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ARSAPARILLA, a popular drug, pre- 
pared from the fibrous roots of several spe- 
cies of the genus Smilax, indigenous t o  
Central America from the southern and 
western coasts of Mexico to Peru. Only 
two species have been identified with cer- 
tainty. These are Smilax oficinalis and S. 
wedica, which yield respectively the so- 
called " Jamaica" and the Mexicanvarieties. 

They are large perennial dioecious climbers growing from short 
thick underground stems, from which rlse numerous semi-woody 
flexuous angular stems, bearing large alternate stalked long- 
persistent and prominently net-veined leaves, from the base of 
which spring the tendrils which support the plant. 

\!'hen boiled in water the root affords a dark extractive matter; 
boiling alcohol extracts a neutral substance in the form of crystal- 
line prisms, which crystallize in scales from boiling water. This 
body, which is named parilliw, is allied to the saponin of quillaia 
bark, from which it  differs in not exciting sneezing. Sarsaparilla 
has a popular reputation as an "alterative," but is professionally 
regarded as  inert and useless. 

The varieties of sarsaparilla met with in commerce are the fol- 
lowing: Jamaica, Lima, Honduras, Guatemala, Guyaquil and 
Mexican. Of these, differing in their character, the first-named 
yields the largest amount of extract, viz. from 33 to 44%; i t  is 
the only kind admitted into the British pharmacopoeia. On the 
Continent, especially in Italy, the varieties having a white starchy 
bark, like those of Honduras and Guatemala, are preferred. 

SARSFIELD, PATRICK ( ?-1693), titular earl of 
Lucan, Irish Jacobite and soldier, belonged to an Anglo-Sorman 
family long settled in Ireland. R e  was born a t  Lucan, but the 
date is unknown. His father Patrick Sarsfield married Anne, 
daughter of Rory (Roger) O'More, who organized the Irish 
rebellion of 1641. Patrick, who was a younger son, entered 
Dongan's regiment of foot on Feb. 9, 1Gj8 During the last years 
of Charles 11. he served in the English regiments which were at-  
tached to the army of Louis XIV. of France. The accession 
of King James 11. led to his return home. 

H e  took part in  the suppression of the Western rebellion a t  the 
battle of Sedgemoor on July 6, 1685. I n  the following year he 
was promoled to a colonelcy. King James had adopted the 
dangerous policy of remodelling the Irish army so as to turn it  
from a Protestant to a Roman Catholic force, and Sarsfield, whosr 

-- 

family adhered to the church of Rome, was selected t o  assist in 
this reorganization. When the king brought over 3 fern Irish 
soldiers to  coerce the English, Sarsfield came in command of them. 
As the king was deserted by his army there was no serious fighting, 
but Sarsfield had a brush with some of the Scottish soldiers in  
the service of the prince of Orange a t  Wincanton. When King 
James fled to  France, Sarsfield accompanied him. 

I n  1689 he returned to Ireland with the king. During the 
earlier part of the war he did good service by  securing Connaught, 
and was promoted t o  brigadier, and then major-general. After 
the battle of the Boyne (July I ,  169o), and during the siege of 
Limerick, Sarsfield came prominently forward. His  capture of a 
convoy of military stores a t  one of the two places called 13a11y- 
neety between Limerick and Tipperary, delayed the  siege of the 
town till the winter rains forced the English t o  retire. This  
achievement made him the popular hero of the war with the Irish. 
When the cause of King James was ruined in Ireland, Sarsfield 
arranged the capitulation of Limerick and sailed t o  France on Dec. 
2 2 ,  1691. H e  received a con~nlission as  lieutenant-general 
(markcha1 de camp) from King Louis XIV. and fought with 
distinction in Flanders till he was mortally wounded a t  the battle 
of Landen (Aug. 19, 1693). H e  died a t  Huy two or three days 
after the battle. I n  1691 he had been created earl of Lucan by  
King James. H e  married Lady Honora de Burgh, by whom he  
had one son James, who died childless in 1718. 

See J .  Todhunter, Life of Patrick Sarsfield (1895) .  

SARTHE, a department of France, formed in 1790 out of 
the eastern part of Maine, and portions of Anjou and of Perche. 
Pop. (1936) 388,519. Area 2,410 sq.m. I t  is bounded north b y  
the department of Orne, north-east by  Eure-et-Loir, east by  
Loir-et-Cher, south by Indre-et-Loire and Maine-et-Loire and 
west by Mayenne. The department includes the greater par t  of 
the basin of the Sarthe, which drains the large bay in the southern 
flank of the hills of Normandy, and the city of L e  Mans is a t  the 
focus of this bay, where the Sarthe from the north-west joins 
the Huisne from the north-east. I t  is floored Iargely by  Jurassic 
and Cretaceous rocks succeeding one another eastward, with t h e  

, Armorican Palaeozoics on its western border. South-east of the  
Huisne the Eocene deposits stand out, forming a relatively poor 
territory. The Loir flows through the southern edge of the de- 
partment to  join the Sarthe in Maine-et-Loire; along its chalky 
banks caves have been hollowed out which, like those along 

, the Cher and the Loire, serve as dwelling-houses and stores. T h e  



SARTI-SARZANA 
mean annual temperature is 51" to 52 " F. The rainfall is between 
25 and 26 in. 

T h e  department is mainly agricultural. There are three dis- 
t inct districts:-the corn lands to the north of the Sarthe and 
the  Huisne; the region of barren land and moor, partly planted 
with pine, between those two streams and the Loir; and the wine- 
growing country to  the south of the Loir. Sarthe produces much 
barley and hemp. The raising of cattle and of horses, notably 
those of the Perche breed, prospers, and fowls and geese are 
fattened in large numbers for the Paris market. Apples are 
largely grown for cider. The chief forests are those of BercC 
in the south and Perseigne in the north; the fields in the depart- 
ment are divided by hedges planted with trees. Coal, marble and 
freestone are among the mineral products. The staple industry 
is the weaving of hemp and flax, and cotton and wool-weaving 
are also carried on. Paper is made in several localities. Iron- 
foundries, copper and bell foundries, factories for provision- 
preserving, marbleworks at SablC, potteries, tileworks, glass- 
works and stained-glass manufactories, currieries, machine fac- 
tories, wire-gauze factories, flourmills are also important. The 
department is served by the Ouest- tat, the OrlCans and the 
State  railways, and the Sarthe and Loir provide about IOO mi. 
of waternay, though the latter river carries little traffic. 

The  department forms the diocese of Le Mans and part of the 
ecclesiastical province of Tours, has its court of appeal a t  Angers, 
and its acaditmie (educational division) a t  Caen, and forms part 
of the territory of the IV army corps, with its headquarters at 
Le Mans. The arrondissements are named from Le Mans, the 
chief town, La Flkche and blamers. There are 33 cantons and 
386 communes. The chief towns are Le Mans, La Flkche, La 
FertC-Bernard, Solesmes (4q.v.) and SablC. 

SARTI, GIUSEPPE (1729-1802), Italian composer, was 
born in Faenza, Dec. I ,  1729. H e  studied under the direction 
of Padre Martini a t  Bologna, and was organist a t  the cathedral 
in  Faenza 1748-50 At the age of 2 2  he completed his first opera, 
Pompeo i n  Armenia, successfully produced in Faenza ( I  7 5 2 ) .  
This  success was followed by II Rk pastore, in Venice (1753)) 
which with others established his fame abroad. 

H e  was called by Frederick V of Denmark to Copenhagen, 
where for several years he directed Italian opera and was made 
court conductor. H e  was then commissioned by the Danish king 
to engage singers in Italy for a new company. During his absence 
in  Italy King Frederick died, and Sarti remained in Italy for 
three years. On his return to  Copenhagen in 1768, he conducted 
the court opera until 1775, when he was dismissed for political 
reasons. During his stay in Denmark, he composed 2 0  Italian 
operas and many Danish Singspiele. 

From Copenhagen he went directly to Venice, where he was 
made director of the Ospedaletto conservatory. I n  1779 he won 
the directorship of the cathedral in Milan, in competition with 
the leading musicians in Naples. This gave him the opportunity 
to  write several masses, a Miserere a 4, and motets. I t  was 
during this period that he achieved his greatest dramatic success 
by writing some I5 operas, among them Gizrlio Sabino (Venice, 
1781) and Fra i due litigant; il terzo gode ( L e  Nozze di Dorina) 
(Milan, 1782). This great success established his reputation and 
brought him many students of note, among them Cherubini, who 
became his assistant. 

Sarti left Italy again upon invitation from Catherine I1 of 
Russia (1784) to go to St. Petersburg. On his way he stopped 
in Vienna, where he was received in court by the emperor, and 
met Mozart, who was then in his prime. In  St. Petersburg. Sarti 
was welcomed with even greater favour in the court of Catherine 
11. Under his directorship, the Italian opera attained unparalleled 
success and perfection. The empress. who showed great interest 
in his achievements, wrote the libretto for his opera Olega. Be- 
side being a composer, Sarti was a skilled mathematician and 
physicist. H e  invented a device for counting tone vibrations 
for which he was made honorary member of the St. Petersburg 
Academy of Science. Among the works he composed for the 
Russian court is 3 Te  Deum composed on the taking of Ochakov 
by Potemkin. In  this composition Sarti used fireworks and 

cannon for accent and martial effect. He lost favour with the 
empress for a short time, and Prince Potemkin came to his aid 
by establishing a school in a village in Ukraine, and making Sarti 
director. The empress restored him to favour again, however, 
and made him head of a new conservatory planned after those 
of Italy. 

Sarti was a prolific composer, and wrote 54 operas. They 
possess great character and charm, and Mozart wrote variations 
on an air from one of them. Among other compositions are a 
requiem, two Te  Deums, two concertos, six sonatas for the harp- 
sichord and many masses. Several of the masses are frequently 
performed. Very few of his compositions have been engraved. 
Most of his works were placed in the library of the conservatory 
in Paris, and that of Naples. 

After the death of the empress of Russia, Sarti made plans to 
revisit Italy, and stopped on his way in Berlin, where he fell 
seriously ill and died July 28, 1802. 

SARTS. The Sarts are an Iranian Turkish tribe, numbering 
about 2.000,000, who live in Ferghana and Syr Daria territories. 
They are highly organized, living in permanent villages, with a 
developed Sufi system of education. They practise a system of 
agriculture, using irrigation canals, and growing fruit and cotton. 
They are also accomplished traders. In religion they are Sunnites, 
many of them belonging to the Sufi order. They have mixed con- 
siderably with the Tadjiks, the remnant of the old non-Turkic 
population, and physically are largely of the Alpine type. In  
culture they differ widely from most of the tribes speaking cog- 
nate languages. (L. H. D. B.) 

SARWAT PASHA, ABDEL KHALEK (1873-1928), 
Egyptian statesman, was educated in Cairo, and became secretary 
to the Legal Control commission. I n  1905 he became vice-presi- 
dent of the native courts of Kena province, and judge in the 
Cairo children's correctional court. In  1907 he was appointed 
governor of Assiut province and in 1908 procureur-general of 
the native courts, a post which had for many years been filled by 
European officials. I n  1914 he was appointed minister of justice 
in Rushdi Pasha's cabinet, formed after the declaration of a 
British protectorate. H e  resigned with Rushdi in 1919. In  1921 
he joined Adly Pasha's cabinet as minister of the interior, and 
acted as prime minister during the latter's absence in London 
during the negotiations with Lord Curzon. The declaration of 
1922, recognizing the independence of Egypt as a sovereign state, 
which, with the help of Lord Allenby, he was instrumental in ob- 
taining, was a great success for him, and on March 21, 1922, he 
became prime minister. H e  resigned in Nov. 1922, because King 
Fuad claimed a greater degree of power than Sarwat Pasha could 
reconcile with the terms of the constitution. 

As government candidate for the presidency of the chamber in 
March 1925, he was defeated, and only took office again in June 
1926, as minister for foreign affairs in Adly Pasha's cabinet. On 
the fall of Adly Pasha in April 1927, Sarwat Pasha, an independent 
like Adly, formed a new ministry. He came into conflict from time 
to time with his Wafdist supporters, and within a month of his 
appointment had to face the serious Anglo-Egyptian crisis result- 
ing in the dispatch of three British battleships to Egypt. (See 
EGYPT: Histof-y.) I t  is sufficient evidence of Sarwat Pasha's tact 
and ability that in his statement on his correspondence with Lord 
Lloyd and the conclusion of the dispute he was able to carry with 
him a majority of the Wafdist chamber of deputies. H e  accom- 
panied King Fuad to England on his visit to Europe in 1927, 
but his visit was interrupted by the death of Zaghlul Pasha, which 
obliged him to return to Egypt. 

For the history of the Anglo-Egyptian negotiations of 1927-28 
see EGYPT: History. The negotiations, which Sarwat continued 
again in London and concluded in Cairo resulted in the proposal 
of a treaty of alliance. This was rejected by the Wafd leaders, 
whom Sarwat consulted. and he then resigned (March 1928). The 
king entrusted the formation of a new cabinet to Nahas Pasha, 
Zaghlul's successor in the leadership of the Wafd party. Sarwat 
Pasha died in Paris on Sept.  2 2 ,  1928. 

SARZANA, a town and episcopal see of Liguria. Italy, in the 
province of La Spezia, 9 mi. E.  of Spezia, on the railway to Pisa, 



a t  the point where the railway to Parma diverges to the north, 59 
ft. above sea level. Pop. (1936) 4,645 (town); 13,492 (com- 
mune). The handsome cathedral of white marble in the Gothic 
style, dating from 1204, was completed in 1471. I t  has a fine 
12th century crucifix and other works of art. The old citadel, built 
by the Pisans in 1263 was re-erected by Lorenzo de' Medici in 
1488. The castle of Sarzanello was built by Castruccio Castracani 
(1281-1328), whose tomb by the Pisan Giovanni di Balduccio is 
in S. Francesco. Glass bottles and bricks are made there. 

Sarzana was the birthplace of Pope Nicholas V. I ts  position 
a t  the entrance to  the valley of the Magra (anc. Macre), the 
boundary between Etruria and Liguria in Roman times, gave it  
military importance in the middle ages. I t  arose as the successor 
of the ancient Luna, 3 mi. S.E.; the first mention of it  is found in 
983, and in 1202 the episcopal see was transferred there. 

SASANA VAMSA, a history af the Buddhist order in 
Burma, which was composed, in that country, by Pafiiig-sgmi in 
1861. ~t is written in Pali prose; and is based on earlier docu- 
ments, in Pali or Burmese, still extant. The earlier part of the 
work deals the history of ~ ~ d d h i ~ ~  outside of Burma. This 
is based on the &IahHvamsa (q.v.) and other well-known Ceylon 
works; and has no independent value. The latter part of the 
work, about three-fifths of the whole, deals wit11 Buddhism in 
Burma, and contains information not obtainable elsewhere. I t  
was edited for the Pali Text society in 1897 by Dr. Mabel Bode. 

SASARAM, a town of ~ ~ i ~ i ~ h  xndia, in the shahabad district 
of ~~h~~ and orissa, with a station on the E~~~ lndian rail- 
way. Pop. (1931), 25,r 75. I t  is famous as containing the tomb 
of the emperor Sher Shah (1540-1545). The tomb, which is the 
finest example of Pathan architecture in India, with a dome 101 

ft.  high, stands on an island in the middle of an artificial lake. 
The town also contains the tomb of Sher Shah's father, another 
fine specimen of Pathan a r t ;  a building called the Kila, or fort, 
said t o  have been his palace; and the grave and unfinished tomb 
of Sher Shah's son, the emperor Salim Shah. Outside is the 
ruined tomb of Alawal Khan, the reputed architect of Sher 
Shah's and his father's tomb. A rock edict of Asoka is inscribed 
on the Chandan Pir Shahid hill, close to the town. 

SASKATCHEWAN. A province of the ~ ~ ~ i ~ i ~ ~  of 
Canada, situated in the centre of the ~ ~ ~ t h ~ ~ ~ t ,  and lying be- 
tween the parallels 49O and 60" N. latitude and the meridians 
102" and I IO* W. longitude. 

A r e a  and Population,Saskatchewan has a total area of 
251,700 sq.mi., of which 237,975 are land. The water area, al- 
most entirely in the north, includes the large lakes Athabasca 
(3,058 sq.mi., of which 2,165 are in Saskatchewan), Reindeer 
(2,058 sq.mi. out of 2.444) and Wollaston (1.300 sq.mi.), a lake 
completely in the province. Saskatchewan, with a population in 
1941 of 89j,992 (477,563 males), ranks third among the provinces 
of Canada, but is the only province t o  show a recent decline; 
pop. 1901, 91,279; in 1911, 492,432; 1931, 921.78j. Almost the 
entire population lives in  the southern part of the province, from 
the North Saskatchewan t o  the frontier. The fully classified re- 
turns of 1931, before recent mining developments, showed census 
district No. 18 (the north) with 114,833 sq.mi. and 6,339 people 
or 18 sq.mi. per person. Saskatchewan, like its sister prairie 
provinces, has a greater mixture of racial origin than the rest 
of Canada; latest classifications show 47% of British origin, 
either directly or via the United States, 5% French and 45% 
of European origin other than French. Among these latter the 
Germans equal 14% of the whole population, the Scandinavians 
7$%, the Ukrainians 7%, the Poles more than 4%, the Russians 
just below 4%, with a scattering of 1 2  other European races: 
Included also are about 15,000 Indians living under the care of 
the dominion government in reservations of more than ~,ooo,ooo 
ac. in all. At the beginning of the 20th century the population 
of the province was 85% rural, 15% urban; 30 years later the 
percentages stood a t  68 and 32. Classified returns as t o  religion 
show 26% of the people in the United Church, 25% Roman 
Catholic, 13% Anglican, 12% Lutheran, 7% Presbyterian, about 
3% (each) of Mennonites and Orthodox Greeks, with adherents 
of many scattered creeds. 

Geography ,  Geology.-Saskatchewan, having purely arti- 
ficial boundaries, is in no sense a geological or geographical unit. 
I t  belongs geologically in part to  the great Canadian shield which 
encircles Hudson bay, in part t o  the wide belt of the  interior 
plains which unite Saskatchewan with North Dakota and Mon- 
tana and extends from the Manitoban lakes t o  t h e  foot of the 
Rockies where the Cordilleran mountain system begins. T h e  
geology of the province can therefore best be studied in i ts  con- 
tinental relation (see CANADA: Geology). Geographically the 
province consists of a northern half, an area lying on t h e  Pre- 
Cambrian rock, a hummocky wilderness of forest, lake and 
swamp, mainly drained by the Churchill to  Hudson bay, bu t  on 
the northwest t o  Lake Athabasca and the Mackenzie. This  area 
is as yet not fully explored and the development of i ts  potential 
assets-minerals, pulpwood, power-has only just begun. Below 
this area is the basin of the Korth and South Saskatchewan 
which join in the centre of the province. The  elevation a t  this 
point is 1,244 ft. above sea level. The wooded and varied coun- 
tour of the North Saskatchewan gives way t o  open country, the 
prairie region to the south, flat or rolling and a t  times rising t o  
such elevativlls as the Cypress hills. The altitude on the  river 
level a t  Saskatoon is about 1,500 ft.  The altitude of  Regina 
(station) is 1.896 ft., of Swift Current 2.432 f t .  A small area 
in the southeast of the province is drained b y  the  Souris river 
(0" which is the town of W e ~ b u r n ) ,  which flows into North 
Dakota and back again to  join the Assiniboine i n  Manitoba. A 
small area in the southwest drains to  the Missouri. 

Climate.-The southern portion of the province, almost 
wholly prairie land, has a climate similar to  tha t  of Manitoba, 
with extremes of summer heat and winter cold and a wide mean 
daily range of temperature reaching 25 t o  3 0  degrees. T h e  
average January temperature in southern Saskatchewan is  oO, in  
the north from Lake Athabasca t o  Reindeer lake, -20". T h e  
thermometer has recorded -70' a t  Prince Albert. T h e  isothermal 
lines, as in Alberta and the Yukon, run from northwest t o  south- 
east, SO that winter and summer averages on the  North Saskat- 
chewan river correspond t o  those in the centre of the Yukon dis- 
trict. The  July average of 65" runs along the southern border 
of the province, that of 60" through the middle. The  Chinook 
winds a t  times mitigate the winter in southern Saskatchewan as  
far as Regina. The snowfall is from 30 to 35 in. (equals 3-3$ 
in. water), and the fall of rain 12 to  15 in., 60% of i t  i n  the 
growing season. But the lower province is subject t o  seasons 
of drought and dust. 

Government.-The government of Saskatchewan rests upon 
the (Imperial) B.N.A. Act of 1867 and its amendments, 
the (Canadian) Saskatchewan Act of 1905 (4-5 Ed. V I I  c. 42), 
together with all pre-confederation laws and institutions existing 
in the Hudson's Bay territory and not abolished or altered b y  
these acts (including the British common law), all operated under 
British constitutional conventions. The province is represented 
a t  Ottawa by 6 senators (since 1915) and b y  members of the 
house of commons according to population (Quebec, 65 fixed); 
a t  the election of 1940, 2 1  members. The government a t  the  cap- 
ital, Regina, consists of a lieutenant governor, appointed and paid 
by the dominion, a prime minister and ministry on a constitu- 
tional tenure, with a nonpolitical civil service and a legislative 
assembly of 48 members (act of 1938) elected for  five years un- 
less sooner dissolved. Municipal government began in 1884 with 
the institution of school districts and elective municipal bodies 
by the Northwest council (see NORTHWEST TERRITORIES). Since 
1905 all municipal government depends on provincial statutes. 
Returns up to I940 showed elective municipal government i n  8 
cities, 82 towns and 384 incorporated villages, together with 302 ' 

rural municipalities. There are no counties. Public revenue in Sas- 
katchewan, as in all the provinces, is drawn in part f rom dominion 
subsidies, of less relative importance than in earlier years, and 
from the newer forms of succession taxes, licences, gasoline taxes 
and the net revenue from the control of liquor, with income and 
corporation taxes until the war period. Public finance greatly ex- 
panded its scope after 1920. In  1916 Saskatchewan had a gross 
public-bonded debt of $zq,ooo,ooa; in 1941 of $1z6,ooo,ooo. The  
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province in its first budget (1905-06) showed a revenue of $1,- 
441,000; in 1921, of $11,789,000; and in 1941, of $25,ooo,ooo. 

Education.-As throughout Canada the province controls 
education except for  the remedial power of interference granted 
t o  t h e  dominion government under the B.N.A. Act of 1867 (sec- 
tion 93) for  the protection of denominational minorities. In  its 
territorial days Saskatchewan had a small proportion of Roman 
Catholic elementary schools. Elementary education is public, un- 
denominational, compulsory and free of charge, but with no pro- 
hibition of private denominational schools as satisfying the com- 
pulsory requirement. Returns of 1940 showed an enrolment in 
provincial day schools of 205,243, and in private day schools 
2,037, with 973 students in business colleges. The enrolment in 
courses of university standard was 4,558. There is a provincial 
university at  Saskatoon established in 1907, and a t  Regina a de- 
partment and minister of education (see also ALBERTA). 

Agriculture.- Saskatchewan is the most distinctively agri- 
cultural of the Canadian provinces, the net product of its in- 
dustry in 1939 being officially classed as 81% agricultural (cf. 
all Canada 26%, Ontario IS%, Manitoba 44%). This is a con- 
sequence of its natural geography and resources, as the province 
contpins, out of its total land area of 237,975 sq.mi. as much as 
125,080 sq.mi. of land fit for agriculture, of which only 28,484 sq. 
mi. need clearing. The  rest is the open prairie country of the Sas- 
katchewan river basin, unsurpassed throughout the world for large- 
scale machine agriculture. The raising of spring wheat by this 
type of farming tops all other occupations. The five-year average 
1935-39 showed 13,974,000 ac. under wheat with a crop of 139,- 
460,000 bu. Compare all Canada five-year wheat (spring and 
fall), 25,595,000 ac. and 312,400,ooo bu. I n  Saskatchewan, oats 
are  the second crop, five-year average, 4,464,000 ac., with 84,- 
350,000 bu. (all Canada 338,000,ooo). 

I n  other branches of agriculture Saskatchewan falls relatively 
behind, its agrarian economy resting mainly, whether wisely or not, 
on one kind of crop. With 44% of the wheat of Canada, i t  raises 
only 2% of the total Canadian hay, and (1939) only about 10% 

of the cows and cattle, and of the swine. I t  raises however about 
15% of Canadian poultry, and of turkeys about 20%. Afker 
1939 the circumstances of war greatly distorted production. The 
climate forbids the commercial growing of apples or other fruits 
and of tobacco. As in the other prairie provinces the department 
of agriculture encourages stock and poultry breeding, distributes 
seed, aids with disinfectants and carries on educational field work 
(see also under ALBERTA). 

Fores t s  a n d  Fisheries.-The forests of Saskatchewan in the 
vast woodland of the north are relatively of poor growth and as 
yet  little exploited. .The  whole wooded area is placed a t  86,070 
sq.mi. of which about half (40,000) are classed as unproductive, 
and of the other half 22,000 as  carrying only young growth not 
yet  merchantable. I n  the centre of the province along the North 
Saskatchewan there is a heavy stand of spruce, tamarack and 
jack pine which feeds the lumber industry of Prince Albert. The 
board lumber cut of the province (1939; speeded up later in war- 
time) is put  a t  37,974 M. ft.b.m. with a small output (of about 
one-seventh as much) of shingles, etc. (cf. Canada 4,000,000 M. 
f t .  ; British Columbia 2,276,000; Ontario 481,000). Forest in- 
dustry brings in only 1% of the net product of the province. 

T h e  large lakes of north Saskatchewan mentioned above are 
well stocked with Great Lake trout (up to 60 lb.), whitefish and 
pickerel. But as yet railway communication is inadequate for 
organization and marketing. The catch was valued (1939) a t  
something over $4oo,ooo for about 7,500,000 lb. of fish sold com- 
mercially, with about half as much consumed domestically. 

M i n e s  and Minerals.-Till recently the province of Saskat- 
chewan had little place in the output of minerals. But the dis- 
coveries and development of the Flin Flon and Sherritt-Gordon 
ore bodies a t  the junction of the province with Manitoba are al- 
tering the situation. The mineral output of 1931 was valued a t  
$2,114,372, that of 1940 at  $9,077,366. Gold production before 
the war (1939) had reached a value of about $~,OOO,OOO; copper, 
nickel and lead (combined) about the same (details withheld in 
war years). Lignite coal underlies all southern Saskatchewan and 

is mainly raised in the Souris valley (1940, almost I,OOO,OOO 
tons). 

Water  Power.-Of the known available water power of 
Canada (33,617,200 h.p. a t  six months' ordinary flow, of which 
8,845,038 was developed up  to the end of 1941) Saskatchewan 
had 1,082,000 h.p. available and 90,835 h.p. developed. The main 1 source is that a t  Island falls, Churchill river, in use since 1930. 

I Important power sites are offered also on the Red Deer. Saskat- 
chewan and Black rivers. As elsewhere in Canada development 
is likely to be rapid. Proposals have frequently been made for 
the utilization of the North Saskatchewan on a large scale. 

Manufacture.-Manufacture plays only a secondary part in 
the economic life of Saskatchewan, being represented chiefly by 
manufactures arising out of agriculture or from the forest or 
those, such as printing and publishing, which must of necessity 
have a certain local scope. As against the 81% of agricultural 
production, the province had a t  the outbreak of war (1939) a 
total manufacturing net product of only 7%, including the de- 
pendent and localized industries. There were 737 establishments 

1 with 6,475 employees. The largest groups were in flour and feed 
mills (585), in butter and cheese factories (88j)  and in meat- 
packing, etc. (589). Regina, the capital (pop. 1941, 58,245), has 
stockyards, abattoirs and packing plants, machine shops, planing 
and sash mills, and assembly plants. Other centres are Saskatoon 
(43,027) with the Robin Hood mills and the western plant of 
Quaker Oats; Moose Jaw (20,753) and Prince Albert (12,508), 
both distributing centres. 

Communications.- The lower portion of the province, from 
the North Saskatchewan river to  the frontier is well netted with 
railways. Main trunk lines, the Canadian Pacific heading for Cal- 
gary, the Canadian National for Edmonton, and the main lines 
connecting the province with St. Paul and Chicago are intersected 
by local feeders. Thus, although the upper half, and more than 
half, of Saskatchewan is trackless, the province has a railway 
mileage of 8,777 (cf. Canada 42,226; Ontario 10,562; Alberta 
5,751). The province has 4,450 mi. of surfaced motor roads (cf. 
Ontario 56,000). The regular Trans-Canada Air Lines (national) 
crosses Saskatchewan east and west, while the northern part of 
the province, as yet without other communication, is dependent 
upon aircraft. Returns of 1940 show the carriage of passengers 
in the province, 7,559 (all Canada 155,ooo) ; freight 558,869 lb. 
(all Canada 14,440,000; mail 128,824 out of ~ , ~ ~ I o . o o o ) .  AS an 
inland province Saskatchewan has no sea ports. Nor have the 
rivers yet served for anything more than primitive and limited 
transport. Even in early days the easy transport of the open 
plains prevented the chief rivers from playing the same part as 
in eastern Canada. Hence as yet there is no canalization or  
serious navigation. The dominion government expenditures under 
the harbours and rivers appropriations show nothing for dredging 
and only an insignificant outlay on local wharves, etc. 

History.-The area now called Saskatchewan takes its name 
from the great river of the plains, which is in full Sis-Sis-Katche- 
Wan-Sepie-the Big Angry Water-happily abbreviated in the 
town name Swift Current. Both river and territory, as yet un- 
explored and unknown, were granted by Charles I1 in 1670 to 
the Hudson's Bay company. The first knowledge of this part of 
the territory came from the inland journey of Henry Kelsey, a 
servant apprentice of the company who ran away t o  the Assini- 
boin Indians and on his return made a journey of exploration 
for the company (1691-92), as  set down in their records, far in- 
land but of unknown route, and not on the great rivers. The 
French explorer of the west, La VCrendrye (1732-43), discovered 
the Red river; and his sons penetrated the territory farther west 
and set up  temporary posts (Paskoyac, etc.) on the Saskatche- 
wan (c. 1750). Anthony Hendry, a boy outlaw smuggler, also in  
the service of the company, made a voyage with Indians from 
Fort Nelson to the Saskatchewan, which he ascended to the site 
of the present Edmonton. Samuel Hearne set up  a company 
trading post beside the North Saskatchewan, Fort  Cumberland, 
1774. The cession of French Canada opened the way for the 
North-West company to enter the west, and until their union in 
1821 both companies-and after that the thus consolidated Hud- 
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on's Bay company-set up  posts and traded on the plains. By 
he middle '40s trade was in operation at  Cumberland house, 
:arlton house and Fort Pitt, just a t  the present boundary with 
ilberta, but forts were established and abandoned according to 
he state of trade. There was no other settlement except the 
topulation around the posts, the company's immediate servants, 
nostly from Scotland, the boatmen and bushmen French Cana- 
lian half-breeds (MCtia). Occasional explorers passed through: I 
;overnor Simpson, bound round the world, 1841; Captain 
'alliser, surveying for the British government a western passage 
cross North America, 1847-51; and Lord Milton and Dr. 
lheedle, heading for  the Rockies, 1862. Apart from that and the 
easonal hunt of the herds of buffalo by the Indians from else- 
vhere, the open plains were empty. Captain (later General Sir 
Villiam) Butler wrote in 1870, "one may wander 500 miles in a 
lirect line without seeing a human being." 

The transfer to Canada (1869), railway connection from St. 
'aul to Winnipeg (1878) and the era of immigration and home- 
tead settlement (U.S. 1862; Canada 187j) rapidly opened the 
gorthwest. The dispossession of the half-breed population, with- 
)u t  proper assurance of their rights, ied to two rebellions-on 
he Red river in 1869-70, on the Saskatchewan in 188 j. The 
,ompletion of the Canadian Pacific railway (1885) aided farm 
ettlement. The Northwest Territory, south of the 60th parallel 
vas organized for government in 1875 (see NORTHWEST TERRI- 
'ORIES) ; the Northwest Police established 1873. I n  1882 the four 
xovincial territories Assiniboia, Saskatchewan, Alberta, Atha- 
~asca  were organized with Regina as the seat of government and 
$ven representative government in a territorial legislature a t  
iegina in 1888. The rapid development of the Northwest after 
901 led to the creation of the province of Saskatchewan 1905, 

vith its sister province Alberta. I t s  history till World War 1 
of unparalleled rapid growth (POP. 1901, 91,279; 1911, 492,- 

1.32) which brought with it  the creation of municipalities, the 
lrganization of education (University of Saskatchewan at  Saska- 
oon 1907) and the organization of the professions and of social 
ife. The influx of population created the diversity of racial origin 
%scribed above. The Part played by the province in the war 
:1914-18) is described elsewhere (see CANADA; History). The 
~er iod  between the two great wars offered different features. Im- 
nigration slackened and stopped. The agrarian interest of the 
~ra i r ie  provinces clashed with the vested interests of manufac- 
ure and capital in the east. This led to  the creation of radical 
~ n d  farmer parties. The government alternated between the con- 
.rol of liberal and conservative parties, both, however, largely 
igrarian and progressive in policy. The farmers' interests led 
.o the formation of co-operative pools for controlling wheat 
;ales. Their first success in holding local prices broke under the 
seight of world conditions (see also ABERTA: Agricndtitre). 
The heavy years of depression were accentuated by drought, poor 
:rops and the dust storms which seemed ominous for the future 
3f agriculture. Before the war of 1939 Saskatchewan was 
struggling with farm debts, provincial deficits and the question 
3f moving part of the population north and modifying machine 
[arming. The return of seasons of rain and the huge crop of 
1942 (the prairie provinces 587,000,ooo bu.) showed that the 
xgricultural depression was only a cyclical not a final disaster. 

BIBLIOGRAPHY.-The Canadian Census; Canada Year B o ~ k  (an- 
nual) ; ~ a n a d a  and It5 Pvovinces ( 2 2  VO~S., 1913); Black, Hzstor~ of 
Saskatclzewan (1913) ; George F. G. Stanley, Tlte Birth of Western 
Canada (1936) ; W. Swanson, Wheat. (S. LEA.) 

SASKATCHEWAN ("Rapid  river")^ a river 
snd Saskatchewan provinces, Canada. Two large streams known 
as the North and South Saskatchewan unite near Prince Albert, 
and thence flow east into Lake Winnipeg. The North Saskatch- 
ewan rises in the Rocky mountains in 52" 07' N. and 117" 06' W., 
snd flows east, receiving several important tributaries, including 
the Clearwater, Brazeau and Battle. The South Saskatchewan is 
formed by the union of the Bow and the Belly, the former and 
larger of which rises in western Alberta in one of the highest dis- 
tricts of the Rockies. Flowing east it receives the waters of the 
Red Deer, and farther on turns abruptly north to its junction with 
the other branch. The length of the united Saskatchewan is 

about 300 mi. I t  is little used now for navigation. 
SASKATOON, second largest city of the province of Sas- 

katchewan, Canada, is situated on the bank of the South Sas- 
katche-an river, 160 mi. N.W. of Regina and 466 mi. W. of 
Winnipeg. From a population of 113 in 1900 it  increased to 2 5,739 
in 1921 and 43.027 in 1941. I t  is an important railway centre fo r  
the Canadian Pacific and Canadian National railways and the 
midwestern headquarters of the latter line. I t s  central geographi- 
cal position in  the province gives it freight control of about  
47,000 sq.mi. of distributing territory. I t  is the seat of the  
University of Saskatchewan, of the provincial agricultural 
school and experiment farm, and of a provincial normal school. 
There are 14 large public schools, 37 churches, 6 banks, a court 
house, customs house, dominion land office, land title office and  
two hospitals. The city owns electric light and  power, street 
railway, water and sewerage systems. The city is the second 
largest manufacturing city in the province. The  chief industries 
are the processing of agricultural products, such as  the manu- 
facturing of flour, breakfast foods, and the making of tractors, 
garments, beer, bricks and cement blocks. 

There are also a number of iarge whoiesaie houses, the domin- 
ion interior elevator (capacity, 5, joo,ooo bu.), and two daily and  
one weekly newspapers. 

SASSAFRAS (Sassafras aJbidum), a North American t ree 
of the laurel family (Lauraceae), called also ague-tree, with 
aromatic bark and foliage. ~t is native to sandy soils from Maine 
to ontario and and south to Florida and Texas. While 
usually a small tree, i t  sometimes attains a height of 80 ft .  o r  more. 
~t has furrowed bark, bright green twigs and entire, mitten-shaped 
or three-lobed leaves, the three forms often on the same twig. 
The yellow flowers, borne in small clusters, are followed by  dark  
blue berries. ~h~ root, especially its bark, is used in household 
medicine and in root beer; i t  yields oil of sassafras, used i n  per- 
fumery. (see oREGoN MYRTLE; SPICE-BUSH.) 

SASSANID or SA~SANIAN DYNASTY (Or SASANIAN), t h e  rul- 
ing dynasty of the neo-Persian empire founded b y  Ardashir 1 in 
A.D. 226 and destroyed by the Arabs in 637. The dynasty is named 
after SLsHn, an ancestor of Ardashir I. (See PERSIA; CALIPHATE.) 

SASSARI, a town and archiepiscopal see of Sardinia, I ta ly.  
capital of the province of Sassari, in  the N.W. corner of the  
island, 1 2 3  mi. by rail S.E. of Port0 Torres on  the north coast, 
and 21+ mi. N.W. of Alghero on the west coast, 762 f t .  above 
sea level. Pop. (1936) 44,130 (town); 5 5.373 (commune). T h e  
town is modern, with spacious streets and squares. S. Maria di 
Betlemme has a good f a ~ a d e  and Romanesque portal of the end 
of the 13th century. The museum in the university has a n  inter- 
esting collection of antiquities from all parts of the island, belonging 
to the prehistoric, Phoenician and Roman periods. Sassari is  con- 
nected by rail by a branch (283 mi. E.S.E. to  Chilivani) with the  
main line from Cagliari t o  Golfo degli Aranci, and with Porto 
Torres and Alghero. Eleven miles to  the east is  the Trinitk d i  
Saccargia (12th century) with a lofty campanile, one of the finest 
Pisan churches in the island. 

The name, in  the form Thatari, first occurs i n  the  12th century 
A.D. when a church of S. Nicola is mentioned. The  town was 
in existence in 1217, when a body of Corsicans, driven out  of 
their island by the cruelties of a Visconti of Pisa, took refuge 
there, and gave their name to a part of it. I n  1288, four years 
after the defeat of Meloria, Pisa ceded Sassari t o  Genoa; bu t  
Sassari enjoyed internal autonomy, and in 1316 published its stat-  
utes (still extant), which are perhaps in part the reproduction of 
earlier ones. In  1323, hot~ever, Sassari submitted to  the Aragonese 
king. ~t mas sacked by the French in 152;. During TkTorld I\'ar 11 
it ,as bombed by the ~ l l i ~ ~ .  

see p. sa t ta -~ranca ,  11 Contune di Sassari nei secoli X I I I .  e X I V .  
(Rome, 188;). 

SASSETTA, STEFAN0 DI GIOVANNI (1392?-14jo), 
Sienese painter of the middle I 5th century. T h e  date and place 
of his birth are not known, but it  is believed that he was born in  
Cortona and that his parents moved to Siena. During the time 
he was an apprentice, great works of ar t  were being executed in 
Siena by famous artists whose influence is traced in some of Sas- 
setta's works. His earliest dated work is an altarpiece designed 
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for a chapel maintained by the Arte della Lana in Siena. Before 
this was completed he was engaged in the Opera del Duomo, and 
this connection brought him many important commissions. In 
1437 he undertook a series of paintings for the altarpiece of S. 
Francesco a t  Borgo Sansepolcro, called the "Apotheosis of Saint 
Francis." 

Sassetta's paintings represent the religious trend of the time. 
H e  possessed a unique faculty of developing legend. His paintings 
show vitality, a facile quality of design and delicate pure colour. 
Some of his many works survive as fragments, as the chapels in 
which they had been painted were destroyed by earthquake. One 
of his best known works is the "Journey of the Magi." Among 
others, which are scattered, are a polyptych of Asciano, repre- 
senting the birth of the Blessed Virgin, "St. Francis Before the 
Soldan," "Adoration of the Magi," and many others. Sassetta's 
last work, left unfinished, was to have been a fresco of the 
coronation of the Virgin, painted over the Porta Romana. He 
died in Siena in 1450. 

SASSINA (mod. Sarsina), an ancient town of Umbria, Italy, 
on the left bank of the river Sapis (Savio), 16 mi. S. of Caesena 
(Cesena). In 266 B.C. both consuls celebrated a triumph over the 
Sassinates, and in the enumeration of the Italian allies of the 
Romans in 225 B.C. the Umbri and Sassinates are mentioned, on 
an equal footing, as providing 20,000 men between them. The 
poet Plautus was a native of Sassina (b. 254 B.c.). An episcopal 
see was founded there in the 3rd century A.D. and still exists. The 
present town has 939 inhabitants (commune, 4,682). 

SASSOON, SIR ALBERT ABDULLAH DAVID, BART, 
cr. 1890 (1818-1896), British Indian philanthropist and mer- 
chant, was Eorn at Baghdad on July 25,1818, a member of a Jewish 
family settled there since the beginning of the 16th century, and 
previously in Spain. His father, a leading Baghdad merchant, was 
driven by repeated anti-Semitic outbreaks to remove from Bagh- 
dad to Bushire, Persia, and, in 1832, he settled in Bombay where 
he founded a large banking and mercantile business. Albert 
Sassoon was educated in India, and on the death of his father 
became head of the firm. He was a great benefactor to the city 
of Bombay, among his gifts being the Sassoon dock, completed 
in 1875. He died a t  Brighton, England, on Oct, 24, 1896. 

SASTRI, V. S. SRINIVASA (1869- ), Indian states- 
man, was born of poor Brahmin parents a t  Valangiman, near 
Kumbakonam, Madras, on Sept. 22, 1869. He started life as a 
schoolmaster, but, deeply impressed by the rules of the Servants 
of India society which G. K. Gokhale founded in 1905, on a basis 
of self-sacrifice, purity and poverty, he was admitted to member- 
ship early in 1907. On Gokhale's nomination, made before his 
death in 1915, Sastri succeeded to  the presidentship. Elected to 
the viceregal legislative council in 1916, he soon came to the front 
as the greatest Indian orator of his day. He gave discriminating 
support to the Montagu-Chelmsford reforms, being a member 
of the Moderate deputation to England in 1919 and serving on 
Lord Southborough's Franchise committee; he was elected amem- 
ber of the new council of state when the reforms took effect. In 
1921 he served on the Indian Railway committee; represented 
India a t  the Imperial conference in London, at the League of 
Nations assembly a t  Geneva, and a t  the Washington conference 
on the reduction of naval armaments. The same year he was 
called to the privy council, being the third Indian to  receive this 
distinction, and was made a freeman of the City of London. I n  
1922 he was deputed to Australia, New Zealand and Canada to 
confer with the respective governments as to the best methods of 
practical interpretation of the resolution of the 1921 Imperial 
conference on the rights of citizenship of lawfully domiciled 
Indians, and he achieved definite results. He was chairman of a 
deputation of nonofficial members of the Indian legislature to  
London in 1923 to  support representations made by the Indians 
of Kenya on their disabilities, and certain disappointments led 
him some way in the direction of aloofness; but in 1926 he 
accepted an invitation to be a member of the Indian delegation 
to South Africa for a round table conference with the Union gov- 
ernment. 

I n  1927 Sastri accepted appointment as first agent-general to 

the government of India in South Africa, with the hearty ap- 
proval of Gandhi. During the first session of the round table con- 
ference in London (Nov. 12, 1930-Jan. 19, 1931) he was an 
active member. In  1937 he was appointed by the government of 
India to inquire on Indian labour conditions in Malay. 

(F. H. BR.; X.) 
SATARA, a town and district of British India, in the Central 

division of Bombay, 10 mi. from Satara Road station on the 
Madras and Southern Mahratta railway. The name is derived 
from the "seventeen" walls, towers and gates which the fort was 
supposed to possess. The town is 2,320 ft. above sea-level, near 
the confluence of the rivers Kistna and Vena, 56 mi. S. of Poona. 
POP. (1931) 26,379. 

The DISTRICT OF SATARA has an area of 5,053 sq.mi. I t  contains 
two hill systems, the Sahyadri, or main range of the Western 
Ghats, and the Mahadeo range and its offshoots. The former 
runs through the district from north to south, and the latter 
from east to southeast. The Mahadeo hills are bold, presenting 
bare scarps of black rock. There are two river systems-the 
Bhima system in a small part of the north and northeast, and the 
Kistna system throughout the rest of the district. The hill forests 
have a large store of timber and firewood. 'The soil is a black 
loamy clay containing carbonate of lime, which is very fertile 
when well watered. Satara contains some important irrigation 
works, including the Kistna canal. In some of the western parts 
of the district the average annual rainfall exceeds 200 in.; but 
on the eastern side water is scanty. The population in 1931 was 
1,179,712. The principal crops are millet, pulse, oilseeds and 
sugar cane. The only manufactures are cotton cloth, blankets and 
brassware. The district is traversed from north to  south by 
the Madras and Southern Mahratta railway, passing ro mi. from 
Satara town. The Satara agency comprises the two feudatory 
states of Phaltan and Aundh (9.v.) .  

On the overthrow of the Jadhav dynasty in 1312 the district 
passed to the Mohammedan power, which was consolidated in 
the reign of the Bahmani kings. On the decline of the Bahmanis 
toward the end of the 15th century the Bijapur kings finally 
asserted themselves, and under these kings the Mahrattas arose 
and laid the foundation of an independent kingdom with Satara 
as its capital. The Peshwas, who removed the capital to Poona 
and degraded the rajah, got the ascendancy in the 18th century, 
but after the war of 1817 the British restored the rajah, and 
assigned to him the principality of Satara, with an area much 
larger than the present district. In  consequence of political in- 
trigues he was deposed in 1839, and his brother, who took his 
place, died without male heirs in 1848, when the state was re- 
sumed by the British government. 

SATEEN, a term of modern usage derived from "satin" 
(pv.). The term "sateen" is employed more especially to dis- 
tlnguish cotton textures that are based on the satin weave prin- 
ciple of fabric structure from those of the true "satin" fabrics 
produced from pure silk. 

SATELLITE, in astronomy, a small opaque body revolving 
around a planet, as the moon around the earth (see PLANET and 
the articles on individual planets). In  the theory of cubic curves, 
Arthur Cayley defined the satellite of a given line to be the line 
joining the three points in which tangents at the intersections of 
the given (primary) line and curve again meet the curve. 

SATIE, ERIK LESLIE (1866-1925), French composer, 
was born a t  Honfleur on May 17, 1866 (hFs mother being an 
Englishwoman), and studied a t  the Paris conservatoire. His early 
works proclaimed a persistent determination to be original, and 
were followed by a series of equally eccentric pianoforte pieces. 
He exercised influence, nonetheless, upon many of his younger 
French contemporaries of the "advanced" school, who hailed him 
as a prophet. But the public a t  large saw in him something of the 
farceur, and his interesting attempts to be daring did not seem to  
be accompanied by any commensurate genuine talent. 

See A. Coeuroy, La Musique fran~aise nzoderne (Paris, 1922). 
SATIN, a term strictly denoting a true silk texture de- 

veloped with a perfectly even, smooth and glossy or lustrous 
surface on which either warp or weft threads preponderate and 
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hus entirely obscure the other series of threads. The principle 
)f fabric structure observed in the construction of satin fabrics 
s that known as the "satin" weave, which constitutes one of the 
;implest elementary weaves in which the intersections of the warp 
tnd weft threads are so evenly and perfectly distributed that 
.here are no pronounced textural features discernible in the fabric, 
is the threads, either of warp or of weft only, are displayed on 
he surface with the least possible amount of deflection by their 
nterlacement with the threads of the other system. 

A true silk satin fabric may be produced either with a warp 
surface or a weft surface of pure silk, with the reverse side of 
:otton or other textile material. In  either case, the silk requires 
.o be of the best quality and perfectly even. 

The term "satin," however, is now applied as a general de- 
xription for many fabrics (other than those composed of pure 
silk), constructed on the principle of the satin weaves. For 
~xample, cotton fabrics constructed on the satin-weave basis are 
described as "satin" or "sateen" according to whether they 
sre developed with a warp surface or a weft surface, respectively. 
It is also applied indiscriminately to many other varieties of 
fabrics having a smooth and lustrous finish. (For Satinet see 
SATEEN.) . ( H .  N.) 

SATIN-SPAR, a name given to certain fibrous minerals 
which exhibit, especially when polished, a soft satiny or silky 
Lustre, and are therefore sometimes used as ornamental stones. 
Such fibrous minerals occur usually in the form of veins or bands, 
having the fibres disposed transversely. The most common kind 
of satin-spar is a white finely-fibrous gypsum not infrequently 
found in the Keuper marls of Nottinghamshire and Derbyshire, 
and used for beads, etc. Other kinds of satin-spar consist of cal- 
cium carbonate, in the form of either aragonite or calcite, these 
being distinguished from the fibrous gypsum by greater hardness 
and effervescence with acids and from each other by specific 
gravity and optical characters. The satin-spar of Alston, Cumber- 
land, is a finely-fibrous calcite occurring in veins in a black shale 
of the Carboniferous series. 

SATIN-WOOD, a beautiful light-coloured hard wood, having 
a rich, silky lustre, sometimes finely mottled or grained, the pro- 
duce of a moderate-sized tree, Chloroxylo~t Szepietelzia (family 
Meliaceae), native of India and Ceylon. A similar wood, known 
under the same name, is obtained in the West Indies, the tree 
being probably a species of Xanthoxylz~m (family Rutaceae). 
Satin-wood was in request for rich furniture about the end of the 
18th century, the fashion then being to ornament panels of it 
with painted medallions and floral scrolls and borders. I t  is used 
for inlaying and small veneers. 

SATIRE, in its literary aspect, may be defined as the ex- 
pression in adequate terms of the sense of amusement or disgust 
excited by the ridiculous or unseemly, provided that humour is a 
distinctly recognizable element, and that the utterance is invested 
with literary form. Without humour, satire is invective; without 
literary form, it is'mere clownish jeering. The first exercise of 
satire no doubt consisted in gibing at personal defects. To dignify 
satire by rendering i t  the instrument of morality or the associate 
of poetry was a development implying considerable advance in 
the literary art. I n  the accounts that have come down to us of 
the writings of Archilochus, the first great master of satire, we 
seem to trace the elevation of the instrument of private animosity 
to an element in public life. Simonides of Amorgus and Hipponax 
were distinguished like Archilochus for the bitterness of their 
attacks on individuals, with which the former combined a strong 
ethical feeling and the latter a bright active fancy. The loss of 
their writings, which would have thrown great light on the politics 
as well as the manners of Greece, is to be lamented. With Hip- 
ponax the direct line of Greek satire is interrupted; but two new 
forms of literary composition, capable of being the vehicles of 
satire, almost simultaneously appear. Although the original in- 
tention of fable does not seem to have been satirical its adap- 
tability to satiric purposes was soon discovered. A far more im- 
portant step was the elevation of the rude fun of rustic merry- 
makings to a literary status by the evolution of the drama from 
the Bacchic festival. The means had now been found of allying the 

satiric spirit with exalted poetry, and their union was consummated 
in the comedies of Aristophanes. 

A rude form of satire had existed in Italy from a n  early date in 
the shape of the Fescennine verses, the rough and licentious 
pleasantry of the vintage and harvest. As in Greece, these even- 
tually were developed into a rude drama. Verse, "like t o  the 
Fescennine verses in point of style and manner," was added t o  
accompany the mimetic action, and these probably improvised 
compositions were entitled Saturae, a term denoting miscellany, 
and derived from the satura lnnx, "a charger filled with the first-. 
fruits of the year's produce." 

The Roman people thus had originated the name of satire, 
and, in so far  as the Fescennine drama consisted of raillery and 
ridicule, possessed the thing also; but it had not yet  assumed 
a literary form among them. The real inventor of Roman satire 
is Gaius Lucilius (148-103 B.c.). The fragments of Lucilius pre- 
served are scanty, but the verdict of Horace, Cicero and Quintilian 
demonstrates that he was a considerable poet. It i s  needless t o  
dwell on compositions so universally known as the Satires of 
Lucilius's successor Horace, in whose hands this class of compo- 
sition received a new development, becoming genial, playful and 
persuasive. The didactic element preponderates still more in the 
philosophical satires of Persius. Yet another form of satire, the 
rhetorical, was carried to the utmost limits of excellence b y  
Juvenal, the first example of a great tragic satirist. Nearly a t  the 
same time Martial, improving on earlier Roman models now lost, 
gave that satirical turn to the epigram which it only exceptionally 
possessed in Greece, but has ever since retained. About the same 
time another variety of satire came into vogue, destined to  become 
the most important of any. The Milesian tale, a form of enter- 
tainment probably of Eastern origin, grew in the hands of Pe- 
tronius and Apuleius into the satirical romance, immensely widen- 
ing the satirist's field and exempting him from the restraints of 
metre. Petronius's "Supper of Trimalchio" is the revelation of a 
new vein, never fully worked till our days. As the novel arose 
upon the ruins of the epic, so dialogue sprang up upon the wreck of 
comedy. In  Lucian comedy appears adapted to suit the exigencies 
of an age in which a living drama had become impossible. With 
him antique satire expires as a distinct branch of literature. 

In  the Byzantine empire, indeed, the link of continuity is 
unbroken, and such raillery of abuses as is possible under a des- 
potism finds vent in pale copies of Lucian. The  first really im- 
portant satire, however, of the middle ages, is a product of western 
Europe, recurring to the primitive form of fable, upon which, 
nevertheless, i t  constitutes a decided advance. Reynard the 
Fox (see FABLE) ,  a genuine expression of the shrewd and homely 
Teutonic mind, is a landmark in literature. I t  gave the beast-epic 
a development of which the ancients had not dreamed. About the 
same time, probably, the popular instinct, perhaps deriving a 
hint from Rabbinical literature, fashioned Morolf, the prototype 
of Sancho Panza, the incarnation of sublunar mother-wit con- 
trasted with the starry wisdom of Solomon; and the Till Eulen- 
spicgel is a kindred Teutonic creation, but later and less significant. 
Piers Plougltnzan, the next great work of the class, adapts the 
apocalyptic machinery of monastic and anchoritic vision to the 
purposes of satire. The clergy were scourged with their own rod 
by a poet and a Puritan too earnest to be urbane. The  Renais- 
sance, restoring the knowledge of classic models, enlarged the 
armoury of the satirist. Partly, perhaps, because Erasmus was no  
poet, the Lucianic dialogue was the form in the ascendant of his 
age. Erasmus not merely employed it against superstition and ig- 
norance with infinite and irresistible pleasantry, but fired by his 
example a bolder writer, untrammelled by the dignity of an  arbiter 
in the republic of letters. The ridicule of Ulric von Hutten's Epis- 
tolae obscz~rorum virorum is annihilating, and the art  of putting 
the ridicule into the mouth of the victim, is perhaps the most 
deadly shaft in the quiver of sarcasm. I t  was afterwards used 
with even more pointed wit though with less exuberance of 
humour by Pascal. Sir Thomas More cannot be accounted a satir- 
ist, but his idea of an imaginary commonwealth embodied the 
germ of much subsequent satire. 

In  the succeeding period politics take the place of literature and 
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religion, producing in France the Satyre Me'nippe'e, elsewhere the 
satirical romance as represented by the Argenis of Barclay, which 
m a y  be  defined as the adaptation of the style of Petronius t o  State 
affairs. I n  Spain, where no freedom of criticism existed, the satiric 
spirit  took refuge i n  the novela picaresca, the prototype of Le 
Sage and the ancestor of Fielding; Quevedo revived the mediaeval 
device of the vision as the vehicle of reproof; and Cervantes's im- 
mortal  work might be classed as  a satire were it  not so much 
more. About the same time we notice the appearance of direct 
jmitation of the Roman satirists in English literature in the writ- 
ings of Donne, Hall and Marston. The prodigious development of 
t h e  drama a t  this time absorbed much talent that would otherwise 
have  been devoted t o  satire proper. Most of the great dramatists 
of the  17th century were more or less satirists, Molihre perhaps 
t h e  most consummate that  ever existed; but,  with an occasional 
exception like Les Pre'cieuses ridicziles, the range of their works 
i s  too wide to  admit of their being regarded as  satires. The  next 
great example of unadulterated satire is Butler's Hudibras. Dig- 
nified political satire, bordering on invective, was carried t o  per- 
fection in Dryden's Absalom and Achitopltel. I n  France Boileau 
was  long held to  have attained the ne plus zcEtra of the Horatian 
style i n  satire and of the mock-heroic, but Pope was soon t o  show 
that  further progress was possible in both. The polish, point and 
concentration of Pope remain unsurpassed, as do the amenity of 
Addison and the daring yet severely logical imagination of Swift; 
while the History o f  John Bull places their friend Arbuthnot in 
t h e  first rank of political satirists. 

T h e  18th century was, indeed, the age of satire. Serious poetry 
had  for  the time worn itself out; the most original geniuses of the 
age a re  decidedly prosaic, and Pope, though a true poet, is less of a 
poet than Dryden. I n  process of time imaginative power revives, 
bu t  meanwhile Fielding and Smollett have fitted the novel to be 
the  vehicle of satire and much beside, and the literary stage has 
f o r  a time been almost wholly engrossed by a colossal satirist, a 
man  who has dared the universal application of Shaftesbury's 
maxim that ridicule is  the test of truth. The world had never 
before seen a satirist on the scale of Voltaire, nor had satire ever 
played such a part as a factor in impending change. As a master of 
sarcastic mockery he is unsurpassed; his manner is  entirely his 
own; and he is  one of the most intensely national of writers, not- 
withstanding his vast obligations to  English humorists, statesmen 
and philosophers. English humour also played an important part in 
the  literary regeneration of Germany, where Lessing, imbued with 
Pope but not mastered by him, showed how powerful a n  auxiliary 
satire can be t o  criticism. Another great German writer, Wieland, 
owes little to  the English, but adapts Lucian and Petronius to  the 
18th century with playful if somewhat mannered grace. Goethe 
and Schiller, Scott and Wordsworth, are now a t  hand, and as  
imagination gains ground satire declines. Byron, who in the 18th 
century would have been the greatest of satirists, is hurried by the 
spirit of his age into passion and description, bequeathing, how- 
ever, a splendid proof of the possibility of allying satire with 

. sublimity in his Vision o f  Judgment. Two great satiric figures re- 
main-one representative of his nation, the other most difficult t o  
class. I n  all the characteristics of his genius Thackeray is 
thoroughly English; his satire is a thoroughly British article, a 
little solid, a little wanting in finish, but honest, weighty and dur- 
able. But Heine hardly belongs to  any nation or country, time or 
place. I n  him the satiric spirit, long confined to established liter- 
a r y  forms, seems to obtain unrestrained freedom. 

I n  no age was the spirit of satire so generally diffused as  in  the 
19th century, but many of its eminent writers, while bordering on 
the domains of satire, escape the definition of satirist. The term 
cannot be properly applied to  Dickens, the keen observer of the 
oddities of human life; or to  George Eliot, the critic of its empti- 
ness when not inspired by  a worthy purpose; or t o  Balzac, the 
painter of French society; or to  Trollope, the mirror of the 
middle classes of England. If Sartor Resartus could be regarded 
as  a satire, Carlyle would rank among the first of satirists; but 
the satire, though very obvious, rather accompanies than inspires 
the composition. The number of minor satirists of merit, on the 
other hand, is legion. James Russell Lowell's Biglow Papers 

represent perhaps the highest moral level yet attained by  satire. 
Mallock, in his iVew Republic, made the most of personal mimicry, 
the lowest form of satire; Samuel Butler (Erewhon) holds an in- 
verting mirror to the world's face with imperturbable gravity; 1 he 
humour of Bernard Shaw has always an essential character of 
satire-the sharpest social lash. One remarkable feature of the 
modern age is the union of caricature (q.v.)  with literature. 

(R. G.; X.) 
SATISFACTION, reparation for an injury or offence; pay- 

ment, pecuniary or otherwise, of a debt or obligation; particularly, 
in law, an equitable doctrine of much importance. I n  English 
law, as between strangers, i t  was laid down in Talbot v. Duke o f  
Sltrewsbziry, 1714, Pr. Ch. 394, that where a debtor bequeaths to  
his creditor a legacy as great Bs, or greater than the debt, the 
legacy shall be deemed a satisfaction of the debt. If the debt 
was incurred after the execution of the will, there is no satisfac- 
tion, nor is there where the will giving the legacy contains a 
direction to pay debts. As between parent and child, the doctrine 
operates ( a )  in the satisfaction of legacies by portions, and ( b )  
of portions by legacies. I n  the case ~f ( a ) ,  i t  has been laid down 
that where a parent, or one acting i n  loco parentis, gives a 
legacy to a child, without stating the purpose for which he gives 
it, it will be understood as a portion; and if the father afterwards 
advance a portion on the marriage, or preferment in life, of that 
child, though of less amount, i t  is a satisfaction of the whole, or 
in part. This application of the doctrine is based on the maxim 
that "equality is equity," as is  also the rule ( b )  that where a 
legacy bequeathed by  a parent, or one in  loco parentis, is as great 
as, or greater than, a portion or provision previously secured to 
the child, a presumption arises that the legacy was intended by  
the parent as  a complete satisfaction. I n  the United States some 
jurisdictions refuse to presume that a gift t o  a creditor is in- 
tended as a satisfaction of a debt. The testator's intention that 
the bequest shall operate as a satisfaction of the debt must appear 
upon the face of the will. A few States have abolished the doc- 
trine of satisfaction by statute. (See ACCORD and LEGACY. For 
the theological meaning see ATONEMENT ) 

SATPURA, a system of hills in the centre of India. Begin- 
ning a t  the lofty plateau of Arnarkantak, the range extends west- 
ward almost to  the west coast. From Amarkantak an outer ridge 
runs south-west for  about IOO m. t o  the Saletekri hills in Balaghat 
district. As it  proceeds westward the range narrows from a broad 
tableland to two parallel ridges enclosing the valley of the Tapti, 
as far as the famous hill-fortress of Asirgarh. Beyond this point 
the Khandesh hills, which separate the valley of the Narbada from 
that of the Tapti, complete the chain as far as the Western Ghats. 
The mean elevation is about 2,500 f t . ;  but the plateaux of Amar- 
kantak and Chauradadar in the east of Mandla district rise t o  
nearly 3,500 ft., and many of the peaks and some of the table- 
lands exceed this altitude. Just east of Asirgarh there is a break 
in the range, through which passes the railway from Bombay t o  
Jubbulpore, the elevation a t  this point being about 1,240 ft. T h e  
length of the system is about 600 m. 

SATRAE, in ancient geography, a Thracian people, inliabit- 
ing part of Mount Pangaeus between the rivers Nestus (Mesta) 
and Strymon (Struma). According to Herodotus (vii. I 10--I I 2), 
they were independent in  his time, and had never been conquered 
within the memory of man. They dwelt on lofty mountains, 
and on the highest of these was a n  oracle of Dionysus, whose 
utterances were delivered by  a priestess. They were the chief 
workers of the gold and silver mines in the district. Herodotus is  
the only ancient writer who mentions the Satrae, and Tomaschek 
regards the name not a s  that of a people but of the warlike 
nobility among the Thracian Dii and Bessi. J. E. Harrison and 
others identify them with the Satyri (Satyrs), the attendants 
and companions of Dionysus, and also with the Centaurs. 

See J .  E. Harrison, Prolegonzena to the Study of Greek Religion 
(ICJO~), p. 379; W. Tomaschek, Die alten Thraker (1893) .  

SATRAP, in ancient history, the name given by the Persians 
to the. governors of the provinces; Pers. Kluhatrapdvan, i.e., 
"protector (superintendent) of the country (or district)," Heb. 
sakhshadrapalz, Gr. i~a~rpc i r i r ]~  (insc. of Miletus, Sitzungsber. 
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lerl. Ak., 1900, I I Z ) ,  ? ta~rpaxebwv  (insc. of Mylasa, Ditten- 
erger, Sylloge, 3rd ed., 167) ~ ~ C L T ~ ~ T T T ~ ) S  (insc. of Mylasa, Lebas, 
i. 388, Theopomp, p. 111), shortened into aarphrvs .  By the 
zrlier Greek authors (Herodotus, Thucydides, and often in Xeno- 
hon) it  is rendered by i i rapxos "lieutenant, governor," in the 
ocuments from Babylonia and Egypt and in Ezra and Nehemiah 
y paklza, "go~ernor"; and the satrap Mazaeus of Cilicia and 
yria in the time of Darius 111. and Alexander (Xrrian, iii. 8) 
alls himself on his coins "Mazdai, who is [placed] over the coun- 
:y beyond the Euphrates and Cilicia." Cyrus the Great divided 
is empire into provinces; a definitive drganization was given by 
) a r b ,  who established twenty great satrapies and fixed their 
ribute (Herodot. iii. 89, sqq.). T h e  satrap was the head of the 
dministration of his province; he collected the taxes, controlled 
he local officials and the subject tribes and cities, and was the 
upreme judge of the province to  whose "chair" (Nehem. iii. 7), 
very civil and criminal case could be brought. H e  was responsible 
or the safety of the roads (cf. Xenophon, Anab., i. 9. 13), and 
ad to put down brigands and rebels. He was assisted by a coun- 
il of Persians, to which also provincials were admitted; and was 
ontrolled by a royal secretary and by emissaries oi the king 
esp. the "eye of the king"). The regular army of his province 
nd the fortresses were independent of him and commanded by 
oyal officers; but he was allowed to have troops in his own serv- 
:e (in later times mostly Greek mercenaries). The great prov- 
Ices were divided into many smaller districts, the governors of 
rhich are also called satraps and hyparchs. The distribution of 
he great satrapies was changed occasionally, and often two of 
hem were given to the same man. When the empire decayed, the 
straps often enjoyed practical independence, especially as it  be- 
ame customary to appoint them also as generals-in-chief of their 
rmy district, contrary to  the original rule. Hence rebellions of 
straps became frequent from the middle of the 5th century; under 
~rtaxerxes 11. occasionally the greater part of Asia Minor and 
lyria were in  open rebellion. The last great rebellions were put 
own by Artaxerxes 111. The satrapic administration was retained 
y Alexander and his successors, especially in the Seleucid empire, 
[here the satrap generally is designated as strategus; but their 
rovinces were much smaller than under the Persians. 
See further PERSIA: Ancient History, from the Achaemenid period 

nwards, and works there quoted. (ED. M.) 

SATRICUM (mod. Conca), a n  ancient town of Latium, sit- 
ated on a low hill surrounded by cliffs, some 30 m. to the S.E. 
f Rome, in a low-lying region to the south of the Alban hills, 
o the north-west of the Pomptine marshes. I t  was accessible 
irect from Rome by a road running more or less parallel to the 
ria Appia, to  the south-west of it. I t  was a member of the Latin 
:ague of 499 B c. and became Volscian in 488. 

SATUN or SETUL, a small Thai (Siamese) changvad or dis- 
rict bordering Malaya. Area 1,191 sq.mi.; pop. (1937) 42,705. I t  
lroduces rice and rubber. (See also MALAY STATES [THAI].) 
SATURN, SATURNUS, SAETURNUS, a Roman god 

f sowing, or of seed-corn (Satzrs), identified with Cronus (q.v.), 
or reasons no longer apparent. His cult was so over-laid with 
:reek features that almost nothing is known of its original form. 
Iis cult-partner was the very obscure goddess Lua (lues, plague 
r destruction); she was amongst other things a fire-goddess 
i whose honour spoils were sometimes burned (see Rose in  
:lass. Rev., xxxvi., p. I 5 e t  seq.). But, since for some reason Ops, 
he cult-partner of Consus (q.v.) became identified with Rhea, 
aturn is often associated with her. 
His temple stood a t  the foot of the c1Z'"Jus Capitolinus leading 

rom the Forum, where the ruins of a late restoration of it are 
till visible. I t  contained the Republican treasury (aerarium 
'aturni). The  statue had woollen bands around its feet, probably 
o keep it  from running away (so a t  Sparta the statue of Enyalius 
he war-god was fettered, and there are plenty of savage parallels), 
ee Macrob. Saturn, i. 8, 5 ;  this too is Greek, for cult-statues are 
ot native Roman. Also the worship was Graeco ritu, i.e., with 
he head uncovered, not wrapped in the toga as was the Roman 
ustom. His great festival was the Saturnalia, originally Dec. 19, 
ut gradually extended to seven days. We may conjecture that i t  

was connected with the winter sowing, which in modern I ta ly  lasts 
in various districts from October to  January. Be that  a s  it may, 
in historical times i t  was a most lively popular festival, probably 
modelled on the Greek Kronia (see CRONUS). All business, public 
and private, was a t  a standstill; schools were closed, executions 
and military operations did not take place, slaves were tempo- 
rarily free, feasting with and even waited on by their masters, and  
saying what they chose. All and sundry were greeted with io 
Saturnalia, and presents were freely exchanged, the  traditional 
ones being wax candles and little clay dolls. Concerning these, 
the antiquaries had a quaint story that a n  old prophecy bade the  
earliest inhabitants of Latium send +&a to  Saturn and heads t o  
Pluto; that they interpreted this as meaning human sacrifices, b u t  
that Hercules (9.v.) advised them to use lights ( the  word +QZ: 
means "light" or "man" according to accentuation) and no t  
human "heads" (Macrob., op. cit., i. 7, 31). Gambling with dice, 
generally forbidden, was allowed, a custom which is exactly paral- 
leled from Nepal (Oldfield, Sketches from Nepal, ii. p. 353 e t  seq.). 
Saturnus himself was untied, presumably to come out and  join 
in the fun. 

Saturn; dies (Saturdayj occurs first in Tibuilus, I., 3, 18, see 
Colson, The Week, pp. 15, 16, 35. 

See W. Warde Fowler, Roman Fcsti.;als; G .  Wissowa, Religion 26. 
Kultus (2nd ed. I~IZ), p. 204 et seq., and in Roscher's L e x i k o n  (s .v . ) .  

SATURN ( ) is the sixth major planet in order of distance 
from the sun, and is the most remote planet that  was known 
before the discovery of Uranus in 1781. I t s  mean distance f rom 
the sun is about 885,900,000 m. and its periodic t ime about  294 
years. I t s  synodic period, or the interval between oppositions, is  
378 days. T o  the naked eye, Saturn, when in opposition, always 
appears as a star brighter than the first magnitude, bu t  i n  conse- 
quence of the changing phases of its rings i t  varies greatly i n  
brightness, viz., between 0.9 and 4.4, its light being more than 
trebled when the rings are open t o  their greatest extent. Con- 
siderable modifications, however, arise from the  rather large 
eccentricity (o.oj6) of its orbit. As regards colour, the  planet 
shines with a warm, yellowish light not unlike tha t  of Arcturus. 

T h e  Globe.-In telescopic appearance the globe of Saturn 
exhibits strong resemblances t o  Jupiter. I t  is even more flattened 
a t  the poles, its polar and equatorial diameters being respectively 
about 67,000 and 75,000 m.; it  is less bright near the  margin than 
at  the centre of the disc; and its surface is marked by  dusky belts 
with light intermediate zones, but whereas these cloudlike bands 
are very conspicuous on Jupiter, they are usually feeble and ill- 
defined-partly in consequence of the planet's greater distance- 
in the case of Saturn. 

The volume of Saturn is about 750 times that of the earth, bu t  
the periodic times of its satellites show that it  exceeds the  earth 
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only about 9 j  times in mass. I t s  mean density, therefore, is b u t  
0.13 of that of the earth, or over 0.7 times that of water. 

Rotation.-Owing to the difficulty of detecting individual 
features of a sufficiently definite nature, the rotation of the planet 
has been observed only on comparatively rare occasions. T h e  
first determination was made in 1794 by the elder Herschel, who 
derived a rotation period of 10 h. 16 m. I n  Dec. 1876 a bright spot 
appeared near the equator which was observed by  Asaph Hall, a t  
Washington, for more than a month, and which showed a rotation 
in  10 h. 14 m. 24 s. I n  1893 and 1894 A. S. Williams deduced f rom 
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observations of dark spots in the northern hemisphere mean 
rotation periods of 10 h. 14 m. 45 s. and 10 h. I j m. 10 s. respec- 
tively, and in the same two years periods of 10 h. 12 m. 52 s. and 
10 h. 12 m. 36 s. from a number of white equatorial spots. A 
fur ther  series of spots appeared in the planet's north temperate 
regions in 1903, and from the recorded observations of these ob- 
jects Denning found a mean period of about 10 h. 38 m. I t  seems 
certain, therefore, that, as in the case of Jupiter, there are varia- 
tions in  the motions of the spots from year to  year, and also that 
the  rotation period is shorter near the equator than in higher 
latitudes. 

P h y s i c a l  Condition.- It is further clear that what we see of 
Saturn is not a solid surface, but a layer of cloudlike or vaporous 
matter ;  the mean density of the globe is, indeed, less than that 
of any  other major planet, and it  is further to be noted that con- 
siderations based on the large ellipticity of the disc, which is 
greater than would be assumed by such a globe of anything like 
uniform density rotating with the angular velocity of Saturn, in- 
dicate that the larger part of the planet's mass must be strongly 
concentrated towards the centre. 

T h e  radiometric observations of Coblentz and Lampland sug- 
gest a surface temperature which, though considerably higher 
than can be accounted for  by solar radiation, is a good deal lower 
than was formerly supposed to characterize the greater planets of 
the outer group. Conclusions based on such measurements, how- 
ever, appear by theinselves to  be somewhat unreliable in conse- 
quence of the absorption of certain long-wave radiations by the 
earth's atmosphere, but a comparatively low temperature is sup- 
ported by the theoretical work of Jeffreys. For further references 
to  this interesting problem, and the observational evidences of 
considerable energy presented by the surface features of the 
great planets, see the articles PLANET and JUPITER. 

There are several strong bands in  the spectrum of Saturn, due 
to  absorption in the planet's atmosphere. They are identical with 
those shown by the spectra of Jupiter, Uranus and Neptune, 
though of greater intensity than in the spectrum of the former 
and of less intensity than in those of the two last-mentioned 
planets. Their origin is still unknown. 

The Rings.-But Saturn's most remarkable feature, and that 
which renders it  unique, so far  as our knowledge goes, is the 
magnificent system of rings by which it  is surrounded. That 
Saturn differs in appearance from other bodies was seen a t  once 
by  Galileo when he turned his little telescope towards it  in 1610, 
but  his instrument was not sufficiently powerful to show clearly 
what i t  was that he saw. H e  noticed that the planet had a small 
attendant on each side, and accordingly represented it  4s a triple 
body. But during the next few years the appendages dwindled 
and finally disappeared, greatly to his perplexity and chagrin, as 
he feared he must have been misled by some kind of illusion. 
When they subsequently reappeared they continued to present a 
difficult problem to the telescopic observers of the day-some- 
times seeming like arms stretching out on each side of the central 
body, and sometimes like curved handles-and a number of 
curious drawings have come down to us which show how puzzled 
the observers were, but how near some of them came to the 
solution of the mystery. The true explanation was ultimately 
arrived a t  by Huygens in 1655, but, wishing for further time to 
make sure of his solution and yet secure himself against the 
possible loss of priority in  the discovery, he published the follow- 
ing series of letters:-aaaaaaa ccccc d eeeee g h iiiiiii 1111 mm 
nnnnnnnnn oooo pp  q r r  s t t t t t  uuuuu; which, when properly ar- 
ranged, form the sentence:-"A?znulo cingitzdr, fefzui, pla?zo, 
nusquam colzaerente, ad eclipticam incli?tatoU ( I t  is girdled by a 
thin flat ring, nowhere touching, inclined to the ecliptic). These 
last few words explain the various appearances which so sorely 
puzzled the earlier observers with their imperfect instruments. 
The plane of the ring is inclined about 27' to the planet's orbit, 
and about 28' to  the ecliptic, and keeps parallel to  itself through- 
out the planet's revolution. There are accordingly two opposite 
portions of the orbit, viz., near longitudes 172' and 3 jz0 ,  where 
Saturn is in Leo and Aquarius respectively, a t  which the ring 
can be presented edgewise to  the earth, and when this event 

happens (as it does either once or three times during each passage 
of the ring plane across the earth's orbit) the ring-owing to its 
thinness-disappears from view even in powerful instruments. 
At intermediate positions, viz., when the planet is in Taurus and 
Gemini and in Sagittarius, i t  appears opened out a t  an angle of 
z7O7 and is then seen to project slightly beyond the polar diameter 
of the planet's globe. 

The next important telescopic discovery as regards Saturn was 
the detection by G. D. Cassini, in  1675, of a black line or gap 
dividing the ring into two concentric rings. This is generally 
known as "Cassini's division." The ring exterior to  this division 
is narrower and less bright than the inner ring, while the outer 
portion of the latter is the most brilliant part of the whole sys- 
tem. Within the second ring is yet another feature of great 
interest, viz., a third ring, commonly known as the Crape ring, 
of which the brightness is so feeble that i t  long escaped detection. 
I t  was first recorded by Galle, a t  Berlin, in 1838, but its existence 
was strangely forgotten till i t  was independently rediscovered, in 
1850, by G. P. Bond a t  Harvard and W. R.  Dawes in England. 
I t  can be readily traced with a comparatively small telescope 
as a dusky band where i t  crosses the planet's globe, but is not so 
easily seen in the portions projected against the dark sky. The 
three rings are often denoted by  the letters A, B and C. From 
time to time other divisions besides that of Cassini have been 
reported, but they seem to have been merely partial and tem- 
porary, except that known as  "Encke's division," in ring A, which 
is, perhaps, permanent, though probably not really a complete 
division. I t  usually appears as  a pencil-like shading rather than 
a sharp black line, and sometimes merely as the boundary of the 
darker outer portion of the ring. The figures given by different 
authorities for the dimensions of the ring system differ some- 
what, but the following are approximately correct: 

1 I Ring 1 Exterior diameter in Breadth of ring in miles miles I 

The breadth of the Cassini division is probably rather over 2,000 
miles. The thickness of the rings is apparently between 20 and 
40 m. only. I t  is noteworthy that all three are a t  least partly 
transparent; Saturn itself can be distinctly seen through the Crape 
ring, and on some recent photographs it  also shows through the 
outer ring. Moreover, on Feb. 9, 191 7, M. A. Ainslie, a t  Black- 
heath, and J. Knight, a t  Rye, observed that a seventh magnitude 
star (B.D. + 2 1  O I 714)) remained visible during its occultation by  
the outer ring, though Ainslie considered that it  lost something 
like three-fourths of its light; i t  appeared to travel some distance 
along the Cassini division but did not pass behind ring B ; and on 
March 14, 1920, during the occultation of Lalande 20,654 (Mag. 
7.3), the star remained conspicuously visible in a 6-in. refractor 
a t  W. Reid's observatory, Rondebosch, South Africa, even when 
behind the brightest part of ring B, and despite the fact that, in 
consequence of the obliqueness of the line of sight, its light had 
to traverse a distance through the ring equal to  eight times its 
real thickness. 

The translucency of the ring system is also shown by  the fact 
that it  can be faintly seen against the sky as  a narrow line of light 
on the occasions-sometimes extending over sever91 weeks near 
the time of disappearance-when the plane of the rings passes 
between the sun and the earth. On this line of light two con- 
densations are seen on each side of the planet, corresponding in 
position with the Cassini division and the Crape ring. They are 
apparently caused by the larger amount of sunlight transmitted 
at  those places where the ring material is absent or relatively thin. 
The ring, as a whole, however, is sufficiently dense t o  cast a 
strong shadow, which is seen a t  such times as a narrow black 
band across the planet's equatorial regions. 

The physical constitution of the rings is unlike that of dny 
other object in the solar system. They are not formed of a con- 
tinuous mass of solid or liquid matter, but of discrete particles 
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The diameters assigned by observers to the smaller and fainter 
,atellites are necessarily very uncertain, but that of Titan is 
)robably not far  from 3,000 miles. The diameter of Phoebe is, 
~erhaps, only about 150 miles. 

The five inner satellites seem t o  form a class by themselves. 
rheir orbits are nearly circular and their planes coincide exactly 
)r very nearly with that of the ring system and the planet's 
:quator. Thus, so far as the position of the planes of rotation and 
.evolution are concerned, the system keeps together as if it were 
.igid. This results from the mutual attraction of the various 
)odies. A remarkable feature of this inner system is the near 
lpproach to commensurability in the periods of revolution. The 
~ e r i o d  of Tethys is very nearly double that of Mimas, and the 
>eriod of Dione about double that of Enceladus. The result of 
his near approach to commensurability is a wide libration in the 
ongitudes of the satellites, having periods very long compared 
~ i t h  the times of revolution. 

Each of the four outer satellites has some special feature of 
nterest. Titan is much the brightest of all; Hyperion is so small 
ts t o  be  visible only in a powerful telescope, and has a quite 
:ccentric orbit; its time of revolution is almost commensurable 
nith that  of Titan, the ratio of the periods being 3 to 4, with the 
,esult that the major axis of the orbit of Hyperion has a retro- 
:rade inotion of 18" 40' annually, of such a character that the 
-onjunction of the two satellites always occurs near the apocentre 
)f the orbit, when the distance of the orbit from that of Titan is 
he greatest. This is among the most interesting phenomena of 

f unknown minuteness, probably widely separated in proportion 
o their individual volumes, yet so close as  to appear continuous 
ihen viewed from the earth. This constitution was first divined 
y J. Cassini early in the 18th century. But, although the im- 
~ossibility that a continuous ring could surround a planet with- 
ut falling upon i t  was shown by Laplace, and must have been 
vident to all investigators in celestial mechanics, Cassini's ex- 
rlanation was forgotten until 1857. In  that year James Clerk 
daxwell, in an essay which was the first to  gain the newly- 
ounded Adams prize of the University of Cambridge, made an 
xhaustive mathematical investigation of the satellite constitu- 
ion, showing that i t  alone could fulfil the conditions of stability. 
ilthough this demonstration placed the subject beyond doubt, 
t was of great interest when J. E .  Keeler, a t  the Allegheny Ob- 
ervatory, proved this constitution by spectroscopic observation 
11 1895. H e  found, by measuring the velocity of different parts 
~f the ring to or from the earth, that, as we pass from its outer 
o its inner regions, the velocity of revolution around the planet 
ncreases, each concentric portion having the speed belonging to 
, satellite revolving in a circular orbit a t  the same distance from 
he piane~.  The reiarive veiocities of different parts of the 
ystem are beautifully shown by the slope of the lines in a 
pectrogram of Saturn made by  V. M. Slipher of the Lowell 
Ibservatory. 

Satellites.--Saturn is attended, so far as at  present known, by  
kine satellites. A tenth (Themis) was announced by W. H. 
'ickering in 1905, but its actual existence has not been satisfac- 
orily confirmed. 

Details of the satellites are given in the following table: 

ments of Livius Andronicus's translation of the  Odyssey, and 
of Naevius's Bellum Pz~niczlm, with a very few remnants of other  
authors. The following are specimens of this verse: 

Dabunt malum Metelli/ hTaevio poetae 
Quamde mare saevom/ vis et quoi sunt magnae. 

The scansion is very doubtful; on the whole it is  mdre likely 
that it  is accentual1 than that i t  is quantitative. Some account 
of it  will be found in Lindsay, Early Latin Verse, p: 9. 

Nothing resembling the Saturnian exists i n  Engllsh; t h e  ex- 
ample given by Macaulay ("The queen was in  t h e  parlour eating 
bread and honey") is not in  the least like it. 

SATURNINUS, LUCIUS APPULEIUS, Roman poli- 
tician. Quaestor in  104 B.c., he superintended t h e  importation of 
corn a t  Ostia, but was removed by the Senate, apparently without 
any charge against him being made, and so went over t o  the popu- 
lar party. Tribune in 103, he made a n  arrangement with Marius fo r  
the allotment of IOO iugera of land to each of Marius' veterans. 
I t  was probably a t  this time also that he  introduced his law on 
maiestas (treason), which seems to have been designed t o  in- 
crease the power of the tribunes. I n  IOI he was tried f o r  violating 
the law of nations in  connection with the embassy of Mithridates. 
The envoys had arrived with large sums of money t o  bribe the 
Senate, and Saturninus exposed the affair and insulted the am- 
bassadors. H e  escaped by appealing to the people. H e  further 

celestial mechanics. Iapetus has the peculiarity of always appear- 
ing brighter when seen to the west than to the east  of t h e  planet ;  
this is explained by the supposition that, like our moon, this  
satellite always presents the same face t o  the central body. 

Phoebe, the outermost satellite, is more than three a n d  one- 
half times as  remote from Saturn as Iapetus, and the  circum- 
stances of its discovery are interesting. I n  studying photographs 
of the neighbourhood of Saturn taken a t  Arequipa Observatory, 
Peru, Pickering found on each of three plates a very faint  s t a r  
which was missing on the other two. H e  concluded t h a t  these 
were the images of a satellite moving around t h e  planet, which 
was then entering the Milky Way, where minute s tars  were so  
numerous that i t  was not easy to  confirm the discovery. When  
Saturn began t o  emerge from the Milky Way n o  difficulty was 
found in relocating the object and proving t h a t  it was a n in th  
satellite. I t s  motion, however, was found to b e  retrograde o r  in  
a contrary direction to that of the other satellites. Th is  difference 
of motion in a single system was, according to t h e  knowledge of 
that time, a unique phenomenon, for although the  satellite of 
Neptune and those of Uranus were known t o  have retrograde 
inotions, they are the only satcllitcs of those planets hitherto 
discovered. But more recently the eighth and ninth satellites 
of Jupiter have been found, and the motion of these, like that  of 
Phoebe, is retrograde. (T.  E .  R. P.) 

SATURNIAN METRE [Lat., Saturnius, see SATURN], a 
native Italian metre, used in some of the oldest known Lat in 
compositions. I t  was in later times wholly displaced b y  Greek 
metres, and but few specimens survive. These a re  ( I )  inscrip- 
tions, notably some of the epitaphs of the Scipios, ( 2 )  frag- 

'On this theory, in its most probable form, the line has 3+z accents, 
and usually consists of 74-6 syllables, as "qubius fbrma virt6tei 
parisuma fuit." 

Date of 
discovery 

1789, Sept. 17 
1789, Aug. 2 8  
1684,  march 
1684, March 
16 72, Dec. 
165j, March 
1848, Sept. 16 
1671, Oct. 

1898, Aug. 

Discoverer 

W. Herschel 
W. Herschel 
G. D. Cassini 
G. D. Cassini 
G. D. Cassini 
Huygens 
Bond 

IXccentricity 

-- 

0~0190 
0'0001 

o.oooo 
0 ~ 0 0 2 0  

o.ooog 
0.0289 
0.1043 

Indination of 

Frbit 
--- 

0 

26 44.7 
26 44.7 
26 44.7 
26 44.7 
26 41.9 
26 7.1 
26 0.0 

Name 

Ifimas . . . . 
Enceladus . . . . 
Tethys . . . . 
Dione . . . . 
Rhea . . . .  
Titan . . . .  
Hyperion . . . . 

Stellar mag. 
a t  mean 

opposition 
- 

12.1 

11.6 
10. j 
10.7 
10.0 
8.3 

13.0 
0.0284 
0.16j9 

16 18.1 
179.7 

Iapetus . . . 
Phoebe . . . . 

Distance in 
equatorial 

radii of Saturn 
(1=37,joo m.) 

3 '1 

3 '9 
4'9 
6.3 
8. j 

20.2 

24'5 
10.1 to 11.9 G. D. Cassini 

14.5 I \\;. H. Picker- 
ing 

Period of 
revolution 

d li 
o 22.6 
I 8.9 
I 21.3 
2 17.7 
4 12.4 

I 22.7 
2 1  6.6 

58.9 
214.2 

79 7.9 
550 10.6 

I 
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cultivated popularity by supporting the claims to citizenship of 
a freedman, Equitius, who posed as a son of Tiberius Gracchus 
( q . ~ . ) .  Saturninus allied himself with C. Servilius Glaucia, and the 
two of them acted as Marius' political agents after his return 
f rom the war with the Cimbri. By bribery and murder Marius 
was elected consul for  the sixth time in 100, Glaucia praetor and 
Saturninus tribune again. Saturninus then brought forward an ex- 
tension of the African agrarian scheme, which included the dis- 
tribution of the land north of the Po, taken from the Cimbri, 
among Marius' veterans, and the foundation of a number of new 
citizen colonies, to  which Italians were to  be admitted, a feature 
which caused a good deal of opposition. A further clause pro- 
vided that every Senator should swear to  observe it  within five 
days of its becoming law. SIetellus Numidicus, Saturninus' chief 
enemy, alone refused, and went into exile. The law was passed 
eventually after considerable disorder. At last Saturninus and 
Glaucia found themselves in danger of being disowned by Marius, 
and their only hope of safety lay in retaining office. I n  the elec- 
tions a t  the end of IOO Saturninus was again elected tribune, and 
Glaucia stood for the consulship. During the voting their par- 
tisans beat C. Memmius, the senatorial candidate, to death. The 
Senate declared them public enemies, and called on Marius to 
take u p  arms against them. Saturninus was defeated in a battle 
i n  t h e  forum, and took refuge in the Capitol (Dec. 10). Forced 
t o  surrender, he and Glaucia and their followers were imprisoned 
i n  the Curia Hostilia, and some of the opposite party tore off 
the roof and stoned them to death. 

B I B L I O G R A P H Y . - A ~ ~ ~ ~ ~ ,  Bell. civ. i. 28-33; Diod. Sic. xxxvi. 12; 
Plutarch, ~Mar iu~ ,  28-30; Livy, Epit. 69; Florus iii. 16; Vell. Pat, ii. 
12; Auctor ad Herennium i. 21; Aurelius Victor, De viris illustribus, 
73; Orosius v. 17; Cicero, Pro Balbo, 21, 48 Brutus, 62, De oratore, 
ii. 4.9, De harz~spicum responsis, 19, Pro Sestio, 47, Pro Rabirio, 
passlm ; Mommsen, Hist. of Rome (Eng. trans.), bk. iv. ch. 6 ; G .  
Long, Decline of the Roman Republic, ii. ch. 10; E. Klebs in Pauly- 
Wissowa's Realencyclopiidie, ii. I (1896) ; see further ROME: History. 

SATYRS, in Greek mythology, spirits half-man, half-beast. 
They  are not mentioned in Homer; in a fragment of Hesiod they 
a re  called brothers of the mountain nymphs and Curetes, an 
idle and worthless race. They were a roguish but faint-hearted 
folk, lovers of music, wine and women, dancing with the nymphs 
or  pursuing them, and striking terror into men. They had a 
special form of dance called Sikinnis. I n  early Attic a r t  they 
were represented as grotesque men with horses' tails; later they 
approached the type of Pan (q.v.). A famous statue, supposed to 
be a copy of a work of Praxiteles, represents a graceful satyr lean- 
ing against a tree with a flute in his hand. In  Attica there was a spe- 
cies of drama known as the satyric; i t  treated its themes in a half- 
comic manner and the chorus was composed of satyrs. Sophocles's 
Zchneutai and Euripides's Cyclops are the only extant examples. 
I n  Italy, the satyrs are often identified with the fauni (see 
FAUNUS). 

I n  the Authorized Version of Isa. xiii. 21; xxxiv. 14 the word 
"satyr" is used to render the Hebrew se"irim, "hairy ones." A 
kind of demon or supernatural being known to Hebrew folk-lore 
as  inhabiting waste places is meant; a practice of sacrificing to 
the  sd'irim is alluded to in Lev. xvii. 7, where the English 
version has "devils." They correspond to the "shaggy demon of 
the mountain-pass" (azabb al-'akaba) of old Arab superstition. 

See also SILENUS. For similar modern Greek beliefs, see Lawson, 
Modern Greek Folk-lore, p. 190. 

SAUCE, a flavouring or seasoning for  food, usually in  a liquid 
or  semi-liquid state, either served separately or mixed with the 
dish. The  preparation of suitable sauces is one of the essentials 
of good cookery. The word comes through the Fr. from the Lat. 
salsa, salted or pickled food (salire, to  season or sprinkle with sal, 
salt). The colloquial use of "saucy," impertinent, "cheeky" is an 
obvious transference from the tartness or pungency of a sauce. 

Hot Sauces.-These may be divided into White and Brown, 
and from them many hundreds of sauces ?re made. Variations 
from a plain white sauce are egg sauce, onion sauce, anchovy 
sauce, parsley sauce, caper sauce, oyster sauce, celery sauce, etc. 
A blending of fat and flour, known in the culinary world as a 
roux, is the foundation of nearly every sauce. The fats used may 

' be butter, oils, clarified fa t ,  a blend of lard and butter, or margar- 
ine, or dripping. The fat is first melted and sufficient flour is  
stirred into it to absorb i t ;  equal quantities of fat and flour are 
usual. Liquids for white sauces may be water, milk 2nd water, 
milk, white stock, milk and stock. Cream may be added if 
liked, also beaten eggs and any flavouring such as sherry, vanilla, 
vinegar, lemon juice. Brown stock, water, or stock and water, are 
the liquids used for brown and fawn sauces. Lumpy sauces are 
caused by insufficient stirring which causes unequal bursting and 
thickening of the starch grains in the flour. Sauces must boil for 
8 to 10 minutes. Espagnole, BCchamel and VeloutC are white 
sauces used as a foundation in many variations. 

Cold Sauces.-(I) The Alayonnaise Class. A simple mayon- 
naise is made from raw yolk of egg, salad oil, tarragon and white 
wine vinegars, mustard, pepper and salt. One yolk of egg will 
blend with as much as 3pt. oil if the oil is stirred in very gradually, 
drop by drop, to the yolk: the vinegar can be added from time t o  
time as the mixture gets thick and the quantity can be left to the 
taste of the cook. A good mayonnaise should not taste too acid or 
too oily. Additions of chopped capers or gherkins to  this make 
Tartare sauce. 

2. Chaudfroid Sauces, for coating meat, poultry, fish. These 
may be brown, fawn, white, red, green, the foundations being a 
good brown or white sauce, tomato sauce, cucumber sauce. T o  
these sauces are added aspic jelly, @latine and a little cream. 

M i ~ c e l l a n e o u s  Sauces.-(a) those made from ~urCes,  some 
of which are thickened with cornflour, i.e. tomato, cucumber, spin- 
ach, apple, celery, (b )  custard sauces wade from eggs and milk 
and flavoured with vanilla, lemon or wine, i.e., sherry sauce, (c) 
those made from syrups, i,e,, jam, lemon, marmalade, (d )  mint, 
horseradish, (E.  G. C ) 

I SAUGERTIES, a village of Ulster county, New York, U.S.A., 
on the west bank of the Hudson river, a t  the mouth of the Esopus, 
IOO m. N. of New York city, near the base of the Catskill moun- 
tains. I t  is on Federal highway 9 W. and is served by  the West 
Shore railroad and river steamers. Pop. 1940, 3,916 iederal 
census. I t  is in the midst of picturesque scenery and there are 
many summer homes along the Hudson and elsewhere in the 
vicinity. The village of Woodstock (incorporated 1787) with 
its colony of artists and summer art school is 10 m. W., and 
4 m. S. of Woodstock is the Ashokan reservoir. Saugerties has 
several paper and paper-products mills, limestone and bluestone 
quarries, brickyards and other industries. The village was settled 
about I 710 by Germans, and several houses date from the 18th 
century. I t  was incorporated in  1831. 

SAUGOR or SAGAR, so named after its beautiful lake, a 
town and district of British India in  the Jubbulpur division of the 
Central Provinces. The town, in a picturesque situation on a spur 
of the Vindhyan hills about 1,700 feet above sea level, has a sta- 
tion of the Indian Midland section of the G.I.P. Railway. Popula- 
tion (1931) 39,822. I t  has ceased to be a growing place, though 
it is still fourth in importance in  the province. The town is 
handsomely built and the cantonment well wooded. I t  has no 
factories and its old industries, which included the manufacture of 
gold and silver ornaments, are not very flourishing. There is a n  
old Mahratta fort, now used as a police school, which was held 
for  several months by the Europeans in the Mutiny until relieved 
by Sir Hugh Rose. 

The district of Saugor has an area of 3,964 square miles. I t  is 
an extensive, and in parts fairly level, plain, broken in places by 
low stony hills of Vindhyan sandstone. I t  is traversed by numer- 
ous streams, of which the Sunar, Beas, Dhasan and Bina are the 
principal, flowing in a central direction and being affluents of the 
Ganges. In  the southern and central parts the soil is black, formed 
by decaying trap. I n  the north and east it  is reddish-brown allu- 
viurt). The population in 1931 was 544,589, or some 45,000 less 
than in 1891, but it  is likely to  recover if seasons are good. 

The district contains five small towns and 1,830 villages The 
chief land-holding classes are Brahmins, Dangis, Lodhis and 
Bundela Rajputs. Mohammedans are only 5% of the population. 
Government forests cover 750 sq.m. but are not of great value. 
There is good iron ore in the Shahgarh tract smelted in small 



zces and some fine sandstone quarries. 
IUGUS, a town of Essex county, Massachusetts, U.S.A., 
ining Lynn on the west. I t  is served by the Boston and 
le railroad. Pop. (1920) 10,874 (23% foreign-born white) ; 

federal census 14,82 j. Saugus is primarily a residential 
, but in early times it was important industrially. I t  was one 
le first New England towns to engage in the manufacture of 
j and noollen goods, and was the site of the first iron works, 
e the die for the Pine Tree shilling was cast. Settlement 
j from 1629. The t o ~ m  was incorporated in 181 j. 
WJBULAQ (sowj-boo-lahk'), chief town of that part of 
'ersian province of Azerbaijan south of Lake Urmia. Ethno- 
lically, the district forms part of Persian Kurdistan. The 

stands in a remarkably fertile valley, in 36' 45' N., and 
47' E., a t  an elevation of 4,2 72 ft. The population, till the 
reak of the World War of 1914-18, was about 7,000, chiefly 
ttled Kurds of the Mukri tribe of which it may be regarded 
e local capital. The town is connected with Tabriz by a road 
ible for motors, via Urmia, Khoi and Julfa. 
iere are many more localities named Saujbulaq (Turkish, 
ling "cold stream," or "cold springWj in Persia, the most 
ble, after the above-mentioned Kurdish city, being a district 
le province of Tehran, with many villages. 
iUK and FOX. These two closely related Algonkin tribes 

encountered west of Lake Michigan by the French in 
second half of the 17th century. The Sauk (or Sac) had 

driven there from Michigan by Iroquoian and Algonkin 
not long before; the Fox, probably somewhat earlier. The 
dship of the French for these foes rendered the Fox, and 
y the Sauk, enemies of the French. They were the only 
nkin so to align themselves; and in the end withdrew from 
onsin t o  Iowa, where they found shelter in territory of the 
in  tribe of that name. This change removed them from the 
er to  the prairies, and their culture began to be characteristic 
he open spaces. They remained restless and aggressive 
n 1832, with the Kickapoo, engaged in the Black Hawk war 
two tribes probably never numbered much more than g,ooc 
, and were often considerably reduced by warfare. A total 
ooo remain on reservations in Iowa, Kansas and Oklahoma 
iUL, son of Kish, a Benjamite, was the first king of Israel 
)egan to reign c. 102 j B.C. The traditions as to his history 
losely interwoven with those concerning Samuel and David 
,us views may be taken of these records, among the inosf 
latic in sacred literature but, by scholars, i t  is generallq 
pized that the stories of I Samuel preserve two different 
tions about the rise of the monarchy in Israel. In  each therc 
account of Saul's election; each relates that he was anointec 

iamuel and records his rejection. I t  is probable that twc 
~ c t  continuous histories have been combined in the existing 
of Samuel. According to the later of the two traditions the 
s of Israel, seeing that the sons of Samuel, who are destinec 
icceed him, are corrupt, demand that he shall make them 2 
"to judge them like all the nations." Samuel is displeased 
Yahweh reluctantly-for such a request was a grave affront 
e deity, the true king of Israel-bids him concede the demand 
seer points out to  the people that a king will oppress them 
ails to  dissuade them ( I  Samuel viii.). He summons a solemr 
nbly a t  Mizpah, and, once more reminding them of thei~ 
, chooses Saul, by lot under Yahweh's direction (x. 17-24) 
n elaborate sermon (xii.), he succeeds in convincing the peoplt 
their action has been sinful. And hardly has Saul seated himsel 
the throne when Yahweh rejects him, and bids Samuel anoin 

d to succeed him in due time (xvi. 1-13). See SAMOEL. 
e earlier tradition, which is distinctly more primitive in it 
ous ideas, contributes other sidelights on the matter. Samuel, tc 
n Saul comes seeking the seer's help in the finding of some 10s 
, is previously warned by Yah~i~eh that the suppliant is thl 
ely chosen saviour who is to deliver Israel from Philistine op 
ion. With whole-hearted enthusiasm Samuel anoints Saul to b~ 
ce over Yahweh's inheritance" (is -x. I ) .  Saul and his son Jona 
achieve notable victories over the Philistines (xiii.) . Accordin! 

is tradition Saul is a God-given saviour, like the heroes in Judges 
rescues his people from the grievous domination of the Philistines 
appropriate introduction to this narrative is missing fron 
muel, but the introduction to the story of Jcphthah (Tudges x 

SAINTE MARIE 
1-16)-to which what follows is certainly not the obvious sequel- 
would very well fit it. The suggestion has therefore been made that 
)ossibly according to an old tradition Saul was the immediate suc- 
:essor of Jephthah (cf. Cambridge Ancient History, vol. ii, p. 371 
eq.). 

Though the reign of Saul was marked by considerable successes he 
vas hampered by friction within as well as by foes without. Com- 
laratively early his relations with Samuel seem to have become 
,trained, and his declining years were embittered by the growing im- 
~ortance of his rival, David. Finally he fell a victim to his ancient 
:nemies, the Philistines, who inflicted a heavy defeat on Israel in the 
3attle of Mount Gilboa, where his sons were slain, and he himself 
~erished. Here, again, we have two distinct accounts. According @ 
me, being "greatly distressed by reason of the archers," he implored 
his armour-bearer to kill him, that he might not be slain by uncir- 
:umcised Philistines, and when his armour-bearer refused fell upon 
his own sword ( I  Samuel xxxi. 1-7). The other story (2 Samuel i. 
1-10), represents him as making a similar request to an Amalekite 
:amp-follower, who, unlike the armour-bearer, complies. I t  is possible 
that this is a fiction on the part of the Amalekite, though the context 
lardly suggests such a view. 

According to one estimate of the documents, the character of Saul 
was depreciated by Judaean historians anxious to exalt David and 
by anti-monarchists whose ideal was Samuel. Others have found in 
he narrative an ethical significance of perpetual value. However, 
Saul played a considerable part in the freeing of Israel from the 
Philistine yoke. Though his reign ended in the gloom of tragedy he 
xchieved notable successes on the battlefield, and was a greater king 
than the existing narratives would lead us to suppose. This is borne 
out by the ascription to him of important victories (cf. 1 Samuel 
niv. 42-51) and even more by the ancient lament from the "book of 
Jashar" (2 Samuel i. 19-27), which paints the fallen king as "mighty," 
x warrior whose "sword returned not empty," "swifter than an eagle," 
"stronger than a lion," who brought good spoil to his people, and 
whose death was to the Philistines a source of exultation. That he 
maintained his position despite the popularity of David, and that 
his kingdom endured for a time after his death even with a weakling 
like his son Ishbosheth as its nominal head, point in the same direc- 
tion. In short, we may discern in the Scriptural narratives the figure 
~f a brave, impulsive, superstitious man, whose contribution towards 
the building up of the kingdom has been underestimated. 

(W. L. W.) 
SAULT SAINTE MARIE (sG-sgnt-ma-r?), a city of 

Michigan, U.S.A., a t  the east end of the Upper Peninsula, o n  
St. Mary's river, the outlet from Lake Superior into Lake H u r o n ;  
1 port of entry and the county seat of Chippewa county. I t  is on 
Federal highway z and is the northern terminus of the Dixie highway; 
and is served by the Canadian Pacific, the Dulutb, South Shore and 
Atlantic and the Soo Line railways, and lake steamers. A railway 
bridge and ferries connect it with the Canadian town of the same 
name in Ontario on the north side of the river. The population was 
12,096 in 1920 (3176 foreign-born white, chiefly from Canada), 13,755 
in 1930 and 15,847 in 1940 (federal census). The river here drops 
("leaps") zoft. in less than a mile, which explains the name given to 
the falls .by the early French missionaries. The two canals, with their 
five great locks (four on the American side, one on the Canadian), 
are the greatest ship highway in the world. An average of IOO ships 
a day pass through during the navigation season of eight months, and 
the total traffic in 1938 amounted to 40,04~,0oo tons, valued a t  $582,- 
ooo,ooo. The Davis and the Sabin locks (1, j~oft .  long and boft. wide) 
are the longest in the world. Two large hydro-electric plants generate 
current from the falls. The city is the centre of a summer-resort region 
abounding in beautiful scenery, good fishing and hunting, with a 
climate especially favourable to cases of hay fever. I t  has a con- 
siderable lake traffic (821,000 tons in 1937)~ chiefly in coal and lime- 
stone; is a shipping point for farm, forest and dairy products by 
rail; and has various manufacturing industries. Since 1917 it has had 
a commission-manager form of government. 

Sault Sainte Marie is the oldest settlement in Michigan. The place 
was a favourite fishing-ground of the Chippewa Indians. I t  was 
visited in succession by Etienne Brule (some time between 1611 and 
1623), Jean Nicollet (1634). Jogues and Rambault, who gave it  its 
name (1641)~ Radisson and Groseilliers (1658), and in 1668 Father 
Marquette founded a mission here. In 1671 the governor-general of 
New France called a great council of the Indians a t  this spot, and in 
the name of the king of France took formal possession of all the 
country south to the Gulf of Mexico and west to the Pacific. The 
British flag flew over the American Sault from 1762 until June IS, 
1820, when Governor Lewis Cass raised the Stars and Stripes. The first 
Ft. Brady was built in 1822 and was occupied until 1893, when the 
post was rebuilt on its present site. The village was incorporated in 
1879 and was chhrtered as a city in 1887. St. Mary's river was navi- 
gated by the canoes and bateaux of the Indians and early voyageurs, 
who made a portage around the falls. The North West Fur Company 
built a lock on the Canadian side of the river in 1797-98. The state 
lock and canal (later widened and deepened by the Federal Govern- 
ment) were opened in 1855. The Weitzel lock (515ft. long) was com- 
pleted in 1881; the Canadian (gooft.) in 189.5; the Poe (8ooft.) in 
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1896; the Davis in 1914; and the Sabin in 1919. Previous to 1938 
the maximum traffic passing "the Soo" in a year was 92,622,000 net 
tons i n  1929. 

SAUMAREZ, JAMES SAUMAREZ [or SAUSMAREZ], 
BARON DE (1757-1836), English admiral, was born at St. Peter 
P o r t ,  Guernsey, o n  March  11, 1757. He entered the  navy 
as  midshipman a t  the age of thirteen. For his bravery a t  the attack 
of Charleston in 1776, on board the "Bristol" he was raised to the 
rank of lieutenant, and he was promoted commander for his gallant 
services off the Dogger Bank, Aug. 5, 1781, when he was wounded. 
I n  command of the "Russell" (70), he contributed to Rodney's victory 
aver D e  Grasse (April 12, 1782). For the capture of "La RCunion," 
a French frigate, in 1793, he was knighted. He took part in the defeat 
of the  French fleet off Lorient (June zz),  distinguished himself in 
the battle of Cape St. Vincent in Feb. 1797, and was present a t  the 
blockade of Cadiz (Feb. 1797-April 1798), and a t  the battle of the 
Nile, where he was wounded. On his return from Egypt he received 
the command of the "Caesar" (84), with orders to watch the French 
fleet off Brest during the winters of 1799 and 1800. Between July 6 
and  12, 1801, he routed a superior combined force of French and 
Spanish ships a t  Algeciras. On the outbreak of the war with Russia 
in 1809 he was given command of the Baltic fleet. He held it during 
the  wars preceding the fall of Napoleon, and his tact was conspicu- 
ously shown towards the government of Sweden a t  the-crisis of the 
invasion of Russia. At the peace of 1814 he attained the rank of 
admiral;  Charles XI11 (Bernadotte) bestowed on him the grand cross 
of the  military Order of the Sword. He was raised to the peerage in 
1831, and died a t  Guernsey on Oct. 9, 1836. 

See Mentoirs o f  Admiral Lord de Saumarez, by Sir John Ross ( 2  
vols., 1838). 

SAUMUR, a town of western France,  capital of a n  arrondisse- 
ment in  the  department of Maine-et-Loire, 28mi. S.E. of Angers 
o n  t h e  railway t o  Tours. Pop. (1936) 16,593. T h e  Saumur 
caves along the Loire and on both sides of the valley of the Thouet 
must have been occupied a t  a very remote period. The Tour du Tronc 
(9th century), the old stronghold of Saumur, served as a place of 
refuge for the inhabitants of the surrounding district during foreign 
invisions (whence perhaps the name ~ a u m i r ,  from ~ a l o n s  Murus) 
and  became the nucleus of a monastery built by monks from St. 
Florent. On the sarne site rose the castle of Saumur some two 
hundred years later. The town fell into the hands of Foulques Nerra, 
duke of Anjou, in 1025, and passed in the 13th century into the 
possession of the kings of France. After the Reformation the town 
became the metropolis of Protestantism in France and the seat of a 
theological seminary which, as opposed to  that of Sedan, represented 
the  more liberal side of French Protestantism (Cameron, Amyraut, 
etc.). I n  1623 the fortifications were dismantled; and the revocation 
of the edict of Nantes reduced the population by more than one half. 
I n  June 1793, the town was occupied by the VendCens, against whom 
i t  soon afterwards became a base of operations for the republican 
army. 

Saumur stands on the left bank of the Loire, which here receives 
the Thouet, and on an island in the river. A large metal bridge con- 
nects the Tours-Angers railway with that of Montreuil-Bellay, by 
which Saumur communicates with Poitiers and Niort. Two stone 
bridges (764 and gogft. long) unite the town on the island with the 
two banks of the river. The church of St. Pierre, of the 12th century, 
has a 17th-century f a ~ a d e  and a Renaissance nave; and Notre-Dame 
of Nantilly has a remarkable f a ~ a d e ,  a doorway and choir of the 12th 
century, and a nave of the 11th. St. Jean is a 12th-century building 
in the purest Gothic style of Anjou. St .  Nicolas-du-Chardonnet, 12th 
century Gothic, has a fine modern spire. The h6tel de ville is a 16th 
century building and the town has many houses of the I j th,  16th and 
17th centuries, notably that known as the Maison de la Reine CCcile 
(15th century), built by R e d ,  duke of Anjou. The castle. was built 
between the 11th century and the 13th, and remodelled in the 16th. 
There is also an interesting almshouse, with its chambers in part dug 
ou t  i n  the rock. The famous cavalry school of Saumur was founded 
in 1768 and was used for the special training of young officers ap- 
pointed to cavalry regiments on  leaving the cadet school of St. Cyr. 
Saumur is the seat of a sub-prefect, and of a tribunal of commerce, 
a chamber of commerce and a horticultural garden, with a school of 
vines. Saumur prepares and carries on a large trade in the sparkling 
white wines made in the neighbourhood, as well as in brandy, and it 
manufactures enamels and rosaries and carries on liqueur-distilling. 

SAUNDERSON or  SANDERSON, NICHOLAS (1682- 
1739)~ English mathematician, was born at Thurlstone, York- 
shire, i n  Jan. 1682. When about  a year  old h e  lost his sight through 
smallpox; but this did not prevent him from acquiring a knowledge 
of Latin and Greek, and studying mathematics. In  1707 he began 
lecturing a t  Cambridge on the principles of the Newtonian philosophy, 
and in Nov. 1711 he succeeded William Whiston, the Lucasian pro- 
fessor of mathematics in Cambridge. He was admitted F.R.S. in 1736 
and died on April 19, 1739. 

Saunderson devised a calculating machine or abacus, by which he 
could perform arithmetical and aleebraical operations by the sense 

of touch; this method is sometimes termed his palpable arithmeti 
an account of which is given in his elaborate Elements of Algebf 
(2 vols., Cambridge, 1740). 

SAUROPSIDA, a term introduced b y  T. H. Huxley to desig 
nate a province of the Vertebrata formed b y  the union of the Ave 
with the Reptilia. Ichthyopsida, including the Pisces and  An 
phibia, was used by Huxley as an  antithesis. Both terms and t l  
idea which underlay them are obsolete. 

SAUSAGE is  one of the  older forms of processed fooc 
Where or when i t  was originated is no t  known; i t  appeal 
in ancient literature as  a recognized food item. T h e  fir! 
authenticated reference appears in the Odyssey written by Home 
9th century, B.c., who wrote: "As when a man near a great glowir 
fire turns to and fro a sausage, full of fat  and blood, anxious 1 
have it quickly roast; so to and fro Odysseus tossed, and pondere 
how to lay hands upon the shameless suitors. . . ."* 

Later Grecian literature makes frequent mention of sausage, en 
ploying the term, oryae, meaning sausage, or referring to specific type 
such as salami. Athenaeus, in the Deipnosophists, AD. ,  228, the olde 
cookery book that has come down to us, says: "Epicharmus mentiol 
sausages, calling them oryae, a name by which he even entitles one ( 

his plays, T h e  Orya; this was about 500 B.c." Again: "Aristophanl 
says in the Clouds (423 B.c . ) :  'Let them make sausages of me an 
serve me up to the students.' " Salami, according to the Deipnosc 
phists, is mentioned by Eubulus in T h e  Laconians and by Mnesimach~ 
in his play, The Horse Breeder. Since the time of Christ, sausage h; 
been mentioned frequently in the literature of virtually all peoples. 

The word, sausage, as used today is derived from the Latin, salsu 
meaning salted, or literally, preserved meat. While this term w: 
used by the Romans to denote meat preserved through the use ( 

salt, various kinds of sausage were generally popular with Romar 
and Greeks of all classes a t  the time of the Caesars. The ancier 
Romans were extremely fond of a sausage made of fresh pork an 
white pine nuts chopped fine with cumin seed, bay leaves, and blac 
pepper. So popular was this sausage that i t  became ritualisticall 
identified with the annual orgiastic Lupercalian and Floralian festiva 
and was condemned bv the earlv Christian church because of i 
association with these public debahches. As a result, Constantine tk 
Great, when he became emperor of Rome and embraced Christianit 
prohibited sausage eating. This prohibition remained in effect througk 
out the reigns of several Christian emperors but finally was repeale 
because of popular protest and because of bootlegging. 

Sausage making became a culinary art  in the Middle Ages an 
certain of the sausages popular today derived their names from tk 
European cities in which they were originated. Among such sausagl 
are frankfurters (Frankfort, Germany) ; bologna (Bologna, Italy) 
romano (Rome, Italy) ; genoa salami (Genoa, Italy) ; berliner (Berli 
Germany); gothaer (Gotha, Germany) ; goteborg (Gothenbur 
Sweden) ; lyons (Lyons, France) ; arles (Arles, France). While r 
documentary evidence exists as proof, it has been deduced that  salar 
may have been named for the ancient Grecian city, Salamis, locatf 
on the east coast of Cyprus in the Aegean Gulf and destroyed a b o ~  
449 B.C. Basically, all sausage is comminuted meat and products diffl 
primarily because they are spiced in varied ways and because they a 
produced by varied methods of processing. There are six classifici 
tions of sausage and ready-to-serve products, as follows: 

Fresh sausage is made of meats that have not been cured. TI 
product is merchandised uncooked. Examples: fresh pork sausag 
bratwurst, fresh thuringer. 

Smoked sausages are made from cured meats and subjected to tl 
heat and flavouring effect of wood smoke. There are two classes I 

smoked products: uncooked smoked sausage-including smoked pol 
sausage and mettwurst; and cooked smoked sausage-including franl 
furters, bologna, berliner, and German mortadella. 

Cooked sausages (not to be confused with cooked smoked sausagt 
are made from uncured meats, although cured meats sometimes a 
included. These products are cooked and, although smoking is nl 
precluded, such smoking is done after cooking. Included are livt 
sausage, blood sausage, and tongue and blood sausage. 

Cooked sp_ecialties generally are made from uncured meats ar 
include products not specifically regarded as sausage but closely allie 
They include headcheese, souse, and meat loaves. 

New conditioned sausage is made of ground fresh meat to  whic 
curing ingredients and spices are added, following which the meat 
allowed to cure in pans for 48 hours. The meats then are encased ar 
the sausage cooked in a smokehouse a t  high temperatures, followed 1 
a period of air drying. Examples: cooked salami, thuringer cervela 
and Kosher salami. 

Dry sausage is made from fresh, comminuted meats to  which cu 
ing ingredients and spices have been added, followed by a curir 
period of two to three days. The meat then is encased and the produ 
processed by carefully controlled air drying for a considerable peric 
of time. These products include farmer, holsteiner, poettinger, got 
horg, landjaeger, and gothaer cervelats; Italian salamis. German ar 
Hungarian salamis, arles, lyons, pepperoni. frizzes, and chorizos. 

*Book 20-page 310 The Odyssey of Homer translated by George Herbert Palm1 
published by the ~ i v e i s i d e  Press, Cambridge, ~ a b s  Copyright z8Sq. 1912, 1021 
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s estimated that nearly two hundred different varieties of sausage 
md ready-to-serve meat products are marketed. The greater per- 
entage of these are encased sausages, the exceptions being bulk pork 
ausage and some of the cooked specialties, such as meat loaves. 
jausage casings are of two types-natural and artificial. Natural cas- 
ngs consist of properly cleansed and processed intestines of hogs, 
heep, or cattle. Artificial casings are derived from cellulose which 
s made into tubular form of appropriate size. Sausage sometimes, 
~lso, is stuffed in cloth bags, which are paraffined to prevent the 
scape of moisture. A great variety of spices are employed in sausage 
naking, varying combinations of these being employed to produce 
~ppetizing taste effects. These spices, procured from all parts of the 
vorld, include allspice, anise, caraway, cardamon, cassia, celery, cin- 
iamon, cloves, coriander, cumin, dill, fennel, bay leaves, mace, 
narjoram, mustard, nutmeg, parsley seed, pepper, sage, and thyme. 
ieports by the United States Department of Commerce disclosed 
hat sausage production in the United States in 1937 totaled more 
han 1,467,ow,ooo pounds, with a plant value of $262,967,000. Frank- 
urters represent the most popular American sausage product, repre- 
enting about 32% of total production, with bologna second with 
 bout 2 5 %  of total production. Pork sausage is third with about 
25%. Dry sausage is fourth with about 9%. 
About 63% of the sausage manufactured in the United States is 

xoduced under inspection of the Bureau of Animal Industry of the 
Jnited States Department of Agriculture, in accordance with rigidly 
bnforced standards as to sanitation and wholesomeness. The remain- 
ng 37% of sausage is manufactured for intrastate consumption in 
lccordance with similar standards imposed by State or local renu- 
ations. 

In most European countries sausage is produced primarily by local 
~utchers or meat merchants, in contrast to production in thc United 
jtates where the major share of production is handled by the meat 
lacking and sausage manufacturing industry. As a result, similar 
,ausages are known by varying names in different localities and differ 
rccording to local preference. Thus, products which are popular in 
me community may be virtually unknown in another section of the 
,ountry, or may be known under a different name. Frequently, too, 
,easonings in similar types of product will vary widely according to  
he locality in which it is produced. Some seasoning differences occur 
n American products according to  the locality but these differences 
Ire much more limited than in European countries. 

Thus, boudins or boudins-noiv-or black puddings, as they are 
:alled in Great Britain-are made in some parts of Scotland from 
log's blood, shredded suet, dried oatmeal, and minced onions, with 
~ l en ty  of pepper and salt; as Houdibras says:. 

"Fat black puddings-proper food 
For warriors who delight in blood," 

~ u t  the seasoning varies in different localities. I n  England, for ex- 
~mple, caraway and coriander are used in Cheshire, but the Shrop- 
hire variety has none of the former and very little of the latter; in 
staffordshire the seasoning consists of equal quantities of salt, pepper, 
narjoram, pimento, with twice as much thyme; in Yorkshire twice 
1s much marjoram and thyme as pepper and salt, also a little savoury 
~ n d  lemon thyme may be used; while the Stretford variety is highly 
easoned with equal proportions of salt, pepper, marjoram, mint, and 
hvme. In France. beetroot leaves and garlic are sometimes used: in 

spiced with black pepper, cloves, coriander, and ginger. Large beef 
casings, or cellulose casings of similar size, are used a n d  the  sausage 
is smoked and cooked. Similar products are made in various European 
countries. Polony is a corruption of bologna which it resembles. 
Sheffield is more celebrated for polony than any other t own  i n  Eng-  
land. Italy and Germany vie with each other in t he  varieties of sau-  
sage produced. Various types of salami are made in Italy,  Hungary ,  
and Germany. Salamis consist mainly ol cured lean pork,  coarsely 
chopped, and some cured lean beef, finelv chopped. These meats a r e  
moistened with red wine, flavoured with garlic a n d  various spices, 
stuffed into large casings and air-dried. German a n d  Hungar ian  
salamis are less highly flavoured and more heavily smoked than  
Italian salamis and contain garlic. Varying types of salami are  manu-  
factured in the United States, frequently to meet the  demands of t he  
various nationalities in certain trade areas 

The cervelats generally are less highly seasoned than salami a n d  
generally consist of about equal parts of cured pork a n d  beef, encased 
and air-dried. In farmer cervelat, the meat is chopped rather coarsely 
and packed in straight casings about 12 inches in diameter. Holsteiner 
is similar to farmer. except that it is packed in  ring-shaped style. 
Goteborg is a cervelat of Swedish origin, coarsely chopped, somewhat  
salty and heavily smoked. Landjaeger is cervelat of Swiss origin filled 
into casings about the size of a large frankfurter, pressed flat a n d  
smoked. Gothaer generally is made only of very lean pork,  finely 
chopped and cured. All cervelats are air-dried. 

Capicolla, an Italian dry sausage, is made of boneless pork  shoulder 
butt, seasoned with ground red-hot or sweet peppers, salt a n d  sugar, 
mildly cured and air-dried. Italian mortadella is composed of very 
finely chopped cured pork and beef, with added cubes of back fa t .  
It is delicately spiced and placed in very large casings, smoked a t  a 
high temperature and then air-dried. Pepperoni, a n d  other I tal ian d ry  
sausage, is made of cured pork trimmings and sometimes beef, wi th  
added cubed fat. Ground red pepper is used in addition to  t he  usual 
dry sausage seasonings. Spanish and Mexican chorizos a r e  made of 
cured pork and beef, stuffed and linked in casings the size of a large 
frankfurter and air-dried. I t  is highly seasoned. Longaniza is  similar 
to chorizo, although sometimes made exclusively of beef. I t  is never 
linked but like the American country-style pork sausage, is sold in 
lengths, according to demand. 

Typical Swedish sausages include sylta, somewhat similar t o  the  
American headcheese and the Mexican queso de puerco; pota to  sau- 
sage; rolled sylta, which is a thin slab of bacon, spiced, rolled and  
pickled; gyrnkorv, made from cooked barley a n d  pork f a t ;  a n d  
falukorv, which is somewhat similar to American bologna. 

Polish sausages include Krakau, a highly seasoned, smoked pork  
sausagc; and barley sausage, made from buckwheat grits, liver a n d  
highly spiced. Liverwurst, or liver sausage or liver puddings are  made 
in virtually all countries. In  the United States they are  made from 
finely ground selected fa t  pork, liver and gelatinous material, seasoned 
with onions and spices, encased and cooked. Smoked liver sausage is 
liver sausage that has been smoked after cooking. English liver sau- 
sage is manufactured similarly, but may contain oatmeal o r  rusks. 

SAUSSURE, HORACE BENEDICT DE ( I  740-1 799), 
Swiss physicist and  Alpine traveller, was born a t  Geneva  o n  F e b .  
17, 1740. F rom 1762 t o  1786 he  was professor of phi losophy a t  
the  academy of Geneva. H e  became F R S.  in I 768, a n d  i n  I 7 7 2  

$Gain, fennel ma; be added; in ~ e r m a &  thyme and marjoram. ' 
This product apparently is very similar to that mentioned in 

lomer's Odyssey, previously quoted, and to the American blood 
,ausage, in which hog blood, pork meat and gelatinous meats and 
,ometimes ham fat are combined with salt, pepper, allspice, cloves, 
tnd onions. Sometimes, also, cooked and cured pork or lamb tongues 
rre added to the formula and the product called blood and tongue 
,ausage. In some parts of France i t  is the custom to eat black pud- 
lings on Christmas Eve after returning from midnight mass. They are 
llways boiled directly after they are made and are then kept in a 
,001 place; when served they may be either boiled up again or grilled. 
[n Flanders they are accompanied by a dish of baked apples. 

In addition to Scottish black puddings there are Scottish white 
~uddings made of good beef-suet minced and mixed with a third of 
ts weight in highly toasted oatmeal, seasoned with salt pepper, 
kuffed into skins and boiled. Liver puddings are made in the same 
vay with the addition of one-fourth the quantity of parboiled liver 
crated, and some shredded onions. 

The French botidins blancs are most superior. They are made of 
.he white parts of raw chicken finely minced, yolk of eggs, onions. 
,readcrumbs, salt and spices mixed with cream or milk, stuffed into 
jkins and boiled in milk and water; when served they are grilled. 
l thcr  French boudins are made of game, fish, etc. 

,pice 'content. - I v-viii, of Ch. ~Gr ie r ' s  Le Mont-Blanc (various edit ionibetween 1677 
Bologna in the United States is made with a similar meat content, and 1897). 

founded the Socie'te' pour 17Ava~ccement des Arts a t  Geneva.   is 
health began to fail in 1791, but  he  was able t o  complete  h is  g rea t  
work in r796, H~ died on J ~ ~ .  22 ,  1799, 

H i s  e"1~ devotion to botanical studies led h i m  t o  unde r t ake  
journeys among the  Alps, and  f rom I 773 onwards  h e  d e v o t e d  his 
attention t o  t he  geology and  physics of t h a t  g rea t  ,-hain. He 
applied chemistry and physics to his studies of the geology and 
meteorology of t he  district. H e  examined the  s t r a t a ,  n a t u r e  of t h e  
rocks, the  fossils and  minerals. De Saussure designed a n u m b e r  of 
new instruments, notably his hair  hygrometer w i th  which h e  ex- 

amined atmospheric conditions; he also made observations on the  
temperature of the  ear th  and  of deep water. T h e s e  observat ions  
he  published in Essai silr l'hygrometrie (1783). 

Among his most famous ascents were Mon t  R lanc  (1787), Co l  
du  GCant (1788), Crammont  (1784, 1788), S t .  Theodu le  pas s  t o  
zermatt (17gg), ~ ( l ~ i ~  ~~~~~~h~~~ ( I  792). 

T h e  descriptions of seven of his Alpine journeys were  ~ u b l i s h e d  
as Voyages duns les Alpes (4  quar to  ~ 0 1 s .  1779-96 a n d  8 oc t avo  
vols. 1780-06). T h e  non-scientific ~ o r t i o n s  of t h e  work  were first  

Frankfurters, wieners, and vienna-style sausages in the United States 
rre almost identical in formula, consisting of about 60% cured beef 
tnd 40% cured pork, spiced with white pepper, sugar, cloves, cori- 
tnder, and nutmeg. This formula is stuffed into sheep casings or hog 
:asings and forfied into 4- to  54-inch links; subjected to hardwood 
,make and then cooked in steam or water. Frankfurters and vienna 
,ausaees also are made in various E u r o ~ e a n  countries with varvinn 

published ii 1834, and have often deen republished, under the  t i t le 
pittoresqzle des  O'Lvrages de M .  de Sa24ssure. 

See Lives by J. Senebier (Geneva, 1801), b y  Cuvier  i n  t h e  Biog- 
raphie universelle, and by Candolle in Dtcade philosophique, No. xv. 
(trans. in the Phzlosophical Magazine, iv. p. 96) ; articles by  E .  Naville 
in the Bibliothdaue universelle (March, April, May 1887,), a n d  c h a ~ s .  



SAUTERNES-SAVANNAH 
SAUTERNES are white wines made in the vineyards of 

Sauternes and of the adjoining parishes of Bommes, Barsac 
Preignac and Fargues in France. I n  all these parishes, which form 
t h e  Sauternes district, the soil and subsoil are entirely different 
f rom the soil and subsoil of the Graves district, which it  adjoins. 
Entirely different species of grapes are grown in the Sauternes dis- 
trict,  species particularly well suited to the soil which produces a 
naturally sweet wine of unsurpassed excellence. The sweetness of 
Sauternes is the sweetness of the grape which is retained without 
the  fermentation having been checked by  added brandy, as is the 
case with sweet "fortified" wines. 

T h e  finest estate of the Sauternes district, the one which pro- 
duces b y  far the finest Sauternes wine and usually also a far  greater 
quant i ty  than any other, is Chlteau Yquem. The wines of Yquem 
possess both freshness and richness, a combination which is as 
admirable in a wine as it  is rare; they have body, bouquet, breed, 
and,  when of a good vintage, they will not only last but improve 
f o r  a considerable time. The other Sauternes vineyards which 
produce the finest wines are those of the following chlteaux: La 
T o u r  Blanche, Peyraguey, Vigneau, Rabaut, in the parish of Bom- 
m e s ;  Suduiraut and Rieussec in the parish of Preignac; Coutet 
and  Climens in the parish of Barsac; Guiraud and Filhot, in the 
parish of Sauternes. 

Although part of the Sauternes district, the parish of Barsac 
produces wines which are quite distinctive, possessing a character- 
istic bouquet, and not being quite so sweet as the majority of 
Sauternes wines, but distinctly richer than Graves. (See WINE.) 

BIBLIOGRAPHY.-A~~~~ L. Simon: Wine and Spirits (1919) ; The 
Blood of the Grape (1920) ; Wine and the Wzne Trade (1921) ; The 
Supply ,  the Care, and the Sale o f  Wine (1923). Ed. Feret: Bordeaux 
et ses vins classts par ordre de mdrite (Bordeaux, 1908). F.  Malvezin: 
Bordeaux: histoire de la vigne et du  vin en Aquitaine depuis les 
origines jusqu'ci nos jours (1919). "Wine Trade Record"; Clarets and 
Sauternes (1920). H. Warner Allen: The Wines of France (1924). 

(A. L. S.) 
SAVAGE, RICHARD (d. 1743), English poet, was born 

about  1697, probably of humble parentage. A romantic account 
of his origin and early life, for which he a t  any rate supplied the 
material, appeared in Curll's Poetical Register in 1719. On this 
and other information provided by  Savage, Samuel Johnson 
founded his Li fe  o f  Savage, one of the most elaborate of the Lives. 
I t  was printed anonymously in 1744, and has made the poet the 
object of an interest which would be hardly justified by his writ- 
ings. I n  1698 Charles Gerrard, 2nd earl of Macclesfield, obtained 
a divorce from his wife, Anna, daughter of Sir Richard Mason, 
who shortly afterwards married Colonel Henry Brett. Lady 
Macclesfield had two children by Richard Savage, 4th earl Rivers, 
the  second of whom was born a t  Fox Court, Holborn, on the 
16th of January 1697, and christened two days later a t  St. 
Andrews, Holborn, as Richard Smith. Six months later the child 
was placed with Anne Portlock in Covent Garden; nothing more 
is positively known of him. 

I n  1718 Richard Savage claimed to be this child. His state- 
ments  were suspicious, and Mrs. Brett always maintained that he 
was a n  impostor. The matter was thoroughly investigated for 
the first time by W. Moy Thomas, who published the results 
of his researches in  Notes  and Queries (second series, vol. 
vi., 1858). Savage, impostor or not, blackmailed Mrs. Brett 
and  her family with some success, for after the publication of 
T h e  Bastard (1728) her nephew, John Brownlow, Viscount 
Tyrconnel, purchased his silence by taking him into his house and 
allowing him a pension of f 2 0 0  a year. Savage wrote two success- 
f u l  plays: Love i~z a Veil (1718), adapted from the Spanish, and 
Sir Thomas  Overbury (1724) His Miscellaneous Poems were 
published by subscription in 1726. In  I 727 he was arrested for 
the murder of James Sinclair in a drunken quarrel, and only 
escaped the death penalty by the intercession of Frances, countess 
of Hertford (d. 1754). 

Savage was a t  his best as a satirist, and in Tlce Author to be Let 
he published a quantity of scandal about his fellow-scribblers. 
Proud as he was, he was servile enough to supply Pope with 
pet ty gossip about the authors attacked in the Dz~nciad. His 
most considerable poem, The  Wanderer (1729), shows the in- 

fluence of Thomson's Seasons, part of which had already appeared. 
Savage tried without success to obtain patronage from \%'alpole, 
and hoped in vain to  be made poet-laureate. I n  1732 Queen 
Caroline settled on him a pension of £50 a year. Meanwhile he 
had quarrelled with Lord Tyrconnel, and a t  the queen's death 
was reduced to absolute poverty. Pope had been the most faith- 
ful of his friends, and had made him a small regular allowance. 
With others he now raised money to send him out of reach of 
his creditors. Savage went to  Swansea, but he resented bitterly 
the conditions imposed by his patrons, and removed to Bristol, 
where he was imprisoned for debt. All his friends had ceased 
to help him except Pope, and in 1743 he, too, wrote to  break off 
the connection. Savage died in prison Aug. I ,  1743. 

See johnson's Life of Savage, and Notes and Queries as already 
quoted. He is the subject of a novel, Richard Savage (18421, by 
Charles Whitehead, illustrated by John Leech. Richard Savage, a 
play in four acts by J. M. Barrie and H. B. Marriott-Watson, was 
presented at an afternoon performance at  the Criterion theatre, 
London, in 1891. The dramatists took considerable liberties with the 
facts of Savage's career. See also S. V .  Makower, Richard Savage, a 
Mystery i n  Biography (1909). 

SAVAGE ISLAND (NIUE) : see PACIFIC ISLANDS. 
SAVANNA or SAVANNAH, originally a meadow land or 

large, grassy, treeless tract, but now also including level areas with 
tall grasses and isolated clumps of trees, as  in Nigeria, where the 
more appropriate name would be park savanna. I t  has also been 
commonly applied to  the grassy plains south of the centre of North 
America, and is here the equivalent of prairie (q.v.). 

SAVANNAH, a city of south-eastern Georgia, U.S.A., on 
the Savannah river, 18 m. from the Atlantic ocean; a port of 
entry and the county seat of Chatham county. I t  is on Federal 
highways I 7 and So; has a municipal airport; and is served by 
the Atlantic Coast Line, the Central of Georgia, the Savannah 
and Atlanta, the Seaboard Air Line and the Southern railways, and 
by steamship lines operating to both American coasts and to 
foreign ports. Pop. 95,996 in 1940 (45% Negroes, and 2% for- 
eign-born) . 

The city occupies 7:4 sq.mi. on a plateau 16 ft .  above the river. 
I t  has extended the original ground plan (designed by Robert 
Castell and carried out by Oglethorpe) of broad, straight 
streets, interspersed a t  regular intervals with grassy squares and 
parks, which cover 898 ac. Many dwellings of colonial archi- 
tecture and buildings of historic interest still remain; there are 
numerous statues and monuments to  local and national heroes; and 
charm is added by thousands of shade trees and many sub-tropical 
plants. A granite seat marks the spot where Oglethorpe first 
pitched his tent. Gen. Nathanael Greene is buried under a monu- 
ment erected to his memory in 1829. Christ church, now occupy- 
ing its third building (erected 1838), was organized by  George 
Whitefield in 1740, and its third rector was John Wesley, who 
established here the first Protestant Sunday-school in America. 
The First African Baptist church dates its history from 1788. Ten 
miles south of Savannah is Bethesda, the oldest orphan asylum in 
the United States, founded by  Whitefield in 1740. "The Hermit- 
age," 5 m. N., is a 500 ac. plantation on the river, settled in 1783, 
with many of the slave huts and other ante-bellum buildings 
still standing. "Wormsloe," a t  the south cnd of Isle of Hope, 
is occupied by lineal descendants of Capt. Noble Jones, to  whom 
it was originally granted by George 11. At "Mulberry Grove," 
the estate given by Congress t o  Gen. Greene, Eli Whitney invented 
the cotton gin while he was a guest there i n  1793. Bonaventure 
cemetery, with its winding avenues of live-oaks draped with Span- 
ish moss, is one of the country's most beautiful burial-grounds. 
Savannah has the oldest theatre in the United States still in 
active use (established 1818), the oldest golf club (181 I ) ,  and 
the oldest brick house in  the State. The city itself is a favourite 
winter resort for many Northerners, and there are many bathing 
beaches, fishing grounds and other pleasure resorts near by, 
including Tybee island (5 sq.m.) a t  the mouth of the Savannah 
river, Montgomery, Thunderbolt and Isle of Hope (where there 
is a diamond-back terrapin farm). The United States Department 
of Agriculture has an experimental bamboo farm 12 m. from the 
city. 



Savannah is one of the leading south Atlantic ports. A fourth 
of its water-borne commerce in 1937 represented foreign trade, 
largely exports of raw cotton and naval stores. In 1937 the out- 
put of 78 manufacturing establishments situated within the city 
was valued a t  $22,855,681. 

I ts  cotton warehouses can store ~,ooo,ooo bales, and the two 
fuel-oil storage plants have a capacity of 16,000,000 gallons. 
Chief among the manufactures are fertilizers, rosin and turpen- 
tine, cotton-seed products and sugar. Bank debits exceed $1,000,- 

ooo,ooo annually. 
The first European settlement in Georgia was made a t  Savan- 

nah in Feb. 1733, by James Edward Oglethorpe. Charles and 
John Wesley arrived in 1735, and George Whitefield was here in 
1738 and 1740-42. 

Until its capture by the British in the year 1778, Savannah 
was the seat of government of Georgia. The first legislature met 
here on Jan. I ,  1755; the first Provincial Congress on Jan. 18, 
1775 and a second on July 4, soon after which the royal Govern- 
ment collapsed and the city was administered by a Council of 
Safety. Loyalist sentiment was strong, and many families were 
divided among themselves. From Oct 1776 to Feb. 1777, the 
convention which framed the first State Constitution of Georgia 
was in session in Savannah, and the first State legislature as- 
sembled here in May 1778, but on Dec. 9, the British captured 
the city, and the seat of government was then transferred to 
Augusta. I n  May 1782 the British evacuated, after a short 
siege by Gen. Anthony Wayne, and Savannah was again the 
capital for a few months. I t  was chartered as a city in 1789, 
and soon became a commercial rival of Charleston. In  1819 the 
first steamship to cross the Atlantic (the "Savannah," built by  
Savannah capital in the North) sailed from Savannah to Liver- 
pool in 25 days. The convention which adopted Georgia's Ordi- 
nance of Secession met here in 1861. The port was blockaded 
by the Federal Government early in the war, and on Dec. 12, 
1862, Ft. Pulaski, commanding the channel a t  the mouth of the 
river, was forced to capitulate. Savannah was the objective of 
Sherman's "march to the sea," and surrendered to him on Dec. 
21, 1864. 

SAVANTWADI, a native state of Bombay, India. Area, 
926 sq.m. Pop. (1931) 230,589. The surface is broken and 
rugged, interspersed with densely-wooded hills; in the valleys are 
gardens and groves of cocoa-nut and betel-nut palms. Savantwadi 
has no considerable rivers; the chief streams are the Karli on 
the north and the Terakhol on the south. The climate is humid 
and relaxing, with a n  average annual rainfall of I jo in. The 
chief, whose title is sar desai, is a Mahratta of the Bhonsla family, 
who traces back his descent to  the 16th century. The town 
of SAVANTWADI is picturesquely situated on the bank of a large 
lake, 17 m. E. of the seaport of Vengurla. Pop. (1931) 8,958. 

Before the establishment of Portuguese power Savsntwadi was 
the highway of a great traffic between the coast and the interior; 
but during the 16th and 17th centuries trade suffered much from 
the rivalry of the Portuguese, and in the disturbances of the 
18th century i t  almost entirely disappeared. In  consequence of 
piracy, the whole coast-line (including the port of Vengurla) was 
ceded to the British in 1812. 

SAVARY, ANNE JEAN MARIE RENE, DUKE OF 
ROVIGO ( I  774-1 833), French general and diplomatist, was born 
a t  Marcq in the Ardennes on April 26, 1774 He was educated at  
the college of St. Louis at  Metz and entered the royal army in 
1790 H e  served under Custine on the eastern frontier in 1792, 
then under Pichegru and Moreau, and in I 798 under Desaix in 
Egypt, and in Italy. After Marengo Bonaparte gave him com- 
mand of the gendarmes charged with the duty of guarding the 
First Consul. I n  the discovery of the various ramifications of the 
Cadoudal-Pichegru conspiracy Savary showed great skill and 
activity. He was in command of the troops at  Vincennes when 
the duc d'Enghien (9.v.) was executed. In  Feb. 1805 he became 
general of division. Shortly before the battle of Austerlitz (Dec. 
2, 1805) he was sent by Napoleon with a message t o  the emperor 
Alexander I .  with a request for an armistice, a device which pre- 
cipitated the attack which brought disaster to the Russians. 

After the battle Savary again took a message to Alexander, which 
induced him to treat for an armistice. I n  the campaign of 1806 
Savary showed signal daring in the pursuit of the Prussians after 
the battle of Jena. Early in  the next year he received command 
of a corps, and gained a success at  Ostrolenka (Feb. 16, 1807). 

After the treaty of Tilsit (July 7, 1807) Savary proceeded to 
St. Petersburg as the French ambassador, but was soon replaced 
by General Caulaincourt (q.v.), another accessory to  the execu- 
tion of the duc d'Enghien. But Napoleon needed him in Madrid. 
With the title of duke of Rovigo, Savary set out for Spain. With 
Murat Savary made skilful use of the schisms in the Spanish royal 
family (March-April 1808), and persuaded Charles IV., who 
had recently abdicated under duresse, and his son Ferdinand VII., 
the de facto king of Spain, to refer their claims to Napoleon. 
Savary induced Ferdinand to cross the Pyrenees and proceed to 
Bayonne-a step which cost him his crown and his liberty until 
1814. I n  September 1808 Savary accompanied the emperor to  
the famous interview at  Erfurt with the emperor Alexander. On 
the disgrace of FouchC (9.v.) in the spring of 1810, Savary re- 
ceived his appointment, the ministry of police. This office now 
became a veritable inq~uisitinn. Savary was among the last to 
desert the emperor a t  the time of his abdication (April 11, 1814) 
and among the first to welcome his return in 1815, when he became 
inspector-general of gendarmerie and a peer of France. After 
Waterloo he accompanied the emperor to  Rochefort and sailed 
with him to Plymouth on H.M.S. "Bellerophon." H e  was not 
allowed to accompany him t o  St. Helena, but underwent several 
months' "internment" a t  Malta. Finally he was allowed to return 
t o  France and regained civic rights; later he settled a t  Rome. 
The July revolution (1830) brought him into favour and in 1831 
he received the command of the French army in Algeria. 111- 
health compelled him to return to  France, and he died a t  Paris 
in June 1833. 

See Me'moires d u  duc de Rovigo ( 4  vols., London, 1828; English 
edition also in 4 vols., London, 1828) ; a new French edition anno- 
tated by D. Lacroix ( j  vols., Paris, 1900) ; Eztrait des mtmoires dc 
M .  le duc de Rovigo coizcernant le catastrophe de M .  le duc d'Enghien 
(London, 1823) ; Le Duc de Rovigo jugt par lui-m2me et par ses con- 
temporaim, b y  I,. F .  E. . . . (Paris, 1823) ; and A. F. N. Macquart, 
Re'futation de l'hcrit de M .  le duc de Rovigo (1823). 

SAVE or SAVA, a river of Yugoslavia and an affluent 
of the Danube. I t  runs almost parallel with the Drave, both 
having about the same length. The Save rises in  the Triglav 
group in Carniola from two sources, the Wurzener Save and the 
Wocheiner Save, which join at  Radmannsdorf. i t  then flows 
through Carniola and Croatia-Slavonia and joins the Danube at  
Belgrade. The Save has a length of 442 m., the area of its basin 
being 34,000 square miles. I t  is navigable for river steamers 
from Sisak to its mouth, a distance of 360 miles. (See DANUBE.) 

SAVERNE, a town of France, capital of an arrondissement 
in the department of Bas-Rhin, on the Rhine-Marne canal and 
the Zorn, a t  the foot of a pass over the Vosges, and 27 mi. N.W. 
of Strasbourg by rail. Pop. (1936) 9,006. Saverne (Tres Taber- 
nee) was an important place in the time of the Romans and, after 
being destroyed by the Alamanni, was rebuilt by the emperor 
Julian. I t  is interesting that, being an important point in the line 
of communications, it  early became an ecclesiastical lordship, a t  
first of the bishops of Metz but from the 13th century to  1793 
of the bishops of Strasbourg. I t  suffered much during the Thirty 
Years' War, but the episcopal castle, then destroyed, was rebuilt 
later. There is a 15th-century church of a former Franciscan 
convent. The parish church has a 12th-century tower and 14th- 
century Gothic choir. Saverne is the seat of a subprefect and of 
a cantonal tribunal. I n  November 1913 the town was the scene 
of a fracas which caused great bitterness in France and assumed 
the proportions of an international incident. A German lieutenant 
named Forstner grossly insulted Alsatian recruits, and a street 
riot followed. Twenty-nine persons were arrested. On Dec. 2 

Forstner caused the arrest of a boy a t  Zettweiler and struck him 
with his sabre. The affair led to a vote of censure on Bethmann- 
Hollweg in the Reichstag, but the military party secured the 
acquittal of Forstner. There are quarries in the vicinity and metal 
and engineering works. 



SAVIGNY-SAVINGS BANKS 
SAVIGNY, FRIEDRICH KARL VON ( I  779-1861), 

German jurist, was born a t  Frankfort-on-Main on Feb. 21, 1779. 
Left an orphan a t  the age of 13, he was brought up by his guar- 
dian until, in 1795, he entered the university of Marburg. After 
the fashion of German students, Savigny visited several universi- 
ties, notably Jena, Leipzig and Halle; and returning to Marburg, 
took his doctor's degree in 1800. I n  1803 he published his 
famous treatise, Das Recht des Besitzes (the rights of possession). 
I n  1804 Savigny married Kunigunde Brentano, the sister of 
Bettina von Arnim and Clemens Brentano the poet, and the 
same year started on an extensive tour through France and south 
Germany in search of fresh sources of Roman law. 

I n  1810 he was called, chiefly at  the instance of Wilhelm von 
Humboldt, to  fill the chair of Roman law a t  the new university 
of Berlin. Here one of his services was to create, in connection 
with the faculty of law, a "Sprach-Collegium," an extraordinary 
tribunal competent to deliver opinions on cases remitted to it by 
the ordinary courts; and he took an active part in its labours. 
This was the busiest time of his life. H e  was engaged in lectur- 
ing, in the government of the university, and as tutor to the 
crown prince in Roman, criminal and Prussian law. I n  1814 
appeared his pamphlet Vom Beruf unserer Zeit fur Gesetzgebung 
und Rechtswissenschaft (new edition, 1892), a protest against the 
demand for codification. 

I n  1815 he founded, with Karl Friedrich Eichhorn, and Johann 
Friedrich Ludwig Goschen ( I  778-1837), the Zeitsckrift fur ge- 
schichtliche Rechtswissenschaft, as the organ of the new historical 
school. I n  1815 appeared the first volume of his Geschichte 
des romisclten Rechts i m  Mittelalter, the last of which was not 
published until 1831. This work was originally intended to be 
a literary history of Roman law from Irnerius to the present time. 
As eventually completed, i t  left the narrative at  the 16th century 
and the separation of Europe into national States. 

I n  1835 Savigny began his elaborate work on contemporary 
Roman law, System des heutigen romischen Rechts ( 8  vols., 
1840--1849). I n  March 1842, he was appointed "Grosskanzler" 
(High Chancellor), the title given by Frederick 11. in 1746 to 
the official a t  the head of the juridical system in Prussia, and 
he carried out several important law reforms in regard to  bills 
of exchange and divorce. In  1848 he resigned and returned to 
jurisprudence. In  1850 appeared his Vermischte Schriften, con- 
sisting of a collection of his minor works published between 1800 
and 1844. I n  I$ 53 he published his treatise on Contracts (Das 
Obligationenrecht), a supplement to his work on modern Roman 
law, in which he clearly demonstrates the necessity for the his- 
torical treatment of law. Savigny died at  Berlin on Oct. 25, 1861. 

Savigny beloq,~ to the so-called historical school of jurists, 
though he cannot claim to be regarded as its founder, an honour 
which belongs to Gustav Hugo. In  the history of jurisprudence 
Savigny's great works are the Recht des Besitzes and the Vom 
Beruf above referred to. The former marks an epoch in juris- 
prudence. Professor Jhering says: "With the Recht des Besitzes 
the juridical method of the Romans was regained, and modern 
jurisprudence born." Savigny sought to  prove that in Roman 
law possession had always reference to "usucaption" or to "inter- 
dicts"; that there is not a right to continuance in possession but 
only to  immunity from interference; possession being based on 
the consciousness of unlimited power. 

The  Beruf unserer Zeit, in addition to the more specific object 
the treatise had in view, which has been already treated, expresses 
the idea, unfamiliar in  1814, that law is part and parcel of national 
life, and combats the notion, too much assumed by French jurists, 
especially in the 18th century, and countenanced in practice by 
Bentham, that law might be arbitrarily imposed on a country 
irrespective of its state of civilization and past history. 

See Biographies by Stinzing (1862) ; Rudorff (1867) ; Bethmann- 
Hollweg (1867) ; and Landsberg (1890). See also ROMAN LAW. 

SAVILE, SIR GEORGE ( I  726-1 784), English politician, 
was the only son of Sir George Savile, Bart. (d. 1743), of Rufford, 
Nottinghamshire, and was born in London on July 18, 1726. He 
entered the House of Commons as member for Yorkshire in 1759. 
I n  general he advocated measures of relief to Roman Catholics 

and to Protestant dissenters, and he defended the action of the 
American colonists. H e  refused to take office and in 1783 he 
resigned his seat in parliament. H e  died unmarried in London on 
Jan. 10, 1784. Horace Walpole says Savile had "a large fortune 
and a larger mind"; Burke also had a very high opinion of him. 

SAVILE, SIR HENRY (15~~--1622) ,  warden of Merton 
College, Oxford, and provost of Eton, was the son of Henry 
Savile of Bradley, near Halifax, in Yorkshire He was educated 
at  Brasenose College, Oxford, where he matriculated in 1561. 
He became a fellow of Merton in 1565, proceeded B.A. in 1566, 
and M.A. in 1570. H e  established a reputation as a Greek scholar 
and mathematician by voluntary lectures on the Almagest, and 
in 1575 became junior proctor. In  1578 he travelled on the 
continent of Europe, where he collected manuscripts. On his 
return he was named Greek tutor to the queen, and in 1535 
was established as  warden of Merton. H e  proved a successful 
and autocratic head under whom the college flourished. A trans- 
lation of four Books of the Histories of Tacitus, with a learned 
Commelatary on Roman Warfare in 1591, enhanced his reputation. 
On May 26, 1596 he obtained the provostship of Eton, the 
reward of persistent begging. I n  February 1601 he was put 
under arrest on suspicion of having been concerned in the rebel- 
lion of the earl of Essex. H e  was soon released and his friendship 
with the faction of Essex brought him the favour of James I .  

I n  1604 Savile was knighted, and in that year he was named 
one of the body of scholars appointed to  prepare the authorized 
version of the Bible. He was entrusted with parts of the Gospels, 
the Acts of the Apostles and the Book of Revelation. His 
edition of Chrysostom ( 8  vols., fol. 1610-13) was printed by  the 
king's printer, William Norton, in a private press erected at  the 
expense of Sir Henry, who imported the type. At the same press 
he published an edition of the Cyropaedia in 1618. I n  1619 he 
founded and endowed the Savilian professorships of geometry and 
astronomy at  Oxford. H e  died at  Eton on Feb. 19, 1622. 

See W .  D. Macray, Annals of the Bodleian Library (1868) ; Sir 
N. C. Maxwell-Lyte, History of Eton College (3rd ed., 1899) ; and 
John Aubrey, Lives o f  Eminent Men (1898). 

SAVINGS BANKS. I n  any consideration of the dimensions 
of savings bank deposits, it is impossible to divorce the problem 
from the effects of the World-War and the post-war period. The 
general table given below takes this all-important point into 
account, for it is designed to include 1913, the year immediately 
preceding the war; 1920, the first year for which comparable fig- 
ures were available after the war; and 1925, the latest year for 
which general information was a t  the time of writing available. 

As shown in the articles MONEY and CURRENCY, the general 
effect of the war and its results was to  cause widespread currency 
depreciation. This had several, and t o  some extent contradictory, 
results in  the field of savings. T o  mention the first, which is 
partly of a theoretical character, if a uniform depreciation of the 
currency occurs, so that all prices, salaries and wages are doubled, 
each individual's margin of savings should equally be doubled. 
Thus if, before the war, a man earned £300 a year, spent £250 a 
year, and saved £50 a year, after the war, when prices were 
double, he should, in theory, have earned £600 a year, spent f s o o  
a year and saved £100 a year. Hence it would be natural t o  
find a post-war increase in the total volume of savings, and this, 
to some extent, the table shows. At the same time, post-war sav- 
ings are in depreciated money, for even gold has lost one-third 
of its pre-war purchasing power. T o  crystallise this argument, 
the increases in post-war over pre-war savings, as shown by 
savings bank deposits, do not necessarily prove that the peoples 
of the world are saving a larger proportion of their income, or 
that the cult of thrift is increasing. They rather suggest that, 
as money is worth less to-day than before the war, people have 
to save more units of money to-day t o  equal in purchasing power 
their savings of before the war. 

The next general point is the check imposed on savings by  a 
1 currency in the act of depreciation. This is of a twofold character. 

Currency depreciation is expressed i n  rising prices and wages, 
but every wage-earner and housewife knows that prices rise first, 
and wapes only a considerable time afterwards; so much so that,  
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as a rule, wages ncvcr overtake prices So long as they lag hehind> 
any margin in the household budget available for savings in- 
evitably disappears, and in many cases past savings have to be 
drawn upon. This is the check in its first manifestation. The 
second is that when a currency is depreciating rapidly, saving 
becomes the act of a fool. What is the use of saving io,ooo 
marks in a year, only to  find, a t  the end of it, that it takes a 
million marks to  buy a dollar's worth of goods? There is the 
classic story from Germany of the wastrel who spent his in- 
heritance upon champagne, and then sold the empty bottles for 
more marks than the champagne had originally cost him, and 
whether or not this is  true, it  is obvious that currency depreciation 
is a serious enemy of thrift. So long as a currency is falling in 
value, the exercise of thrift is not only an impossibility, but also 
an act of folly. Hence, while, in such countries, savings bank 
deposits, measured in worthless paper currency, may apparently 
be growing, so soon as  they are reduced to gold values, they 
shrink to nothing As shown later, German deposits in savings 

1 Co?nparatiw Tahlr: of Sa.diingr Bank Deposits in Varioils ~0ulztrir:e 
( ~ 1 1  figures in millions) - 
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u$;",","dom 
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saliings bank deposits remained unchanged. The disparity 
in England between the return from savings bank deposits and 
savings certificates has already been noted The same applies to 
interest allowed on deposits by the joint-stock banks. This is two 
points below bank-rate, and since the war has consequently been 

~oo,ooo,ooo,ooo,ooo,ooo,ooo marks. Reduced to gold marks, they 
.7,*..o ,... .. --- -:11:--- "iJy ruu lllllliUlls as against ig ,  700 iiiillioiis before the war. 

Only when the collapse ends in the stabilisation and revaluation 
of the currency, is i t  possible to  obtain a true picture, and 
wherever the collapse has been a severe one, some shrinkage in 
the nation's savings from pre-war figures is inevitable. Thus, for 
all practicable purposes, the French franc had been stabilised by 
the end of 1926. At that date, the total volume of savings was 
Frs. I 5,969,000,000, as against Frs. 5,829,000,000 in 1913. Super- 
ficially that suggests a great increase in the traditional thrift of 
the French nation, but during the intervening period, the franc 
had fallen to  a fifth of its original gold value. T o  allow for this, 
the 1926 figure should be  divided by five, reducing it  to Frs. 
3,194,000,ooo. Finally, gold itself had lost one-third of its pre- 
war purchasing power, so that even this last figure should be re- 
duced by one-third to  Frs. 2,129,000,000. A comparison of this 
last figure of two milliards with the 1913 figure of nearly six 
milliards shows the real inroad on French savings bank deposits 
made by the war and the post-war inflation. 

Democrat ic  Banking.-Two other important war tendencies 
affecting savings banks must also be mentioned. Neither of these 
is connected with currency depreciation, but both show the way in 
which new and formidable competitors to the savings banks have 
come into existence. The first is the gradual democratisation of 
the ordinary banking system. Fifty years ago, only the rich had 
banking accounts, but to-day the use of the banks has spread not 
only to  the middle-classes but also to  some extent to the artisan 
classes. Many banks have opened special savings banks depart- 
ments, and instances of this will be found in the main table; but, 
in addition, in a large number of cases, people keep their savings 
on deposit a t  a bank and not in  a special savings bank or savings 
bank account. 

Next come the huge loans raised to finance the war. The 
belligerent governments had to draw upon the last penny of the 
nations' capital, and no sum was too small to escape their notice. 
I n  fact, most countries issued special forms of loans, designed to 
appeal to the small investor, who formed the main support of the 
savings banks. The outstanding example was the British war 
sdvings certificate. Sold a t  15/6d., i t  rose to f x in five years, and 
to 26/- in ten years, and as no one could hold more than 500, 
it was limited to the small man. The net equivalent rate of 
interest on these was over 5%) whereas the British post office 
savings bank and the Trustee savings banks (v. injra) only paid 
24%. The greater appeal of the savings certificate is shown clearly 
by the fact that,  a t  the end of 1925, z4/- was invested in cer- 
tificates to  every pound deposited a t  the savings banks. 
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as high as 5 % ,  and has rarely been below 2%. During most of 
1927, i t  was 24%. As deposits are accepted in sums as low as £I 
and are withdrawable a t  seven days' notice, the extent of the 
ordinary bank's competition with the savings bank will be 
apparent. 

This completes the general survey of the post-war position, 
and will enable the table to be appreciated. The figures are taken 
from the League of Nations publication, "International Statistical 
Year-Book, 1926,)' published in England by Constable and Com- 
pany, and so may be regarded as being derived from official 
sources. The writer wishes to place on record the great obligation 
which he and many others are under to  the League Statistical De- 
partment for the wealth of information which they made available. 

G r e a t  Britain.-Apart from deposits in the joint-stock and 
other banks and in building and co-operative societies, and invest- 
ments in securities and property of all sorts and descriptions, 
British savings are held in three main forms, namely, deposits a t  
the Trustee Savings Banks, the Post Office Savings Bank, and 
holdings of Savings Certificates. Trustee Savings Banks date from 
the beginning of the nineteenth century, or even earlier (see 
BANKS, HISTORY OF), while the Post Office Savings Bank dates 
from the middle of the nineteenth century. Savings Certificates, 
as explained above, were instituted during the war. 

The  following table shows changes in these three forms of sav- 
ings, and in the proportion in which the total of savings is divided 
between them. Amounts are in millions of pounds. 

Savings Post ofice I Trustee banks ccrtihcates 1 To:al 1 I Year I I I 

savings certificates, they did not count as part of his maximum 
holding of five hundred. 

The following table shows the balance-sheet of the Post Office 
Savings Bank, as of December 31, 1926. The figures are taken 
from the official "white paper," which leaves the reader to detect 
for himself the existence of the surplus of .£33,479,180. 

End of 
1913 
1920 
1921 
1922 
I923 
1924 
1925 
1926 

Post Ofice Savings Bank: Balance Sheet, Dec. 31, 1926 

LIABILITIES to Depositors . . . . . . £283,797,505 
ASSETS: 

(a) British Government Stock: 
( I )  Pre-war stocks . . . 34,546,045 
( 2 )  Long-dated war & post- 

war stocks 19,651,672 
(3) Short-term stocks (T'reas- 

ury Bonds, etc.) . . 26,862,919 
(4) Treasury Bills . . . 10,000 

( 5 )  Annuities . . . . 86,681,944 177,752,580 
(b) Empire Stocks, guaranteed by British Gov- 

ernment . . . 717987,053 
(c) Foreign Stocks, guaranteed by ' ~r i t i sh  'Gov- 

ernment . a,136,4oo 
(d) Local Loans stock, and advances 'to Local 

I n  analysing this table, it should be noted that the Post Office 
pays 23% upon deposits, the Trustee Banks 24% upon deposits 
in the ordinary section, and a rather high rate (in 1927, this 
rate was raised from a maximum of 3@5 t o  one of 4%)  on 
those in the special investment departments of the banks, while, 
from their institution during the war until March 1922, savings 
certificates were sold a t  15/6d. per one pound certificate, repay- 
able a t  £ I  five years, and at  26/- ten years after the date of 
purchase. The yield on the last, if held the full time, was about 
53%, and this explains the growth in popularity of the savings 
certificate, as shown by the changes in the percentage columns. I n  
March 1922, the purchase price was raised to  16/-, and in the 
autumn of 1923 the 10-year redemption price was reduced to 24/- 
corresponding to a yield of 4+%. This rate was more consonant 
with those allowed by  both classes of savings bank, and this 
explains why, since 1923, the three classes of savings increased 
proportionately, the percentages remaining unchanged. 

I n  addition to  holding deposits, both the Post Office and Trustee 
Savings Banks purchase and sell gilt-edged stocks and shares on 
behalf of their depositors and collect the interest thereon. The 
Post Office has also acted with the Bank of England as joint- 
issuers of big Government loans, such as 5% War Loan and 
Funding Loan, to the investing public, and subsequently as 
registrar of such loans. Stock issued by the Post Office cannot 
be sold on the market, but must be sold through the Post Office 
a t  the market price of the day. The Post Office is also responsible 
for the administration of Savings Certificates, and will issue an- 
nuities to and effect life insurance for the public. 

Deposits in the Post Office and Trustee Savings Banks and 
holdings of Savings Certificates are limited to  £ 500 (par value in 
the case of certificates) for each individual. An exception is that 
when an ex-service man took his war gratuity in the form of 

187.2 
266.5 
264.2 
268.1 
273.1 
280.4 
285.5 
283.7 

Loans Fund 43,500,686 
(e) Advances in relief of trade and unemployment 

(to Unemployment Fund and under Trade 
Facilities Act) 179939,453 

( f )  Accrued interest and cash balances , . 3,960,513 

TOTAL ASSETS . .f317,276,685 

Surplus of Assets over Liabilities . . . f 33,479,180 

The final comment on Great Britain must relate to the steady 
post-war growth in savings, despite bad trade and wide-spread 
unemployment. Even the coal stoppage of 1926, and its aggrava- 
tion of an already serious economic and social situation did not 
cause more than a drop of five millions in total savings, while the 
Trustee Savings Banks actually improved their position. 

(N. E. C.) 
UNITED STATES 

The name savings banks is differently applied in various parts 
of the United States but the typical savings bank is a mutual cor- 
poration intended to serve as a benevolent institution. I n  cer- 
tain States savings banks are conducted as profit-making enter- 
prises by stock corporations. I n  addition to  the specialized sav- 
ings banks there are many commercial banks maintaining thrift 
departments which in their funstions are similar to savings banks. 

The confusion of name between what are strictly savings banks 
conducted for profit and general banks bearing the title of savings 
banks makes it  difficult to determine from available statistics 
the exact amount on deposit in stock savings banks, but the 
figures as of June 30, 1928, for 791 stock savings banks were ap- 
proximately $1,561,218,000. 

Ear l i e r  History.-The savings banks in America were adapted 
from similar enterprises in Great Britain. Groups of persons, usu- 
ally men of substance and public spirit, secured charters for the 
purpose of establishing banks for the savings of the poor, the earli- 
est being the Provident Institution for Savings in the Town of 
Boston, chartered oe Dec. 13, 1816. There were in 1928 616 insti- 
tutions whose avowed purpose was to encourage savings, and with- 
out profit to their sponsors. I t  can no longer be said this appeal is 

I exclusively to the very modestly circumstanced since in New York 
State as  much as  $7,500 may be  dewsited by  a single individual 
and the average amount on deposit per account in that State on 
June 30, 1928, was $870.96, and in the United States $739.24. 

1 Institutions originally established t o  serve a particular class 
early found it  advisable to  receive deposits from all comers but 
it  is a matter of comparatively recent development that the sav- 
ings banks seek to serve their depositors with the same business- 
like deference which well-managed commercial undertakings have 
found it  profitable to  employ in dealing with customers. Con- 
versely, commercial banks conducting thrift and savings depart- 
ments do so as a rule in  a spirit of effective service and with no 
intention to exploit their depositors. 

The M u t u a l  Savings Bank.-The operation of a mutual 
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savings bank is strictly limited by law to the receipt, investment 
and return of deposits with interest, in addition to minor auxiliary 
functions performed as services to  depositors. The law also 
strictly limits the type of investment which may be made by such 
institutions with a view to the greatest possible security of de- 
positors' funds. 

The importance of the mutual savings bank in the national 
economy of the United States is indicated by the fact that ac- 
cording to reports made by the Comptroller of the Currency, on 
June 30, 1927, the total deposits in such banks were $8,077,- 
ogg,ooo, and the total depositors 11,337,398. These banks are 
situated principally in the New England States, middle Atlantic 
States, New York, Pennsylvania, Delaware, Ohio and Washington, 
D.C. On Dec. 31,1934 there were $g,go8,ooo,ooo in time deposits. 

The legal structure and general administrative features of mu- 
tual savings banks in the State of Kew York may be taken as 
indicating the mutual type of institution of which savings banks 
of that State are fairly representative. 

Organization.-Specific requirements are laid down by 
statute governing the incorporation of savings banks. Not only 
must these requirements be met but approval must be obtained 
from the official having general supervision over the banking in- 
stitutions in the State. A person is ineligible for election to a 
board of trustees of a savings bank in New York if by his election 
a majority of the board shall be members of the boards of com- 
mercial banks, trust companies or national banking associations 
operating a special interest department, or of a mortgage or title 
company organized under the banking law or insurance law. From 
time to time, and now usually every three months, the trustees of 
the bank declare and credit to  the depositors dividends at  the rate 
which under the law may not exceed a maximum percentage of 
5%. 

Savings banks are conceived of as neighbourhood institutions, 
and in New York State they may have only one branch and only 
in cities of the first class. I n  Massachusetts a savings bank may 
establish one or more branches in the town where the main office 
is situated and in towns not more than I j m. distant therefrom 
where there is no savings bank, but only with the written per- 
mission of the commissioner of banks. 

All of the earnings and surplus of a savings bank belong exclu- 
sively to depositors. I n  Kew York, when the undivided profits 
and guaranty fund as determined under the law amount to more 
than 25% of the money due depositors, the trustees must at least 
once in three years divide the accumulation in excess of 25% 
as an extra dividend to depositors. I n  Massachusetts such division 
must be made where the guaranty fund and undivided profits 
amount to 104% of the deposits, after an ordinary dividend is 
declared. 

T h e  i n v e s t m e n t s  of all savings banks are governed by the l'aw 
of the States i n  which they are situated. In  New York State, 
savings banks may invest in  the stocks and bonds of the United 
States, of any State of the Union, the District of Columbia, and 
of the cities of such States which meet certain tests as to size 
and powers and record of responsibility in the payment of its 
debts. They may invest in the mortgage bonds of railroad corpo- 
rations meeting certain fiscal qualifications and which have regu- 
larly and punctually paid the maturities of principal and interest 
on their indebtedness for a fixed period preceding the date of the 
investment, and also in certain other bonds specifically named in 
the statute. In  1928 they were authorized to invest in the securities 
of public utility corporations and in railway equipment trust cer- 
tificates under specific restrictions. They may invest in bankers' 
acceptances eligible for purchase by the Federal Reserve Bank, in 
promissory notes secured by collateral eligible for savings bank 
investments and in loans secured by the pass-books of depositors. 

On Jan. I, 1929, 63% of the combined assets of the mutual 
savings banks of the State of New York were invested in bond 
and mortgage on real estate. 

Stlpervision.-Semi-annually a New York savings bank is 
required to make a written report to the superintendent of banks 
on a form prescribed by the superintendent, covering full de- 
tails of the transactions of the bank. There is a drastic penalty 

imposed for the iaiiure or' the bank to make such reports. Sup- 
plementing these reports the superintendent from time to time 
makes unannounced examinations of the records and transactions 
of the bank. 

Similar although not identical provisions are contained in the 
laws of other States. Thus once a year in  Massachusetts a 
thorough examination and audit of the bank must be made by  
a certified public accountant, not connected with the bank, 
selected by the auditing committee of the trustees and approved 
by the bank commissioner. I n  the event that the committee 
fails to have such an examination made, the commissioner must 
have one made and the bank must pay for it. 

These rigid restrictions, on the operation of mutual savings 
banks with a view to maintaining their integrity, arose out of early 
disastrous experiences with irresponsibly managed banks. The  
steady improvement in the standards of business morality, the 
effect of supervision by  State officials, advances in methods of 
accounting and internal administration, and also the growth of 
competition between banks for  the business of the public have 
all contributed to the present general high level of efficiency and 
responsibility of the management of banks, only emphasized by 
occasional individual lapses. 

A considerable number of banks organized under State charters 
have established thrift departments. Commercial banks have 
accumulated in the State of New York alone upwards of 
$2,817,882,000 of thrift deposits (1928). These funds are not 
subject to  segregation for special investment and may be com- 
mingled with the general funds of the bank and used in any man- 
ner in which such general funds may be used. The growth of 
deposits of this character is a reflection of the increased public 
confidence with which banks generally are held by  the working 
class. 

E x t e n d e d  Facilities.--Savings banks maintain and are in- 
creasingly establishing service departments to give counsel on in- 
vestments, to  help in the preparation of family and individual 
budgets, to advise regarding the use of funds, and to explain the 
functions of the savings bank not only to depositors but to such 
part of the public as comes within the walls of a bank seeking in- 
formation. The progressive savings banks responding to the mod- 
ern spirit of business are reaching out to  encourage the public t o  
make a maximum use of the institutions which have achieved 
prestige and stability, and therefore have it within their power to 
serve a large number of individuals satisfactorily. Some of these 
banks now have individually several hundred thousand depositors. 
Through educational publicity special forms of accounts intended 
to stimulate regular savings, promotion of savings for specific ob- 
jects such as the purchase of a home, making of investments or the 
accumulation of funds for life insurance, have been developed, 
showing marked ingenuity in  enlarging the use of the savings bank. 

Stock Savings Banks.-Stock Savings Banks are organized 
for the purpose of making profit for their owners and are con- 
ducted by boards of directors selected by the stockholders These 
banks generally exist in States where mutual savings banks have 
not been established. I n  certain cases they perform a savings 
bank business exclusively. I n  other cases the savings department 
is conducted as a part of the general operation of a commercial 
bank. These banks are organi~ed and carried on in certain States 
under the general banking laws, in others under special laws 
regulating the operation of a savings bank. 

School Savings.-The school savings bank is an iillported 
idea brought to  the United States by John H. Thiry, a savings 
bank official of Long Island city, and was modelled after those 
of France, Belgium and Germany. As a trustee of the public 
schools of Long Island city, Thiry found no difficulty in gaining 
the consent of his fellow trustees t o  try the experiment in those 
schools. From that experiment which proved successful the 
school savings bank idea spread until i t  received the general en- 
dorsement of educators as well as bankers. I t  has been legalized 
in numerous States and in the principal individual States school 
savings have assumed impressive proportions. There are several 
plans of operating a school savings bank but they are alike in 
that they are subsidiary to a savings or other bank in which 
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money collected from the children is ultimately deposited. The result was that this month witnessed a sudden rush on the part of 
essential idea is that each child should be dealt with as a n  indi- the public to withdraw their savings, and in this month the Caisse 
vidual depositor, with the customary evidence of his or her status Nationale lost 133.7 million francs, and the Caisses Ordinaires lost 
as such, as, for example, the possession of a pass book in which 53 millions. The run on the latter institutions continued into 
his or her transactions with the bank are recorded. Children August, possibly because of the time that elapses between a de- 
taught to save in  school savings banks become users of savings positor giving notice of withdrawal and the actual withdrawal, 
banks after school years. In  June 1928 there were in  the United and in the first ten days of that month as many as 88 millions 
States 13,835 schools with savings plans; 3,980,237 children were were withdrawn. By September, the financial situation was in 
reported participating in them with deposits of $26,005,138.04 and hand, and confidence was restored. The result was a steady 
net savings of $9,476.391.32. increase in deposits. 

Pos ta l  Savings System.-Under a board of trustees consist- The depreciation of the franc has rendered necessary large in- 
ing of the postmaster general, the secretary of the Treasury and creases in the maximum sum permitted to be held by any single 
the attorney general, acting ex officio, the U.S. Governinent since depositor. Before the war, i t  was only 1,500 francs. This limit 
1910 has maintained postal savings depository offices. Accounts was raised in 1916, 1919, 1925 and again in 1926, and in accord- 
as low as $1.00 may be opened by persons over ten years of age. ance with the provisions made in the last year, i t  stands a t  ~ z , o o o  
Interest a t  2% per annum is allowed and is credited once a year. francs for an individual, and a t  50,000 for  a "society." AS 1,500 
Individual balances may not exceed $2,500. Deposits in sums of francs pre-war equal 7,500 francs to-day, it  will be seen that the 
$20 or multiples thereof may be converted by the depositor into liinits have been raised by a far  greater extent than was required 
U.S. Government bonds bearing interest a t  24%.  At the close of by the depreciation of the franc. 
the fiscal year 1928, there were 6,683 depositories in  operation; Germany.-German Savings Banks are organised into thirteen 
$152.143,349 was on deposit to  the credit of 412,250 depositors District Associations, together with two separate banks owned by 
with an average balance per depositor of $369.06. 

the U.S. Government, were intended to encourage thrift, supple- 
menting the activity of banking institutions. I t  was expected that Savings banks deposits 
they would keep in the country part of the money previously sent 
abroad on international money orders, bring hoarded money Actual Gold equivalent 
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restore savings bank 
In  July alone it  fell from 2.67 to 



SAVINKOV, BORIS (pen-name. Ropshint (1879-19251, 1 and a t  C!~l l !~~ ,  those of Salins being saline, and those of Brides 
Russian revolutionary, joined the socialist-revolutionary party 
a t  the beginning of the 20th century and reached a high position 
in the councils of the party, becoming one of the five members of 

(the best known after Aix) alkaline. For the history of the dis- 
trict see SAVOY, HOUSE OF. 

See J. J. Vernier, Dict. top. du ddp. de la Savoie (ChambCry 1897). 
its "Militant Organization" and thus jointly responsible with the 
other members of that committee for the planning and execution 
of numerous terrorist assassinations. During the years immediately 
preceding 1914 he withdrew from active membership of the party, 
and in his novel The White Horse revealed a deeply pessimistic 
view of  the position of the "intelligentsia" in pre-war Russia. 
From 1914 onwards he took a strongly pro-war attitude, and after 
the February 1917 revolution he became Kerensky's able assistant, 
holding the position of vice-minister for war in the 2nd coalition 
government of August. H e  played an equivocal part in the Korni- 
lov affair, and after the Bolshevik revolution devoted himself to 
anti-Soviet activities. H e  was caught by the G.P.U. secretly enter- 
ing Soviet Russia for purposes never clearly elucidated, was 
brought to  trial in Moscow for his anti-Soviet activities, and v;as 
sentenced t o  ten years' imprisonment. H e  died in prison in 1925. 

SAVOFF, MICHAEL (1857-1~28), Bulgarian general and 
aiaiesman, after three years in the Russian Staff academy in St. 
Petersburg, became a captain in the Bulgarian army when, on 
the outbreak of war with Serbia, he commanded one wing of 
the Bulgarian army a t  their brilliant victory of Slivnitza. In  
1887 he was appointed assistant to  the minister of war, and in 
1891 minister. H e  resigned in 1897, but after a further period 
in the army, and as commandant of the military academy a t  
Sofia, he again held the same office in i902 in Petroff's cabinet. 
The military law of 1904 was Iargely due to him. H e  retired 
into private life in 1908, but was appointed commander-in-chief 
of the Bulgarian army during the 1st and 2nd Balkan wars 
(191 2-13). Savoff signed the orders of June 29, 1913, command- 
ing the Bulgarian Fourth army to attack the Greek and Serbian 
force, thus opening the second Balkan War. For this he was re- 
called and an enquiry opened which was, however, never conclud- 
ed;  Savoff declared that the order had been given him by King 
Ferdinand. Although holding no command in World War I ,  
owing to ill health, he strongly urged that Bulgaria join the Cen- 
tral Powers in order to recover Macedonia from Serbia. In 
Sept. 1918 he  returned to Bulgaria from abroad in an attempt to  
overthrow the Malinoff cabinet, and keep Bulgaria in the war, 
but found that King Ferdinand had already abdicated. On Oct. 
22, 1922, he was appointed Bulgarian minister in Paris, but re- 
tired after the anti-Agrarian coup d'e'tat of June 9, 1923. H e  
died on July 22, 1928, a t  Vallier-de-Thiey, Alpes-Maritimes. 

SAVOIE, a department of France, formed in 1860 of the old 
provinces of Haute Savoie, Savoie, the Tarentaise and the 
Maurienne, which constituted the southern portion of the duchy 
of Savoy. I t  is bounded north by the department of Haute-Savoie, 
east and southeast by Italy, southwest by the department of the 
Hautes Alpes, and west by those of the Iskre and the Ain. Pop. 
(1936) 239,010; area 2,389 sq.mi. I t  is mainly made up of the 
basin of the Iskre. Probably the Iskre formerly communicated 
with the Rhdne past ChambCry and the Lac du Bourget. The 

S A V ~ N A ,  a seaport and episcopal see of Lipuria, Italy, 
the capital of the province of Savona, 27 mi. W.S.W. of Genoa 
by rail, 33 ft .  above sea level, and after Genoa and Nice the most 
in~portant city of the Riviera. Pop. (1936) 57,354, town; 64,199, 
commune. The greater part of the town is now modern with fine 
streets with porticoes. I t  is surrounded with green-clad hills and 
luxuriant orange groves. Near the shore stands the castle built 
by the Genoese in I j42, on the area of the old cathedral, and now 
occupied by large ironworks. The cathedral (1589-1604) is a late 
Renaissance building with a 12th century font, fine choir-stalls 
and pulpit ( I  500). I n  the Cappella Sistina, to  the north, stands 
the finely carved tomb erected by Sixtus IV to his parents. Facing 
the cathedral is the Della Rovere palace erected by Cardinal 
Giulia della Rovere (Julius 11) from the plans of Giuliano da 
Sangallo, now occupied by various public buildings, the prefec- 
ture, the post-office and law-courts. The municipal picture gallery 
is i~lterestiiig, and theie art: suiiie fine old b~iiidil~gs i ~ i  ihe iuw11. 
Good majolica was made in the 16th, 17th and 18th centuries. 
The Teatro Chiabrera was erected in  18j3 in honour of the lyric 
poet Chiabrera (1552-1637)- The harbour, dating from 1815, has 
since 1880 been provided with a dock excavated in the rock, 986 
ft. long, 460 f t .  wide and 23 ft. deep. Savona is one of the chief 
seats of the Italian iron industry, having ironworks and foundries, 
shipbuilding, railway workshops, a railway signal factory, en- 
gineering shops, brass foundry, tinplate works, sulphur mills and 
glassworks. I n  1934-36 an average of 4,014 vessels of 4279,943 
tons entered and cleared the port yearly. Most of the goods were 
imports, almost entirely foreign coal and petrol. The coal imported 
a t  Savona is dealt with by an extensive telpherage system. There 
is a railway through the mountains from Savona to Turin (91 mi. 
N.N.W.). The city was bombed by the Allies during World 
W a r  11. 

Savona is the ancient Savo, a town of the Ingauni (see 
ALBEIGGA), but less important than Vada Sabatia (Vado), 4 mi. 
to the W., up  to  which the coast road from Rome was recon- 
structed in 109 B.c., from which a road diverged across the 
Apennines to Piacentia. In  1191 Savona bought up the territorial 
claims of the marquesses Del Carretto. I ts  whole history is that 
of a long struggle against the preponderance of Genoa. As early 
as the 12th century the Savonese built themselves a sufficient 
harbour; but in the 16th century the Genoese, fearing that Francis 
I of France intended to make i t  a great seat of Mediterranean 
trade, rendered it  useless by sinking a t  its mouth vessels filled 
with large stones. 

SAVONAROLA, GIROLAMO (1452-1498), Italian monk 
and reformer, born a t  Ferrara on Sept. 21, 1452, was the third 
child of Michele Savonarola and his wife Elena Bonaccossi of 
Mantua. Elena was tenderly loved by her famous son, and his 
letters prove that she retained his fullest confidence through all 
the vicissitudes of his career. Girolamo was intended for the 

sources of the Iskre and of the Arc are separated by the ridge of 
the Col du Mont Iseran (9,085 ft.) .  The loftiest points are the 
Grande Casse (12.668 ft.), the culminating summit of the 
Vanoise group, the Mont Pourri (12,428 f t . ) ,  the Pointe de Char- 
bone1 (12,336 f t . ) ,  the Aiguille de la Grande Sassikre (12.323 f t . ) ,  
the Dent ParrachCe (12,179 ft.) ,  the Levanna (11,943 f t . )  and the 
Aiguilles d'Arves (11,529 ft.) .  A small portion of the department 
(including both shores of the Lac du Bourget) is in the Part of 
the duchy of Savoy neutralized in 1815. The chief products are 
cattle and dairy-products and wine. There are general n~anufac- : 
tures and tobacco is grown. I t  is divided into 3 arrondissements 
(Chambkr~ ,  the chief town, Albertville and St. Jean-de-Mau- 
rienne), 29 cantons and 330 communes. I t  forms the dioceses of 
Chamb6ry (an archbishopric), Moutiers-Tarentake, St, Jean-de- 
~ a u r i e n n e  and Annecy, it  is in the XIVth military region 
(Lyons), and is in the acude'mie (educational division) of Gren- 
oble; its court of appeal is a t  ChambCry. There are mineral springs 
a t  Aix-Jes-Bains (q.v.), while other sulphur springs rise a t  Marlioz 

medical profession, but even as a boy he had intense pleasure 
in reading St. Thomas Aquinas and the Arab commentators of 
Aristotle, was skilled in the subtleties of the schools, wrote verses 
and studied music and design. To the mystic young student all 
festivities were repulsive, and although reared in a courtier-house- 
hold he early asserted his individuality by his contempt for court 
life. At the age of 19 he was passionately in love with the daugh- 
ter of a neighbour, a Strozzi exiled from Florence, but his suit 
was repulsed with disdain and this probably decided his career. 
He was full of doubt and self-distrust, but in 1474 his doubts were 
dispelled by a sermon heard at  Faenza and he entered the monas- 
tery of St. Domenico a t  Bologna, where his novitiate was marked 
by a fervour of humility. H e  passed six quiet years in the con- 
vent, but his poems written during that period are expressive of 
burning indignation against the corruptions of the church. 

1482 he reluctantly accepted a mission to Ferrara, and 
later he was sent to the convent of St. Mark in Florence. In  1483 
he was Lenten preacher in the church of St. Lorenzo, but his plain, 



earnest exhortations attracted few hearers. His first success as a 
preacher was gained at  San Gimignano (1484-85), but it  was 
only a t  Brescia in the following year that his power as an orator 
was fully revealed. I n  a sermon on the Apocalypse he shook men's 
souls by his terrible threats of the wrath to  come, and drew tears 
from their eyes by the tender pathos of his assurances of divine 
mercy. Soon, a t  a Dominican council a t  Reggio, Savonarola had 
occasion to display his theological learning and subtlety. The 
famous Pico della Mirandola was particblarly impressed by the 
friar's attainments, and is said to  have urged Lorenzo de' Medici 
to  recall him from Lombardy. When Savonarola returned to 
Florence in 1490, his fame as an orator had gone there before him, 
and on Aug. I, 1490, he first preached in the church of St. Mark. 

P r i o r  of St. Mark's.-In I491 he was invited t o  preach in the 
cathedral, and his rule over Florence may be said to  begin from 
that date. Lorenzo sent leading citizens to  him t o  urge him to 
show more respect to  the head of the state. Savonarola rejected 
their advice and foretold the impending deaths of Lorenzo, of the 
pope and of the king of Naples. I n  the July of the same year he 
was elected prior of St. Mark's. As the convent had been rebuilt 
by Cosimo, and enriched by the bounty of the Medici, i t  was con- 
iidered the duty of the new superior t o  present his homage to 
Lorenzo. Savonarola, however, refused to conform to the usage. 
His election was due to  God, not Lorenzo. I n  April 1492, Lorenzo 
de' Medici was on his death-bed a t  Careggi. Oppressed by the 
weight of his sins, he summoned the unyielding prior to shrive 
his soul. Savonarola reluctantly came and offered absolution upon 
three conditions. Lorenzo asked in what they consisted. First, 
"You must repent and feel true faith in God's mercy." Lorenzo 
assented. Secondly, "You must give up your ill-gotten wealth." 
This, too, Lorenzo promised, after some hesitation; but upon 
hearing the third clause, "You must restore the liberties of Flor- 
ence," Lorenzo turned his face to  the wall and made no reply. 
Savonarola waited a few moments and then went away. And 
shortly after Lorenzo died unabsolved. 

Savonarola's influence now rapidly increased. The  same year 
Innocent VIII.  died (July 1492) and men's minds were full of 
anxiety, an anxiety increased by the scandalous election of Car- 
dinal Borgia to the papal chair. During the delivery of one 
of his Advent sermons, Savonarola beheld the vision, recorded 
in contemporary medals and engravings, that is almost a 
symbol of his doctrine. A hand appeared to him bearing a flaming 
sword inscribed with the words: "Gladius Domini supra terram 
cito et velociter." H e  heard supernatural voices proclaiming 
mercy to the faithful, vengeance on the guilty, and mighty cries 
that the wrath of God was a t  hand. Then the sword bent towards 
the earth, the sky darkened, thunder pealed, lightning flashed, and 
the whole world was wasted by famine, bloodshed and pestilence. 
H e  was presently addressing enthusiastic congregations a t  Prato 
and Bologna whence he returned to Florence. H e  was rapturously 
welcomed by the community of St. Mark's, and a t  once proceeded 
t o  re-establish the discipline of the order. For this purpose he 
obtained, after much difficulty, a papal brief emancipating the 
Dominicans of St. Mark from the rule of the Lombard vicars of 
that order. H e  thus became an independent authority, no longer 
at  the command of distant superiors. H e  relegated many of the 
brethren to a quieter retreat outside the city, only retaining in 
Florence those best fitted to  aid in intellectual labour. Meanwhile 
he thundered forth predictions of heavenly wrath. I n  1494 the 
duke of Milan demanded the aid of France, and King Charles 
VIII. brought an army across the Alps. The incompetent policy 
of Piero de' Medici, Lorenzo's successor, towards Charles drove 
Florence to  revolt. But even a t  this ~ r i s i s  Savonarola's influence 
was all-powerful, and a bloodless revolution was effected. The 
resuscitated republic sent a fresh embassy to the French king, to  
arrange the terms of his reception in Florence. Savonarola was one 
of the envoys, Charles being known to entertain the greatest ven- 
eration for the friar who had so long predicted his coming and 
declared it  to be divinely ordained. Charles entered Florence on 
Nov. 17, 1494, but the exorbitance of his demands soon showed 
that he came as a foe. The signory resolved to be rid of their 
dangerous guest; and, when Charles threatened to sound his 

trumpets unless the sums exacted were paid, Capponi tore up  the 
treaty in his face and made the memorable reply: LLThen we will 
ring our bells." The  monarch, alarmed a t  the dangerous possi- 
bilities of fighting in the narrow streets of the city, accepted mod- 
erate terms, and, yielding to Savonarola's remonstrances, left 
Florence on Nov. 24. 

The citizens turned to the patriot monk whose words had freed 
them of King Charles, and Savonarola became the law-giver of 
Florence. The first thing done a t  his instance was to  relieve the 
starving populace within and without the walls; shops were opened 
to give work to the unemployed; all taxes, especially those weigh- 
ing on the lower classes, were reduced; the strictest administra- 
tion of justice was enforced, and all men were exhorted to  place 
their trust in the Lord. And, after much debate as to  the con- 
stitution of the new republic, Savonarola's influence carried the 
day in favour of Soderini's proposal of a universal or general 
government, with a great council on the Venetian plan. Savo- 
narola's programme of the new government was comprised in the 
following formula: ( I )  fear of God and purification of manners; 
(2) promotion of the public welfare in preference t o  private in- 
terests; (3) a general amnesty t o  political offenders; (4) a council 
on the Venetian model, but with no doge. At first the new ma- 
chinery acted well; the public mind was tranquil. 

Dic ta tor  of Florence.-Without holding any official post i; 
the commonwealth he had created, the prior of St. Mark's was the 
dictator of Florence, and guarded the public weal with extraor- 
dinary political wisdom. At his instance the tyrannical system of 
arbitrary imposts and so-called voluntary loans was abolished, and 
replaced by a tax of 10% (la decima) on all real property. His 
counsels were always given as addenda t o  the religious exhorta- 
tions in which he denounced the sins of his country and the pollu- 
tion of the church, and urged Florence t o  cast off iniquity and be- 
come a truly Christian city, a pattern not only to  Rome but to  the 
world a t  large. His eloquence was now a t  the flood. Pleasure-lov- 
ing Florence was completely changed. Abjuring pomps and vani- 
ties, its citizens observed the ascetic r6gime of the cloister. 
Hymns and psalms rang in the streets that had so recently echoed 
with Lorenzo's dissolute songs. Both sexes dressed with Puritan 
plainness; husbands and wives quitted their homes for convents 
and persons of all ranks-nobles, scholars and artists-renounced 
the world to assume the Dominican robe. Still more wonderful 
was Savonarola's influence over children, and their response t o  
his appeals is a proof of the magnetic power of his goodness and 
purity. He organized the boys of Florence in a species of sacred 
militia and it  was with the aid of these youthful enthusiasts that 
Savonarola arranged the religious carnival of 1496, when the citi- 
zens gave their costliest possessions in alms t o  the poor, and ton- 
sured monks, crowned with flowers, sang hymns and performed 
wild dances for the glory of God. I n  the same spirit, and to point 
the doctrine of renunciation of worldly enjoyments, he celebrated 
the carnival of 1497 by the famous "burning of the vanities" (i .e.  
masks and other objects pertaining to the carnival festivities, in- 
decent books and pictures, etc.) in the Piazza della Signoria. 
Nevertheless the artistic value of the objects consumed has been 
greatly exaggerated by some writers. Savonarola was foe neither 
to art nor to learning. On the contrary, so great was his respect 
for both that, when there was a question of selling the Medici 
library to pay that family's debts he saved the collection a t  the 
expense of the convent purse. 

Conflict w i t h  the Pope.-Meanwhile his uncompromising 
spirit roused the hatred of political adversaries as well as  of the 
degraded court of Rome. Even now, when his authority was at  
its highest, when his fame filled the land, and the vast cathedral 
and its precincts lacked space for the crowds flocking to hear him, 
his enemies were secretly preparing his downfall. Events were 
taking a turn hostile to the prior and Alexander VI., having seen 
a transcript of one of Savonarola's denunciations of his crimes, 
resolved to silence this daring preacher. 

Bribery was the first weapon employed, and a cardinal's hat 
was held out as a bait. But Savonarola indignantly spurned the 
offer. So long as King Charles remained in Italy Alexander's con- 
cern for his own safety prevented vigorous measures against the 



SAVONAROLA 
friar, but no Borgia ever forgave an enemy. H e  bided his time and 
In July 1495, a papal brief courteously sumrnoned Savonarola 
to Rome. I n  terms of equal courtesy the prior declined the invita- 
tion, nor did he obey a second less softly worded, in September. 
Then came a third, threatening Florence with an interdict in case 
of renewed refusal. Savonarola disregarded the command, but 
went to  preach for a while in other Tuscan cities. But in Lent 
his celebrated sermons upon Amos were delivered in the Duomo, 
and again he urged the necessity of reforming the church, striving 
by ingenious arguments t o  reconcile rebellion against Alexander 
with unalterable fidelity t o  the Holy See. Alexander now issued 
a brief, uniting St. Mark's t o  a new Tuscan branch of the Domin- 
icans, thus depriving Savonarola of his independent power, while 
Piero de' Medici's followers continued their intrigues, and party 
spirit increased in virulence. The citizens were growing weary of 
the monastic austerities imposed on them, and Alexander foresaw 
that his revenge was a t  hand. 

A signory openly hostile to Savonarola took office in May, and, 
in feigned anxiety for the public peace, besought him to suspend 
his discourses. Shortly afterwards the threatened bull of excom- 
-..-.em ~ l ~ u ~ l ; ~ a t i o i i  %as launched agaiiist Xiiii, and Fra Mariano was in 
Rome stimulating the pope's wrath. Savonarola remained un- 
daunted. The sentence was null and void, he said. His mission 
was divinely inspired; and Alexander, elected simoniacally and 
laden with crimes, was no true pope. Nevertheless the reading of 
the bull in the Duomo with the appropriate, terrifying ceremonial, 
made a deep impression on the Florentines. But in July Savo- 
narola's friends were again in power and did their best to have his 
excommunication removed. During this time Rome was horror- 
struck by the mysterious murder of the young duke of Gandia, 
and the bereaved pope mourned his son with the wildest grief. 
Savonarola wrote him a letter of condolence, boldly urging him to 
bow to the will of Heaven and repent while there was yet time. 

Florence then was plunged in new troubles through Medicean 
intrigues, and a conspiracy for the restoration of Piero was dis- 
covered and resulted in the execution of five leading citizens in- 
cluding Bernardo del Nero, a very aged man of lofty talents and 
position. I t  is said that a t  least Bernardo del Nero would have 
been spared had Savonarola raised his voice, but the prior would 
not ask mercy for them. This silence proved fatal to his popu- 
larity with moderate men. H e  was now interdicted from preach- 
ing even in his own convent and again summoned to Rome. As 
before, the mandate was disobeyed. He refrained from public 
preaching, but held conferences in St. Mark's with large gather- 
ings of his disciples, and defied the interdict on Christmas Day by 
publicly celebrating mass and heading a procession through the 
cloisters. I n  1498 the Piagnoni, as Savonarola's followers were 
called, were again a t  the head of the state, and a t  their request 
the prior resumed his sermons in the Duomo, while his dearest 
disciple, Era Domenico Buonvicini, filled the pulpit of St. Lorenzo. 
For the last time the carnival was again kept with strange religious 
festivities, and some valuable books and works of art were sacri- 
ficed in a second bonfire of "vanities." But menacing briefs poured 
in from Rome, the city itself was threatened with interdict, and 
the Florentine ambassador could barely obtain a short delay. 
Now, too, the Piagnoni quitted office; the new signory was less 
friendly, and the prior was persuaded by his adherents to retire 
to St.  Mark's. Alexander now demanded that the Florentines 
should silence the man themselves or send him to be judged by 
a Roman tribunal. Savonarola now despatched letters to  the rulers 
of Europe adjuring them to assemble a council to condemn this 
antipope. But the papal threats were now urgent, and the signory 
entreated Savonarola to cease preaching. H e  obeyed, and con- 
cluded his last discourse with the most touching farewell. 

The government hoped that Alexander would be appeased and 
Florence allowed to breathe freely. But although silenced, the 
prophet was doomed. A creature of the Arrabbiati, a Franciscan 
friar named Francesco di Puglia, challenged Savonarola to prove 
the truth of his doctrines by the ordeal of fire. At first the prior 
created the provocation with merited contempt, but his too zeal- 
ous disciple Fra  Domenico accepted the challenge and, when the 
Franciscan declared that he would enter the fire with Savonarola 

alone. Fra Domenico protested his willingness to  enter it  with any 
one in defence of his master's cause. As Savonarola resolutely 
declined the trial, the Franciscan deputed a convert, one Giuliano 
dei Rondinelli, to  go through the ordeal with Fra Domenico. 
Savonarola, perceiving that a trap was being laid for him, discoun- 
tenanced the "experiment" until his calmer judgment was a t  last 
overborne by the fanaticism of his folJowers. On April 7, 1498, 
an immense throng gathered in the Piazza della Signoria to  enjoy 
the barbarous sight. The Dominicans, led by Savonarola, and the 
Franciscans came forward, but neither Rondinelli nor Fra Fran- 
cesco appeared and there were angry disputes between the two 
groups of friars. I t  was now late in the day, and a storm shower 
gave the authorities a pretext for declaring that heaven was against 
the ordeal. The Franciscans slipped away unobserved, but Savon- 
arola raising the host attempted t o  lead his monks across the 
piazza in solemn order as before. On this the popular fury burst 
forth. Defrauded of their cruel diversion, the people were wild 
with rage. Fra Girolamo's power was suddenly a t  an end, Against 
the real culprits, the Franciscans, no anger was felt;  the zealous 
prior, the prophet and lawgiver of Florence, was made the popular 
scapcgoat. Notwithstanding thc anguish that m s t  have filled h i s  
heart, the fallen man preserved his dignity and calm. Mounting 
his own pulpit in St. Mark's he quietly related the events of the 
day to the faithful assembled in the church, and then withdrew 
to his cell, while the mob outside clamoured for his blood. 

Arres t  and Trial.-The next morning the government decided 
on his arrest, and no sooner was this made public than the popu- 
lace rushed to the attack of the convent. The monks and their 
few remaining friends made a most desperate defence. I n  vain 
Savonarola besought them to lay down their arms. When the 
church was finally stormed Savonarola was seen praying a t  the 
altar, with Fra Domenico, armed with a n  enormous candlestick, 
guarding him from the blows of the mob. A few disciples dragged 
their beloved master to the inner library and urged him to escape, 
when a cowardly monk, one Malatesta Sacramoro, cried out that 
the shepherd should lay down his life for his flock. Thereupon 
Savonarola turned, bade farewell to  the brethren, and, accom- 
panied by the faithful Domenico, quietly surrendered to his 
enemies. The prisoners were conveyed to the Palazzo Vecchio. 

Now came an exultant brief from the pope. His well-beloved 
Florentines were true sons of the church, but must crown their 
good deeds by despatching the criminals to  Rome. The  signory 
refused to send their prisoners to Rome but they did Rome's be- 
hests. Day after day Savonarola was tortured, and in his agony, 
with a frame weakened by constant austerity and the mental 
strain of the past months, he made every admission demanded by 
his tormentors. But directly he was released from the rack he 
always withdrew the confessions uttered in the delirium of pain. 
These being too incoherent to  serve for a legal report, a false 
account of the friar's avowals was drawn up and published. Alex- 
ander was frantically eager to  see his enemy die in Rome. But 
the signory insisted that the false prophet should suffer death 
before the Florentines whom he had so long led astray. The 
matter was finally compromised. A second mock trial was held by 
two apostolic commissioners specially appointed b y  the pope. 
Meanwhile the trial of Brothers Domenico and Silvestro was still 
in progress. The former remained faithful to his master and him- 
self. No extremity of torture could make him recant or extract a 
syllable to  Savonarola's hurt;  he steadfastly repeated his belief in 
the divinity of the prior's mission. Fra Silvestro on the contrary 
gave way at  mere sight of the rack, and owned himself and his 
master guilty of every crime laid to  their charge. 

The two commissioners soon ended their task. They had the 
pope's orders that Savonarola was to die "even were he a second 
John the Baptist." On three successive days they "examined" 
the prior with worse tortures than before. On May 2 2  sentence 
of death was pronounced on him and his two disciples. Savo- 
narola listened unmoved to the awful words and then quietly re- 
sumed his interrupted devotions. Fra Doinenico exulted in  the 
thought of dying by his master's side; Fra Silvestro. on the con- 
trary, raved with despair. The only favour Savonarola craved 
before death was a short interview with his fellow victims. This 
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the signory unwillingly granted. The memorable meeting took 
place in the hall of the Cinquecento. During their 40 days of con- 
finement and torture each one had been told that the other had 
recanted, and the false report of Savonarola's confession had been 
shown to the two monks. The three were now face to face for the 
first time. Fra Domenico's loyalty had never wavered, and the 
weak Silvestro's enthusiasm rekindled at  sight of his chief. Savo- 
narola prayed with the two men, gave them his blessing, and 
exhorted them by the memory of their Saviour's crucifixion to sub- 
mit meekly to  their fate. The following morning he prophesied 
that dlre calamities would befall Florence during the reign of a 
pope named Clement. The carefully recorded prediction was veri- 
fied by the siege of 1529. 

The execution took place the same morning. First came the 
ceremonial of degradation. Sacerdotal robes were thrown over the 
victims, and then roughly stripped off by two Dominicans, the 
bishop of Vasona and the prior of Sta. Maria Novella. To  the 
bishop's formula, "I separate thee from the church militant and 
from the church triumphant," Savonarola replied: "That is beyond 
thy powers." His disciples' bodies already dangled from the arms 
of the cross before he was hung on the centre beam. Then the 
pile was fired. At dusk the martyrs' remains were thrown into the 
Arno. 

Every year on the anniversary of Savonarola's martyrdom 
flowers are strewn on the spot where it took place. 

Savonarola's writings may be classed in three categories:-(I) 
numerous sermons, collected mainly by Lorenzo Violi, one of his 
most enthusiastic hearers; (2) an immense number of devotional 
and moral essays and some theological works, of which I1 Trionfo 
della Croce is the chief; (3) a few short poems and a political 
treatise on the government of Florence. Although his faith in the 
dogmas of the Roman Catholic Church never swerved, his stren- 
uous protests against papal corruptions, his reliance on the Bible 
as his surest guide, and his intense moral earnestness undoubtedly 
connect Savonarola with the movement that heralded the Refor- 
mation. 

BIBLIOGRAPHY.-A. G. Rudelbach, Hieronymus Savonarola und seine 
Zeit, aus den Quellen dargestellt (Hamburg, 1835) ; Karl Meier, Giro- 
lamo Savonarola, aus grossentheils handschrijtlichen Quellen darges- 
tellt (1836) ; Padre Vincenzo Marchese, Storia di S.  Marco di Firenze 
(Florence, 1855) ; F. T. Perrens, JdrBme Savonarola, sa vie, ses pridi- 
cations, ses Ccrits (1853) ; R. R. Madden, The Life and Martyrdom of 
Girolamo Savonarola, etc. (1854) ; Bartolommeo Aquarone, Vita di 
Frd Geronimo Savonarola (Alessandria, 1851) ; L. von Ranke, "Savo- 
narola und die Florentinische Republik" in his Hist.-biogr. Studien 
(Leipzig, 1877) The standard modern work on Savonarola is Pasquale 
Villari's, La Storia di Frd Girolamo Savo~zarola e de' suoi tempi 
(Florence, 1887 ; new ed., 1927), based on original authorities 
and containing a number of new documents (English translation 
by Linda Villari, London, 1889). For the orthodox Catholic view 
see L. Pastor's Geschichte der Papste, vol. iii. (Freiburg, i. B., 1886-96) 
and Zur Beurteilung Savonarolas (1898) which are very hostile to the 
friar, and H. Lucas, S.J., Girolamo Savonarola (1899). Among other 
recent works P. Villari and E. Casanova have published a Scelta di 
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(P. v.; L. V.) 
SAVOY, HOUSE OF, a dynasty which ruled over the ter- 

ritory of Savoy and Piedmont for nine centuries, and since 1860 
over the kingdom of Italy. The name of Savoy (Sabaudia) was 
known to the Romans during the decline of the empire. I n  the 
5th century the territory was conquered by the Burgundians, and 
formed part of their kingdom; nearly a hundred years later it 
was occup~ed by the Franks. I t  was included in Charlemagne's 
empire and was divided by hlm into counties, which evolved there, 
as elsewhere, into hereditary fiefs; but after the break-up of 
Charlemagne's empire, the Burgundian kingdom revived and 
Savoy was a g a n  absorbed in it. After the collapse of that mon- 
archy its territories passed to the German kings, and Savoy was 
divided between the counts of Provence, of Albon, of Gex, of 
Bresse, of the Genevois, of Maurienne, the lords of Habsburg, 
of Zahringen, etc., and several prelates. 

E a r l y  Counts.-The founder of the house of Savoy was 
Umberto Biancamano (Humbert the White-handed), a feudal 

lord, who in 1003 was count of Salmourenc in the Viennois, in 
1017 of Nyon on the Lake of Geneva, and in 1024 of the Val 
d'Aosta on the eastern slope of the Western Alps. I n  1034 he 
obtained part of Maurienne as a reward for helping King Conrad 
the Salic to make good his claims on Burgundy. H e  also obtained 
the counties s f  Savoy, Belley, part of the Tarantaise, and the 
Chablais. With these territories Umberto commanded three of 
the great Alpine passes, viz., the Mont Cenis and the two St. 
Bernards. His son Oddone married Adelaide, eldest daughter and 
heiress of Odelrico Manfredi, marquess of Susa, a descendant of 
Arduino of Ivrea, king of Italy, who ruled over the counties of 
Turin, Auriate, Asti, Bredulo, Vercelli, etc., corresponding roughly 
to modern Piedmont and part of Liguria (1045) Umberto died 
some time after 1056 and was succeeded by his son, Amadeus I. ,  
a t  whose death the country passed to Oddone. Oddone ruled over 
territories on both sides of the Alps. H e  died in 1060, and was 
succeeded by his widow, Adelaide; but before her death in 1091 
his son, Peter I., became count, and subsequently the latter's 
brother, Amadeus 11. Under Humbert 11. (1080) occurred the 
first clash with the Piedmontese communes, but he and his suc- 
cessors, Amadeus 111. (who died on his way home from the 
crusades) and Thomas I. ( I  189), adopted a policy of conciliation 
towards them. 

Thomas, who reigned until 1222, acquired extensions of ter- 
ritory in the Bugey, Vaud and Romont to  the west of the Alps, 
and Carignano, Pinerolo, Moncalieri and Vigone to the east; he 
also exercised sway over Geneva, Albenga, Savona and Saluzzo. 
At his death these territories were divided among his sons, Thomas 
11. obtaining Piedmont, Aimone the Chablais, Peter and Phllip 
other fiefs, and Amadeus IV., the eldest, Savoy and a general 
overlordship over his brothers' estates. Thomas II . ,  during the 
wars in Piedmont, was made prisoner by the citizens of Turin, but 
was afterwards liberated. 

Amadeus  V. (1285-1323), son of Thomas II., reunited the 
county of Savoy (his own territory), the principality of Piedmont, 
ruled by his nephew Philip, prince of Achaea (a  title acquired 
through his wife, Isabella of Villehardouin, heiress of Achaea and 
the Morea), and Vaud, ruled by his brother Louis. But although 
this division was formally recognized in 1295. Amadeus suc- 
ceeded in enforcing his own supremacy over the whole country and 
in regaining by war, purchase or treaty, the fiefs lost by  his pre- 
decessors. He fought against the dauphins of Viennois, the counts 
of Genevois, the people of Sion and Geneva, the marquesses of 
Saluzzo and Montferrat, and the barons of Faucigny, acted as  
peacemaker between France and England, accompanied the 
Emperor Henry VII. of Luxemburg on his expedition to  Italy, 
reorganized the finances of the realm and reinforced the Salic law 
of succession. He was succeeded by his sons, Edward (1323- 
1329), known as "the Liberal," on account of his extravagance, 
and Aimone, the Peaceful (1329-1343), who strove to  repair the 
harm done to the state's exchequer by his predecessor and proved 
one of the best princes of his line. 

Amadeus  VI. (1343-1383), son of Aimone, the Peaceful, and 
known as the Conte Verde or Green Count because of the 
costume he habitually wore at  tourneys, succeeded a t  the age of 
nine. H e  won a reputation as a bold knight in  the fields of 
chivalry and inaugurated a new policy by devoting more attention 
to his Italian possessions than to those on the French side of the 
Alps and in Switzerland. I n  1366 he led an expedition to  the East 
against the Turks; and he arbitrated between Milan and the 
house of Montferrat (1379), between the Scaligeri and the 
Visconti, and between Venice and Genoa after the "War of 
Chioggia" (1381). Amadeus was the first sovereign to introduce 
a system of gratuitous legal assistance for the poor. H e  espoused 
the cause of Louis, duke of Anjou, and while aiding that prince 
in his attempt to recover the kingdom of Naples he d ~ e d  of the 
plague, leaving his realm t o  his son, Amadeus VII.,  the Conte 
Rosso o r  "Red Count" (1383-1391); the latter added Nice 
(1388) and other territories to his domains. 

Amadeus VIfI. (1391-1451), count, extended his territories 
both in Savoy itself and in Italy, and in 1416 was created duke 
by the emperor Sigismund. In 1430 he promulgated a general 
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statute of laws for the whole duchy, in spite of the opposition of 
the nobles and cities whose privileges were thereby curtailed. 
I n  1434 he retired to the hermitage of Ripaille on the Lake of 
Geneva, but continued to conduct the chief affairs of the State 
and to mediate between foreign Powers, leaving matters of less 
importance to his son Louis. Five years later the council of 
Base1 elected Amadeus pope, in spite of his not being a priest, 
and deposed Eugenius IV. Amadeus accepted the dignity, assum- 
Ing the style of Felix V. In  1449 Amadeus abdicated and re- 
turned to his hermitage at  Ripaille, where he died two years 
later. 

15th Century.-Under Louis, Savoy began to decline, for he 
was indolent, incapable, and ruled by his wife, Anne of Lusignan, 
daughter of the king of Cyprus, who induced him to fit out an 
expedition to Cyprus, which brought (him no advantage save the 
barren title of king of Cyprus, Jerusalem and Armenia. H e  went 
to France to seek aid of Ring Louis XI.  against his nobles, and 
died there in 1465. I n  spite of his incapacity he acquired the 
city of Freiburg and the homage of the lords of Monaco. H e  was 
succeeded by his son, Amadeus IX. (145 5-1472), who on account 
of ill-health left the duchy in the hands of his wife, Yolande, 
sister of Louis XI .  During the minority of his son Philibert I. 
(1472-1482) Savoy lost Freiburg and many other territories. 
Philibert was succeeded by his brother Charles I. (1482-1490), 
who, freed by Louis XI .  from the dangerous protection of Philip 
of Bresse and by death from that of the French king, crushed the 
rebellious nobles and seized Saluzzo (1487). H e  did much to raise 
the fortunes of his house, but died at  the age of 31. Under his suc- 
cessors the duchy lost ground until the accession of Emmanuel 
Philibert in  1553. 

E m m a n u e l  Phi1ibert.-At the time of his accession, Em- 
manuel Philibert was serving in the Spanish armies. Em- 
manuel could not take possession of the duchy a t  once, but con- 
tinued t o  serve the emperor as governor-general of the Low 
Countries. By his victory a t  St. Quentin over the French in 1557 
he proved himself one of the first generals of the day, and by the 
terms of the subsequent treaty of Cateau CambrCsis he was rein- 
stated in most of his hereditary possessions (1559). Under Em- 
manuel Philibert Savoy lost all traces of constitutional government 
and became an absolute despotism of the type then predominating 
throughout the greater part of Europe. At the same time he 
raised his country from ruin and degradation into a prosperous 
and powerful monarchy. 

Char les  E m m a n u e l  I.-His son and successor, Charles Em- 
manuel I .  (q.v.), surnamed the Great, strengthened thetendency of 
Savoy to become less of a French and more of an Italian Power. 
I n  1588 he wrested Saluzzo from the French, but his expeditions 
to  Provence and Switzerland were unsuccessful. I n  the war be- 
tween France and Spain after the accession of Henry IV., he took 
the Spanish side, and at  the peace of Lyons ( I ~ o I ) ,  although he 
gave up all his territories beyond the Rhone, his possession of 
Saluzzo was confirmed. His attempt to capture Geneva by 
treachery (1602) failed, and although on the death of Francesco 
Gonzaga, duke of Mantua and Montferrat, he seized the latter 
city (1612) he was forced by  Spain and her allies to  relinquish it. 
The Spaniards invaded the duchy, but after several years of hard 
fighting the peace of 1618 left his territory almost intact. I n  1628 
he sided with Spain against France; the armies of the latter over- 
ran the duchy, and Charles Emmanuel died in 1630. (See CHARLES 
EMMANUEL I . )  His son, Victor Amadeus I. (1630--1637), SUC- 

ceeded to little more than a title, but by his alliance with France 
-his wife, Christina, being a daughter of Henry 1V.-he managed 
to regain most of his territories. H e  proved a wise and popular 
ruler, and his early death was much deplored. H e  was succeeded 
by his second son, Charles Emmanuel II. ,  who, being a minor, re- 
mained under the regency of his mother. That  princess, in spite of 
her French origin, resisted the attempts of France, then dominated 
by Cardinal Richelieu, to  govern Savoy, but her quarrels with 
her brothers-in-law led to civil war, in  which the latter obtained 
the help of Spain, and Christina that of France. I n  the end the 
duchess succeeded in patching up these feuds and saving the 
dynasty, and in 1648 Charles Emmanuel 11. assuined the govern- 

ment. The war between France and Spain continued, and Savoy, 
on whose territory much of the fighting took place, suffered 
severely in consequence. By the treaty of the Pyrenees (1669) 
Savoy regained most of the towns occupied by France. 

Victor A m a d e u s  II . -Charles  died in 1675 and was suc- 
ceeded by his only son, Victor Amadeus 11. (q .v . ) .  The French 
king's arrogant treatment of Victor Amadeus spurred the lat- 
ter to join the league of Austria, Spain and Venice against him 
in 1690. The campaign was carried on with varying success, but 
usually to the advantage of Louis, and the French victory at  
Marsiglia and the conduct of the allies induced Victor to come 
to terms with France (1696). By the treaty of Ryswick a general 
peace was concluded. I n  the War of the Spanish Succession ( I  700) 
Victor fought on the French side, until, dissatisfied with the con- 
tinued insolence of Louis XIV. and of Philip of Spain, he went 
to the Austrians in 1704. The French invaded Piedmont, but 
were totally defeated a t  the siege of Turin by Victor Amadeus 
and Prince Eugene of Savoy (1706), and eventually driven from 
the country. By the treaty of Utrecht (1713) Victor received 
the long-coveted Montferrat and was made king of Sicily; but in 
1718 the powers obliged him to exchange that kingdom for Sar- 
dinia, which conferred on the rulers of Savoy and Piedmont the 
title subsequently borne by them until they assumed that of kings 
of Italy. I n  1730 he abdicated in favour of his son, Charles Em- 
manuel. 

Charles  E r n m a n u e l  111.-Charles Emmanuel 111. (1730- 
1773), a born soldier, took part in the War of the Polish Succession 
on the side of France against Austria, and for his victory at  
Guastalla (1734) was awarded the duchy of Milan, which, how- 
ever, he was forced to relinquish a t  the peace of Vienna (1736)~ 
retaining only Novara and Tortona. In  the War of the Austrian 
Succession, which broke out on the death of the Emperor Charles 
VI., he took the side of Maria Theresa (1742). By the peace of 
Aix-la-Chapelle in  1748, following on the defeat of the French, 
Savoy gained some further accessions of territory in Piedmont. 
The reign of Charles's son, Victor Amadeus 111. (1773-17g6), 
was a period of decadence; the king was incapable and extrav- 
agant, and he chose equally incapable ministers. O n  the outbreak 
of the French Revolution he sided with the royalists and was 
eventually brought into conflict with the French republic. The 
army being demoralized and the treasury empty, the kingdom fell 
an easy prey to the republican forces. Savoy became a French 
province, and, although the Piedmontese troops resisted bravely 
for four years in the face of continual defeats, Victor a t  last 
gave up the struggle and signed the armistice of Cherasco. On 
his death in 1796, he was succeeded in turn by his three sons, 
Charles Emmanuel IV., Victor Emmanuel I .  and Charles Felix. 

Charles  E m m a n u e l  1V.-Charles Emmanuel ( I  796-1802), 
believing in Bonaparte's promises, was induced to enter into a con- 
federation with France and give up the citadel of Turin to the 
French, which meant the end of his country's independence. 
Realizing his folly he abdicated on Dec. 6, 1798, and retired to  
Sardinia, while the French occupied the whole of Piedmont. 
After the defeat of the French by  the Austro-Russian armies 
during Bonaparte's absence in Egypt, Charles Emmanuel landed 
at Leghorn, hoping to regain his kingdom; buf Napoleon returned, 
and by his brilliant victory a t  Marengo he reaffirmed his position 
in Italy. The king retired t o  Naples, abdicated once more (1802), 
and entered the Society of Jesus; he died in Rome in 1819. Victor 
Emmanuel I .  (1802-1820) rcmained in Sardinia until by the Final 
Act of the Congress of Vienna (June g, 1815) his dominions were 
restored to him, with the addition of Genoa. 

I t a l i a n  Allegiance.--From this time the fortunes of the 
house of Savoy are bound up with those of Italy. (See ITALY: 
History.) Victor Emmanuel I. abdicated in 1821 in favour of his 
brother Charles Felix (1821-1831). The  latter being without a 
son, the succession devolved upon Charles Albert, of the cadet 
line of the princes of Carignano, who were descended from 
Thomas, youngest son of Charles Emmanuel I. Charles Albert 
abdicated, on the evening of his defeat a t  Novara (April 20, 
1849), in favour of his son Victor Emmanuel 11. (1849-1878), 
who on Feb. 18, 1861, was proclaimed king of Italy. Victor 



SAWANTWARI-SAWING MACHINES 
Emmanuel had married in 1842 Maria Adelaide, daughter of the 
archduke Rainer, who bore him several children, viz., Princess 
Clothilde (1843-1 8g1), who married Prince Napoleon ; Humbert 
(q.v.), who succeeded him; Amadeus, duke of Aosta (1845- 
1890) ; Oddone, duke of Montferrat (1846-1866) ; and Princess 
Maria Pia (1847-1911). Humbert was succeeded by his only son, 
Victor Emmanuel 111. (9.v.). 

The second son of Victor Emmanuel II., Amadeus, duke of 
Aosta, was offered the crown of Spain by the Cortes in 1870, 
which he accepted, but, finding that his rule was not popular, he 
abdicated in 1873 rather than cause civil war. I n  1867 he married 
Princess Maria Vittoria dal Pozzo della Cisterna, who bore him 
three sons, viz., Emmanuel Philibert, duke of Aosta (1869-1931), 
Victor Emmanuel, count of Turin, and Louis Amadeus, duke of 
the Abruzzi (1873-1933), an Italian naval officer and a distin- 
guished traveller, explorer and man of science. The first wife of 
Amadeus, duke of Aosta, having died in 1876, he married Princess 
Maria Letizia Bonaparte in 1888, who bore him a son, Humbert, 
count of Salemi (1889-1918). (L. v.) 

BIBLI~CRZPRY.-LU~~~ Cibrario, Storia della monarchiu di Savoia 
(Turin, 1840), for the early history; E. Ricotti, Storia della monur- 
chia Piemontese, in 6 vols. (Florence, 1861, etc.), for the period from 
1504 to 1675; D. Carutti, Storia della diplomazia della corte di Savoia 
(7 vols., Rome, 1875, etc.), from 1494; Nicomede Bianchi, Storia della 
monarchia Piemontese (Turin, 1877)) for the period from Victor 
Amadeus 111. onward; id., Storia della diplomazia europea in Italia 
(8 vols., Turin, 1865), very important for recent history; A. Wiel, 
The  Romance o f  the Hozlse of Savoy (London, 18g8), a popular and 
somewhat disjointed work. S. Hellman, Die Grafen von Savoyen 
(Innsbruck, 1900) ; F. de hngeli, Storia dt Casa Savoia (Milan, 1906) ; 
C. W. P. Orton. Earlv Historv o f  the House o f  Savov ( ~ o ~ z l .  * ,  , \ ,  , 

SAWANTWARI : see S A ~ A N T ~ A D I .  ' 
SAW-FLY, the name given t o  members of the division 

Symphyta of the order Hymenoptera (q.v.), characterized by the 
broad base to  the abdomen, where i t  joins the thorax, and by the 
wing-veins being less reduced than in other members of the order. 
Their name is derived from the fact that the lower or anterior 
blades of the ovipositor are toothed and saw-like. Their larvae 
are usually caterpillars and in most cases may be distinguished 
from those of moths and butterflies by having six or more pairs 
of abdominal feet and only a single pair of simple eyes or ocelli. 
When disturbed they roll themselves in a spiral fashion and some 
species discharge a thin fluid from glands above the spiracles. 
The females lay their eggs in incisions in plants, cut by the saw- 
like blades of the ovipositor, and the larvae are vegetable feeders. 
Species of several genera, notably Pontania, form galls on willows. 
, 1 

T H E  LIFE HISTORY OF THE TURNIP SAW-FLY ( A T H A L I A  S P I N A R U M )  

The cause of the gall is stated to  be a secretion injected along 
with the egg, and it  has been suggested that it contains an enzyme 
which acts upon the plant so as to induce gall-formation. Repro- 
duction in saw-flies is of considerable interest: in many species 
males are unknown and parthenogenesis (q.v.) is the rule. I n  the 
gooseberry saw-fly the unfertilized eggs give rise only to males, 
while the fertilized eggs produce individuals of both sexes, fe- 
males predominating. 

The true saw-flies belong to the large family Tenthredinidae 
and the larvae of many ot these are injurious to  piants. Thus, 
the gooseberry saw-fly, Nenzatus ribesii, is very destructive t o  
that plant and to currants, while the pear slug, Caliroa limacina, 
attacks pears. These two species and also the larch saw-fly, 
Lygaeonematus erichsonii, have been accidentally imported from 
Europe into North America where they have likewise become de- 
structive. Other harmful species i n  Europe are Athalia spinarum, 
the turnip saw-fly, and Lophyrus  pinj, which attacks plantations 
of Scotch firs. The  best remedy is t o  shake off and destroy the 
young larvae from bushes, where practicable, o r  t o  spray with an 
arsenical wash. The small families Cephidae and Sin'cidae have 
larvae that are borers. The Cephidae include the stem saw-flies, 
and the best-known species is Cephus pygmaeus, which attacks 
wheat. Although seldom causing appreciable injury in Britain i t  
is destructive in North America, where Janus integer, the stem- 
girdler of the currant, is also troublesome. The  Siricidae bore into 
solid timber and are known as wood-wasps or  horn-tails. Sirex 
gigas is the most familiar European wood-wasp and is not un- 
common in Britain. (A. D. I.) 

SAWING MACHINES. The saw is one of the most valu- 
able tools, and just as there are many varieties of hand-saws so 
there are many machines, suited for sawing wood, bone, fibre, 
stone, marble, slate and metals, and varying in size from little 
fret-sawing machines to  the huge machines which part off steel 
ingots with a 12 ft. diameter circular saw. 

There are three methods of action; the reciprocating blade, 
cutting one way or both ways, the continuously running blade 
or band-saw. and the circular saw. Some materials can be cut 
on any system without making any real difference t o  the results, 
but often it happens that one method proves better than an- 
other. The shape to be parted off or cut to  outline may be diffi- 
cult or impossible with one sort of blade and easy with another, 
while size makes a difference in  some cases. Thin saws penetrate 
with less consumption of power, and are the choice if they will 
cut truly instead of deviating. Moreover, there is  less waste of 
material in  the form of dust, an important consideration in the 
more expensive substances. Yet if a thin saw wanders from a 
true line it  may not be economical, by reason of the fact that 
the cut surface has to  be trued up afterwards with more or less 
expenditure of time and labour. Wood cutting saws are  dealt 
with under WOOD-WORKING MACHINERY. 

Machines with Reciprocat ing Blades.-The smallest 
machines of this class are the jig-saws, equivalents of the fret- 
saws for wood. The work is held upon a horizontal table up  
through which the saw blade reciprocates, with a stroke variable 
from zero to  three or four inches in the smallest sizes. Dies, 
metal patterns and templates of intricate outline are sawn out 
of sheets or blocks. The reciprocation is produced by  a belt 
pulley driving a crank-disc and connecting-rod. Some machines 
have holders which will grip a file instead of a saw so as  to  
finish outlines smoothly after sawing, and a n  oil-stone stick or 
lap may also be used for truing up  hardened dies. 

A larger type of machine is the power hack-saw, which has 
a horizontal frame to strain the blade in like a hand hack-saw; 
it  reciprocates the blade with crank and rod over a vice in 
which the bar or girder to be sawn is clamped. The  weight of 
the frame is sufficient to  feed the blade through, and a safety 
arrangement takes care of the possibility of the blade snapping 
as it  breaks through the bar. Multiple-blade machines cut 
off a number of discs or slabs simultaneously, and rather big 
machines are now made for girder sawing. Portable machines 
are used for sawing tram and railway rails and girders. The 
hack-saw is a cheap and handy machine for any class of work- 
shop, large or small, and the blades are cheap and quickly 
replaced. Until recently they were thrown away when worn 
too dull for efficient cutting, but now tungsten blades of fast 
cutting capacity can be sharpened many times. 

Band-Sawing  Machines.-Wide cuts are taken in wood 
with reciprocating saws that deal with logs, and stone-sawing 
machines are also built on the same principle, a long table 
carrying the wood or stone along under the blade, bur, this is 



not suitable for thick metal-cutting. The band-saws cut faster, 
with better guidance, and the dust is carried away more 
effectually. These machines are either vertical or horizontal. 
I n  the former design the metal is clamped to a horizontal table 
and the blade runs over a top pulley and down through the 
work and table to  the lower pulley. Straight or curved cuts 
are controlled by the movements of the table by handles and 
screws operating slides. Though small machines are occa- 
sionally used instead of the jig-saws, most band-saws are of 
fairly large dimensions, with pulleys from 3 ft. to about 6 ft. 
in diameter, the latter size admitting slabs or forgings of 
nearly 6 ft. i n  depth. The pulleys are covered with rubber 
tyres to  give the grip to the saw, and in cutting iron and steel a 
soapy water solution has to  be pumped on to the blade. This is 
run through a guide immediately above the surface of the work 
to assist in true cutting. Horizontal band-saws of large dimen- 
sions deal with forgings, fed along by a table as  in a planing- 
machine, and are also very convenient for trimming off the uneven 
edges of flanged plates, for boiler construction, enabling the caulk- 
ing to  be done properly after riveting together. 

C i r c u l a r  S a w i n g  Machines.-These comprise a large group, 
from little ones to  saw bone, fibre, aluminium, brass and copper, 
to  the more powerful types that cut iron and steel. The speeds 
of rotation of the saws for the soft materials are high, and the 
feeding can often be effected by hand instead of by slides or levers 
such as are necessary in steel and iron sawing. Sometimes it is 
the saw that is fed along by a slide, sometimes the work on a slide 
instead. The machines which cut girders have a special yielding 
motion to the feed device: this causes the saw to feed more 
slowly through the thick sections than through the thin webs, 
which can naturally be penetrated a t  a faster rate. The saw is 
clamped on a spindle with nut and washer for ordinary cutting, 
but the flush-side machines have the saw attached with sunken 
bolts, so that one side of it  is perfectly flat. This provision is 
essential for iron and steel foundries, to  part off the superfluous 
runners or gates (which feed the molten metal into the mould) 
flush with the surface. 

Ordinary saw blades are formed with the teeth cut in the same 
disc, but the larger blades, especially for steel forging sawing, 
have inserted teeth, each held in with a wedge and screw fasten- 
ing, so that any breakages can be made good cheaply and quickly. 
The largest blades cut armour-plate and ingots, also pieces out 
of big crankshaft forgings to form the webs. Duplex blades, run- 
ning side by side at  the appropriate distance apart halve the time 
of cutting out such slabs. 

I n  the iron and steel works hot metal during forging or rolling 
operations is parted by a special sort of machine, the hot saw, that 
cuts a t  a fast rate. The large machines act on the pendulum princi- 
ple, the blade being run in bearings a t  the bottom end of a deep 
swing frame which is pushed across by hydraulic or pneumatic 
cylinder to pass the saw through the hot metal, resting on a slide- 
way beneath. The speed of revolution is high, and large horse- 
power is consumed. 

F r i c t i o n  S a w i n g  Machines.-These are peculiar inasmuch as 
the circular blade has no cutting teeth, but is driven a t  so high a 
speed that the friction generates such heat in the immediate 
vicinity that the metal is burned through. For  instance a railway 
rail of go lb. per yard can be parted off in 7 seconds, or a chan- 
nel section of 1 2  in. by 6 in. with 9 in. thick metal in  14 seconds, 
leaving a clean smooth finish. Some assistance is given to the 
action if the blade is very slightly notched around the periphery, 
though not like the true teeth of a saw. (F. H.) 
SAW-MILL, strictly, a mill in which logs are "broken down" 

into balks, deals, flitches, battens, planks and boards for sale or 
further treatment. But often the word is applied to  a mill the 
plant of which includes planing, moulding, tenoning and other 
machines for finishing processes. The biggest mills are usually 
situated near a timber supply, brought by river or rail, and the 
design of the mill is in some degree affected by the mode of transit. 
More space is necessary for  storage in the rail-borne example. In 
the water-borne system the logs float right into the mill and are 
dragged out in turn by a winch. An overhead crane serves the 

stock-yard in the rail system, and carries the logs on to the 
machines. 

The cutting is performed on various kinds of big machines, a 
preliminary operation often being that of cross-cutting to obtain 
convenient lengths. Cutting up into the various thicknesses is done 
by either reciprocating or band-saws, or circular saws, the log be- 
ing held with dogs on a table which feeds it  past the saw. Some 
band-sawing machines are of horizontal design, some vertical, the 
latter taking up less floor-space. The log-frame is a machine with 
a set of vertically reciprocating blades, suitably spaced apart, and 
it divides a log into boards a t  one pass of the table. The number 
of blades may be few, not exceeding four in some cases for cutting 
thick pieces, or as many as fifty for thin boards. Re-sawing ma- 
chines are those for further dealing with material partly broken 
up, such as flitches and deals. The great quantity of sawdust 
and chips from the machines is neatly disposed of by pneumatic 
ducts ending in the boiler house, on the system mentioned in 
FANS. 
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SAWS, cutting-tools with toothed edges. The various types 
of saw may be classified into reciprocating, revolving, and travel- 
ling, i.e., band-saws passing around wheels. The first class in- 
cludes numerous hand- and machine-operated blades, some cut- 
ting only on the one stroke, others cutting both backwards and 
forwards. The second class covers the circular saws for wood, 



SAWTREY-SAXE 
bone, ivory and metal; the largest of the third class are made 
up to about 12 ft. in diameter. Large band-saws are used for 
cutting up big forgings into various outlines. Some saws have 
the teeth milled or punched out of the solid plate or web; others 
have teeth fastened in with wedges, so that they are easily 
replaced in case of fracture, besides being easier to make and 
temper. What are termed friction saws have either no teeth or 
but slight notches on the periphery, and they will cut through 
iron and steel owing t o  the heat generated by the friction at  the 
great speed of rotation. Diamond saws have a large number of 
diamonds fixed in pockets on the rim and are employed for 
stone sawing. The principal difficulties with saws are clearance in 
the "kerf," which depends on the "set" or side projection of the 
teeth beyond the web or plate of the saw; and true cutting, which 
depends partly on guidance and partly on the truth of the blade. 
Circular saws for wood are hammered to make a "tension," so 
that although the saw does not lie trbe while at  rest, its rim runs 
perfectly true a t  the appropriate speed for which it  has been 
tensioned. 

Saws date from Neolithic times, when they were formed from 
flint fiakes jagged edges; +LA., ,u,y . r \ u r  , o w n  fuuubru fillfi  WOA hv v J  mota' Z l i u L  - 
saws made in bronze or copper. Now steel is employed ex- 
clusively, some for  sawing wood being tempered soft enough to 
be sharpened with a file, while those for cutting metal can only 
be sharpened with a grinding wheel. The fineness or coarseness 
of teeth varies greatly, according to the class of sawing. SO 

do the shapes of teeth, some pointing forward with straight or 
curved edges, others of equal angles and many of special M 
shapes for heavy cross-cutting of lumber. The most elaborate 
teeth have "cleaner" teeth interspaced so as to scrape out the 
sawdust and clean the kerf neatly. I n  the larger circular saws 
the inserted class of teeth is very common. These are held in 
pockets around the disc with a V fastening and a springy holder, 
o r  with a wedge fixing. (See WOOD-WORKING MACHINERY; MA- 
CHINE-TOOLS.) 

SAWTREY, WILLIAM (d. I ~ O I ) ,  English Lollard, was a 
priest a t  Lynn who was summoned before the bishop of Norwich 
for heresy in 1399. H e  was the first Lollard martyr, being burned 
a t  St. Paul's Cross in illarch 1401. 

SAX, ANTOINE JOSEPH, known as ADOLPHE (1814- 
1894)~  maker of musical instruments, was born a t  Dinant in 
Belgium on Nov. 6, 1814, and died in Paris in 1894. In 1835 
he perfected a bass clarinet superior to any that had preceded it. 
H e  went to Paris in 1842, and set up a workshop in the Rue St. 
Georges. Sax discovered a new principle in the manufacture of 
wind instruments, viz., that it  is the proportions given to a column 
of air vibrating in a sonorous tube, and these alone, that determine 
the character of the timbre produced: the material of the walls 
of the tube is not of the slightest importance so long as it offers 
enough resistance. I n  1845 he patented his saxhorn and a family 
of cylinder instruments called saxotrombas. On June 22, 1846 
he registered the saxophone. H e  also effected various improve- 
ments in piston instruments, of which the most important was the 
substitution of a single ascending piston for a number of descend- 
ing ones. 

See J .  P. 0. Cornettant, Histoire d'un inventeur (1860) ; C.  Pilard, 
Les Inventions Sax (1869). 

SAXA RUBRA, also called AD RUBRAS (rupes, i.e., the red 
tufa cliffs) a post-station on the ancient Via Flaminia, 9m. north of 
Rome. The modern hamlet of Prima Porta takes its name from 
the remains of a brick arch, perhaps of Constantine period. I t  
was the site of the defeat of Maxentius by Constantine in A.D. 

312 in the decisive battle which sealed the triumph of Christianity 
(see CONSTANTINE I . ) .  This is often known as the battle of the 
Milvian bridge, from the fact that Maxentius and many of his 
routed troops were drowned there. That Constantine's head- 
quarters were a t  Malborghetto has been proved by Toebelmann 

See F. Toebelmann, Der Bogen van Malbo~ghetto (H~idelberg 
Akademie der Wissenschaften, Abhandlung, philosophisch-hlstorischc 
Klasse, 1915) ; T. ilshby and R. A.  L Fell in Jrl~nzal o j  Romar; 
Studies X I .  (1921) ; G .  Lugli in Boliettino Comixunnle ( 1 9 2 3 )  ; T 
.4shby, The Roman Campagna in  Classical Times, chap. xii. (1927). 

SAXE, JOHN GODFREY (1816-1887), American poet, 
humorist and editor, was born at  Highgate, Vt., June 2, 1816. H e  
was best known as a writer of humorous verse and a lecturer. 
Some of his lyrics have genuine feeling as well as grace. His 
"Rhyme of the Rail," "The Proud Miss McBride," "I'm Growing 
Old" and "Treasures in Heaven" -were once very popular. Among 
his published collections are Hzlmorous and Satirical Poems (18501, 
The  Tirrles, The Telegraph, and other Poeins (1865), and Leisure 
Day  Rhymes (1875). He died at  Albany, N. Y., March 31, 1887. 

SAXE, MAURICE, COMTE DE (1696-I~SO), marshal of 
France, was the natural son of Augustus 11. of Saxony and the 
countess Aurora Konigsmark. I n  1698 the countess sent him t o  
Warsaw to his father, who had been elected king of Poland in the 
previous year, but on account of the unsettled condition of the 
country the greater part of his youth was spent outside its limits. 
H e  served under Prince Eugene in the Netherlands, and under 
Peter the Great against the Swedes. After receiving in 1711 
formal recognition from his father, with the rank of countj he 
accompanied him t o  Pomerania, and in 1712 he  took part in the 
siege of Stralsund. I n  manhood he bore a strong resemblance to  
his fzi'ncr, both i ~ i  persou aiid character. IIis grasp was so power- 
ful that he could bend a horse-shoe with his hand, and to the last 
his energy and endurance were scarcely subdued by the illnesses 
resulting from his many excesses. I n  1714 he married a rich wife; 
Johanna Victoria, countess von Loeben, but he dissipated her 
fortune so rapidly that he was soon heavily in  debt, and the mar- 
riage was annulled in I 721. Meantime, after serving in a cam- 
paign against the Turks in I 7 I 7, he had in I 7 I 9 gone to Paris, to  
study mathematics, and in I j 2 0  obtained a commission as  mark- 
chal de  camp. I n  1725 negotiations were entered into for his elec- 
tion as duke of Courland, a t  the instance of the duchess Anna 
Ivanovna, who offered him her hand. H e  was chosen duke in I 726, 
but declining marriage with the duchess found i t  impossible to  
resist her opposition to his claims, although, with the assistance 
of L30,ooo lent him by the French actress Adrienne Lecouvreur, 
he raised a force by which he maintained his authority till 1727, 
when he withdrew and took up his residence in Paris. On the out- 
break of the war in 1734 he served under Marshal Berwick, and 
for a brilliant exploit a t  the siege a t  Philippsburg he  was in  August 
named lieutenant-general. On the opening of the Austrian Succes- 
sion War in 1741, he took command of a division of the army 
sent to  invade Austria, and on Nov. 19 surprised Prague during 
the night, and took it  by assault before the garrison were aware 
of the presence of an enemy. After capturing the fortress of 
Egcr on April 19, 1742, he received leave of absence, and went 
to  Russia to push his claims on the duchy of Couriand, but 
obtaining no success he returned to his command. His exploits 
had been the sole redeeming feature in a n  unsuccessful campaign, 
and on March 26, 1743. he was promoted to be marshal of France. 

Marshal Saxe was now one of the first generals of the age. I n  
1744 he was chosen to command the expedition to  England on 
behalf of the Pretender, which assembled a t  Dunkirk but did not 
proceed farther. After its abortive issue he received a n  inde- 
pendent command in the Netherlands, and by dexterous manoeu- 
vring succeeded in continually harassing the superior forces of the 
enemy without risking a decisive battle. I n  the following year he 
besieged Tournai and inflicted a severe defeat on the relieving 
army of the duke of Cumberland a t  Fontenoy (q.v.). Thencefor- 
ward to the end of the mar he continued to command in the Neth- 
erlands, always with success. Besides Fontenoy he added Rocoux 
(1746) and Lawfeldt or Val (1747) to  the list of French victories, 
and it  was under his orders that Marshal Lowendahl captured 
Bergen-op-Zoom. H e  himself won the last success of the war in  
capturing Maestricht in 1748. I n  1747 the title formerly held by 
Turenne, "Marshal general of the King's camps and armies," was 
revived for  him. But on Nov. 30, 17 jo, he died a t  Chambord. 

I n  1748 there had been born to  him a daughter, one of several 
illegitimate children, whose granddaughter was George Sand. 
Saxe was the author of a remarkable work on the ar t  of war, 
Mes Re'veries, which though described by Carlyle as "a strange 
military farrago, dictated, as I should think, under opium," is in 
fact a classic. I t  was published posthumously in 1757 (ed, 



Paris, 1877). 
BIBLIOGRAPHY.-Saxe's Lettres et me'moires choisis appeared in 1794. 

See C. von Weber, Moritz Graf von Sachsen, Marsckall von Frankreich 
(f.eipzig, 1863) ; St. RenC Taillandier, Maurice de Saxe, Ctude historique 
d apris les documents des archives de Dresde (1865) ; and C. I?. 
Vitzthum, Maurice de Saxe (Leipzig, 1861) ; also H. Pichat, La 
Campagne du Martchal de Saxe dans les Flanders . . . Suivie d'une 
correspondence intdite de Maurice de Saxe pendant cette campagne 
( ~ g o g ) ,  which contains a full bibliography. 

SAXE-ALTENBURG. The district later forming the duchy 
of Saxe-Altenburg came into the possession of the margrave of 
Meissen about 1329, and later with Meissen formed part of the 
electorate of Saxony. In  1603 Saxe-Altenburg was made into a 
separate duchy, but this only lasted until 1672. I n  1825 it  again 
became a separate duchy under Frederick, previously Duke of 
Saxe-Hildburghausen. His family's reign was terminated by the 
German revolution of I 91 8. 

SAXE-COBURG-GOTHA, formerly a sovereign duchy of 
Germany and a constituent member of the German empire, and 
after 1919 incorporated into Thuringia. (See THURINGIA.) 

History.-The district of Coburg came into the possession of 
the family of Wettin in the 14th century, and after the Wettins 
had become electors of Saxony this part of their lands fell a t  the 
partition of 1485 to the Ernestine branch of the house. From 
that time onward Coburg, Gotha and Saalfeld were frequently 
partitioned and repartitioned until 1826, when Ernest, duke of 
Saxe-Coburg-Saalfeld, exchanged Saalfeld for Gotha, took the 
title of duke of Saxe-Coburg-Gotha and became the founder of 
the~house which ruled until the revolution of 1918. On the death 
of Ernest I1 in 1893 the successio~~ passed to the children of his 
brother Albert, the English prince consort, whose son Prince 
Alfred reigned from 1893 to 1900 and was succeeded by his 
nephew Charles Edward, duke of Albany, the last reigning duke. 

SAXE-MEININGEN, a former grand duchy of Germany, 
and after 1919 a part of Thuringia ( q . ~ . ) .  

History- The Duchy of Saxe-Meiningen, or more correctly 
Saxe-Meiningen-Hildburghausen, was founded in 1681 by Bernard, 
the third son of Ernest the Pious, duke of Saxe-Gotha, and con- 
sisted originally of the western part of the later duchy, the dis- 
trict around Meiningen. 

By the rearrangement of the Saxon duchies in 1826, Saxe-Mein- 
ingen benefited greatly, its area being more than doubled by the 
receipt of 530 sq.mi. of territory. The additions consisted of the 
duchy of Saxe-Hildburghausen, the duchy of Saxe-Saalfeld, which 
had been united with Saxe-Coburg in 1735, and the districts of 
Themar, Kranichfeld and Kamburg. Saxe-Meiningen became a 
member of the new German empire in 1871. In  1918 the ruling 
family lost its power in the general revolution. 

SAXE-WEIMAR-EISENACH, formerly a grand duchy 
of Germany and a sovereign and constituent state of the German 
empire, and after 1919 part of Thuringia ( q . ~ . ) .  

History.-In early times Lf'eimar and district belonged to 
the counts of Orlamiinde, and from the end of the 10th century 
until 1067 i t  was the seat of the counts of Weimar. In  the 14th 
century it  passed t o  the elector of Saxony, falling a t  the partjkion 
of 1485 to the Ernestine branch of the Wettin family. I t  was 
not until 1641 that Saxe-Weimar emerged into an independent 
historical position. I n  this year, having just inherited Coburg 
and Eisenach, the three brothers, William, Albert and Ernest, 
founded the three principalities of Saxe-Weimar, Saxe-Eisenach. 
and Saxe-Gotha. Eisenach fell to Saxe-Weimar in 1644, and 
although the enlarged principality of Saxe-IVeimar-Eisenach was 
temporarily split up  into the lines Saxe-Weimar, Saxe-Eisenach 
and Saxe-Jena, it  was again united under Ernest Augustus, who 
began to reign in 1728. The reign of Charles Augustus, who 
assumed the government in 1775, is the most brilliant in the 
history of Saxe-Weimar. An intelligent patron of literature and 
art, he attracted t o  his court the leading scholars in Germany; 
Goethe, Schiller and Herder were members of this illustrious 
band, and the little state attracted the eyes of all Europe. 

The Congress of Vienna in 1815 added about 660 sq mi. to its 
area and gave its ruler the title of grand duke. Charles Augustus 
was the first German sovereign to give a constitution to  his state 

under Article XI11 of the Federal act. Freedom of the press 
being secured under its constitution, UTeimar became a focus of 
liberal agitation, which drew down upon the grand duke the wrath 
of the reactionary powers (see GERMANY, History). H e  was thus 
forced to curtail some of the liberties granted. In  1866 the grand 
duchy joined Prussia against Austria and afterward entered the 
North German confederation and the new German empire. In  
1919 it was absorbed in the republican state of Thuringia (a Land 
after 1933), with the capital a t  Weimar. 

SAXHORN, the generic name of a family of brass wind in- 
struments (not horns but valve-bugles) with cup-shaped mouth- 

pieces, invented by Adolphe Sax and in 
use chiefly in French and other European 
military bands. instruments of a brighter 
tone quality being preferred in the United 
States for the same purposes. (See BOM- 
BARD'~~; BUGLE; HORN;  TUBA; VALVES 

[PISTONS] .) 
BIBLIOGR.~PHY.-G~~V~'S Dictionary of Mu- 

sic and Musicians, H. C. Colles, ed., vol. 4, p. 
532 and vol. 5, p. 735, 3rd ed., (1927-28), 
La Grande Encycloptdie, vol. 29, p. 635 
(Paris, 1886-1902) ; G. Kastner, Manuel 
Genlral de Mzdsique Militzire (Paris, 1848), 
especially plates XX, XXII and XXIII. 

SAXIFRAGACEAE, a small family 
of dicotyledons belonging to the subclass 
Archichlainydeae and the cohort Rosales. 
There are So genera with about goo spe- 
cies distributed through the arctic and 

BY COURTESY OF THE METRO- 
north temperate zone, often alpine. I t  is 

POLITAN M U S E U M  OF A R T  represented in Britain by its largest genus, 
T HE S AXHORN ( A  MODI-  Saxifraga (see SAXIFRAGE), Cl~rysosple- 
FICATloN OF THE KEYED niuna (golden saxifrage) and ~hrnass ia  
B U G L E )  INVENTED 
ADoLPHE , N  ,a43 BY (grass of Parnassus). The plants are 

herbs. generallv with scattered exstipulate 
leaves with a broad leaf-base. ';The s&ll flowers are generaily ar- 
ranged in cymose inflorescences and are bisexual, regular and 
hypogynous, perigynous or more frequently more or less epigy- 
nous, this variation in the relative position of the ovary occurring 
in one and the same genus Saxifraga. The free stamens are ob- 
diplostemonous, i.e., those of the outer whorl are opposite to the 
petals, and two carpels. The carpels are sometimes free, more 
generally united a t  the base, or sometimes completely joined to 
form a one- or two-chambered ovary with two free styles. The 
fruit is a many-seeded capsule. 

Nearly half the species (3jo)  are contained in the genus Saxi- 
fraga. Cl~rysosplenium, with 45 species, two of which are British, 
has a very similar distribution. The North American genus 
Heuchera has sometimes apetalous flowers. Astilbe has 2 0  species 
in temperate Asia and northeastern North America; A. japonica 
is commonly grown in the% spring as a pot-plant and often mis- 
named Spiraea. 

The family is now extended to include other groups of genera 
differing in habit and more or less in general conformation from 
those referred to. Among these is the genus Ribes, to which belong 
the gooseberry (R. grosszllaria) and currants of gardens. These 
are shrubs with racemes of flowers which have only one whorl of 
stamens (isostemonous), an inferior unilocular ovary with two 
parietal placentas, the fruit a berry. Other genera are Hydrangea 
(q.v.), Deutzia and Rhiladelphus, all well-known garden plants; 
P. coronarius is the so-called syringa or  mock-orange. They are 
shrubs or trees with simple, generally opposite leaves, pentamerous 
flowers with epigynous stamens and a tri- to pentalocular ovary. 
Escallonia, which represents a small group of genera with leathery 
gland-dotted leaves, is also included. 

In  North America, Saxifraga is represented by about 30 species, 
the other prominent genera being Ribes (currant and gooseberry). 
with 20 species, and Heuchera (alum root), with 10 species. 

For a treatment of the genera see A. Engler, "Saxifragaceae," Engler 
and Prantl, Die Natiirlichen Pflawzenfamilien, ed. 2, 18a: 74-226, fig. 
64-132 (1930). 

SAXIFRAGE (Saxifraga), a genus of plants which gives its 
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name to the family (Saxifragaceae) of which it is a member, 
There are about 400 species distributed in the temperate and 
arctic parts of the northern hemisphere, frequently at  consider- 
able heights on the mountains, and also found on the Andes, 
They are mostly herbs, native to mountains and rocky places, with 
perennial rootstocks and leaves in  tufts or scattered on the flower- 
stalks. 

The arrangement of the flowers is very various, as also are 
the size and colour of the flowers themselves. Thirteen species 
are found in Britain, some alpine plants of great beauty (5'. 
oppositifolia, S. nivalis, S .  aizoides, etc.) and others, like S granzi- 
1% frequenting meadows and low ground, while S. tridactylites 
may be found on almost any dry mall. S. u~nbrosa is London 
pride or St. Patrick's cabbage, a common garden plant, a native 
of the Spa~lish peninsula and also of the mountains of west and. 
southwest Ireland. 

Some 85 species occur in North America, most numerously in 
the Rocky mountain region. Well-known species are the early 
saxifrage (S. virginiensis) and the swamp saxifrage (S .  pennsyl- 
.~'nnica),  of the eastern United States and Canada, and the tufted 
saxifrage (S. caespitosa). found on rocks in mountains acrov the 
continent. Many species are in cultivation, including the numer- 
ous alpine species, such as S .  cotyledon, with tall panicles studded 
with \,,hite flowers, and others, many adapted for rockwork. The 
strawberry-geranium (S. sarmentosa) is an old Conservatory and 
window plant. 

The saxifrages are among the most interesting alpine plants 
for  culture in the rock garden. some grow best in ,-lefts in 
the rocks, others in gritty detritus characteristic of moraines. 
Xearly 200  species are cultivated by fanciers. Most of them 
prefer gritty soils, perfect drainage and freedom from acid con- 
ditions. Many are from alpine fell fields and will not stand too 
much midday heat. A~~~~ the hest for rock gardens in the 
U.S. are saxifraga aizoon (with several varieties); S. apicu- 
lata, a cushion plant; S. cochlcnris, best grown in crushed lime- 
stone; S. decipiens (with hybrids of several colours); S, hosti, 
a cushion plant TTith floITers; S ,  moschata, a dwarf, moss- 
like and S, oppositifolia, malies prostrate mats 
and has many varieties. (N. TR,; X ) 

SAXO GRAMMATICUS (c .  I I  jo-c. 1206), ~ ~ ~ i ~ h  his- 
torian and poet, belonging to a family of warriors, his father and 
grandfather having served under Valdemar I., king of Denmark 
(d. 1182). SaxO was in the service of Archbishop ~ b ~ ~ l ~ ~  from 
clbout 1182 to 1201. the archbishop>s suggestion he began, 
about 1185, to write the history of the ~ ~ ~ i ~ h  christian kings 
from the time of Sweyn Astridson (d. 1o76), but later Absalon 
prevailed on him to write also the history of the earlier heathen 
times, and to combine both into a great work, Gesfa Dalzorum, 
or ~ i ~ t ~ ~ i ~  ~ ~ ~ i ~ ~ .  ~h~ died before the work was 
finished, and therefore the preface, written about 1208, deGicates 
the work to his successor ~ ~ ~ h b i ~ h ~ ~  ~ ~ d ~ ~ ~ ~ ,  and to ~i~~ valde- 
mar 11. ~ ~ t h i ~ ~  else is known about s ~ ~ ~ ' ~  life and a 
chronicle of 1265 callS him llmirae et  urbanae eloquentiae cleri- 
cus"; and an epitome of his work from about 1340 describes him 
as "egregius grammaticus, origine Sialandicus." 

The surname of "Grammaticus" is probably of later origin, 
scarcely earlier than I joo, apparently owing to a mistake. The 
title of "provost of REskilde," given him in the 16th century, is 
also probably incorrect, the historian being confounded with an 
older contemporary, the provost of the same name. Saxo, from 
his apprenticeship as the archbishop's secretary, had acquired a 
brilliant but somewhat euphuistic Latin style, and wrote fine 
Latin verses, but otherwise he does not seem to have had any 
very great learning or extensive reading. His models of style 
were Valerius Maximus, Justin and Martianus Capella, especially 
the last. Occasionally he mentions Bede, Dud0 of St. Quentin 
and Paulus Diaconus, but he does not seem to have studied them 
or  any other historical works thoroughly. His sources are partly 
Danish traditions and songs, partly the statements of Archbishop 
Absalon, partly the accounts of Icelanders and, lastly, some few 
earlier sources, lists of Danish kings and short chronicles, which 
furnished him with some reliable chronological facts His work 
is a loose series of biographies of Danish kings and heroes. 
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I The first nine books of the Gesta  Danorum comprise traditions 
of kings and heroes of the half-mythical time up to about 950. 
Here we have traditions about Fredfrode, about Amleth (Hamlet) 
and Fenge, about Hrolfr Kraki, Hadding, the giant Starkather, 
Harald Hildetann and Ragnarr Lodbrok. In  this earlier history 
Saxo has also embodied myths of national gods who in tradition 
had become Danish kings, for instance, Balder and Hother, and 
of foreign heroes, likewise incorporated in Danish history, as 
the Gothic Jarmunrik (A.S. Eormenric), the Anglian Vermund 
(A.S. Girmund) and Uffe (A.S. Offa), the German Hedin and 
Hild and others. Frequently the narrative is interrupted by  
translations of poems, which Saxo has used as authentic sources, 
although they are often only a few generations older than himself. 
I n  the later books (x.-xvi.) of his work he follows to a greater 
extent historical accounts, and the more he approaches his own 
time the fuller and the more trustworthy his relation becomes; 
especially brilliant is his treatment of the history of King Valde- 
mar and of Absalon. But his patriotism and want of critical 
sense often blind him to the historical truth. 

Saxe's work Tvas published for the first time, from a ms. afterwards I lest, in Paris, 1514, b;, the Danish humanist Chril:ia;n Pc&rscn; this 
edition was reprinted at Basel, 1534, and at Frankfort, 1576. The last 
complete edition is that of Alfred Holder (Strassburg, 1886). There 
1s an English translation by O. Elton and F. Y .  Powell (London, 1894). 
There is a later edition of the first nine books of Saxo's works, Saxo 
Grammaticus: Die ersten neun Biicher der diinischen Geschichte (ed. 
H .  Jantzen, 18~~-1goo) ; and a commentary and German trans., P. 
Hermann, Erliiuterzmgen z u  den ersten neun Biichern der diinischen 
Geschichte des Sax0 Grammaticus (1901-2). There is also a new 
Danish edition, Sakses Danesaga (ed. J .  Olick, 1925), and a Danish 
study of s ~ ~ ~ , ~  life and work, S. C .  Larsen, Saxe Grammaticus, hans 
Verk og Perso9z (1925). 

SAXONS, a Teutonic people mentioned for the first time by 
Ptolemy about the middle of the 2nd century. At that time they 
are said to  have inhabited the neck of the Cimbric peninsula, by 
which we have probably llnderstand the modern province of 
Schleswig, together with three islands lying off its western coast. 
We next hear of them in connection with piratical expeditions in 
the North sea about the year 286. These raids became more fre- 
quent during the 4th century, and at  the beginning of the 5th 
century the northern coast of Gaul and the south-east coast of 
Britain were known at  litora Saxonica. During the same period 
the appear have a portion of 
north-west Germany. According to their own traditions they 
landed a t  Hadeln in the neighbourhood of Cuxhaven and seized 
the surrounding districts from the Thuringians. By the middle of 
the 4th century they had advanced westwards the basin 
the YSel, and in the following centuries we find them in posses- 
sion of the whole of the basin of the ~ m s ,  except the coast dis- 
trict, while that of the Weser with all its tributaries belonged t o  
them as fa r  as the Diemel, where they On the 
Hessian Franks, the ancient Chatti. The conquest of the Boructuari 
who dwelt between the Lippe and the Ruhr marks the extent of 
their progress towards the south-west. This took place shortly 
before the end of the 7th century. They frequently came into 
conflict with the Franks and on several occasions had t o  submit 
t o  their supremacy. NO thorough conquest was, however, carried 
until the time of Charlemagne, who, between the Years 772 and 
785, annexed the whole region as fa r  as the Elbe, destroying in 
772 the Irminsul, their great sanctuary, near Marsberg on the 
Diemel. Up to this time they had remained entirely heathen. At 
the beginning of the following century Charlemagne also con- 
quered the Saxons known as Nordalbingi in western Holstein, a 
district which had perhaps been occupied by a southward move- 
ment from the original home of the tribe. 

I t  is doubtful how far the Saxons who invaded Britain were 
really distinct from the Angli, for all their affinities both in lan- 
guage and custom are with the latter and not with the Saxons 
(Old Saxons) of the Continent. During the 5th century we hear 
also of Saxon settlements on the coasts of Gaul. The most im- 
portant were those at  the mouth of the Loire founded in the time 
of Childeric, Clovis's father, and at  Bayeux, in a district which re- 
mained in their possession until towards the close of the 6th cen- 
tury. From the 6th century onwards, however, we hear practically 
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nothing of the Saxons as a seafaring people. Almost all the 
southern coast of the North sea had now come into the possession 
of the Frisians, and one can hardly help concluding that most of 
the maritime Saxons had either voluntarily or by conquest become 
incorporated in that kingdom. 

See Ptolemy ii, 11; Eutropius ix, 21; Zosimus iii, 6; Ammianus 
Marcellinus xxvi, 4. j, xxvii, 8. 5 ,  xxviii, 2. 12, 7. 8, xxx, 5.  I and 4;  
Notitia dignitatultz; Gregory of Tours, Historia Fratzcorum, ii, 19, 
iv, 10. 14, v, 27, x. 9 ;  Rede, Hist. Eccl. v, 10 seq.; Annales Einhardi; 
Translatio S. Alexandri; Hucbald, Vita S. Lebuini; Widukind, Res 
Cestae Saxonicae, i. I ff. (F. G .  M. B.) 
SAXONY, one of the German Lander, ranking among the con- 

stituent states of the German reich fifth in area and third in 
population, bounded in 1938 S. by Czechoslovakia, on the west 
by Bavaria and Thuringia and on the west, north and east by 
Prussia. I t s  frontiers have a circuit of 760 mi. and, with the 
exception of some small exclaves and enclaves, i t  forms a compact 
t h o l e  of a triangular shape, its base extending from northeast 
to southwest, and its apex pointing northwest. I t s  greatest length 
is 130 mi.; greatest breadth 93 mi., and total area 5,789 sq.mi. 

Phys ica l  Features.-Saxony belongs almost entirely to the 
central mountain region of Germany, only the districts along the 
north border and around Leipzig descending into the great north- 
European plain. The chief mountain range is the Erzgebirge, 
stretching for go mi. along the south border, and reaching in the 
Fichtelberg (3,979 ft.  and 3,953 ft.) the highest elevation in 
the country. The west and southwest are occupied by ramifications 
and subsidiary groups of this range, such as the Central Saxon 
chain, and the Oschatz group. The southeast angle of Saxony 
is occupied by the mountains of Upper Lusatia (highest summit 
2,600 ft.). Northwest from this group, and along both banks 
of the Elbe, which divides i t  from the Erzgebirge, extends the 
picturesque Saxon Switzerland. The action of water and ice upon 
the soft sandstone of which the hills here are chiefly composed 
has produced deep gorges and isolated fantastic peaks, but the 
highest summit attains a height of only 1,830 ft. ;  the more 
interesting peaks, as the Lilienstein, Konigstein and the Bastei, 
are lower. Saxony lies almost \irholly in the basin of the Elbe, 
which has a navigable course of 72 mi. from southeast to  north- 
west. The Mulde, formed of two branches, is the second river 
of Saxony; others are the Black Elster, the White Elster, the 
Pleisse and the Spree, all part of the Elbe system. There are 
no lakes of any size. The best known of many mineral springs 
is a t  Bad Elster in the Vogtland. 

Climate.-The climate is mildest in the valleys of the Elbe, 
Mulde and Pleisse and severest in the Erzgebirge. The average 
temperature varies from 48' to  so0. The Erzgebirge is the rain- 
iest district, 274 to 334 in. falling yearly; the amount decreases 
as one proceeds northward, and Leipzig, with an average annual 
rainfall of I 7 in., enjoys the driest climate. 

Population.- In 1939 the population of Saxony was 5,206,822, 
or 899.4 per square mile. Except the free towns, Saxony is the 
most densely peopled member of the German reich. The growth 
of the population after 181 j ,  when Saxony received its present 
limits, has been as  follows: (1815) 1,178,802 ; (1830) 1,402,066; 
(1840) 1,706,275; (1864) 2,344,094; (1875) 2,760,586; (1895) 
3,787,688; (1905) 4,508,601. The preponderating industrial ac- 
tivity fosters the tendency of the population to concentrate in 
towns, and no German area, with the exception of the Hanseatic 
towns, has so large a proportion of urban population. The people 
of Saxony are chiefly of pure Teutonic stock; a proportion are 
Germanized Slavs, and to the south of Bautzen there is a large 
settlement of Wends, who retain their language. 

The chief towns are Leipzig (pop. 1939, 701,606), Dresden 
(625,174), Chemnitz (334,563), Plauen (110,342), Zwickau (85,- 
484), Meissen (47,833), Bautzen (41,793), Zittau (38,271), Frei- 
berg (35,847), Freital (36,652), Pirna (36,130), Reichenbach 
(31,266), Glauchau (33,586), and Krimmitschau (26,942). 
Other important towns are Meerane and Werdau. 

Communications.- The roads in Saxony are numerous and 
good, and there are over 1,268 mi. of railway. The only navigable 
river is the Elbe. 

Agriculture.-Saxony is one of the most fertile parts of 

Germany, and is highly developed agriculturally. Fertility dimin- 
ishes as we ascend towards the south, until on the bleak crest 
of the Erzgebirge cultivation ceases. In  1834 a law was passed 
providing for the union of the scattered lands belonging to each 
proprietor, and that may be considered the dawn of modern 
Saxon agriculture. The richest grain districts are near Meissen. 
Grimma, Bautzen, Dobeln and Pirna. The chief crop is rye, 
but oats are hardly second to it. Wheat and barley are grown 
in considerably less quantity. Very large quantities of potatoes 
are grown', especially in the Vogtland. Beet is also grown ex- 
tensively. Flax is grown in the Erzgebirge and Lusatian mountains. 
where the manufacture of linen was a t  one time a flourishing 
domestic industry. Enormous quantities of cherries, plums and 
apples are annually borne by the trees round Leipzig, Dresden and 
Colditz. The Saxon vineyards, chiefly on the banks of the Elbe 
near Meissen and Dresden, have passed through difficult times 
of late years, owing to the ravages of the phylloxera. 

Livestock.-Cattle rearing, which has been an industry since 
the advent of the Wends in the 6th century, is important on the 
extensive pastures of the Erzgebirge and in the Vogtland. In  
1765 the regent Prince Xaver imported 300 merino sheep from 
Spain, and so improved the native breed by this new strain that 
Saxon sheep were eagerly imported by foreign nations to improve 
their flocks, and "Saxon electoral wool" became one of the best 
brands in the market. Sheep farming, however, has considerably 
declined within the last few decades. Swine furnish a very large 
proportion of the flesh diet of the people. Geese abound particu- 
larly round Leipzig and in Upper Lusatia, poultry about Bautzen. 

Forests.-The forests of Saxony are extensive and have long 
been well cared for both by government and by private pro- 
prietors. The famous school of forestry a t  Tharandt was founded 
in 1811. The Vogtland is the most densely wooded portion of 
Saxony, and next comes the Erzgebirge. 

Mining.-Silver was raised in the 12th century, and argen- 
tiferous lead is still the most valuable ore mined; tin, iron and 
cobalt rank next, and coal is one of the chief exports. Copper, 
zinc and bismuth are also worked. The country is divided into 
four mining districts: Freiberg, where silver and lead are the chief 
products; Altenberg, where tin is mainly raised; Schneeberg, 
yielding cobalt, nickel and ironstone; and Johanngeorgenstadt, 
with ironstone and silver mines. The coal is found principally in 
two fields--one near Zwickau, and the other in the governmental 
district of Dresden. Brown coal or lignite is found chiefly in the 
north and northwest. Peat is especially abundant on the Erz- 
gebirge. Immense quantities of bricks are made all over the 
country. Excellent sandstone for building is found on the hills 
of the Elbe. Fine porcelain clay occurs near Meissen, and coarser 
varieties elsewhere. 

Industries.-The central-European position of Saxony has 
fostered its commerce; and its manufactures have been encour- 
aged by the abundant water po

w

er throughout the country. 
Nearly one-half of the motive power used in Saxon factories is 
supplied by the streams, of which the Mulde, in this respect, is 
the chief. The early foundation of the Leipzig fairs, and the 
enlightened policy of the rulers of the country, have also done 
much to develop its commercial and industrial resources. The 
manufacture of textiles is carried on a t  Zwickau, Chemnitz, 
Glauchau, Meerane, Hohenstein, Kamenz, Pulsnitz and Bischofs- 
werda. The centre of the cotton manufacture (especially of cot- 
ton hosiery) is Chemnitz; cotton muslins are made throughout 
the Vogtland, ribbons a t  Pulsnitz and its neighbourhood. Woollen 
cloth and buckskin are woven a t  Kamenz, Bischofswerda and 
Grossenhain, all in the northeast, woollen and half-woollen under- 
clothing a t  Chemnitz, Glauchau, Meerane and Reichenbach; 
while Bautzen and Limbach produce woollen stockings. Linen is 
manufactured chiefly in the mountains of Lusatia, where the 
looms are still to  some extent found in the homes of the weavers. 
Damask is produced a t  Gross-Schonau and other places. Lace- 
making, discovered or introduced by Barbara Uttmann in the 
latter half of the 16th century, and now fostered by government 
schools, was long an important domestic industry among the 
villages of the Erzgebirge, and has attained to a great industry 
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in Plauen. Straw-plaiting is carried on by the inhabitanis of the the Franks who threatened their independence. The reduction of 
mountain slopes between Gottleuba and Lockwitz. ]$laxcloth is 
manufactured at Leipzig, and artificial flowers at  1,eip~lg and 
Dresden. Stoneware and earthenware are made at Chemnitz, 
Zwickau, Bautzen and Meissen, porcelain ("Dresden china") at  
Meissen, chemicals in and near Leipzig. Dobeln, Werdau and 
Lossnitz are the chief seats of the Saxon leather trade; cigars 
are very extensively made in the town and district of Leipzig, 
and hats and pianofortes a t  Leipzig, Dresden and Chemnitz. 
Paper is made chiefly in the west of Saxony. Machinery of 
all kinds is produced, from the sewing-machines of Dresden to 

the Saxons was attempted by Charles Martel and Pippin the 
short, and was finally carried through in a series of campaigns by  
Charles the Great (Charlemagne) (q .v . ) .  Before his death Saxony 
passed under Frankish supremacy, and within a century it  had 
come to form an outpost of German and Christian influence 
against the Slavs of the provinces south of the Baltic. 

The conversion of the Saxons to  Christianity, which during 
this time had been steadily progressing, was continued in the reign 
of the emperor Louis I .  Bishoprics were established a t  Bremen, 
Miinster, Verden, &linden, Paderborn, Osnabriick, Hildesheim, 

the steam-locomotives and marine-engines of Chemnitz. The last- Hamburg and Halberstadt. The abbey of Corvey soon became a I named place, though the centre of the iron-manufacture of 
Saxony, has to import every pound of iron by railway. The lead- 
ing branch is the machinery used in the industries of the country- 
mining, paper-making and weaving. The very large printing trade 
of Leipzig encourages the manufacture of printing-presses in that 
city. There are a number of active breweries in Saxony. The 
smelting and refining of the metal ores is also an important 
industry. 

The principal expnr t  are w~o!, woollen, cotton, liner, goods, 
machinery, china, pianofortes, cigarettes, flannels, stockings, cur- 
tains and lace, cloth from Reichenbach and Zittau. watches of 
superlative value from Glashutte and toys from the Vogtland. 

Government.-The republican constitution of 1 9 2 ~  provided 
for a Landtag of 96 members. After 1933 this was superseded by 
the administration of a national socialist district leader (Gau- 
leiter) and federal governor (Rez'chsstattlaakted, Martin Mutsch- 
rnann, appointed by Hitler. 

The Saxon Oberlandesgericht has its seat a t  Dresden, and the 

centre of learning for the country, and the Saxons undertook 
with the eagerness of converts the conversion of their heathen 
neighbours. Towards the middle of the century there were signs 
of a reaction against Frankish rule and towards heathenism among 
the Saxon free peasantry, but it  had no permanent result, and the 
connection with the empire was unbroken. By the treaty of Ver- 
dun in 843 Saxony fell to  Louis the German, but he paid little 
attention to the northern part of his kingdom, which was harassed 
by the Normafis and the Slai-s. About 8 50, however, he appointed 
a Saxon noble named Liudolf as margrave to  defend the Limes 
Saxoniae, a narrow strip of land on the eastern frontier. Liudolf, 
who is sometimes called "duke of the East Saxons," carried on a 
vigorous warfare against the Slavs and extended his influence 
over other parts of Saxony. H e  died in 866, and was succeeded 
by his son Bruno, who was killed fighting the Normans in  880. 
Liudolf's second son, Qtto the Illustrious, was recognized as  duke 
of Saxony by King Conrad I., and on the death of Burkhard, mar- 
grave of Thuringia in 908, obtained 'authority over that country 

Reichsgericht-the supreme court of law for the whole German 
reich-at Leipzig 

Church.-The great majority of the inhabitants of Saxony are 
Protestants. The government of the Evangelical-Lutheran Church 
was vested in the Evangelical Consistory at  Dresden. I ts  repre- 
sentative assembly consisting of clergymen and lay members was 
called a synod (Synode). The Moravian Brethren established their 
chief seat a t  Werrnhut. 

Education.-Of the four universities founded by the Saxon 
electors at  Leipzig, Jena, Wittenberg, later transferred to Halle, 
and Erfurt,  now extinct, only the first is included in Saxony. 
There are famous endowed schools (Furstenschulen) a t  Meissen 
and Grimma. Saxony is particularly well equipped with technical 
schools, the textile industries being especially fostered by numer- 
ous schools of weaving, embroidery and lacemaking; but the 
mining academy a t  Freiberg and the school of forestry a t  Thar- 
andt are probably the most widely known. The conservatory of 
music a t  Leipzig and the ar t  collections at  Dresden have a ~vorld- 
wide reputation. 

HISTORY 

The name Saxony has been borne by two distinct blocks of terri- 
tory. The first was the district in the north-west of Germany, 
inhabited originally by  the Saxons, which became a duchy and 
attained its greatest size and prosperity under Henry the Lion 
in the 12th century. I n  1180 i t  was broken up, and the name of 
Saxony disappeared from the greater part of it, remaining only 
with the districts around Lauenburg and Wittenberg. Five cen- 
turies later Lauenburg was incorporated with Hanover, and Wit- 
tenberg is the nucleus of modern Saxony, the name being thus 
transferred from the west to the east of Germany. In  1423 Meis- 
sen and Thuringia were united with Saxe-Wittenberg under Fred- 
erick of Meissen, and gradually the name of Saxony spread over 
all the lands ruled by this prince and his descendants. 

The earlier Saxony was the district lying between the Elbe and 
the Saale on the east, the Eider on the north and the Rhine on the 
west, with a fluctuating boundary on the south. This territory 
was a stronghold of Germanic heathenism and included at  Eres- 
burg, the modern Marsberg, one of the chief Germanic sanctu- 
aries, marked by  the Irminsul, a wooden pillar which was the 
centre of Saxon worship. The prolonged resistance which the 
Saxons offered t o  Christianity was chiefly due t o  their hostility to 

also. H e  made himself practically independent in Saxony, and 
played an important part in the aifairs of the empire. H e  died in 
912 and his son Henry I. ,  the Fowler, not only retained his hold 
over Saxony and Thuringia, but in 919 was elected German king. 
H e  extended the Saxon frontier almost to  the Oder, improved the 
Saxon forces by  training and equipment, established new marks, 
and erected forts on the frontiers for which he provided regular 
garrisons. Towns were walled, where i t  was decreed markets and 
assemblies should be held, churches and monasteries were founded, 
civilization was extended and learning encouraged. Henry's son, 
Otto the Great, was crowned emperor in 962, and his descendants 
held this dignity until the death of the emperor Otto 111. in 1002. 

Under this able dynasty the Slavs were driven back, the domestic 
policy of Henry the Fowler was continued, the Saxon court became 
a centre of learning visited by  Italian scholar%, and in 968 an 
archbishopric was founded a t  Magdeburg for the lands east of 
the Elbe. The extent of Otto the Great's dominions compelled 
him to delegate much of his authority i n  Saxony and in 960 he 
gave to 9 trusted relative Hermann Billung certain duties and 
privileges on the eastern frontier, and from time to time appointed 
him as his representative in Saxony. Hermann gradually extended 
his authority, and when he died in 973 was followed by  his son 
Bernard I., who was undoubtedly duke of Saxony in 986. When 
Henry 11. was chosen German king in 1002 he met the Saxons at  
Merseburg, and on promising to observe their laws Bernard gave 
him the sacred lance, thus entrusting Saxony to his care. Bernard 
was succeeded by his son Bernard II . ,  who took up a hostile atti- 
tude towards the German kings, Conrad 11. and Henry 111. His 
son and successor Ordulf, who became duke in 1059, carried on 
a long and obstinate struggle with Adalbert, archbishop of Bremen, 
who was compelled to cede one-third of his possessions to  Ordulf's 
son Magnus in 1066. The emperor Henry 111. sought to  win the 
allegiance of the Saxons by residing among them. H e  built a castle 
a t  Goslar and the Harzburg; and his successor Henry IV. also 
spent much time in Saxony. 

I n  1070 Otto of Nordheim, duke of Bavaria, who held large 
estates in this country, was accused of a plot to  murder Henry, 
and his lands were confiscated. Otto, in alliance with Magnus, 
won considerable support in Saxony, but after some fighting both 
submitted and were imprisoned; and Magnus was still in  con- 
finement when on his father's death in 1072 he became titular 
duke of Saxony. As he refused to give up  his duchy he was kept 
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in prison, while Henry confiscated the estates of powerful nobles, 
demanded the restoration of ducal lands by the bishops, and gar- 
risoned newly-erected forts with Swabians. These proceedings 
aroused suspicion and discontent, which were increased when the 
emperor assembled a n  army, ostensibly to attack the Slavs. The 
Saxon nobles refused to join the host until their grievances were 
redressed, and in 1073 a league was formed a t  Wormesleben. 
When the insurgents under Duke Otto were joined by the Thurin- 
gians, Henry was compelled in  1074 to make various concessions 
t o  them, and in particular to  release Magnus. At last Henry, 
having obtained help from the princes of the Rhineland, attacked 
and defeated the Saxons a t  Hohenburg near Langensalza but par- 
doned Otto, whom he appointed administrator of the country. 
The Saxons, however, were not quite subdued; risings took place 
from time t o  time, and the opponents of Henry IV. found con- 
siderable support i n  Saxony. During the century which followed 
the death of Hermann Billung, there had been constant warfare 
with the Slavs, but although the emperors had often taken the 
field, the Saxons had been driven back to the Elbe, which was 
a t  this time their eastern boundary. I n  1106 Magn;s died, and 
the German king Henry V. bestowed the duchy upon Lothair, 
count of Supplinburg, whose wife Richenza inherited the Saxon 
estates of her grandfather Otto of Nordheim, on the death of her 
brother Otto in  I I 16. Lothair quickly made himself independent, 
defeated Henry a t  Welfesholz in 1115, and prosecuted the war 
against the Slavs with vigour. I n  I I 25 he became German king, 
and in 1137 gave Saxony to Henry the Proud, duke of Bavaria, 
who had married his daughter Gertrude, and whose mother Wulf- 
hild was a daughter of Magnus Billung. The succeeding German 
king Conrad 111. refused to allow Henry to hold two duchies, and 
gave Saxony t o  Albert the Bear, margrave of Brandenburg, who 
like his rival was a grandson of Magnus Billung. Albert's attempts 
to  obtain possession failed, and after Henry's death i n  1139 he 
formally renounced Saxony in favour of Henry's son, Henry the 
Lion (q.v.). The new duke improved its internal condition, 
increased its political importance, and pushed its eastern frontier 
towards the Oder. I n  1180, however, he was placed under the 
imperial ban and Saxony was broken up. Henry retained Bruns- 
wick and Luneburg; Westphalia, as  the western portion of the 
duchy was called, was given to Philip, archbishop of Cologne, 
and a large part of the land was divided among nine bishops and 
a numbel' of counts who thus became immediate vassals of the 
emperor. The title duke of Saxony was given to Bernard, the 
sixth son of Albert the Bear, together with the small territories 
of Lauenburg and Wittenberg, which were thus the only portions 
of the former duchy which now bore the name of Saxony. Ber- 
nard, whose paternal grandmother, Eilicke, was a daughter of 
Magnus Billung, took a prominent part in German affairs, but 
lost Lauenburg which was seized by Waldemar II . ,  king of Den- 
mark. Dying in 1212, Bernard was succeeded in Wittenberg by 
his younger son Albert I., who recovered Lauenburg after the 
defeat of Waldemar a t  Bornhoved in I 2 27. Albert died in  1260, 
and soon after his death his two sons divided his territories, when 
the elder son John took Lauenburg which was sometimes called 
lower Saxony, and the younger, Albert II. ,  took Wittenberg or 
upper Saxony. Both retained the ducal title and claimed the 
electoral privilege, a claim which the Lauenburg line refused to 
abandon when i t  was awarded to the Wittenberg line by the 
Golden Bull of 1356. 

Saxe-Lauenburg was governed by John until his death in  1285, 
when it  passed to his three sons John II. ,  Albert 111. and Eric I. 
As Albert had no sons the duchy was soon divided into two parts, 
until on the death of duke Eric III. ,  a grandson of John II., in 
1401, it  was reunited by  Eric IV., a grandson of Eric I. When 
Eric IV, died in 1412 he was succeeded by his son Eric V., who 
made strenuous but valn efforts to  obtain the electoral duchy of 
Saxe-Wittenberg, which fell vacant on the death of the elector 
Albert 111. in 1422. Eric died in 1436 and was followed by his 
brother Bernard IV., whose claim to exercise the electoral vote was 
quashed by the electors in 1438; and who was succeeded by his 
son John IV. in 1463. The next duke, John's son Magnus I., spent 
much time in struggles with the archbishop of Bremen and the 

bishop of Ratzeburg; he also assisted the progress of the Reforma- 
tion in Lauenburg. Magnus, who was formally invested with the 
duchy by the emperor Charles V. in 1530, was the first duke to 
abandon the claim to the electoral privilege. After his death in 
1543 his son Francis I. reigned for the succeeding 28 years, and 
his grandsons, Magnus 11. and Francis II., until 1619. Francis, 
who did something to improve the administration of his duchy, 
was succeeded in turn by his two sons and his two grandsons; but 
on the death of Julius Francis, the younger of his grandsons, in 
1689 the family became extinct. 

Several claimants to Saxe-Lauenburg thereupon appeared, the 
most prominent of whom were George William, duke of Liine- 
burg-Celle, and John George III. ,  elector of Saxony. George Kil-  
liam based his claim upon a treaty of mutual succession made in 
1369 between his ancestor Magnus II., duke of Brunswick, and the 
reigning dukes of Saxe-Lauenburg. John George had a double 
claim. Duke Magnus I. had promised that in  case of the extinc- 
tion of his family Lauenburg should pass to  the family of Wettin, 
an arrangement which had been confirmed by the emperor Maxi- 
milian I. in 1507. Secondly, John George himself had concluded 
a similar treaty with Julius Francis in 1671. I n  1689 the elector 
received the homage of the people of Lauenburg. George William, 
however, took Ratzeburg, and held it  against the troops of a third 
claimant, Christian V., king of Denmark; and in 1702 he bought 
off the claim of John George, his successor being invested with 
the duchy in 1728. Since that date its history has been identified 
with that of Hanover (q.v.). 

In  Saxe-Wittenberg Albert 11. was succeeded in 1298 by  his 
son Rudolph I., who was followed in 1356 by his son Rudolph 11. 
He in turn was succeeded in 1370 by his half-brother Wenceslaus, 
who temporarily acquired the duchy of Liineburg for his house. 
H e  was followed in 1388 by  his eldest son Rudolph 111. Lavish 
expenditure during the progress of the council of Constance 
reduced Rudolph to poverty and on the death in 1422 of his 
brother Albert III., who succeeded him in 1419, this branch of the 
family became extinct. 

THE ELECTORATE 

A new era in  the history of Saxony dates from 1423, when 
the Emperor Sigismund bestowed the vacant electoral duchy of 
Saxe-Wittenberg upon Frederick, margrave of Meissen. Fred- 
erick was a member of the family of Wettin, which since his 
day has played a prominent part in  the history of Europe, and 
he owed his new dignity to  the money and other assistance 
which he had given to the emperor during the Hussite war. 
The new and more honourable title of elector of Saxony now 
superseded his other titles, and the name Saxony gradually spread 
over his other possessions, which included Meissen and Thur- 
ingia as well as Saxe-Wittenberg. His new position as elector 
combined with his personal qualities to  make him one of the 
most powerful princes in Germany, and had the principle of 
primogeniture been established in his country, Saxony and not 
Prussia might later have been the leading power in  the German 
empire. H e  died in  1428, just before his lands were ravaged 
by the Hussites in 1429 and 1430. The division of his territory 
between his two sons, the elector Frederick 11, and William, 
occasioned a destructive internecine war. Frederick II.'s two 
sons, Ernest and Albert, succeeded to their father's possessions 
in 1464, and for 20 years ruled together peaceably. The land 
prospered rapidly during this respite from the horrors of war. 
The childless death of their uncle William in 1482 brought 
Thuringia to the two priaces, and Albert insisted on a division 
of their common possessions. The important partition of Leipzig 
accordingly took place in 1485, and resulted in the foundation 
of the two main lines of the Saxon house. The  lands were never 
again united. Ernest, the elder brother, obtained Saxe-Witten- 
berg with the electoral dignity, Thuringia and the Saxon Vogt- 
land; while Albert received Meissen, Osterland being divided 
between them. Something was still held in  common, and the 
division was probably made intricate t o  render war difficult. 

The R e f o r m a t i o n  Period.-The elector Ernest was suc- 
ceeded in 1485 by his son, Frederick the Wise, one of the most 
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illustrious princes in German history. Under him Saxony was 
perhaps the most influential state in the empire, and became the 
cradle of the Reformation. H e  died in 1525 while the Peasants' 
War was desolating his *and, and was succeeded by his brother 
John, who was an enthusiastic supporter of the reformed faith 
and who shared with Philip, landgrave of Hesse, the leadership 
of the league of Schmalkalden. John's son and successor, John 
Frederick the IlIagnanimous, who became elector in I 532, might 
with equal propriety have been surnamed the Unfortunate. H e  
took part in the war of the league of Schmalkalden, but in 1547 
he was captured a t  Miihlberg by the Emperor Charles V. and 
was forced to sign the capitulation of Wittenberg. This deed 
transferred the electoral title and a large part of the electoral 
lands from the Ernestine to the Albertine branch of the house, 
whose astute representative, RIaurice, had taken the imperial 
side during the war. Only a few scattered territories were re- 
served for John Frederick's sons, although these were in- 
creased by the treaty of Naumburg in 1554, and on them were 
founded the Ernestine duchies of Saxe-Gotha, Saxe-Weimar, 
Saxe-Coburg, Saxe-Meiningen and Saxe-Altenburg. For the sec- 
ond time in the history of the Saxon electorate the yonnger !ine 
secured the higher dignity, for the Wittenberg line was junior 
to the Lauenburg line. The Albertine line became later the 
royal line of Saxony. 

Maurice, who became elector of Saxony in consequence of the 
capitulation of Wittenberg, was a Protestant, but he did not 
allow his religious faith to  blind him to his political interests. 
H e  refused to join the other Protestant princes in the league 
of Schmalkalden, but made a secret treaty with Charles V. His 
fidelity to Charles V. was rewarded by the capitulation of 
Wittenberg. All the lands torn from John Frederick were not, 
however, assigned t o  Maurice; he was forced to acknowledge 
the superiority of Bohemia over the Vogtland and the Silesian 
duchy of Sagan. Moreover, Roman Catholic prelates were re- 
instated in the bishoprics of Meissen, Merseburg and Naumburg- 
Zeitz. Recognizing now as a Protestant prince that the best 
alliance for securing his new possessions was not with the em- 
peror, but with the other Protestant princes, Maurice began t o  
withdraw from the former and to conciliate the latter. In  1552, 
suddenly marching against Charles a t  Innsbruck, he drove him 
t o  flight and then extorted from him the peace of Passau. 

Amid the distractions of outward affairs, Maurice had not 
neglected the internal interests of Saxony. To  its educational 
advantages, already conspicuous, he added the three Fiirsten- 
schulen at  Pforta, Grimma and Meissen, and for administrative 
purposes, especially for the collection of taxes, he divided the 
country into the four circles of the Electorate, Thuringia, hleis- 
sen and Leipzig. During his reign coal-mining began in Saxony. 
Over zoo religious houses were suppressed, the funds being 
partly applied t o  educational purposes. The country had four 
universities, those of Leipzig, Wittenberg, Jena and Erfurt; 
books began t o  increase rapidly, and, by virtue of Luther's 
translation of the Bible, the Saxon dialect became the ruling 
dialect of Germany. 

Augustus I. ,  brother and successor of Maurice, was one of 
the best domestic rulers that Saxony ever had. He increased the 
area of the country by the "circles" of Neustadt and the Vogt- 
land, and by parts of Henneberg and the silver-yielding Mans- 
feld, and he devoted his long reign to the development of its 
resources. Under him lace-making began on the Erzgebirge, and 
cloth-making flourished a t  Zwickau. With all his virtues, how- 
ever, Augustus was an intolerant Lutheran, and used very severe 
means to  exterminate the Calvinists. Under John George (suc- 
ceeded 1611) the country was devastated by the Thirty Years' 
War. After the death of Gustavus Adolphus a t  the battle of 
Liitzen, not far  from Leipzig, in 1632, the elector, who was a t  
heart an imperialist, detached himself from Sweden with whom 
he had been allied since 1629, and in 1635 concluded the peace 
of Prague with the emperor. By this peace he was confirmed in 
the possession of Upper and Lower Lusatia. Saxony had now 
to suffer from the Swedes a repetition of the devastations of 
Wallenstein. N o  other country in Germany was so scourged 

by this terrible war. When the war was ended by the peace of 
Westphalia in 1648, Saxony found that its influence had begun 
to decline in Germany. John George's will made the decline 
worse by detaching the three duchies of Saxe-Weissenfels, Saxe- 
Merseburg and Saxe-Zeitz as appanages for his younger sons. 
By 1746, however, these lines were all extinct, and their pos- 
sessions had returned to the main line. 

T h e  1 8 t h  Century.-The next three electors, who each bore 
the name of John George, had uneventful reigns. John George 
IV. was succeeded in 1694 by his brother Frederick Augustus I. ,  
or Augustus the Strong. This prince was elected king of Poland 
as Augustus 11. in 1697, but any weight which the royal title 
might have given him in the empire was more than counter- 
balanced by the fact that he became a Roman Catholic in  order 
to qualify for the new dignity. In  order to  defray the expenses 
of Poland's wars with Charles XII .  Augustus pawned and sold 
large districts of Saxon territory, while he drained the electorate 
of both men and money. 

From this reign dates the privy council (Gekeimes Kabinet),  
which lasted till 1830. The caste privileges of the estates (Stande) 
were increased by P,ugustus, 3 fact which tended to alienate them 
more from the people, and so t o  decrease their power. Frederick 
Augustus II . ,  who succeeded his father in  the electorate in  1733, 
and was afterwards elected t o  the throne of Poland as Augustus 
III . ,  was an indolent prince, wholly under the influence of Count 
Heinrich von Briihl (9.v.). Under him Saxony sided with Prussia 
in the First Silesian War, and with Austria in the other two. I t  
gained nothing in the first, lost much in the second, and in the 
third, the Seven Years' War (17 56-63), suffered renewed miseries. 
The country was deserted by its king and his minister, who retired 
to  Poland. By the end of the war it  had lost 90,000 men and 
~oo,ooo,ooo thalers; i ts coinage was debased and its trade ruined; 
and the whole country was in a state of frantic disorder. The 
elector died seven months after his return from Poland; Briihl 
died 23 days later. The connection with Poland was now a t  an 
end. The elector's son and successor, Frederick Christian, sur- 
vived his father only two months, dying also in 1763, leaving a 
son, Frederick Augustus III . ,  a boy of 13. Prince Xaver, the 
elector's uncle, was appointed guardian, and he set himself to  the 
work of healing the wounds of the country. 

THE KINGDOM OF SAXONY 
Frederick assumed the government in 1768, and in his long 

and eventful reign, which saw the electorate elevated to the dignity 
of a kingdom, though deprived of more than half its area, he won 
the surname of the Just. As he was the first king of Saxony, he 
is usually styled Frederick Augustus I. When the Bavarian suc- 
cession fell open in 1777, Frederick Augustus joined Prussia in 
protesting against the absorption of Bavaria by Austria, and 
Saxon troops took part in the bloodless "potato-war " The elector 
commuted his claims in right of his mother, the Bavarian princess 
Maria Antonia, for  6,000,ooo florins, which he spent chiefly in  
redeeming Saxon territory that had been pawned to other German 
states. When Saxony joined the Furstenbund in 1785, it  had an 
area of 15,185 sq.m. and a population of nearly 2,000,000, but its 
various parts had not yet been combined into a homogeneous 
whole, for the two Lusatias, Querfurt, Henneberg and the ecclesi- 
astical foundations of Naumburg and Merseburg had each a 
separate diet and government, independent of the diet of the 
electorate proper. In  1791 Frederick declined the proffered'crown 
of Poland. Next year saw the beginning of the great struggle 
between France and Germany. Frederick's first policy was one of 
abstention but when war broke out in 1806 against Napoleon, 
22,000 Saxon troops shared the defeat of the Prussians a t  Jena, 
but the elector immediately afterwards abandoned his former ally. 
At the peace of Posen (Dec. 11, 1806) Frederick assumed the 
title of king of Saxony, and entered the Confederation of the 
Rhine as an independent sovereign, promising a contingent of 
20,000 men to Napoleon. 

I n  1807 his submission was rewarded with the duchy of Warsaw 
(to which Cracow and part of Galicia were added in 1809) and the 
district of Kottbus, though he had to surrender some of his former 
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territory to  the new kingdom of Westphalia. The king of Saxony's 
faith in Napoleon was shaken by the disasters of the Russian 
campaign, but when the allies invaded Saxony in the spring of 
1813, he refused to declare against Napoleon and fled to  Prague, 
though he withdrew his contingent from the French army. After 
Napoleon's victory a t  Liitzen (May 2, 1813), the Saxon king and 
the Saxon army were once more a t  the disposal of the French. 
During the battle of Leipzig in Oct. 1813, the popular Saxon 
feeling was displayed by  the desertion of the Saxon troops to the 
side of the allies. Frederick was taken prisoner in Leipzig, and the 
government of his kingdom was assumed for a year by the 
Russians. The congress of Vienna assigned the northern portion, 
consisting of 7,800 sq.m., with 864,404 inhabitants, to  Prussia, 
leaving 5,790 sq.m., with a population of 1,182,744, to  Frederick, 
who was permitted to retain his royal title. On June 8, 1815, King 
Frederick joined the new German Confederation. 

Constitutionalism.- From the partition in 1815 t o  the war 
of 1866 the history of Saxony is mainly a narrative of the slow 
growth of constitutionalism and popular liberty within its limits. 
I t s  influence on the general history of Europe ceased when the old 
empire was dissolved. I n  the new German empire it  was too com- 
pletely overshadowed by Prussia to  have any objective importance 
by itself. Frederick lived 12 years after the division of his king- 
dom. The commercial and industrial interests of the country 
continued to be fostered, but only a few of the most unavoidable 
political reforms were granted. Religious equality was extended 
to the Reformed Church in 1818, and the separate diet of Upper 
Lusatia was abolished. Frederick Augustus was succeeded in 1827 
by his brother Anthony who initiated a few unimportant reforms. 
An active opposition began to make itself evident in the diet and 
in the press, and in 1830, under the influence of the July revolu- 
tion in Paris, riots broke out in  Leipzig and Dresden, and a con- 
stitution was promised. After consultation with the diet the king 
promulgated, on Sept. 4, 1831, a new constitution by  which the 
feudal estates were replaced by two chambers, largely elective, 
and the privy council by a responsible ministry of six departments. 

While Saxony's political liberty was thus enlarged, its com- 
merce and credit were stimulated by its adhesion to the Prussian 
Zollvereirt and by the construction of railways. Anthony had died 
in 1836, and Frederick Augustus II., since 1830 co-regent, became 
sole king. The burning questions were the publicity of legal 
proceedings and the freedom of the press; and on these the 
government sustained its first heavy defeat in the lower chamber 
in 1842. I n  1843 the prime minister Lindenau was forced by the 
action of the aristocratic party to resign, and was replaced by 
Julius Traugott von Konneritz (1792-1866), a statesman of 
reactionary views. This increased the opposition of the Liberal 
middle classes to the Government. Religious considerations arising 
out of the attitude of the Government towards the "German 
Catholics," and a new constitution for the Protestant Church, 
began to mingle with purely political questions. 

Warned by the sympathy excited in Saxony by the revolution- 
ary events a t  Paris in 1848, the king dismissed his reactionary min- 
istry, and a Liberal cabinet took its place in March 1848. The 
privileges of the nobles were curtailed; the administration of jus- 
tice was put on a better footing; the press was unshackled; 
publicity in legal proceedings was granted; trial by  jury was 
introduced for some special cases; and the German Catholics 
were recognized. The feudal character of the first chamber 
was abolished, and its members made mainly elective from among 
the highest tax-payers, while an almost universal suffrage was 
introduced for the second chamber. The first demand of the 
overwhelmingly democratic diet returned under this reform bill 
was that the king should accept the German constitution elab- 
orated by the Frankfort parliament. Frederick, alleging the dan- 
ger of acting without the concurrence of Prussia, refused, and 
dissoIved the diet. The public demonstration a t  Dresden in 
favour of the Frankfort constitution was prohibited on May 2, 

1849. The people seized the town and barricaded the streets; 
Dresden was almost destitute of troops; and the king fled to  
the Konigstein. The rebels then appointed a provisional Gov- 
ernment, consisting of Tzschirner, Heubner and Todt, though the 

true leader of the insurrection was the Russian Bakunin. Mean- 
while Prussian troops had arrived to aid the Government, and 
after two days' fierce street fighting the rising was quelled. The 
bond with Prussia now became closer, am Frederick entered with 
Prussia and Hanover into the temporary "alliance of the three 
kings"; but in 1850 he accepted the invitation of Austria to  send 
deputies to the restored federal diet a t  Frankfort. The first 
chamber immediately protested against this step, and refused to 
consider the question of a pressing loan. The king retorted by 
dissolving the diet and summoning the old estates abolished in 
1848. Beust became minister for both home and foreign affairs 
in 1852, and under his guidance the policy of Saxony became more 
and more hostile t o  Prussia and friendly t o  Austria. 

The sudden death of the king in 1854 left the throne to his 
brother John whose name is known in German literature as a 
translator and annotator of Dante. His brother's ministers re- 
mained but their views gradually became somewhat liberalized 
with the spirit of the times. Beust, however, still retained his 
federalistic and philo-Austrian views. When war was declared 
between Prussia and Austria in 1866, Saxony took the side of 
Austria. On the conclusion of peace Saxony lost no territory, but 
had to pay a war indemnity of ~o,ooo,ooo thalers, and was com- 
pelled to enter the North German Confederation. 

Franchise.-During the peace negotiations Beust had resigned 
and entered the Austrian service, and on Nov. 15 the king in his 
speech from the throne announced his intention of being faithful 
to  the new Confederation as he had been to the old. On Feb. 7, 
1867, a military convention was signed with Prussia which placed 
the army under the king of Prussia. The postal and telegraph 
systems were also placed under the control of Prussia, and the 
representation of the Saxon crown a t  foreign courts was merged 
in that of the Confederation. A new electoral law reformed the 
Saxon diet by abolishing the old distinction between the various 
"estates" and lowering the qualification for the franchise; the 
result was a Liberal majority in  the lower house and a period of 
civil and ecclesiastical reform. John was succeeded in 1873 by 
his elder son Albert (1832-1902) who had added to his military 
reputation during the war of 1870. Under this prince the course 
of politics in Saxony presented little of general interest, except 
perhaps the spread of the doctrines of Social Democracy, which 
was especially remarkable in  Saxony. The  number of Social Demo- 
cratic delegates in a diet of 80 members rose from 5 in 1885 to 
14 in 1895. So alarming did the growth appear, that the other 
parties combined, and on March 28, 1896, a new electoral law 
was passed, introducing indirect election and a franchise based 
on a triple division of classes determined by  the amount paid in 
direct taxation. This resulted in 1901 in the complete elimination 
of the Socialists from the diet. On June 7, 1902, King Albert died, 
and was succeeded by his brother as King George. An extraordi- 
nary situation had been created by the electoral law of 1896. This 
law had in effect secured the misrepresentation of the mass of 
the people in the diet, the representation of the country popula- 
tion at  the expense of that of the towns, of the interests of agri- 
culture as opposed to those of industry. The result was displayed 
in the elections of 1903 t o  the German imperial parliament, when, 
under the system of universal suffrage, of 23 members returned 
2 2  were Social Democrats. This Ied to  proposals for a slight 
modification in the franchise for the  Saxon diet (1go4), which 
were not accepted. I n  the elections of 1906, however, only 8 of the 
Social Democrats succeeded in retaining their seats. I n  1907 the 
Government announced their intention of modifying the electoral 
system in Saxony by  the adding of representation for certain pro- 
fessions to that of the three classes of the electorate. This was, 
however, far from satisfying the parties of the extreme Left, and 
the strength of Social Democracy in Saxony was even more strik- 
ingly displayed in 1909 when, in spite of plural voting, under a 
complicated franchise, 25 Socialist members were returned to the 
Saxon diet. 

King George died on Oct. 15, 1904, and was succeeded by his 
son as King Frederick Augustus III. ,  under whom the conflict 
about the constitution continued. The Left demanded a reform 
of the first chamber, the upper house, which should break tho 
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predominance =f the agrarians in that house and a l l o ~  to com- 
merce, industry and handicrafts a greater influence. This was 
reinforced in 1917 by the agitation of the extreme Left in the 
diet for the early conclusion of peace. 

T h e  Revolution.-On Oct. 2 6 ,  1918, the cabinet gave place to  
a more liberal government under Dr. Heinze. On Noc. 9, 1918, 
when the revolution broke out, King Frederick Augustus abdicat- 
ed, and was later compensated by a grant of 300,000 marks. A new 
republican constitution was adopted on Nov. I ,  1920, but the 
revolutionary agitation remained active. Max Holz, the most 
famous guerrilla leader of the communists, was a t  last defeated 
and captured early in 1921. I n  1923 the strong revolutionary 
feeling of the Saxons was shown by  the proceedings of the Zeigner 
ministry which depended upon an alliance of socialists and com- 
munists against the bourgeoisie and large capitalists. I t  was ex- 
pelled from office by the reich government who occupied the coun- 
try with troops and replaced the ministry by a conservative coali- 
tion. I n  1924 Zeigner was condemned to three years' imprison- 
ment on a charge of bribery and destroying official documents. 
The excesses of the communists and the violence of the conflicts 
in the alternating control by radicals and reactionaries for half. a 
century in Saxony facilitated the seizure of power by the national 
socialists in  1933. 

The chief authority for the early history of Saxony is Widukind, 
whose Res gestae Saxonicae is printed, together with the works of 
other chroniclers, in the Monumenta Gernzaniae historica, Scriptores. 
Collections which may be consulted are: Codex diplomaticus Saxoniae 
regiae (Leipzig, 1862-79) ; the Archiv fur die sachsische Geschichte, 
edited by K.  von Weber (Leipzig, 1862-79); the Bibliothek der such- 
sischen Geschichte und Landeskadnde, edited by G. Buchholz (Leipzig, 
1903) ; and the Bibliographic der Sachsischen Geschichte (Leipzig, 1918, 
et sqq., published by the Sachsische Komnzission fur  Geschichte). See 
GERMANY, bibliography. 

SAXONY, one of the provinces of Prussia, Germany, con- 
sists mainly of what was formerly the northern part of the king- 
dom of Saxony, which was ceded to Prussia in 1815, also com- 
prises part of the former duchy of Magdeburg and other districts, 
the connection of which with Prussia is of earlier date. The area 
of the province is 9,860 sq.mi. For the former kingdom see the 
preceding article. I t  is bounded west by Hesse-Nassau, Hanover 
and Brunswick, north by Hanover and Brandenburg, east by 
Brandenburg and Silesia, and south by  the Lander of Saxony and 
Thuringia. I t  is, however, very irregular in form, entirely sur- 
rounding parts of Brunswick and Thuringia, and itself possessing 
several exclaves, while the northern portion is almost severed 
from the southern by the Land of Anhalt. 

The major part belongs t o  the great north-German plain, b u t  
the western and southwestern districts include parts of the Harz, 
with the Brocken, its highest summit, and of the Thuringian for- 
est. About nine-tenths of Prussian Saxony belongs t o  the basin of 
the Elbe, the chief feeders of which within the province are the 
Saale, with its tributary the Unstrut, and the Mulde, but a small 
district on the west drains into the Weser. 

Saxony is on the whole the most fertile province of P~ussia and 
excels all the others in its produce of wheat and beetroot for 
sugar, but the nature of its soil is very unequal. The best crop- 
producing districts lie near the base of the Harz mountains, such 
as the "Magdeburger Borde" (between Magdeburg and the Saale) 
and the "Goldene Aue," and rich pasture lands occur in the river 
valleys, but the sandy plains of the Altmark, in the north part of 
the province, yield but a scanty return. Wheat and rye are ex- 
ported in considerable quantities. The beetroot for sugar is grown 
chiefly in the district t o  the north of the Harz, as far as the Ohre, 
and on the banks of the Saale; and the amount of sugar produced 
is nearly as much as that of all the rest of Prussia together. Flax, 
hops and oilseeds are also cultivated, and large quantities of ex- 
cellent fruit a re  grown a t  the foot of the Harz and in the valleys 
of the Unstrut and the Saale. The market gardening of Erfurt 
and Quedlinburg is well known throughout Germany. The prov- 
ince is comparatively poor in timber, though there are some fine 
forests in the Harz and other hilly districts. Cattle raising is car- 
ried on mith success in the river valleys, and more goats are met 
with here than in any other part of Prussia. 

The chief rock-salt mines and brine springs are at  Stassfurt, 

Schanebeck and Hal!~; potash is mined at  Stassfurt (q.v.). Lig- 
nite deposits extend from Oschersleben by Kalbe to Weissenfels; 
lignite is also found in the neighbourhood of Aschersleben, Bitter- 
feld and Wittenberg. The copper mines are found chiefly i n  the 
Harz district. The other mineral resources include silver, pit-coal, 
pyrites, alum. plaster of Paris, sulphur, alabaster and good build- 
ing-stone. Lignite of the Leuna district produces hydroelectric 
power, gasoline and other "substitute" products. I n  addition to 
the production of sugar the most important industries are the 
manufactures of cloth, leather, iron and steel wares, chiefly a t  
Erfurt, Suhl and Sommerda; spirits a t  Nordhausen, chemicals at 
Stassfurt and Schonebeck, and starch. Beer is also brewed exten- 
sively. Trade is facilitated by the great waterway of the Elbe 
as well as by a complete system of railways. The chief articles 
are wool, grain, sugar, salt, lignite and the principal manufactured 
products named above. 

The ~"opulation of the province of Saxony in 1939 was 3,622,594, 
a n  average of 367 persons to the square mile. The bulk of the 
inhabitants are of unmixed German stock, but many of those in 
the east part have Wendish blood in their veins. 

Prussian Saxony is divided into the three government districts 
of Magdeburg, Merseburg and Erfurt. The principa1 towns are  
Magdeburg, Halle, Erfurt, Ralberstadt, Nordhausen, Miihlhausen, 
Aschersleben, Weissenfels and Zeitz. The university of Halle at-  
tained high rank among German seats of learning. 

SAXOPHONE, a modern hybrid musical instrument invented 
by Adolphe Sax, having the clarinet mouthpiece with single reed 
applied to a conical brass tube. I n  general appearance the saxo- 
phone resembles the bass clarinet, but the tube of the latter is 
cylindrical and of wood; both instruments are doubled up  near 
the bell, which is shaped somewhat like the flower of the gloxinia. 
The mouthpiece in both is fixed to a curved tube a t  right angles 
to the main bore. I n  the case of the saxophone, however, owing 
to its conical bore, the quality of tone materially differs from 
that of the clarinet. The reed mouthpiece in combination with 
a conical tube allows the performer to  give the ordinary harmonic 
series unbroken, which means in  practice that the octave o r  second 
member of the harmonic series is first overblown. The saxophone 
is therefore one of the class known as octave instruments. The 
fundamental note given out by  the tube when the lateral holes are 
closed is that of an open organ pipe of the same length, whereas 
when, as  in the clarinet family, the reed mouthpiece is combined 
with a cylindrical bore, the tube behaves as though i t  were closed 
a t  one end, and its notes are an octave lower in pitch. Hence the 
bass clarinet to give the same note a s  a bass saxophone would need 
to be only half a s  long. The quality of tone of this family of in- 
struments is inferior t o  that of the clarinets and has affinities with 
that of the harmonium. According to Berlioz i t  had kinship also 
mith the timbre of the 'cello and cor anglais, ~vi th,  however, a 
brazen tinge. The saxophone has not enjoyed much favour hither- 
to with high-class composers, though Richard Strauss scored for a 
quartet of the instruments in his Sinfonia Domestica. I n  military 
bands, however, i t  has proved of great service and i t  has acquired 
vogue as  a leading member of the jazz orchestra. 

SAY, JEAN BAPTrSTE (1767-1832), French economist, 
was born at Lyons, on Jan. 5 ,  1767, of a Protestant family, who 
had fled from France after the revocation of the Edict of Nantes, 
but had returned in the 18th century. Intending to follow a com- 
mercial career, Say first entered the house of a n  English mer- 
chant, and was later employed in the office of a life assurance com- 
pany in France. His attention having been called to The Wealth 
of Nations, however, he  began to study economics, and in 1789 
published his first pamphlet. I n  1803 he published his principal 
work Trait4 d'e'conomie politique. His views being displeasing 
to Napoleon, he was dismissed from the post of tribune, to  which 
he had been elected in 1799. H e  built a spinning mill, and de- 
voted himself to  the industry and to the revision of his book, of 
which the second edition appeared in 1814. I n  the same year he 
was sent by the French government to study the economic con- 
ditions of Great Britain. The results of his observations ap- 
peared in a tract, De I'Angleterre et des A~zglais, and in the cor- 
rected edition of the Traite' (1817). A chair of industrial economy 
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was founded for him in 1819 a t  the Conservatoire des Arts e t  
MCtiers. In  1831 he was made professor of political economy at  
the Collkge de France, and in 1828-30 he published his Cours 
complet  d'dconomie politique pratiqzte. At the revolution of 1830 
he was named a member of the council-general of the department 
of the Seine, but found it  necessary to  resign. H e  died at  Paris 
on Nov. I j ,  1832. 

Say's writings occupy vols, ix.-xii. of Guillaumin's CoUection des 
principaux dconomistes. Among them are Olbie, ozi essai sur les moyens 
de reformer les moeurs d 'me  nation (1800) ; Cattchisme d'dconomie 
politique (1815) ; Petit Volume contenant quelques upergus des hommes 
et de la socidtd, lettres ri Malthus sur dzfdrens sujets d'dconomie poli- 
tique (1820) ; Epitomd des principes de l'e'conomie politiqz4e (1831). A 
volume of Mtlanges et correspondance was published posthumously by 
his son-in-law, Chas. Comte, author of the Traitt de le'gislation. 

The last edition of the Trait6 d'e'conomie politique which appeared 
during the life of the author was the 5th (1826) ; the 6th, with the 
author's final corrections, was edited by the eldest son, Horace Emile 
Say, himself known as an economist, in 1846. The work was translated 
into English by C. R. Prinsep (1821), and into German, by. C. Ed. 
Morstadt (1818 and 1830). See also A. L~esse, Jean Baptzste Say 
(Paris, 1901). 

SAY, JEAN BAPTISTE LEON ( I  826-1 s96) ,  ~ r e n c h  
statesman and economist, the grandson of J. B. Say (q.v.) and the 
son of Horace amile Say (1794-1860), was born in Paris on June 
6, 1826. Descended from a long line of distinguished economists, 
LGon Say established his reputation by his brilliant criticisms of 
Haussmann's financial administration of the Seine, published in 
the Journal des  De'bats of which he was one of the proprietors. 
On taking his seat in the Assembly of 1871 for the Seine, he was 
chosen as reporter of a commission on the state of the national 
finances. The statements which he published attracting the atten- 
tion of Thiers he appointed Say prefect of the Seine (June j ) ,  and 
in December 1872 promoted him minister of finance. This was a 
remarkable tribute from Thiers, who, as a protectionist, was op- 
posed to Say's free trade views. After the fall of Thiers (May 
1873)~  Say held ofice in the Buffet ministry, although in profound 
disagreement with its leaders, and was minister of finance under 
Dufaure and Jules Simon, in the Dufaure ministry of Dec. 1877, 
and in the Waddington ministry till Dec. 1879. During this period, 
in which he was practically the autocratic ruler of the French 
finances, he directed the payment of the war indemnity with con- 
summate skill, completing it  long before the prescribed time. 

Say's general financial policy was to ameliorate the incidence 
of taxation and to enrich the country, and therefore the Treasury, 
by removing all restrictions on internal commerce. H e  accordingly 
reduced the rate of postage, repealed the duties on many articles 
of prime utility, such as paper, and fought strongly, though un- 
successfully, against the system of octrois. In  1880 he visited 
England to negotiate a commercial treaty between France and 
England, but the presidency of the Senate falling vacant, he was 
elected to it on May 2 j ,  having meanwhile secured a preliminary 
understanding. I n  Jan. 1882 he became minister of finance in 
the Freycinet cabinet, which was defeated in the following July 
on the Egyptian question. Say's influence waned before the at- 
tacks of Socialism and the revival of protectionism, against which 
Say vainly organized the Ligue contre le renche'risseme?zt d z ~  pain. 
H e  had, however, a large share in  the successful opposition to 
the income-tax. I n  1889 he quitted the Senate to  enter the 
Chamber as member for Pau, in the belief that his efforts for 
Liberalism were more urgently needed in the popular assembly. 
Throughout his career he was an indefatigable writer and lecturer 
on economics, and in both capacities exerted a wide influence. 
Special mention must be made of his work, as editor and con- 
tributor, on the Dictionnaire des  finances and Nouveau Diction- 
naire d'e'conomie politique. 

Say's style was easy and lucid, and he was often employed in 
drawing up  important official documents, such as the famous 
presidential message of Dec. 1877. H e  was for many years a 
prominent member of the AcadCmie des Sciences Morales et 
Politiques, and in 1886 succeeded to Edmond About's seat in 
the AcadCmie Francaise. H e  died in Paris on April 21, 1896. A 
s~lect ion of his most important writings and speeches has since 
been published in four volumes under the title of Les  Filtances 

de la France sous la t ro is2me re'publique (1898-1901). 
See Georges Michel, Ldon Say (Paris, 1899) ; Georges Picot, Ldon 

Say, notice historique (Paris, I ~ O I ) ,  with a bibliography. 

SAY, a town on the right bank of the river Niger in 13" 4' 
N. and 2" 30' E. I n  the agreement of 1890 between Great Britain 
and France for the delimitation of their respective spheres of 
influence in West Africa, Say was taken as the western end of an 
imaginary line which ran eastward to Barrua on Lake Chad. 
By the convention of 1898 Say and a considerable tract of terri- 
tory south and east of the town were ceded to France. The dis- 
trict of Say covers 18,500 square kilometres and has 69,000 inhabi- 
tants; after having formed part of the colony of the Upper Volta, 
it was again attached in 1927 t o  that of Niger (q.v.). 

SAYAD, a descendant of Ali, the son-in-law of Mohammed, 
by Fatima, Mohammed's daughter. Many of the Pathan tribes in 
the North-West Frontier Province of India, such as the Bangash 
of Kohat and the Mishwanis of the Hazara border, claim Sayad 
origin. The apostles who completed the conversion of the Pathans 
to Islam were called Sayads if they came from the west, and 
Sheikhs if they came from the east; hence doubtless many false 
claims to Sayad origin. I n  Afghanistan the Sayads have much of 
the commerce in their hands, as their holy character allows them 
to pass unharmed where other Pathans would be murdered. 

The Sayads gave a short-lived dynasty to India, which reigned 
at  Delhi during the first half of the I j th  century. Their name 
again figures in Indian history a t  the break up of the Mogul em- 
pire, when two Sayad brothers created and dethroned emperors at  
their will (1714-1720). 

SAYAN MOUNTAINS, in Central Asia, forming the east- 
ern continuation of the Sailughem or Altai range, stretching from 
89" E. to 106" E. They are the border-ridge between the plateau 
of N.W. Mongolia and Siberia. The geology is imperfectly 
known; the mountains are of the Hercynian age. The general 
elevation is 7,000 to 9,000 ft.; peaks, consisting largely of granites 
and metamorphic rocks, reach 10,ooo ft. and 11,450 ft., e.g., in 
Munko Sardyk; and the principal passes lie a t  6,000 to 7,500 it .  
above the sea, e.g., Muztagh 7,480 ft., Mongol 6,500 ft., Tenghyz 
7,480 f t .  and Obo-sarym 6,100 f t .  I n  92" E. the system is pierced 
by the Bei-kem or upper Yenisei, and in 106" E., i t  terminates 
above the depression of the Selenga-Orkhon valley. From the 
Mongolian plateau the ascent is gentle, but from the plains of 
Siberia it is much steeper, despite the fact that the range is masked 
by a broad belt of subsidiary ranges, e.g., the Usinsk, Oya, Tunkun, 
Kitoe and Byelaya ranges. Between the breach of the Yenisei 
and the Kosso-go1 (lake) in 100" 30' E. the system bears also 
the name of Yerghik-taiga. The flora is poor, although the higher 
regions carry good forests of larch, pitch pine, cedar, birch and 
alder, with rhododendrons and species of Berberis and Ribes.  
Lichens and mosses clothe many of the boulders that are scattered 
over the upper slopes. 

SAYBROOK, OLD, a town of Middlesex county, Connecti- 
cut, U.S.A , on Long Island sound, a t  the mouth of the Connecti- 
cut river; served by the New York, New Haven and Hartford 
railroad and the New Haven and Shore Line railway buses. Pop. 
(1940) 1,985. Fenwick is the borough of the town. Originally 
known as Saybrook, the town became Old Saybrook July 8, 18 54 
when the village of Deep River, farther inland, became the town 
of Saybrook and retained the ancient records. The village of 
Potopaug was subsequently lost to the original town also and be- 
came the town of Essex. The post office continues to be known 
as Saybrook. Adrien Block was the first European navigator to 
enter the mouth of the Connecticut river (1614). I n  1623 a small 
Dutch party settled there but did not long remain. John Win- 
throp headed a force settling there in 1635, forestalling by a few 
weeks a second Dutch attempt to settle in Saybrook. 

The largest shareholders in the company holding the land grant 
were Lord Saye and Sele and Lord Brooke, and a combination of 
the names of these two proprietors became the name of the town. 
The Collegiate School of Connecticut, which was established 
there in 1701, and which moved to New Haven in 1716, was the 
foundation of Yale university. Old Saybrook was the home of 
David Bushnell (1742-1824) who in 1776 devised a submarine 
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Lorpedo 2nd 3 tortoise-shaped diyJing boat (";he b.rr?erican tur- 
tle'') lkhich mere tried against the British without success in the 
American Revolution. I n  1644 the proprietors' rights to the town . .  - - 
nere sold to Connecticut. 

SAYCE, ARCHIBALD HENRY (1845-19331, British 
Orientalist,~w:.as born a t  Shirehampton on Sept. 25, 1845, son of 
the Rev. H.  S. Sayce, vicar of Caldicot. H e  was educated at 
Bath, and at  Queen's college, Oxford, becoming a fellow in 1869. 
From 1891 to 1919 he was professor of ilssyriology at  Oxford. 
Although his conclusions have been modified ( e .g . ,  in chronology 
and transliteration) by the work of other scholars (see, e.g., BABY- 
LOXIA ASD ASSYRIA), it  is impossible to overestimate his services to  
Oriental scholarship. H e  travelled widely in the East. There has 
been a strong tendency to revert to the views which he advanced 
on the question of the Hittites in his early Oxford lectures. H e  
was a member of the Old Testament Revision company (1874- 
84) ; deputy professor of comparative philology in Oxford (1876- 
go) ; Hibbert lecturer (188 7) ; Gifford lecturer (1900-02). 

Among his more important works are: Assyrian Grammar for 
Comparatizle Purposes (1872) ; Principles of Comparative Philology 
(1874) ; Babvlonian Literature (1877) : Introduction to the Science o f  
Language (1879) ; Monuments o f  the Hittites (1881) ; Herodotus i-iii. 
(1883) ; Patriarchal Palestine (1895) ; The Egypt of the Hebrews 
and Herodotus (1895) ; Early History of the Hebrews (1897); Israel 
and the Surrounding Nations (1898) ; Babylonians and Assyriarw 
(1900) ; Egyptian and Babylonian Religion (1903) ; Archaeology o f  
the Cuneiform Inscr. (1907). He also contributed important articles 
to the gth, 10th and 11th editions of the Encyclopcedia Britannica and 
edited a number of Oriental works. See also his Reminiscences (1923). 

§AYE AND SELE, WILLIAM FIENNES, IST VISCOUNT 
(1582-1662), was the only son of Richard Fiennes, 7th Baron 
Saye and Sele, and was descended from James Fiennes, Lord 
Saye and Sele, who was lord chamberlain and lord treasurer 
under Henry 1'1. and was beheaded by the rebels under Jack Cade 
on July 4, 1450. Fiennes was educated a t  New College, Oxford; 
he succeeded to his father's barony in 1613, and in parliament 
opposed the policy of James I. ,  undergoing a brief imprisonment 
for objecting to a benevolence in 1622, and he showed great 
animus against Lord Bacon. I n  1624, he was advanced to the 
rank of a viscount. I n  the early parliaments of Charles I .  he was 
in Clarendon's words "the oracle of those who were called Puritans 
in the worst sense, and steered all their counsels and designs." 
His energies found a new outlet in helping to colonize Providence 
Island, and in interesting himself in other and similar enterprises 
in America. Although Saye resisted the levy of ship-money, he 
accompanied Charles on his march against the Scots in 1639; but, 
with only one other peer, he refused to take the oath binding him 
to fight for the king to "the utmost of my power and hazard of 
my life." When the Civil War broke out, however, Saye was on 
the committee of safety, was made lord-lieutenant of Gloucester- 
shire, Oxfordshire and Cheshire, and, raising a regiment, occupied 
Oxford. H e  was a member of the committee of both kingdoms; 
was mainly responsible for passing the self-denying ordinance 
through the House of Lords; and in 1647 stood up for the army in 
its struggle with the parliament. I n  1648, both at  the treaty of 
Newport and elsewhere, Saye was anxious that Charles should 
come to terms, and he retired into private life after the execution 
of the king, becoming a pr i ly  councillor again upon the restora- 
tion of Charles 11. H e  died a t  his residence, Broughton Castle 
near Banbury, on April 14, 1662. On several occasions Saye 
outwitted the advisers of Charles I .  by his strict compliance with 
legal forms. H e  was a thorough aristocrat, and his ideas for the 
government of colonies in America included the establishment of 
an hereditary aristocracy. Old Saybrook (9.v.) in Connecticut is 
named after Viscount Saye and Lord Brooke. 

SAYERS, TOM (1826-1865), English pugilist, was born at 
Brighton on May 25, 1826. By trade a bricklayer, he began his 
career as a prize fighter in 1849 and won battle after battle, his 
single defeat being a t  the hands of Nat Langham in Oct. 1853. 
In  18 57 he gained the championship. His fight with the American, 
John C. Heenan, the Benicia Boy, a much heavier man than him- 
self, is perhaps the most famous in the history of the English 
prize ring. I t  took place at  Farnborough on April I 7, 1860, and 
lasted 2 hr. 6 min., 37 rounds being fought. After Sayers's right 
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fight was declared a draw; £3,000 was raised by public subscrip- 
tion for Sayers, who withdrew from the ring. H e  died on Nov. 
8, 1865. The champion was 5 ft .  84 in. in height and his fighting 
weight was under 155 pounds. An account of the fight between 
Sayers and Heenan is given by Frederick Locker-Lampson in 
M y  Co?zfiderzces ( I  896). 

SAURE, a borough of Bradford county, TJrnnsylvanirt, U.S.! 
on the Susquehanna river near the mouth of the Chcmung, I 7 mi. 
S.E. of Elmira and just south of the New Tork state line. I t  
is served by the Lehigh Valley railroad and motorbus lines. Popu- 
lation (1920) 8,078 (91% native uhi te) ;  1930, 7,902; 1940, fed- 
eral census 7.569. Adjoining Sayre are the Pennsylvania boroughs 
of Athens and South UTaverly (4,215 and 1,212 respec- 
tively in 1940) and the New York village of Waverly (q.v.) ; 
the four municipalities are practically one industrial community 
Sayre was founded in 1880 and incorporated in 1891. I t  was 
named for Robert Heysham S ~ y r e  (1S?3-133 7)-  chief engineer 
of the railroad for many years. 

SAYYID AHMAD KHAN, SIR (ISI  7-18g8), Mohamme- 
dan educa;ionist 2nd reforiiier, was born at  Delhi, India, in i8i 7. 
He belonged to a family which had come to India with the 
Mohammedan conquest. and had held important offices under 
the Mogul emperors. Although his imperfect acquaintance with 
English prevented his attainment of higher office than that of a 
judge of a small cause court, he earned the title of the recognized 
leader of the Mohammedsn community. To  the British he ren- 
dered loyal service, and when the mutiny reached Bijnor in  Rohil- 
kand in May 1857 the British residents owed their lives to  his 
courage and tact. Sayyid Ahmad established a translation society, 
which became the Scientific Society of Aligarh, and encouraged 
the study of western life and letters. I n  1873 he founded the Mo- 
hammedan Anglo-Oriental College a t  Aligarh. H e  stimulated a 
similar educational activities in Karachi, Bombay and Hyderabad. 
Thus he effected a revolution in the attitude of Mohammedans 
towards modern education. H e  was made K.C.S.I. and became 
a member of the legislative councils of India and Allahabad, and 
of the education commission. H e  died a t  Aligarh on March 2,  

1898. 
See Lieut.-Colonel G. F.  I. Graham, The Life and Work  o f  Sir 

Saiyad Ahmed Khan (1885). 
SAZONOV, SERGHEI DMITRIEVICH (1866-192 7 ) ,  

Russian statesman, was born in the province of Ryazan, July 
29, 1866, the son of a landed proprietor, and educated a t  the 
Alexandrovsky Lyceum, St. Petersburg (Leningrad), a high 
school for [the sons of noblemen destined mainly for the civil 
service. Having occupied various diplomatic posts in Rome and 
served six years in the Russian Embassy in London he was pro- 
moted, in 1906, to  be Minister-Resident a t  the Vatican, where 
his engaging manners, frankness and taste for  ecclesiastical 
affairs enabled him to make great headway. I n  1909 he entered 
the Ministry of Foreign Affairs as coadjutor to  Izvolsky, whom 
he succeeded as Minister in 1910-an appointment ascribed to 
the influence of his brother-in-law, Stolypin. 

Sazonov's line of action was definitely traced for him by the 
European situation on the one hand and by the limitation of his 
rBle to that of confidential secretary to the Emperor on the 
other. His chief functions were to  parry Austria's fitful thrusts 
a t  Serbia, to curb Serbia's explosive impatience, buoying her up  
with hopes of a vast legacy t o  fall due on the death of the Em- 
peror Francis Joseph, and to bespeak the help of England, Italy, 
Rumania (to whom he also held out hopes of a legacy) and Bul- 
garia in the coming struggle. These tasks exceeded his powers, and 
his abortive Near-Eastern policy did not prevent Russia's ruinous 
collapse during World War I. Yet if his work was not to  
prove permanent he carried it  out with considerable skill, and 
defended himself ably in his memoirs against the charge that 
he was seeking to precipitate a World War ;  although he ad- 
mitted knowledge of the fact that Hartwig, in Belgrade, was work- 
ing against his avowed aims. Meanwhile, Sazonov genuinely 
worked for present peace, to gain time for Stolypin,'~ far-reaching 
domestic reforms and to allow Russia to consolidate her insecure 



domestic and military situation. 
The arrangements come to during the Tsar's visit to  Potsdam 

(Nov. 4-5 1910) and the Kaiser's return visit to Wolfsgarten 
(Nov. 11) respecting the Baghdad railway, North Persia and the 
maintenance of Turkey, eased the strain, but failed to  dispel the 
atmosphere of mistrust. Sazonov was suspected of a lack of 
straightforwardness by the Kaiser. Russia's diplomatic repre- 
sentatives abroad were largely to blame for this, and in particular 
the rashness or awkwardness of ambassador Charykov in Con- 
stantinople, who secretly proposed t o  guarantee that city to Tur- 
key and protect her from all attacks by the Balkan States in re- 
turn for the freedom of the Straits. Other covert moves also lent 
colour to the charges of underhand dealing. For example, on 
the conclusion of the Balkan Alliance of 1912, Sazonov decided 
to seek Germany's help in overawing the Balkan States and thus 
preserving peace. H e  accordingly arranged an interview between 
the Tsar and the Kaiser a t  Baltischport on July 4-5 1912, which 
was followed by a three days' exchange of views between the 
German Chancellor and the members of the Russian Govt. in St. 
Petersburg. Yet he concealed from Germany the existence of the 
Balkan Alliance which had been communicated to  him. Sazonov 
next repaired t o  London, Paris and Berlin and the Great Powers 
authorised him and Berchtold to  announce their determination 
to uphold the status quo, so that if the Balkan States broke the 
peace their victory would be fruitless. The veto was successfully 
ignored by the Balkan Powers, and a European crisis was the 
result. Sazonov, on this occasion, behaved with moderation. He 
kept a tight hand on Serbia, obliged her to  content herself with 
a railway harbour on the Albanian coast, a railway connection 
and the secret assurance that her "promised land" lay within the 
dual monarchy. 

H e  was next employed in drafting, in collaboration with Beth- 
mann Hollweg, a scheme of reforms for Armenia (Nov. 5, 
1913). Immediately afterwards, a fresh conflict with Germany 
arose over the despatch of General Liman von Sanders to  Con- 
stantinople. Sazonov gave vent t o  his dissatisfaction in unusually 
strong terms, but on the Kaiser ordering Liman to lay down the 
command of the first Turkish army corps, while retaining his other 
functions, Nicholas 11. let the matter drop. Sazonov then drafted 
a memorandum to the Tsar on Russia's claim to the freedom of 
the Straits (Nov. 1913) and three months later (Feb. 21, 1914) 
convened a council of political and military experts to  discuss the 
ways and means of rcalising the scheme in case of a European war. 
But the military experts announced that in the plans of campaign 
no such side-problems could be included. 

On learning of the delivery of the Austro-Hungarian ultimatum 
to Serbia on July 24, 1914, Sazonov appealed unsuccessfu1ly t o  
Austria to  extend the time limit, and advised Serbia to  accept 
all demands except those concerning the sovereign rights of Serbia. 
Meanwhile, Russia adopted the military measures known as "pre- 
mobilisation" (July 25), the Tsar and Sazonov planning a partial 
mobilisation to follow in case Serbia should be attacked. But the 
General Staff objected that it  had no plan ready for a transition 
from partial to  general mobilisation, and that as war seemed 
unavoidable the latter was imperative. Sazonov still insisted on 
waiting; meanwhile Berchtold declared war against Serbia (July 
28), whereupon Sazonov (in the night of July 28-29) advised the 
Tsar  to  sign the order. 

A belated telegram, however, from the Kaiser adjuring him to 
preserve peace for the sake of the monarchic principle moved 
the Tsar to withdraw the order for general, and substitute that 
for partial, mobilisation. This command was obeyed in words but 
the military experts having convinced Sazonov that it  would be 
suicidal, the Minister next morning (July 30) presented himself 
to  the Tsar and obtained his consent to the radical measure ad- 
vocated by the General Staff. On the following morning this 
order was posted up  in St. Petersburg and the catastrophe, already 
inevitable, broke loose. 

During the War Sazonov countered all influences tending t o  
the abandonment of the struggle by Russia, but he followed the 
Tsar's lead in demanding first the opening of the Straits and the 
internationalisation of Constantinople and later on the annexa- 

tion of the Turkish capital. The hostility of Turkey and Bul- 
garia impeded assistance from the Allies, whereupon Sazonov 
made a bid for the help of the Poles in the shape of a Home Rule 
scheme, but the proposal was scouted in Court circles and he 
was dismissed from his post. Thus ended his career, His fall was 
gently broken by his appointment as Ambassador to Great Britain, 
but before he reached his destination the revolution of March 
1917 had deposed the Tsar. Sazonov, however, was willing to  
represent the Government that had thrust aside his imperial 
master but i t  too was suddenly swept away. H e  was next ap- 
pointed Minister for Foreign Affairs by Admiral Kolchak; but 
after 1920 he retired into private life, settling at  Versailles, where 
he occupied himself in writing his memoirs. These appeared in 
English in 1928 under the title "Fateful Years." They were at- 
tacked, especially in  Germany, on the ground of insincerity. (See 
the work Rings urn Sazonov: 1928.) Sazonov died a t  Nice, Dec. 
23, 1927. 

SBEITLA (anc. Sufetula), a ruined city of Tunisia, 66 m. 
S.W. of Kairawan. The chief ruin is the Forum, 238 ft. by 198 ft. ,  
having three small and one large entrance. The great gateway is a 
fine monumental arch in fair preservation, with an inscription to 
Antoninus Pius. Facing the arch, their rear walls forming one side 
of the enclosure, are three temples, connected with one another 
by arches, and forming one design. The length of the entire facade 
is 118 ft .  The principal chamber of the central temple, which is 
of the Composite order, is 44 ft .  long; those of the side temples, 
in the Corinthian style, are smaller. The walls of the middle 
temple are ornamented with engaged columns; those of the other 
buildings with pilasters. The porticos have been repaired, and 
run round the other three sides of the enclosure, which is still 
partly paved. The other ruins include baths, remains of a the- 
atre, an amphitheatre, a triumphal arch of Diocletian, two 
churches of the priest Servas and the bishop Bellator, a chapel of 
the bishop Jucundus (411-41g), a still serviceable bridge which 
also carried an aqueduct, and several square Byzantine forts. 

The early history of Sufetula is preserved only in  certain in- 
scriptions. Under Antoninus and Marcus Aurelius it  was a flour- 
ishing city, the district, now desolate, being then very fertile and 
covered with forests of olives. I t  was partly rebuilt during the 
Byzantine occupation and became a centre of Christianity. At the 
Arab invasion it was the capital of the exarch Gregorius. 

See A. Merlin, Forum et  dglises de Sufetula (191 2). 
SCABIES or ITCH, a skin disease due to an animal parasite, 

the Acarus or Sarcoptes scabiei (see MITE), which burrows under 
the epidermis a t  any part of the body, but hardly ever in the 
face or scalp of adults; i t  usually begins a t  the clefts of the 
fingers, where its presence may be inferred from several scattered 
pimples, which will probably have been t o m  a t  their summits by 
the scratching of the patient, or have been otherwise converted 
into vesicles or pustules. The remedy is soap and water, and 
sulphur ointment. 

SCABIOUS, the common name for several European flowers. 
The common or field scabious (Scabiosa arvensis) and the devil's- 
bit scabious (Succisa Fatensis) belong to the teazel family (Dip- 
sacaceae). The flowers are aggregated together to form a head. 
The sheep's-bit scabious (Jasione perennis) belongs to  the bell- 
flower family (Campanulaceae) and is a quite different plant. I t  
resembles the common scabious, however, in having the flowers 
aggregated together into a head. 

SCAEVOLA, the name of a famous family of ancient Rome, 
the most important members of which were:- 

I. GAIUS M v c ~ u s  SCAEVOLA, a legendary hero, who volunteered 
to assassinate Lars Porsena when he was besieging Rome. H e  
reached Porsena's tent, but slew his secretary by  mistake. Before 
the royal tribunal Mucius declared that he was one of 300 noble 
youths who had sworn t o  take the king's life, and that he had been 
chosen by lot to  make the attempt first. Threatened with death 
or torture, Mucius thrust his right hand into the fire blazing upon 
an altar, and held it there until i t  was consumed. The king, deeply 
impressed and dreading a further attempt upon his life, ordered 
Mucius to be liberated, made peace with the Romans and with- 
drew his forces. Mucius was rewarded with a grant of land beyond 



SCAFELL-SCAFFOLD 
the Tiber, known as the "Mucia Prata" in the time of Dionysius 
of Halicarnassus, and received the name of Scaevola ("left- 
handed"). The story is presumably an attempt to  explain the 
name Scaevob (Livy ii. 1 2 ;  Dion. Halic. v. 27-30) The Mucius 
of the legend is described as a patrician; the following were 
undoubtedly plebeians. 

2. PUBLIUS MUCIUS SCAEVOLA, Roman orator and jurist, con- 
sul 133 B.C. during the time of the Gracchan disturbances. H e  
was not opposed to moderate reforms, and refused to use violence 
against Tiberius Gracchus. After the murder of Gracchus, how- 
ever, he expressed his approval of the act. H e  was an opponent 
of the younger Scipio Africanus, for which he was attacked by 
the satirist Lucilius (Persius i. I I 5; Juvenal i. 154). In  130 he 
succeeded his brother Mucianus as pontifex maximus. During his 
tenure of office he published a digest in 80 books of the official 
annals kept by himself and his predecessors. Cicero frequently 
mentions him as a lawyer of repute, and he is cited several times 
in the Digest. H e  was also a famous player at  ball and the game 
called Duodecim Scripta; after he had lost a game, he was able 
to  recall the moves and throws in their order. 

See A. H .  J .  Greenidge, History of Rome. 

3. QUINTUS MUCIUS SCAEVOLA, son of (2).  usually called 
"Pontifex Maximus," to  distinguish him from (4), consul in 95 
B.C. with L. Licinius Crassus the orator. He and his colleague 
brought forward the lex Licinia Mucia de civibus regundis which 
closed Roman citizenship to the allies in future, and was largely 
responsible for the Social War. After his consulship Scaevola 
was governor of the province of Asia, and dealt severely with the 
tax-farmers. I n  honour of his memory the Greeks of Asia set 
aside a day for the celebration of festivities and games called 
Mucia. H e  was subsequently appointed Pontifex Maximus, and, 
in accordance with custom, dispensed fr'ee legal advice, which was 
extensively sought, even by men of the standing of Servius Sul- 
picius. H e  regulated the priestly colleges, and insisted on observ- 
ance of the traditional ritual, though he himself believed that 
religion was only for the uneducated. H e  was proscribed by the 
Marian party, and in 82, when the younger Marius, after his de- 
feat by Sulla a t  Sacriportus, gave orders for the evacuation of 
Rome and the massacre of the chief men of the opposite party, 
Scaevola, while attempting t o  reconcile the opposing factions, was 
slain a t  the altar of Vesta and his body thrown into the Tiber. H e  
had already escaped an attempt made upon his life by Gaius 
Fimbria a t  the funeral of the elder Marius in 86. 

Scaevola was the founder of the scientific study of Roman law and 
the author of a systematic treatise on the subject, in eighteen books, 
frequently quoted and followed by subsequent writers. I t  was a com- 
pilation of legislative enactments, judicial precedents and authorities, 
from older collections, partly also from oral tradition. A small hand- 
book called " O p o ~  (Definitions) is the oldest work from which any 
excerpts are made in the Digest, and the first example of a special kind 
of judicial literature (libri definitionurn or regularurn). It  consisted of 
short rules of law and explanations of legal terms and phrases. A num- 
ber of speeches by him, praised by Cicero for their elegance of diction, 
were in existence in ancient times. 

4. QUINTUS MUCIUS SCAEVOLA (c .  159-88 B.c.), uncle of (3) ,  
from whom he is distinguished by the appellation of "Augur." 'He 
was instructed in law by his father, and in philosophy by the 
Stoic Panaetius of Rhodes. In  1 2 1  he was governor of Asia. Ac- 
cused of extortion on his return, he defended himself successfully. 
I n  117 he was consul. He was a great authority on law, and at  an 
advanced age he gave instruction t o  Cicero and Atticus. He had 
a high appreciation of Marius, and refused t o  vote for Sulla's 
motion declaring him a public enemy. Scaevola is one of the 
interlocutors in Cicero's De oratnre, De amicitia and De repzlblica. 

For the legal importance of the Scaevolas, see A. Schneider, Die 
drei Scuevola Ciceros (Munich, 1879), with full references to ancient 
and modern authorities. 

SCAFELL (pronounced and sometimes written Scaw Fell), 
a mountain of Cumberland, England, in the Lake District. The 
name is specially applied to  the southern point (3,162 ft.  in 
height) of a cektain range or mass, but Scafell Pike, separated 
from Scafell by the steep narrow ridge of Mickledore, is the high- 
est point in England (3,210 ft.) .  The ridge continues north-east 
to Great End (2,984 ft.) ,  which falls abruptly to a flat terrace, 

-. 
on which iies Sprinkling Tarn. l h e  range thus defined may be 
termed the Scafell mass. North-west from the Pike the lesser 
height of Lingmell (2,649 ft .)  is thrown out, and the steep flank 
of the range sweeps down to the head of Wasdale. On the east 
an even steeper wall, with splendid crags, falls to  Eskdale. Above 
Mickledore ridge Scafell rises nearly sheer, with bold clefts. 

SCAFFOLD or SCAFFOLDING, properly a platform or 
stage, particularly one of a temporary character erected for view- 
ing or displaying some spectacle. The most general modern appli- 
cation of the word, however, refers t o  the temporary frames and 
platforms erected or suspended a t  convenient heights t o  afford 
easy access t o  work of construction and repair. 

A scaffold, in  its simplest form, may be a single plank sup- 
ported by trestles, or it  may be the extremely complicated con- 
struction necessary to  render every part of a large cathedral or 
similar building accessible. 

Up to a comparatively recent date scaffolds were invariably 
constructed of timbers bound together with ropes, but now 
many forms of patent scaffolding and fixing devices are avail- 
able The more general adoption of steel-framed buildings has 
contributed largely towards the development of suspended scaf- 
folding. The steel members themselves, supplemented by ladders, 
provide the only scaffolding necessary in the erection of the 
frame, and since the steel work is practically completed before 
the wall filling and facing is commenced, it  is more convenient 
and economical to  suspend a single platform-that may extend 
a!ong the whole face of the building if required, and capable of 
being raised as the work proceeds-from cantilevers fixed to the 
top members of the frame, than i t  is to  erect a poled scaffold 
over the whole face of the building. 

T i m b e r  Scaffolds.-The ordinary type of timber scaffolding 
comprises the following:-standards, ledgers, putlogs, braces, 
scaffold boards and lashings. The standards, ledgers and braces 
are usually tapering poles (the stripped trunks of young fir 
trees), about 15 to 35 ft .  in length and 3 3  to 5 in. in  diameter a t  
the butt. " 

The putlogs are of riven birch, 5 to  6 f t .  long and 3 in. in 
section. Scaffold boards are of spruce, 8 to  12 i t .  long, 9 in. wide 
by I& in. thick, with the ends bound by hoop iron t o  obtain 
strength and security. The ends of the hoop iron should be 
turned into saw cuts in the edges of the wood to prevent injury 
to the workmen while handling the boards. 

Until recently the lashings were, in nearly every case, made 
of iute o r   hem^ fibres, white Manila  hem^ beina the best and 
strongest. ~ lex ib le  wire cords are now uskd to l a  considerable 
extent for lashings. These cords are about d in .  in diameter and are 
sufficiently long for every form of scaffold junction. They are 
made of several strands of small gauge wire, one end of the 
cord being finished with a metal cap or sleeve to  prevent the 
strands from spreading, the other end being turned around a 
metal eye piece and securely bound or spliced. Scaffold wedges 
are unnecessary with wire cords. 

Chain ties and tightening blocks are frequently used in the 
place of cord lashings and require less time for fixing. Such a form 
of scaffold fixing was used in the scaffolding erected for the re- 
construction of Buckingham palace, and in many other important 
works, and proved to be satisfactory. 

Bricklayer's Scaffold.-In erecting a bricklayer's scaffold, the 
standards are placed upright a t  a distance of 5 f t ,  from the face 
of the wall and from 6 to 9 i t .  apart;  the lower ends of the 
standards being held in position by the method best suited to the 
nature of the site. Thus, the ends may be placed in barrels of 
earth or sand, they may be placed on a timber sole plate and 
held in position by nailed fillets; or they may be sunk a foot or 
two into the ground. The ledgers are fixed horizontally along the 
inner faces of the standards a t  vertical intervals of 5 feet. The 

I putlogs are placed 3 or 4 ft. apart, perpendicular to  the face of 
the wall, one end of each putlog resting on the ledger, the other 
end passing into a recess left, or made, in the wall for that pur- 
pose. The scaffold boards are laid on the putlogs and parallel 
to  the face of the wall. At the position where the end joints 
between the boards occur, two putlogs are placed a few inches 



SCAFFOLD 
apart to obviate the necessity for lapping the ends of the boards. 

Scaffolds of this type should always have diagonal braces fixed 
across the faces of the standards to  avoid risk of failure by 
side racking, and the scaffold must be prevented from falling 
away from the face of the wall by ties or bridles through the 
window openings. The third possible cause of failure, the buckling 
of the standards, is guarded against in  scaffolds supporting heavy 
loads by having the whole or lower part of the scaffold "double 
poled." All scaffolds should have guard planks and guard rails 
fixed to the outer standards. 

As the work is carried up the boarding and many of the put- 
logs are removed to the stage above, some putlogs, however, 
being left tied to the lower ledgers to  stiffen the scaffold. I n  
the case of thick walls a scaffold is required inside as well as 
outside the building, and when this is the case the two structures 
are tied together and stiffened by  short connecting poles through 
the window and door openings. 

Mason's Scaffold.-The mason requires an independent scaf- 
fold. H e  may not rest the inner ends of his putlogs in the wall 
as the bricklayer does, for this would disfigure the stonework, 
hence another and parallel framework of standards and ledgers 
is placed within a few inches of the wall-face upon which to sup- 
port them. The two portions are tied together with cross braces, 

s and the whole of the timbering is made capable of taking heavier 
weights than are required in the case of the bricklayer. 

Masons' scaffolds upon which banker work is done are usually 
of sawn material bolted together; the arrangement of the rectan- 
gular members corresponding t o  that in the ordinary type of 
scaffold. 

M e t a l  o r  T u b u l a r  Scaffold.-This type of scaffolding was 
used during the process of erection of Bush house, Aldwych, 
Devonshire house, Piccadilly and many other important buildings 
in London and the provinces, and must now be noticed in any 
reference work on scaffolding. 

The special advantages claimed for tubular scaffolding are :-It 
is easily transported; since 12 feet is the maximum length of any 
member a great quantity may be stored in a n  ordinary truck. I ts  
strength is beyond question, i t  is fireproof and practically inde- 
structible. It is easily introduced into narrow or tortuous en- 
trances, and may be erected with great rapidity and little labour. 
I t  is not affected by  climatic conditions, is neat and compact when 
erected and is light and efficient for slung scaffolds. 

Tubular scaffolding consists of sections of steel tubes, about 2 

in. in diameter and of various lengths, with various forms of clips 
and couplings, base plates and patent putlogs. 

The putlogs are of oak reinforced with steel, the steel projecting 
beyond the wood to allow it to be inserted and wedged into the 
brickwork joints when necessary. Thus putlog holes are not 
required to  be left or made in the wall surfaces. The standards 
are not placed more than 8 feet apart for ordinary scaffolds, and 
not more than 6 feet apart for masons' scaffolds. The diagonal 
bracing is fixed by special swivel couplers. 

Suspended Scaffolding.-Where the nature of the building 
will permit of its use suspended scaffolding has many very impor- 
tant advantages. Thus, in high steel framed buildings the lower 
floors may be occupied before the upper ones are completed. 
The scaffold platform may be kept a t  the position in which the 
work is always a t  bench height. The space immediately below the 
scaffold is clear of obstructions. The scaffold platforin is flexible 
and its height may be varied along its length, within certain limits, 
to suit special conditions. 

This form of scaffolding was used in Adelaide House, London, 
E.C. ; the Lewis Building, Birmingham ; Messrs. C. and A. Modes 
Ltd., Liverpool, and many other equally large and important 
buildings, and has proved to be safe, convenient and economical. 
The complete scaffold is made up of a number of units or sections. 

Each section has a machine or winch at  each corner, the sup- 
porting cables being wound or unwound about the machine drum 
by a device specially designed to ensure safety while raising or 
lowering the platform. 

Gantries.-"Gantry" is the term applied to a staging of squared 
timber used for  the easy transmission of heavy material. The 

name has, however, come to be used generally for strong stagings 
of squared timber whether used for moving loads or not. Taking 
the general meaning of the term, gantries may be divided into 
three classes: ( I )  Gantries supporting a traveller; ( 2 )  Travelling 
gantries, in which the whole stage moves along rails placed on 
the ground: (3) Elevated platforms which serve as a base upon 
which to erect pole scaffolding. 

The two former of this type of structure are now little used. 
Many more or less permanent timber gantries exist in  goods yards 
and similar places but modern methods of handling and hoisting 
materials have rendered the old type of traveller gantry almost 
obsolete. 

The form of fixed staging or platform gantry which is used over 
a public pavement is indispensable for conducting building opera- 
tions in large towns where i t  is important to keep the footway 
clear and to safeguard pedestrians who are using the footway in 
front of the building site. They consist of two sets of standards, 
sill and head, one set being erected close t o  the building and the 
other about 8 or 10 ft. away. These stages are formed of square 
timber, framed and braced in a similar manner to gantries de- 
signed to support a traveller, but, instead of external shores or 
braces the uprights are braced across to  each other, care being 
taken to fix the braces a t  such a height as t o  allow free passage 
beneath them. Joists are placed across from head to head, and a 
double layer of scaffold boards is laid to form the floor, the double 
thickness being necessary to  prevent materials dropping through 
the joints upon the heads of passers-by. When the gantry abuts 
on the road, a heavy timber fender splayed a t  each end should be 
placed so as t o  ward off the traffic. At the level of the platform a 
fanguard is often thrown out for a distance of about 6 ft. or more 
and closely boarded to protect the public from falling materials 
and the workmen from accident. 

Der r ick  Towers.-Derrick "gantries" or "towers" are skeleton 
towers of heavy timbers erected in a central position on a site 
to support a platform a t  such a height as t o  enable an electric or 
steam power derrick crane placed upon i t  to  clear the highest 
portions of the building. The crane revolves upon a base through 
nearly three parts of the circumference of a circle, and in addition 
to this the jib of the crane is capable of an "up and down" motion 
which enables it to  command any spot within a radius of three- 
quarters of the length of the jib. For a single crane, a derrick 
tower with three legs is built, and the crane is placed over one of 
these, stayed back to the other two and then counterbalanced by 
heavy weights. Each leg is usually from 6 f t ,  t o  10 ft. square on 
plan, the "king" leg (that is, the leg supporting the crane) being 
larger than the "queen" legs. The three legs are placed from 20 

to 30 ft. apart in the form of an equilateral or isosceles triangle. 
When two cranes are used, as is the case when important opera- 
tions are to  be conducted over the entire area of a circle, a four- 
legged square derrick tower is constructed, and a crane set upon a 
platform over each of two opposite legs. The ground upon which 
it is proposed to erect the towers must be  well chosen for its 
solidity, or specially prepared to receive the towers. The founda- 
tion usually consists of a platform of 9-in. by  3-in. deals under 
each leg. The corner posts may be of three 9-in. by  3-in. deals 
bolted together, but those for the king leg may advantageously be 
larger. They are connected at  every 8 or 10 f t .  of their height by  
means of cross pieces or transoms from 7'' by  2" to  9'' by 3fr in 
size, and each bay thus formed is filled in  on all four sides with 
diagonal bracing of the same or slightly smaller timber. Up the 
centre of the king leg, from the bottom to the top, is carried an 
extra timber to take the weight of the crane. I t  may be a balk of 
whole timber, 12 or 14 in. square, or may consist of deals bolted 
together up to IG in. square. This central member must be well 
braced and strutted from the four corners to  resist any tendency 
to bending. 

When the towers have reached the desired height the king leg is 
connected to each of the queen legs b y  a trussed girder; the two 
queen legs may be connected with each other either b y  a similar 
trussed girder or by a single timber which is supported by struts 
from the supporting legs to shorten the span and give rigidity. For 
the connecting girders a balk nf timber reaching from king to 
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queen legs is placed on each of the two topmost transoms, which 
may be from 4 to 8 ft .  apart, the depth of the top bays often being 
modified to the required depth of the connecting beams. Upright 
struts are fixed a t  intervals of about 5 ft. between the two balks, 
which are also connected by long iron bolts and cross braces filled 
into each bay. The top balks project 6 or 10 f t .  beyond the king 
leg and form the support for a working platform of deals. Struts 
are thrown out from the sides of the leg to support the ends of the 
balks. Upon the platform are laid two "sleepers" of balk timber 
extending from beneath the bed of the crane and passing over the 
centre of each queen leg. The "mast," a vertical member com- 
posed either of a single timber or two pieces strutted and braced, is 
erected upon the revolving crane bed, and the "jib," which is simi- 
lar in  construction to the mast, is attached to the base of the latter 
by a pivoted hinge. The jib is raised and lowered by a rope fixed 
near the end of the jib and running to the engine by way of a pul- 
ley wheel a t  the top of the mast. The rope or chain used for lifting 
the materials passes over a pulley at  the end of the jib and thence 
to  the winch over a pulley a t  the top of the mast. In  the operation 
of lifting it  is obvious that a great strain is put upon the mast and 
a considerable overturning force is exerted by the leverage of the 
weight lifted a t  the end of the jib. T o  counter-balance this, two 
timber "stays" or "guys" are taken from the mast head, one to  
the centre of each queen leg, and there secured. From these points 
two heavy chains are taken down the centre of each queen leg 
and arlchored to the platform at  their bases, which are each loaded 
with a quantity of bricks, stone or other heavy material equal in 
weight t o  a t  least twice any load to be lifted by the crane. A 
coupling screw link should be provided in the length of each 
anchor chain so that it  may be kept taut. The coupling screws 
should be placed in an accessible place near the ground, where they 
may easily be seen and tightened when necessary. The legs of 
the structure should be cross braced with each other to resist 

GANTRY S U P P O R T I N G  S C A F F O L D  

twisting tendencies due to wind pressure and swinging of the 
load, either by ties of steel bars with tightening screws, or, as is 
more usual, with diagonally placed scaffold-pole or square&-timber 
braces secured to the framework. 

I n  the case of a three-towered gantry i t  is necessary to  ballast 
only the two queen legs. Weighting of the king leg is unnecessary. 
With a square gantry having four legs, all should be weighted, and 
in calculating the ballast necessary for the crane towers the weight 
of the engine should be considered. Access to  the platform is 
obtained by ladders fixed either inside or outside one of the queen 
legs. With the exception of the boards forming the working plat- 
form, which are usually spiked down, the timbers of a tower gantry 
should all be connected by screw bolts and nuts. 

I n  steel framed buildings the derrick tower is unnecessary, the 
revolving jib, base and engine being supported by the steel work 
and raised to  succeeding heights as the work proceeds. 

Swinging scaffolds or cradles, used in connection with painting, 
renovating and light repair work consists of light rigidly framed 
platforms suspended from cantilever supports. They are capable 
of being raised or lowered by the occupants of the cradle by means 
of block and fall tackle. A newer type of cradle is a modified form 
of the suspended scaffolding already described, the raising and 
lowering being done by machines attached direct to  the metal 
frames which hold the platform and guard rails, instead of by 
"block and fall." 

Scaffolding for Chimneys.-Tall chimney shafts may be 
erected by internal scaffolding only, or by a combination of ex- 
ternal and internal staging. The latter method is often adopted 
when the lower part of the shaft is designed with ornamental brick- 
work, string courses, panels, etc., and it  is important that this work 
should be carefully finished. An external scaffold is therefore car- 
ried up  until plain work not more than 2 or 23 bricks thick is 
reached, when the remainder can be completed by  "overhand" 



SCALA NUOVA-SCALIGER 
work from an internal scaffold. The offsets made in the brickwork 
on the inside are used to support the timbering. For the repair of 
tall chimneys, light ladders are erected one above the other by a 
steeplejack and his assistants, each being lashed to the one below 
it  and secured to the brickwork by dog-hooks driven in the joints. 
When the top of the chimney is reached balk timbers are raised 
by pulleys and laid across the top. From these are swung cradles 
from which the defective work is made good. If the work or 
weather demand a more stable scaffold, a light but strong frame- 
work of putlogs held together with iron bolts is fixed on each side 
of the shaft with iron holdfasts, and a platform of boards is laid 
upon them. For circular chimneys pieces of timber cut to a curve 
a re  clamped with iron to the putlogs to  prevent them from bend- 
ing when the bolts connecting the two frames are screwed up. 

See J .  F. Hurst, Tredgold's Carpentry; A. G. H. Thatcher, Scaffold- 
ing; C. F.  Mitchell, Budding Construction; G.  Ellis, Modern Practical 
Carpentry. 

SCALA NUOVA (Turk. Kush-Adasi),  also known as New 
Ephesus, a well-protected harbour on the west coast of Asia 
Minor and a kasa in the vilayet of Smyrna, opposite Samos. The 
site of the ancient Marathesium is close by. Pop. (1927) 14,715. 

SCALE, in music, signifies any selected sequence of notes, or 
intervals, dividing up the octave. Thus it  may consist entirely of 
semitones (chromatic scale); or entirely of whole tones (tonal 
scale) ; or partly of tones and partly of semitones, as in the 
ordinary diatonic scales, major and minor, of Western music. 
Our familiar major diatonic scale, represented by the white notes 
on the pianoforte beginning with C, consists of five tones and 
two semitones, with the semitones falling between the 3rd and 
4th and the 7th and 8th notes. 

SCALE INSECT, the name given to insects belonging to 
the family Coccidae of the order Hemiptera (9.v.). The females 
are inert wingless creatures usually with reduced legs and an- 
tennae, while the males are provided with a single pair of wings 
and have the legs and antennae well developed. Scale insects 
include a number of serious plant-pests, among the most injurious 
being the San JosC scale, the mussel scale, the fluted scale and 
certain of the mealy bugs. On the other hand, other species have 
a commercial value, notably the cochineal insect (q.v.1, the lac 
insect and the so-called ground pearls (9.v.). 

SCALES: see WEIGHING MACHINES. 
SCALIGER, the Latinized name of the great Della Scala 

family. (See VERONA.) I t  has also been borne by  two scholars of 
extraordinary eminence. 

I .  Julius Caesar Scaliger (1484-1558) was, according to his 
own account, a scion of the house of La Scala, born in 1484 at the 
castle of La Rocca on the Lago de Garda. At the age of twelve 
his kinsman the emperor Blaximilian placed him among his pages. 
H e  remained for seventeen years in the service of the emperor, 
distinguishing himself as a, soldier and as a captain, But he was 
unmindful neither of letters, nor of art, which he studied under 
Albrecht Diirer. I n  1512 a t  the battle of Ravenna, where his 
father and elder brother were killed, he displayed prodigies of 
valour, and received the highest honours of chivalry, but no sub- 
stantial reward, from his imperial cousin. After a brief employ- 
ment by the duke of Ferrara, he entered (1514) as a student a t  
the university of Bologna, where he remained until 1519. The 
next six years he passed in Piedmont, as a guest of the family of 
L a  Rovkre, until a severe attack of rheumatic gout brought his 
military career t o  a close. Henceforth his life was wholly devoted 
to study. In  I 525 he accompanied M. A. de la Rovkre, bishop of 
Agen, to  that city as his physician. Such is the outline of his own 
account of his early life. I t  was not until after his death that his 
son's enemies first alleged that he was the son of Benedetto Bor- 
done, an illuminator or school-master of Verona; that he was 
educated at  Padua, where he took the degree of M.D.; and that 
his story of his life and adventures before arriving at  Agen was 
a tissue of fables. (See below ad fin.) 

The remaining thirty-two years of his life were passed almost 
wholly at  Agen, in the full light of contemporary history. At his 
death in I 558 he had the highest scientific and literary reputation 
of any man in Europe. A few days after his arrival a t  Agen he fell 

in love with Andiette de Roques Lobejac, and at  forty-five he 
married Andiette, who was then sixteen. The marriage, of which 
there were fifteen children, was one of almost uninterrupted 
happiness. In  1531 he printed his first oration against Eras- 
mus, in defence of Cicero and the Ciceronians. I t  is a piece of 
vigorous invective, displaying an astonishing command of Latin, 
and much brilliant rhetoric, but full of vulgar abuse, and com- 
pletely missing the point of the Ciceronianus of Erasmus The 
second is even more abusive, and less successful. The orations 
were followed by  a prodigious quantity of Latin verse, which 
appeared in successive volumes in 1533, I 534, 1539, 1546 and 
I 547; of these, a friendly critic, Mark Pattison, is obliged to 
approve the judgment of Huet, who says, "par ses poksies brutes 
e t  informes Scaliger a dkshonork le Parnasse." A brief tract on 
comic metres ( D B  comi~a's dimensionibz~s) and a work De causk 
linguae Latinae-the earliest Latin grammar on scientific prin- 
ciples and following a scientific method-were his only other 
purely literary works published in his lifetime. His Poetice ap- 
peared i n  1561 after his death. 

His scientific writings are all in  the form of commentaries, and 
i t  was not until his seventieth year that (with the exception of a 
brief tract on the De insomniis of Hippocrates) he published any 
of them. I n  1556 he printed his Dialogue on the De plalztis at- 
tributed to Aristotle, and in 1557 his Exercitatiortes on the work of 
Jerome Cardan, De subtilitate. His other scientific works, Com- 
mentaries on Theophrastus' De causis filantaru~n and Aristotle's 
History of Animals, left in a more or less unfinished state, were 
not printed until after his death. His Exercitationes upon 
the De subtilitate of Cardan (1557) is the book by which Scaliger 
is best known as a philosopher. We are astonished at  the encyclo- 
paedic wealth of knowledge which the Exercitationes display, a t  
the vigour of the author's style, a t  the accuracy of his observa- 
tions, but are obliged to agree with G. NaudC that he has com- 
mitted more faults than he has discovered in Cardan, and with 
Charles Nisard that his object seems to be to deny all that Cardan 
affirms and to affirm all that Cardan denies. Yet Leibniz and Sir 
William Hamilton recognized him as the best modern exponent of 
the physics and metaphysics of Aristotle. H e  died a t  Agen on Oct. 
21,  15 j8. 

2. Joseph Justus Scaliger ( I  j4o-1609), the greatest scholar 
of his day, was the tenth child of J. C. Scaliger. Born a t  Agen 
in 1540, he was sent when twelve years of age, with two younger 
brothers, to  the college of Guienne at  Bordeaux. An outbreak of 
the plague in 1555 caused the boys t o  return home, and for the 
next few years Joseph was his father's constant companion and 
amanuensis. Julius daily dictated t o  his son from eighty to a 
hundred lines of Latin verse, and sometimes more. Joseph was 
also required each day to write a Latin theme or declamation, 
though in other respects he seems t o  have been left to his own 
devices. He learned from his father to  be an acute observer, never 
losing sight of the actual world, and aiming not so much a t  cor- 
recting texts as a t  laying the foundation of historical criticism. 

After his father's death, he spent four years a t  the university of 
Paris, where he began the study of Greek under Turnebus. At the 
same time he taught himself. H e  read Homer in twenty-one days, 
and then went through all the other Greek poets, orators and his- 
torians, forming a grammar for himself as he went along. From 
Greek, a t  the suggestion of G. Postel, he proceeded to attack 
Hebrew, and then Arabic; of both he acquired a respectable knowl- 
edge, though not the critical mastery which he possessed in Latin 
and Greek. I n  1563 Jean Dorat recommended him to Louis de 
Chastaigner, the young lord of La Roche Pozay, as a companion 
in his travels. A close friendship sprang up  between the two young 
men, which remained unbroken till the deafh of Louis in  I 595 
The travellers first went to Rome. Here they found Marc An- 
toine Muretus, who had been a great favourite and occasional 
visitor of Julius Caesar at  Agen. After visiting Italy, the travellers 
passed to England and Scotland. Scaliger formed an unfavourable 
opinion of the English. Their inhuman disposition, and inhos- 
pitable treatment of foreigners especially impressed him. H e  was 
also disappointed in finding few Greek manuscripts and few 
learned men. I t  was not until much later that he became intimate 



with Richard Thompson and other Englishmen. In  the course of I 
his travels he had become a Protestant. I n  I j jo he proceeded to 
Valence to  study jurisprudence under Cujas, the greatest living 
jurist. Here he remained three years. 

The massacre of St. Bartholomew induced him to retire to 
Geneva, where he was appointed a professor in the academy. I n  
1574 he returned to France, and made his home for the next 
twenty years with Chastaigner. Of his life during this period we 
have interesting details and notices in the Le tkes  Jran~aises 
ine'dites de Joseph Scaliger, edited by M. Tamizey de Larroque 
(Agen, 1 8 8 ~ ) .  During this period he published the books which 
showed that  with him a new school of historical criticism had 
arisen. I n  his editions of the Catdecta (1575), of Festus (1375)~ 
of Catullus, Tibullus and Propertius (1577), he was the first to  
lay down and apply sound rules of criticism and emendation, and 
to change textual criticism from a series of haphazard guesses 
into a "rational procedure subject to  fixed laws" (Pattison). But 
it  was reserved for hie edition of Manilius (15:9), and his De 
emendatione temporum (1583)~  t o  revolutionize all the received 
ideas of ancient chronology-to show that ancient history is not 
coiifincd to that of the G---I-- I C C K ~  -- d ~ u  J X u l ~ l a i i ~ ,  dlld iildi iht  h i b i ~ r i d  
narratives and fragments of Persia. Babylonia, Egypt and Pales- 
tine, and their several systems of chronolog~, must be critically 
compared, if any true and general conclusions are to  be reached. 
I t  is this which places Scaliger immeasurably above ally of his con- 
temporaries. His commentary on bfanilius is really a treatise on 
the astrononly of the ancients, and i t  forms an introduction to the 
De enzendatione temporum, in which he examines by the light of 
modern and Copernican science the ancient system as applied to 
epochs, calendars and computations of time. 

I n  the remaining twenty-four Years of his life he a t  once car- 
rected and enlarged the basis which he had laid in the De emenda- 
tione. With incredible patience, sometimes with a happy audacity 
of conjecture which itself is almost genius, he succeeded in recon- 
strutting the lost Clzro~zicke of Eusebius-one of the most precious 
remains of antiquity, and of the highest value for ancient chronol- 
ogy. This he printed in 1606 in his Thesaurus temfiorum, in which 
he collected, restored and arranged every chronological relic ex- 
tant in  Greek or Latin. When in 1590 Lipsius retired from Leyden, 
the university resolved to obtain Scaliger as his successor. H e  
declined their offer. The next year it  was renewed. I t  was made 
clear that lecturing would not be required of him, and he would be 
entirely his own master. About the middle of I593 he started for 
Holland, where he passed the remaining thirteen years of his life. 
H e  was treated with the highest consideration. His rank as a 
prince of Verona was recognized. His literary dictatorship was 
unquestioned. From his throne a t  Leyden he ruled the learned 
world; a word from him could make or mar a rising reputation; 
and he was surrounded by young men eager to listen to and profit 
by his conversation. H e  encouraged Grotius when only a youth 
of sixteen to edit Capella; Daniel Heinsius, from being his favour- 
ite pupil, became his most intimate friend. 

But Scaliger had made numerous enemies. He hated ignorance, 
but he hated still more half-learning, and most of all dishonesty in 
argument or in quotation. His pungent sarcasms were soon car- 
ried to the persons of whom they were uttered, and his pen was 
not less bitter than his tongue. Nor was he always right. H e  
trusted much to his memory, which was occasionally treacherous. 
The Jesuits, who aspired t o  be the source of all scholarship and 
criticism, perceived that the writings and authority of Scaliger 
whose historical methods had discredited many of their claims 
were the most formidable barrier in their way. I t  was the day of 
conversions. Muretus in the latter part of his life professed the 
strictest orthodoxy; J. Lipsius had been reconciled to the Church 
of Rome; Casaubon was supposed to be wavering; but Scaliger 
was known to be  hopeless, and as long as his supremacy was un- 
questioned the Protestants had the victory in learning. 

After several scurrilous attacks by the Jesuit party, in 1607 a 
new and more successful attempt was made. Scaliger's weak point 
was his pride. I n  1594, in an evil hour for his happiness and his 
reputation, he published his Epistola de vetustate et splendore 
gentis Scaligerae e t  J .  C. Scaligeri vita. In  1607 Gaspar Scioppius, 

then in the service of the Jesuits, whom he afterwards so bitterly 
libelled, published his Scaliger hypobolimaezcs ("the SuPPositi- 
tious Scaliger"). The main argument of the book is to  show the 
falsity of Scaliger's pretensions to be of the family of La Scala, 
and of the narrative of his father's early life. T o  Scaliger the 
blow was crushing. Whatever the case as  t o  Julius, Joseph had 
undoubtedly believed himself a prince of Verona, and in his 
Epkstola had put forth with the most perfect good faith, and with- 
out inquiry, all that he had heard from his father. His reply, 
Confidtatio fabulae Burdonum, was not a success. Scaliger un- 
doubtedly exposes many pure lics and baseless calumnies; but he 
could not establish the family's supposed lineage. Scioppius was 
wont to boast that his book had killed Scaliger. I t  certainly em- 
bittered the remainder of his life. The Confutatio was his last 
work. Five months after it  appeared, on Jan. 2 1 ,  1609, he  died. 

Of Joseph Scaliger the standard biography is that of ~ a c o b  ~ e r n a y s  
(Berlin, 185s). See also his Autobiography, with selections from his 
letters etc,, trs. introd, by G ,  W, W, Robinson (192,). See also 
j. E, Sandys, History oj  CZassical Scholarsh2fl, ii. (19081, 199-204. 
For the life of J. C. Scaliger see the letters edited by his son, and his 
own writings, which are full of autobiographical matter. 

SCALLOP. The popular name for  a genus (Pecten)  of edible 
marine molluscs belonging to the class LamelIibranchia. Nearly 
300 living species of scallops are known and are found in all seas, 
from high latitudes to the tropics. The "scallop-shell of quiet" 
(Sir W. Raleigh) was worn as a badge by  mediaeval pilgrims. 

Pecten is placed in the second order (Filibranchia) of the 
Lamellibranchia along with Arcs (the ark &ell), Mytilfds (mu+ 
sels) and Margaritalza (the pearl oyster). This group is charac- 
terized by the possession of gills in which the filaments are doubled 
on themselves, forming reflected lamellae (see LAMELLIBRANCHIA) 
and are joined together by ciliated disks, and by  the highly devel- 
oped byssus. In Pecten the foot is rudimentary and the animal 
is more 0, less sedentary, the byssus serving to fasten i t  down 
to the sea-bottom. The edges of the mantle are provided with 
highly developed eyes. 

The common scallop of the British Isles (Pecten operc211uris) 
is usually found in beds on a bottom composed of shell-dCbris with 
a little mud. Some of the largest beds are in the Firth of Forth, 
between Fleet\vood and the Isle of Man, off Douglas and Wey- 
mouth. These beds are usually in water of 5-20 fathoms, though 
individual specimens are occasionally taken from much deeper 
water. Representatives of the sub-genus Psezidoamussium are 
found at  greater depths (e.g., P. neoceanicus in 2,084 fathoms in 
the pacific ocean). 

See W. J. Dakin, "peeten," Mem. Liverpool Mar. Biol. Comm., zvii. 
(1909) ; M .  Kupfer Die Sehorgane . . . der Pecten-nrten. (Zurich, 
1916). (G.  C. R.) 

SCALP, in anatomy, the covering of the top of the head from 
the skin to  the bone. 

The skin of the scalp is thick and contains a large number of 
hair follicles. The arteries are remarkable for  their tortuosity, 
which is an adaptation to so movable a part;  for their anastomos- 
ing across the middle line with their fellows of the opposite side, 
an arrangement which is not usual in the body; and for  the fact 
that, when cut, their ends are held open by the dense fibrous 
tissue in which they lie, so that bleeding is more free in the scalp 
than i t  is from arteries of the same size elsewhere in the body. 

The veins do not follow the twists of the arteries but run a 
straight course; there is often a considerable distance between 
an artery and its companion vein. Accompanying the veins are 
the larger lymphatic vessels. From the forehead the lymphatics 
accompany the facial vein and usually reach their first gland in the 
submaxillary region, so that in the case of a poisoned wound of 
the forehead sympathetic swelling or suppuration would take 
place below the jaw. From the temple the lymphatics drain into 
a gland lying just in front of the ear, while those from the region 
behind the ear drain into glands lying close to the mastoid process. 
In  the occipital region a small gland (or glands) is found about 
a third of the distance from the external occipital protuberance to  
the tip of the mastoid process (see SKULL). 

The nerve supply of the scalp in its anterior part is from the 
fifth cranial or trigeminal nerve (see NERVE, Cranial) ; behind 



SCALPING---SCANDINAVIAN CIVILIZATION 
the ear the scalp is supplied with sensation by the great auricular 
and the small occipital (see NERVE, Spinal ) ,  while behind these, 
and reaching as far as the mid line posteriorly, the great occipital 
is distributed. 

Beneath the skin and fibrous tissue lies the epicraniztm, formed 
by the two fleshy bellies of the occipito-frontalis muscle and the 
flattened tendon or aponeurosis between them. Of these two 
bellies the anterior ( frontalis)  is the larger, and, when i t  acts, 
throws the skin of the forehead into transverse puckers. The 
much smaller (occipitalis or posterior) belly usually merely fixes 
the aponeurosis for the frontalis to act, though some people have 
the power of alternately contracting the two muscles and so wag- 
ging their scalps backward and forward as monkeys do. 

Deep to the epicranium is a layer of very lax areolar tissue con- 
stituting a lymph space and allowing great freedom of movement 
to  the more superficial layers; i t  was this layer which was torn 
through when a Red Indian scalped his foe. So lax is the tissue 
here that any collection of blood or pus is quickly distributed 
throughout its whole area, and, owing to the absence of tension 
as  well as of nerves, very little pain accompanies any such effusion. 

The deepest layer of the scalp is the pericraniurtz or the external 
periosteum of the skull bones. This, until the sutures of the 
skull close in middle life, is continuous with the dura mater which 
forms the internal periosteum, and for this reason any subperi- 
cranial effusion is localized to the area of the skull bone over 
which it  happens to  lie. Moreover, any suppurative process may 
extend through the sutures to the meninges of the brain. 

(F. G. P.)  
SCALPING. The common term for the practice of remov- 

ing, as a trophy, a portion of the skin, "shell" or "sheath," with 
hair attached, from an enemy's head. The custom was not un- 
known to the Old World, as it was mentioned by Herodotus as 
practised by the Scythians. I t  has been regarded, however, as 
a prevalent one among the American Indians, yet, contrary to  
the general belief, not all the tribes practised it by any means. 
Extended researches by Friederici indicate that in North America 
it  was confined originally to a limited area in eastern United 
States and the lower St. Lawrence region, about equivalent to 
the territory held by the Iroquois and Muskhogean tribes and 
their neighbours. The custom was absent from New England and 
much of the Atlantic coast region, and was unknown until com- 
paratively recent times throughout the interior and the Plains 
area; it  was not practised on the Pacific coast, in the Canadian 
North-west nor in the Arctic region, nor anywhere south of the 
United States with the exception of an area in the Gran Chaco 
country of South America. Throughout most of America the 
early trophy was the head itself. The spread of the scalping 
practice over the greater part of central and western United 
States was stimulated by scalp-bounties offered by the colonial 
and more recent governments, the scalp itself being superior to 
the head as a trophy by reason of its lighter weight and greater 
adaptability to display and ornamentation. 

The  operation of scalping was painful, but by no means fatal. 
The impression that it was fatal probably arose from the fact 
that the scalp was usually taken from the head of a slain enemy 
as  a trophy of his death, but among the Plains tribes the attack- 
ing warrior frequently strove to overpower his enemy and scalp 
him alive, to inflict greater agony before killing him; and fre- 
quently also a captured enemy was scalped alive and permitted to 
return to  his people as a direct defiance and as an incitement to  
retaliation. The part taken was usually a small circular patch of 
skin a t  the root of the scalp-lock just back of the crown. The 
scalp-lock itself was the small hair braid which hung from the 
back of the head, as  distinguished from the larger side braids. 
When opportunity offered, the whole top skin of the head, with 
the hair attached, was removed, to be divided later into smaller 
locks for decorating the clothing of warriors. The operation was 
performed by making a quick knife stroke around the head of 
a fallen enemy, followed by a strong tug of the scalp-lock. The 
scalper was not necessarily he who had killed the victim; nor was 
the number of scalps, but rather the number of coups (i.e., 
"strokes" or acts of bravery in battle), the measure of the war- 

rior's prowess. The fresh scalp was sometimes offered with 
prayer as a sacrifice to  the sun, the water o r  some other divinity. 
When preserved for a time, as was most usual, the scalp was 
cleaned of the loose flesh and then stretched by  means of sinew 
cords around the circumference within a hoop about six inches in 
diameter, tied at  the end of a rod. When dry the skin side was 
painted either entirely red, o r  one half red and the other half 
black, and the hair was usually carefully braided and embellished 
with various ornaments. I t  was carried thus by the women in 
the triumphal scalp or victory dance on the return of a success- 
ful war-party to the home camp, and then, having served its first 
purpose, was retained as a bridle pendant by the warrior, de- 
posited with the tribal "medicine," or thrown away in some se- 
cluded spot. This may be regarded as the typical treatment; but 
scalp customs varied from tribe to tribe, as likewise did the 
associated beliefs and rites. The custom is involved with that 
of decapitation, the severing of parts of the body, such as fingers, 
etc., as  war trophies, and the shrinking of the heads of enemies as 
among the Jivaro Indians of Ecuador. 

See G .  Friederici, Skalpieren und ahnliche Kriegsgebrauche i n  Amer- 
ika (Brunswick, 1906), with extended bibliography, and summar- 
ized in Ann. Rep. Smithsonian Inst. for 1906 (Washington, 190;). 

(I?. W. H.) 

SCAMMONY, a plant, ConvoCvulz~s scammonia, native to 
the countries of the eastern Mediterranean basin; it  grows in 
bushy waste places, from Syria in the south to the Crimea in the 
north, its range extending westward to the Greek islands, but not 
to northern Africa or Italy. I t  is a twining perennial, bearing 
flowers like those of the field or corn bindweed, Convolvulus 
arvensis, and having irregularly arrow-shaped leaves and a thick 
fleshy root. The dried juice, "virgin scammony," obtained by 
incision of the living root, has been used in medicine as scam- 
monium,  but the variable quality of the drug has led to the 
employment of scammoniae resina, which is obtained from the 
dried root by digestion with alcohol. The active principle is the 
glucoside scammonin or jalapin, C3dHj6016; i t  is a powerful purga- 
tive. 

SCAMOZZI IONIC ORDER, in architecture, a type of 
Ionic order in which the capital has all four faces identical, with 
the volutes meeting a t  an angle in the corners, and a t  the centre 
rolling down into the top of the echinus, instead of being con- 
nected by a band above the echinus. There is usually a rosette 
or flower in the centre of each face of the capital, on top of the 
echinus, and the abacus or top slab is concave-sided as in the 
Corinthian order. I t  receives its name from the late Renaissance 
architect Vincenzo Scamozzi (1552-1616), who was once thought 
to have invented it, although there are Roman precedents, such 
as the temple of Saturn a t  Rome (early 4th century). See ORDER. 

SCANDAL, disgrace, discredit, shame, caused by the report 
or knowledge of wrongdoing, hence defamation or gossip, espe- 
cially malicious or idle; or such action as causes public offence or 
disrepute. A particular form of defamation was scandalurn mag- 
natum,  "slander of great men," words, that is, spoken defaming a 
peer spiritual or temporal, judge or dignitary of the realm. Action 
lay for such defamation under the statutes of 3 Edw. I .  c .  34, 2 
Rich. 11. c. 5, and 12 Rich. 11. c. 11 whereby damages could be 
recovered, even in cases where no action would lie, if the defama- 
tion were of an ordinary subject, and that without proof of special 
damage. These statutes, though long obsolete, were only abolished 
in 1887 (Statute Law Revision Act). 

SCANDINAVIAN CIVILIZATION. At the  close of the 
Ice Age climatic conditions a t  last allowed man to enter Scandi- 
navia; but authorities differ as to  when this occurred, suggestions 
varying from ~ o , o o o  B.C. to  6,000 B.C. 

Epipa laeo l i th ic  Period.-The earliest civilizations belong to 
the so-called Epipalaeolithic Period, of which two stages are at  
present recognised in Denmark, called after their type-stations 
the Maglemose and Ertebolle Periods. The former is that of a 
race of fishermen who lived on the shores of the Baltic while 
it was still a great fresh-water lake (called by geologists Ancylus 
lake); a t  Maglemose were found many tools of bone, horn and 
stone: the most typical being the barbed harpoon of bone or 
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horn and a chipped flint axe known as the tranchet. Pottery / 
was not found. I n  the following perlod (Erteboiie) a rise 
in sea-level had allowed the sea to flow into the Baltic (this 
is called by geologists the Littorina sea). The typical remains 
of this age are usually found in vast rubbish-heaps or kitchen- 
middens (kjikkenmdddinger). Bone and horn tools and other 
objects, e.g., combs were still used, but flint was now the 
most important material. Pottery had come into use, the com- 
monest form being a wide-mouthed bulging jar with pointed 
base. I t  is probable that in Norway and Sweden similar settlements 
existed, a t  present less fully known; for instance, remains a t  
Nistvet in Norway and a t  Limhamn in Sweden resemble and 
may be contemporary with those a t  Ertebolle. With the exception 
of the dog, domestic animals were unknown at  this period, and 
agriculture was not practised. 

Neol i th ic  Period.-In the remoter districts of Norway and 
Sweden the epipalaeolithic people retained their primitive mode of 
life for a long time, untouched by the more advanced, neolithic 
civilizations developing to the south of them. 

Our knowledge of these neolithic civilizations is almost entirely 
gathered from a qtrldy of the burial customs of the period. Such / 
dwellings as are known are simple circular mud huts, containing 
few remains but animal bones, etc. All the more important graves 
of this period in Scandinavia are megalithic structures, a chrono- 
logical sequence of three types being recognised (corresponding 
to Montelius' Periods II. ,  111. and IV.). The earliest form of 
tomb was the Dolmen (q.v.), a small chamber enclosed by three 
or more rude upright stones, roofed by a single great stone slab, 
and often still partially covered by a mound. These graves, which 
usually contained several unburnt bodies, are not very richly 
furnished, but are characterized by the thin-butted axe (so-called 
celt) of flint, usually ground and polished, and by pottery, mostly 
ornamented flasks and vases. From these came the Passage Grave 
(Chamber-Tomb), a more elaborate structure in which a large 
megalithic chamber was approached by a passage walled and roofed 
with stone slabs. Such tombs are often of great size;. a typical 
example figured by D u  Chaillu, a t  Axvalla Heath, near Lake 
Yenern, Vestergotland, Sweden, has a chamber 3 2 x 9  ft. and a 
passage 20 f t .  long. These communal tombs sometimes contained 
as many as IOO skeletons, unburnt, and numerous associated 
objects. Some of the most typical are the thick-butted axe of 
flint, sometimes ground and polished; the perforated stone axe; 
transverse arrowheads and arrowheads with triangular section; 
oval, thick-butted daggers of chipped flint; amber beads; and 
pottery, usually angular or round bottomed bowls. The Passage 
Grave then degenerated into the Long Stone Cist. These graves 
also contained numerous skeletons, but are scantily furnished, the 
typical objects being a lunate knife of chipped flint and a beauti- 
ful, handled dagger, perhaps the finest achievement of any flint- 
workers. The pottery was poor and undecorated. 

The civilization of the megalith-builders indicates a highly or- 
ganized society of traders and farmers. Remains of domestic 
animals (horse, sheep, swine, cattle and dog) and traces of the 
cultivation of grain (barley, wheat and flax) are found round 
their huts; animal bones are also found in the mounds covering 
the tombs. Trade is proved by the occurrence of objects of 
Scandinavian origin in Britain (e.g., perforated axes and thick- 
butted dagger-blades of Scandinavian workmanship in graves of 
the Beaker Period) and in central Europe (e.g., necklaces of Baltic 
amber in  Aunjetitz graves) and vice versa. The graves are most 
thickly distributed round the coastal districts of Denmark and 
Sweden, only in  the latest (Long Stone Cist) period spreading to 
Norway and inner Sweden. 

Contemporary with the megalithic burials a custom existed 
(chiefly in Jutland, S. Sweden and some of the Danish Islands) 
of burying each person in a small separate grave; several of these 
being covered by  one barrow and found at  different levels in it, 
either sunk in' the earth, on the ground level or actually in the 
mound (bottom graves, ground graves and upper graves). These 
graves have pottery beakers and elaborate perforated stone axes, 
usually called battle axes. Axes and pottery of this type are 
widely distributed in Europe and these graves conceivably repre- 

sent the entrance into Scandinavia of another race, who ultimately 
merged with the megalith-builders, since in the Long Stone Cist 
period there is little distinction between the iurniture of the 
megalithic and of the separate graves. 

D u r a t i o n  of Neol i th ic  a n d  Bronze  Periods.-Prof. Gordon 
Childe, surveying the various estimates of the duration of the 
neolithic period in Scandinavia, suggests the following dates: 
Dolmen Period (Montelius Period I I . ) ,  2500-2200 B.c.; Passage- 
grave Period (Montelius Period III.) ,  2200-1650 B.C.; Long Stone 
Cist Period (Montelius Period IV.), 16 jo-1500 B.C. The last 
period belongs technically to the Bronze Age, since small objects of 
metal are occasionally found (copper and bronze pins and gold 
ear-rings). 

Owing to the necessity of importing the metal the Bronze Age 
began late in Scandinavia; it  probably lasted almost until the be- 
ginning of the Christian era. Here again much information is 
derived from burials, but hoards of objects are also of great 
importance. The dwelling-sites are imperfectly known. 

Montelius, in his chronologicai classification of the Scandinavian 
Bronze Age, distinguishes two main periods, an Earlier and a 
Later, each having three subdivisions; but for a general survey 
the division into two periods is sufficient; the first probably end- 
ing about 1000 B.c., the second lasting till a few centuries before 
the Christian Era. 

E a r l i e r  Bronze  Period.-The sequence of metal types was 
much the same as in the rest of northern Europe. (See British 
Museum Guide, Bronze Age, Evolution of the Axe, Spear and 
Sword.) Early in the period the forms were simple, the flat and 
flanged axe and small knife being the commonest tools; a t  this 
time stone was probably in much commoner use than metal. But 
before long the innate craftsmanship of the Scandinavian asserted 
itself, and bronze weapons and ornaments were evolved unequalled 
in northern Europe for utility and elegance. That these were not 
importations is proved by the discovery of moulds in which such 
objects were cast and by the difference in  technique between these 
objects and those of other countries. 

The typical weapons were: Axes, of various forms, as, the 
palstave, the socketed and perforated axe; spears with riveted 
sockets; daggers and swords. The rapier or thrusting type of 
sword common throughout Europe in the middle Bronze Age 
was little used, being early replaced before A.D. 1000 by the 
heavier broad sword (leaf-shaped type), which came into use at  
an earlier date than in, e.g., Britain. Some archaeologists hold that 
this type which was widely distributed through Europe, was actu- 
ally evolved in Scandinavia by smiths who were, through the 
amber trade with Southern Europe, acquainted with the Italian 
bronze-handled dagger; others believe that Hungary was the place 
of origin. Some of the Scandinavian swords have a cast bronze 
hilt, others a hilt of wood or horn, etc., riveted in  slabs on to a 
flanged bronze tang. The only defensive weapon which has sur- 
vived is the circular bronze buckler, but such authorities as hold 
that the famous rock-carvings are of Bronze Age date deduce 
from these that horned helmets were worn. If the later phase 
of the Scandinavian Bronze Age was contemporary with the 
British Early Iron Age, these may well have taken the form of 
the bronze helmet in the British Museum found in the River 
Thames. 

Personal ornaments were now for the first t ime abundant. 
These are usually of bronze but sometimes of gold. They include: 
Finger-rings, bracelets and torcs of various forms (coiled wire, 
cast or hammered) ; tutuli, i.e., conical bosses apparently attached 
to the belt; pins, frequently disc-headed or  with hanging orna- 
ments; and brooches. 

Both weapons and ornaments were commonly decorated at  this 
time with incised designs, sometimes of chevrons, etc., but most 
often of spirals. This spiral ornament is often so marvellously 
regular as to suggest that some mechanical means was employed. 

The distribution of finds suggests that there was a t  this time 
a considerable populatioq throughout Southern Scandinavia. 

The dead were at  this period disposed unburnt in coffins, some- 
times in the form of small stone cists but sometimes of wood, 
roughly hewn from a single tree-trunk. Some of these tree-trunk 
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burials are of great interest as giving examples of the clothing 
worn. An oak coffin in a barrow (called Treenh4i) a t  Havdrup 
in Ribe, Denmark, contained a male skeleton with all his clothes 
preserved. These were: a high round cap, a wide mantle, a kind 
of kilt and two small fragments of leg-coverings, all of woven 
wool, and the remains of leather shoes. The inside of the mantle 
and a woollen belt which confined the kilt were fringed. A woollen 
shawl was rolled up to make a pillow. At the left side of the body 
was a sword in a sheath, and a t  the foot a wooden box containing 
a smaller box in which were another cap, a horn comb and a 
bronze razor. The whole contents of the grave was wrapped in 
a n  untanned hide. A complementary find a t  Borum-Eshoi, near 
Arhus, also in an oak coffin, produced a woman's dress, consist- 
ing of a long under-robe and a sleeved bodice both of woven 
wool, a cap of netted worsted, a tasseled belt woven of wool and 
cowhair, and a large mantle of woven wool and cowhair. Another 
cap was found in the grave, which also contained a bronze brooch, 
a horn comb, a finger-ring, two bracelets, a tore, three tutli and 
a horn-handled bronze dagger. 

L a t e r  Bronze  Period.-In this period cremation became gen- 
eral. The burnt bones were a t  first put in small stone cists, a num- 
ber being often found under one mound; later the remains were 
placed in pottery urns, often still placed in cists; sometimes they 
were simply laid in the ground and covered with a stone. The 
pottery was usually in the form of plain jars and bowls, some- 
times handled. Tomb furniture, especially weapons, became 
scantier. There is no visible break with the earlier period in the 
type of weapons; but gradually a new type of decoration was em- 
ployed, and new kinds of household objects, ornaments, etc., 
were introduced. These include ornamented bronze vessels of 
various forms, often for hanging; a new kind of knife (so-called 
razor); and many personal ornaments. These are decorated with 
repoussC as well as with incised ornament, sometimes in the form 
of degenerate spirals, sometimes circles, and frequently wavy 
ribbon patterns and curves suggesting roughly drawn boats with 
bird's head terminals. Many of these were i m p r t e d ,  being of 
Italian design; others are local imitations. The ornament is also 
foreign, being typical of the Hallstatt (earliest Iron Age) civiliza- 
tion of central Europe. The sword pommels are also of Hallstatt 
types. This period, therefore, although definitely part of the 
Bronze Age, was strongly influenced by the Iron Age of central 
and southern Europe, being contemporary with the Hallstatt 
Period. 

At the close of this period a few iron objects of La T h e  type, 
such as swords and brooches, occur in cremation graves other- 
wise indistinguishable from those of the Bronze Age, and represent 
the beginning of the use of iron in Scandinavia, probably dating 
in the first century or two B.C. 

Rock Carvings.-On rocks in some districts of Sweden and 
Norway numerous crude carvings exist, representing scenes of 
fighting, husbandry, seafaring, etc. I f ,  as most people believe, 
these belong to the Bronze Age, they throw a flood of light on the 
daily life of the time. But their dates are as yet unproved. 

BOG FINDS 

Although Scandinavia was always outside the Roman Empire 
the influence of that power was strongly shown in contemporary 
Scandinavian civilization. Very many objects of Roman manu- 
facture were imported, often of good quality, showing that Scan- 
dinavia was prosperous and traded freely with the continent. 
Large numbers of Roman coins have been found, especially in 
the island of Gotland. Native ar t  shows strong Roman influence. 

At this time iron was of course in general use. Much informa- 
tion about the period is derived from hoards found in peat-bogs 
a t  Thorsbjerg, Vimose, Nydam and other sites in Jutland and 
Schleswig. These are supposed to be votive offerings following 
a battle. The weapons are remarkably fine, and include swords, 
single and double-edged, and damascened (the double-edged types 
having hilts resembling the Roman form) ; spears of various pat- 
terns, ornamented and sometimes inlaid on the blade; axes, 
socketed and perforated; chain-mail; helmets, one of silver; and 
shield-bosses. Tools of all kinds were foucd; also personal orna- 

ments. Perhaps the most important find was that of a clinker-built 
boat 75 ft. long, a t  Nydam, built of oak and probably dating in 
the 111. century A.D.; another of red pine was found. 

Migra t ion  Period.-After the collapse of the Roman Empire 
in the west in the V. century -4.D. Scandinavian civilization devel- 
oped gradually in harmony with the Teutonic civilizations to  the 
south of it  and in England. Again little is known of the houses 
of the period; the majority seem to have been four-sided huts. 
Burials are the chief source of information. Both inhumation and 
cremation were practised; the tomb furniture was rich, espe- 
cially in  personal ornaments and square-headed and cruciform 
brooches. These and other ornaments were decorated in a new 
style common t o  Scandinavia and the rest of Teutonic Europe 
at  this period, consisting partly of geometric designs, spirals, 
stars, etc., and partly based on conventionalized and disinte- 
grating animal forms, executed in a variety of techniques. 
The materials were sometimes bronze, occasionally silver and 
sometimes gold; the latter was most freely used in Sweden. I n  
Gotland inlaid garnet ornament was popular, a technique which 
unlike the animal ornament occurs only sporadically in northern 
Europe. An ornament peculiar to  Scandinavia was the bracteate, 
a disc-shaped gold pendant derived from barbarous copies of 
late Roman and Byzantine coins. The commonest weapons were 
the spear and shield. Swords, single and double edged, were not 
uncommon. Glass and wooden vessels as well as pottery are 
found. 

V i k i n g  Period.-In the VIII.  century the northern peoples, 
who had hitherto when restive contented themselves with local 
warfare and commercial ventures abroad, began t o  engage in 
piratrcal forays overseas. These were a t  first mere ~lundering 
raids resembling those of the Anglo-Saxons on the frontiers of the 
moribund Roman Empire in the 111. and IV. centuries; but  (like 
these) led ultimately to  wide-spread colonization in ~ n g l a n d ,  
northern France, Ireland, Scotland, the Faroes, the Orkneys, 
Shetland, Sicily and Russia; and t o  the discovery of Iceland, 
Greenland and America and the colonization of the two former. 
Their raids were pushed into almost every corner of Europe and 
they visited Asia Minor and North Africa. 

We are fortunate in being able to  examine in detail typical ves- 
sels in which they adventured, owing t~ their custom of burying 
the dead in their ships, under barrows; and it  is not an exaggera- 
tion to say that all the finer developments of the sailing-ship 
were founded on their lines. A typical small war-vessel of the 
period was found a t  Gokstad, near Sandefjord in  south Norway, 
and what might be described as a royal pleasure-vessel a t  Oseberg. 
Both contained a complete outfit; in the first were the chief's 
arms, horses, etc.; in  the second the queen's bed, sledges, vessels, 
ornaments, etc. Lest anyone should doubt the seaworthiness of 
these vessels an exact model of the Gokstad ship was built and 
sailed across the Atlantic in 1893 and afterwards shown a t  the 
Chicago exhibition; it  proved an able sea-boat. 

I n  the Sagas, which provide a fund of information about life 
in those days (see SAGA) the affection of the Vikings for their 
ships is clearly shown, and they are often referred to by poetical 
names, such as Sea-skates, Elk of the Fjords, Horse of the Gull's 
Track, Raven of the Sea, etc. 

Apart from warfare, farming was the  chief occupation of the 
Vikings, and for this purpose slaves (thralls) were largely em- 
ployed; but even kings took an active part in this pursuit. Ale- 
drinking, story-telling and games occupied the winter, every house- 
hold having its winter store of dried meat and fish and home- 
brewed ale. Hospitality was practised on the grandest scale. The 
vivid description in the sagas of life in  the halls of the northmen 
has been verified by excavation, "Fire-Halls" being found re- 
sembling mediaeval tithe-barns. 

Typical antiquities of the period are found wherever the Vikings 
settled. Since paganism prevailed until about A.D. 1000 in Nor- 
way and Iceland and even later in  Sweden, tomb furniture was 
abundant in the earlier period. There was a great variety of 
burial customs; both inhumation and cremation were practised and 
the latter was not confined to the less elaborate tombs; it  gradu- 
ally died out, however, before the spread of Christianity. Men 
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were often buried with a complete outfit of weapons, horse, dogs, [ 
harness, etc.; and not infrequently were buried in their boats; 
women had personal ornaments, household gear, etc. Boat burials 
were rare in Denmark, and in place of the big ship burials 
important persons were buried in wooden tomb chambers under 
mounds. 

As might be expected, continual fighting led to  the development 
of far more efficient weapons than had hitherto been known. 
Although the spear, used for both throwing and thrusting, still 
played an important part, the axe now reached an importance not 
seen since the Bronze Age; and the beautiful horned forms evolved 
( c f .  Bayeux Tapestry) attest the skill of the Viking blacksmith. 
Splendid swords are found in the graves, frequently inlaid with 
gold and silver. Defensive weapons are represented by the shield, 
helmet and coat of ring-mail (brynja). From the numerous de- 
scriptions in the Sagas we gather that a Viking's weapons were 
his most esteemed possessions; like the ships they are frequently 
described in such terms as:-for the sword, the Ice of Battle, 
the Dog of the Helmet, the Viper of the Host, etc.; for  the spear, 
the Snake of the Attack, the Shooting Serpent, etc.; for  the axe, 
the Witch of the Shield, the wolf of the Wound; fGr  arrov;s, the 
Bird of the Sling, the Twigs of the Corpse, etc,; for shields, the 
Burgh of the Swords, the Moon of Battle; for the bymja, Gray 
clothes of Odin, the Woof of the Spear, etc. They also had 
personal names, as Magnus Barefoot's sword Legbiter, Skar- 
phedin's axe, Ogress of War; and Harald HardradaJs byrnja, 
Emma. 

Most objects are covered with decoration, the style of which a t  
first derived from that of the end of the Migration Period (Ven- 
del Style, conventionalized animal forms; but as a result of 
foreign intercourse, especially with Ireland-and the Carolingian 
Empire, a new style of a hybrid character developed towards the 
close of the 8 th  century. Very good examples of this "Gripping 
beast" style are t o  be seen in the Oseberg Find. In  the loth century 
the Gripping beast style was overshadowed by the Jellinge style, 
in which animal forms are treated naturalistically.  hi^ 
style, which in some ways resembles the Vendel style, is usually 
regarded as the outcome of Irish, English and Carolingian influ- 
ence, ~h~ je~linge style gave place for a time during the early 
I I th  century to  that of ~ i ~ ~ ~ ~ i k ~ ,  characterized by pure inter- 
lacing and conventionalized foliage, the animal motive being 
negligible; but  later the interlaced animal of the jellinge style 
reappeared in the umes style, at the close of which native Scandi- 
navian art was overwhelmed by the bastard R~~~~~~~~~ of the 
Christian era. 
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1885) ; B. Salin, Die altgerntanische Thieuorlzamentik, trans, by ~ e s t o r i  
(Stockholm, 1904) ; Baldwin Brown, Arts in Early England, ~01s. iii., 
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I8891 ; H: Shet~lig, Vestlandske Graver fra Jernalderen (Bergen, 1912) ; 
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skapsselskapetskrifter (since 1925) ; Skrifter utgit av det Norske 
Videnskaps-Akademi i Oslo (Stockholm). The guides to Scandinavian 
museums, the British Museum guides and London and the Vikings 
by W. M. Wheeler (London Museum, 1926) should also be consulted. 

(T. C. L.; M. O'R') 

SCANDINAVIAN LANGUAGES. Closely allied Ian- 
Wages are and have been spoken by the Teutonic population in 

Scandinavia, and by the inhabitants of the countries that have 
been wholly or peopled from it, i n   wede en, except where 
Finnish and Lappish prevail; in southern ~ u s s i a  (government 
of Kerson), a village colonized from DagG; Norway, except 
where peopled by Finns and Lapps; Denmark, with the Faeroes, 
Iceland and Greenland, and the northern half of Slesvig Nord. 
Scandinavian dialects were also spoken for varying ~ e r i o d s  in 
the following places: Norwegian in certain parts of Ireland (A.D, 
800-1250) and northern Scotland, in the Isle of Man (800-1450), 
the Hebrides ( ~ O - I ~ O O ) ,  the Shetland Islands (800-1800), and 
the Orkneys (800--1800), Danish in the whole of Slesvig Nordf 
in the north-eastern part of ~ n g l a n d  (the ~ a n e l a g h ,  q . ~ . ,  875* 
1 1  75), and in Normandy (90-1 100 or a little longer) ; Eh~edish 
in Russia (862-1300 or a little longer) ; ~celandic in    re en land 
(985-c. 1450). 

The Teutonic population existed in  Scandinavia before the 
Christian era, and i t  is only from the beginning of that  era that 
we get any information concerning the language of the old scan- 
dinavians, which by that time had spread over Denmark and 
great Parts of southern and middle and of Norway, and 
had rearhe4 F i n l a ~ d  (at least Nylrnd) acd Estania. The !an- 
P a g e  appears to  have been fairly homogeneous throughout the 
whole territory, and as  the mother of the Younger Scandinavian 
tongues has been named the primitive Scandinavian (urnordisk) 
language. The words borrowed during the first centuries of the 
Christian era by the Lapps from the inhabitants of central Swe- 
den and Norway, and by the Finns from their neighbours in  Fin- 
land and Estonia, and partly from their ~ o t h i c  neighbours in 
Russia and the Baltic provinces, and preserved in Finnish and 
L ~ P P ~ s ~  down to our own days, denoted chiefly utensils belong- 
ing to a fairly advanced stage of culture and amount t o  several 
hundreds, with a phonetic form of a very primitive stamp. These 
words and those mentioned by contemporary Roman and Greek 
authors are the oldest existing traces of any Teutonic language, 
but throw little light on the nature of the original northern 
tongue. The primitive northern runic inscriptions, the oldest 
Upon the utensils found at  Vi in Slesvig Nord and ~ h o r s b j e r ~  in 
Denmark, dating back to about A.D. 256300, together with the 
ms. fragments of Ulfilas' Gothic translation of the Bible, about 
2 0 0  years later in date, constitute the oldest genuine monuments of 

Although brief, and yet 
these primitive Scandinavian inscriptions enabIe us t o  deter- 
mine with some certainty the relation which the language in which 
they are written bears to  other languages. Thus It belongs to  
the Teutonic family of the Indo-European stock of lan@ages, of 
which it constitutes an independent and individual branch. I t s  
nearest relation being the Gothic, these two branches were for- 
merly sometimes taken together under the general denomination 
E~~~~~ ~ ~ ~ ~ ~ ~ j ~ ,  as opposed to the other ~~~~~~i~ idioms ( G ~ ~ -  
man. English, Dutch, etc.1, then called Weftern Teutofzic. 

Before the beginning of the so-called Viking period (since 
about A.D. 800) the primitive Scandinavian language had under- 
gone a considerable transformation, and a t  this epoch the primi- 
tive Scandinavian language must be as longer 
existing. The centuries A.D. 700-1000 form a period of transition 
as regards the language as well as the alphabet which it  employed. 
The language of inscriptions dating from about A.D. 800 not only 
differs widely from the original Scandinavian, but also exhibits 
dialectical peculiarities suggesting the existence of a Danish- 
Swedish language as opposed t o  Norwegian. These differences 
are unimportant and the Scandinavians still considered their 
language as one and the same throughout Scandinavia, and named 
it DQnsh tunga, Danish tongue. B~~ when ~ ~ ~ l ~ ~ d  was colonized 
(c. 9001, chiefly from western Norway, a separate (western) Nor- 
wegian dialect gradually sprang up, a t  first differing slightly from 
the mother-tongue. At the definitive introduction of Christianity 
(about A.D. I ~ ~ ~ ) ,  the language had been differentiated in runic 
inscriptions and in the literature which was then arising, into four 
different dialects, and Swedish and Danish (eastern Scandinavian) 
and Icelandic and Norwegian (western Scanditzavian, or north- 
ern tongue) are very nearly related to  each other. The most 
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important differences between the two branches, as seen in the 
oldest preserved documents, are ( I )  in E. Scand. for fewer cases 
of "Umlaut," (2)  E. Scand. "Brechung" of y into iu (or io) be- 
fore ng(w), nk(w); (3) in  E. Scand. m p ,  nk, n t  are in  many 
cases not assimilated into pp, kk, tt; (4) in E. Scand. the dative 
of the definite plural ends in -urnin instead of W. Scand. -onom; 
(5) in E. Scand. the simplification of the verbal inflectional end- 
ings is much farther advanced, and the passive ends in -s(s) for 
-sk. I n  several of these points, and indeed generally speaking, the 
western Scandinavian languages have preserved the more primi- 
tive forms, which also are found in the oldest eastern Scandinav- 
ian runic inscriptions, dating from a period before the beginning 
of the literature, as well as in many modern eastern Scandinavian 
dialects. Leaving out of account the Icelandic dialects and those 
of the Faeroes, each of which constitutes a separate group, the 
remainder may be thus classified:- 

I. West  N o r w e g i a n  Dialects-spoken on the western coast 
of Norway between Langesund and Molde. 

2. N o r t h  Scandinavian- the remaining Norwegian and the 
Swedish dialects of Uppland, Vastmanland, Dalarna, Norrland, 
Finland, and Russia. 

3. The dialects on the island of Gotland. 
4. Middle  Swedish-spoken in the rest of Sweden, except the 

southernmost parts (No. 5). 
5. S o u t h  Scandinavian- spoken in the greater part of Smb- 

land and Halland, the whole of SkHne, Blekinge, and Denmark, 
and the Danish-speaking part of Slesvig Nord. This group is 
distinctly divided into three smaller groups-the dialects of 
southern Sweden (with the island of Bornholm), of the Danish 
islands, and of Jutland (and Slesvig Nord). 

BIBLIOGRAPHY.-V. Thomsen, The Relations between Ancient Rus- 
sia and Scandinavia (1877) ; W .  Thomsen, Uber den Einfluss der 
Germ. Sprachen auf die Finnisch-Lappischen (1870) ; A. Noreen, 
"Geschichte der nordischen Sprachen," Grundriss der germanischen 
Philologie, 2nd ed. (1897) ; E. N. Setal'a, "Zur Herkunft und Chronolo- 
gie der alteren germanischen Lehnworter" in Journal de la Socidtt 
Finno-ougrienne, xviii. (1906) .  

SCANDIUM, one of the rare-earth metals. The discovery 
of its oxide, scandia, by L. F. Nilson in 1879 was of the greatest 
scientific interest, because this oxide and the other compounds 
of scandium have properties corresponding with those predicted 
by D.  Mendeleyev in 1869 for the derivatives of a hypothetical 
element, ekaboron, which was then needed to fill a gap in the 
periodic classification of the chemical elements. (See PERIODIC 
LAW.) The metal itself, symbol Sc, atomic number 21, atomic 
weight 45.1, has not been isolated, but its oxide is found combined 
in the following minerals: thortveitite (Scz03, 42%) from Saeters- 
dalen, Korway, wiikite from Impilako, Finland (SczO3, 1.2%), 
ytherbite (gadolinite) and orthite, and in many tin ores and wol- 
framites. Spectroscopic observations show that scandium is rela- 
tively abundant in the sun and stars. Scandia forms many salts 
with inorganic and organic acids which are generally colourless. 
Scandium acetylacetone, Sc[(CH3.C0)2CHI3, crystallises from 
organic solvents in colourless, prismatic needles, melts a t  188' C 
and may be distilled unchanged under 8-10 mm. pressure. 

BIBLIOGRAPHY.-T. E. Thorpe, Dictionary of Applied Chemistry, 
vol. vi., 1926; J. W. Mellor, A Comprehensive Treatise o f  Inorganic 
and Theoretical Chemistry, vol. v., 1924; J. N. Friend and H. F. V. 
Little, A Text Book of Inorganic Chemistry, vol. iv., 1917. 

( G .  T. M.) 
SCAPA FLOW, an expanse of sea, in the south of the Ork- 

neys, bounded by Pomona on the north, Burray and South 
Ronaldshay on the east and south-east, and Hoy on the west and 
south-west. The area contains seven small islands and is about 
15 m. in  length from north to  south, and about 8 m. in mean 
breadth. There are two chief exits-one, 7 m. in length and 2 m. 
in mean breadth, into the Atlantic Ocean by Hoy Sound, and the 
other, 3$ m. in length by 2 m. in mean breadth, into the North 
Sea by  Holm Sound. 

Admiral Jellicoe chose Scapa Flow in preference to  the Cro- 
marty Firth as the chief naval base of the British fleet in the 
World War, but in Aug. 1914 everything had to be improvised, 
guns being landed from the ships to  strengthen the defences. 

Scapa Flow thus gradually assumed the aspect of a great naval 
station. The German ships surrendered in Nov. 1918 were in- 
terned in Scapa Flow, where on June 2 I, 1919 all the battleships 
and battle cruisers, with the exception of the battleship 
"Baden" and five light cruisers, were scuttled by their German 
crews. Three light cruisers and some smaller vessels were beached. 

N a v a l  Aspects.-Scapa Flow now has an historic interest 
which would never have been attached to it  save for the World 
War. As the main base of the Grand Fleet throughout the earlier 
period of the war it  was a strategic position of great importance. 
Long before August 1914 it  had been used by the ships of the 
Home or Channel fleets on periodical visits to  northern waters, 
because its roomy and well-sheltered waters provided a t  one and 
the same time a good anchorage and an excellent practice ground. 
In  the Admiralty war plans it  was the intention that the main 
fleet should work from this base and control the North Sea, while 
a smaller fleet based on Portland would watch the English Chan- 
nel. The Grand Fleet, as i t  was afterwards called, moved t o  
Scapa Flow during the latter days of July 1914 and i t  was there- 
fore a t  its war station a t  the outbreak of hostilities, but a t  that 
time this anchorage was far  from being secure against attack by  
submarines, and in the early days numerous scares arose i n  the 
fleet that enemy submarines had actually penetrated into the har- 
bour. I n  point of fact no German submarine ever did achieve 
the dangerous passage into the Flow. Apart from the defences 
which were eventually established, the very strong currents across 
the entrance made navigation under water especially risky. One 
enemy submarine was destroyed in the outer approaches in 
November 1914, and four years later, after the mutiny in the 
German fleet, one of their submarines manned entirely by  officers, 
perished in a last despairing effort to achieve success. 

All channels to Scapa Flow, except the Hoxa and Hoy entrances, 
were fairly effectively blocked by sinking old ships in  them. A 
submarine obstruction was placed in the Hoy entrance, while 
the fleet used the Hoxa sound, which was also protected and 
closely patrolled. I n  addition to  these obstructions, the gun de- 
fences were materially increased, while facilities for maintenance 
were improved by  the addition of a small floating dock for 
destroyers and the provision of a number of repair and supply 
ships. 

Although Scapa Flow had many advantages, the fleet felt the 
want of a fully equipped dockyard nearer than those in the south 
of England, and this in due course was met by  sending a large 
floating dock to Invergordon in the Cromarty Firth, while the 
work on the newly-started dockyard a t  Rosyth on the Firth of 
Forth was pressed forward as rapidly as  possible. With the com- 
pletion of the outer defences of the latter, the greater part of 
the Grand Fleet was eventually moved south to join the battle 
cruisers which had been based on the southern port since Decem- 
ber 1914. 

The Flow was, nevertheless, to witness one final dramatic 
scene, when on June 21, 1919, the most important units of what 
had been the German High Sea Fleet, interned in its waters, 
were scuttled and abandoned by their crews. The situation which 
made this possible has often been misunderstood and attributed to  
some laxity on the part of the British ships on guard. I n  fact 
it was impossible for the latter to prevent what was done. In  
spite of the protests of Britain's naval representatives, her allies 
would not agree t o  her definitely taking over the German vessels; 
they were therefore interned and not surrendered, which meant 
that they retained the officers and crews which had navigated them 
across the North Sea, and were only under such distant observa- 
tion that it  was impossible to detect the preconcerted and simul- 
taneous opening of under-water valves which led to  their sinking. 
The Germans were evidently intent on avoiding the humiliation 
of seeing their best ships under the flag of a foreign navy, but 
it  must have been a poor consolation that  their last resting-place 
should have been in the very waters from which the fleet which 
had over-awed them throughout the war was wont t o  set forth. 
They were, moreover, compelled to  pay dearly for their breach 
of faith by having to surrender other tonnage. By 1928 a num- 
ber of the ships had been raised by a British firm and broken 
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up to be sold as scrap iron, and the work was still continuing. 1 and there are no proper blood ~esse!~ .  T!le~e are no sperialized 

Scapa Flow is visited from time to time by the British Atlantic 
Fleet, but with the exception of the salvage work it  has largely 
sunk back to the peaceful conditions prevalent there before the 
World War. (E. A.) 

SCAPHOPODA. A group of marine invertebrate animals 

respiratory organs (gills) and the blood is oxygenated in the inner ,  
surface of the mantle. There are two kidneys in the mid-ventral 
region of the body which open to the exterior, one on each side of 
the anus. The nervous system consists of the same pairs of ganglia 
with their commissures as in the Gastropoda. The cerebral and 

popularly called elephant's tusk shells and constituting a class pleural ganglia are joined to the pedal 
of the Mollusca (q.v.). They are repre- ganglia by a long connective. These ani- 
sented by 12 genera (of which Dentaliurn mals have only three kinds of sensory or- 
is the most familiar), and over 300 species, gans-the captacula, apparently tactile 
and are the smallest molluscan class. and olfactory, the subradular organ, prob- 
Their structure is quite distinct from that ably an organ of taste; and the organs of 
of other molluscs. They are bilaterally balance (otocysts), situated in the foot. 
symmetrical, elongate animals in which the The sexes are separate. The ovary and the 
right and left - edges of the mantle are testis are unpaired and open into the right 
joined in the mid-ventral line except a t  kidney, as  in the aspidobranchiate Gastro- 
the anterior and posterior ends. The vis- poda. 
ceral mass is thus enclosed in a tubular Development,--This has been studied 
sheath open a t  both ends. The shell se- in De~ttalizlm. The eggs are laid singly and 
creted by the mantle is correspondingly segmentation is unequal and irregular. A 
tubular and with anterior and posterior gastrula arises iilruugii iili7a-'-- g ~ ~ ~ & t i u i i ,  as 
orifices. The head is imperfectly developed in most Mollusca, and subsequently devel- 
and bears numerous long filaments. The 

COHCHOLOGY" 
foot is cylindrical and the animal is devoid 

F I G .  I.--SHELL O F  DEN- 
T n L l u M  E L E P H A N T I N U M  The Scaphopoda are exclusively marine. 
Above, a cross-section out- The foot is adapted for digging and bur- 
l ine of the tusk-like shell rowing into sand, in which they lie with 
the posterior extremity of the shell projecting from the surface. 

~ ~ M , . J U U i T D ' N ~ ~ 5 ; ~ , 1 E R W E L T  ops into a floating trochophore larva. A 
F I G ,  J.-SIPHONODENTA. veliger stage succeeds and after five or six 
L l u M  LOFOTENSE, SHOW. days the velum (girdle of cilia) atrophies 
ING EXPANDED FOOT AND and the Young Dentaliurn de an dons its 

E N D  O F  SHELL floating life and starts to  creep about on 
the sea-bottom. Interesting experiments have been done on this 
form. ( See  EXPERIMENTAL EMBRYOLOGY.) 

They were originally placed in the same class (Acephala) as the Bionomics, Evolu t ion ,  Etc. 
Lamellibranchia; but beyond the conformation of the mantle and -The Scaphopoda are sedentary 

- the digging foot there is no and live in the adult stage on the 
O'IFbCE close resemblance to that group, sea-bottom, into the surface lay- 

OF THE MANTLE 
whereas their possession of a ers of which they burrow and 

usually remain with part of the 
shell projecting from the surface. 
They are carnivorous and feed 
upon such small animals as Fora- 
menifera, young bivalves, etc. 
The majority live in fairly deep 
water and (e.g.)  in the North 

the whole animal and is elongate, sea are entirely absent in the lit- 
*nus conical and slightly curved. ;Z;:~;UTT~NGS~ " T I E R W E L T  D E R  N O R D -  U N D  toral zone. Dentalizlm peruvi- 
s n N ~  There are two apertures in all F1c. 4,-DIAGRAM OF T H E  LOCO- anuvz has been found a t  a depth 

the Scaphopod shells, a larger an- MOTION O F  S ~ ~ H O N O D E N T A L ~ U M  of 2,235 fathoms (U.S.S. "Alba- 
AN,,l,, terior one from which the foot LOFOTENSE tross"). They have a practically 

projects and a smaller posterior (Left)  foot closed, (right) foot ex- cosmopolitan distribution. The 
panded 

one. The hinder end bearing this earliest representative of the 
kept clear of the sand class appear in the Middle Silurian, some 285 fossil species being 
admits water for respi- known. 

ration, and allows the excreta BIBLIO~RAPHY.-T~~ most important papers up to 1906 are cited 
ISSURE faeces to be discharged when by P. Pelseneer in Lankester's Treatise on Zoology (Pt. v. Mollusca). 

See also:-T. van Benthem Jutting, '(Die Tierwelt der Nord-und the is buried. The Ostsee" IX. c. 1 9 2 6 ;  J .  Henderson, "A Monograph of the North 
cavity is c~ntinuous from One American Scaphopod Molluscs," United States National Museum, Bull. 
end of the body to the other. The iii. 1 9 2 0 .  ( G .  C. R.) 

mNnE head and foot lie a t  the anterior SCAPOLITE, a group of rock-forming minerals, which are 
end, the former above the latter. silicates of aluminium with calcium or sodium but eontaining more 
The head is cylindrical and bears or less chlorine, carbonate or sulphate radicals. The scapolites 
two lobes beset with long fila- (Gr. Q K ~ R O S ,  rod, XiOos, stone) must be regarded as variable 

Y T R E A T I S E  o N  ZOOLOGY'~  ments (captacula). These are 
FIG, *.-DIAGRAM O F  ORGANIZA-  mainly sensory but also serve to 
T l O N  O F  DENTALIUM, LEFT SIDE capture the small organisms on 
V IEW 
The Dentaliidae are characterised by which the animal feeds. The 
the conical shaped foot, and the cur- is elongated and capable of con- 
vature of the shell siderable extension. I ts  expansi- 
ble end is of great service in digging. 

I n t e r n a l  Anatomy.-All Scaphopoda have a well-devel- 
oped buccal mass with mandible and radula. From the oesophagus 
the food passes into the stomach, which is little differentiated and 
receives the ducts of a bilobed liver and a pyloric caecum. The 
intestine is provided with an anal gland. The circulation and res- 
piratory system is extremely simple. The heart is rudimentary 

isomorphous mixtures of the following five components: 
Ma =3NaA1Si30gr\'aC1-chloride-marialite 
MaS=3NaA1Si~Og.NazS04-sulphate-marialite 
MaC=gNaAlSisOsNazC03-carbonate-marialite 
MeC=3Ca.4lzSi~O~~CaCOr-~arbonate-meionite 
MeS=3CaA12Si20,~CaSO~-sulphate-meionite 

~t seems not improbable that in marialite, NaCl, etc., may be 
replaced to a limited extent by KOH, and in meionite CaC03, etc., 
be similarly replaced by CaF,. The close relation which this group 
of minerals bears to  the plagioclase felspars is apparent in the 
formulae indicated above. The scapolites crystallize in the tetra- 
gonal system, the crystals being prismatic hemihedral. The domi- 
nant cleavage is (100). The hardness is 5-6, while the sp.gr. 
varies with the composition, pure chloride marialite 2.560 carbon- 
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ate-meionite 2 . 7 7 2 .  The colour is usually white or grey. Betweer 
the end members, marialite and meionite, there are mixtures whick 
have been given definite names. These include dipyre and miz- 
zonite, and may, as in the case of the plagioclase felspars, be 
arbitrarily fixed as follows : 

Marialite Maloo+Maso 
Dipyre MasoMezo-+MasoMeao 
Mizzonite MasoMeso+MazoMeso 
Meionite MazoMeso-Meloo 

The scapolites show varying resistance to  acids, the meionite- 
rich members being most readily attacked, CO, being released by 
HCl-HF mixtures from the carbonate meionite, while marialite 
is only slightly attacked. None of the scapolites have as yet been 
synthesized. They are destroyed by fusion, the lime-rich member: 
giving plagioclase felspar on cooling. The commonest alteration 
products are calcite kaolin, white mica and zeolites. The scapo- 
lites are essentially metamorphic minerals, appearing very com- 
monly in metamorphosed limestones. 

Well-developed glassy crystals of scapolite occur in the ejected 
blocks of limestone of Monte Somma, Vesuvius, and large crystals 
occur in the apatite deposits of Bamle, southern Norway, where 
they arise from alteration of plagioclase felspar in gabbro. The 
mode of occurrence of scapolite is referred to  in detail below. 

(C. E. T.) 
Scapoli te  Rocks.-According to their genesis the scapolite 

rocks fall naturally into four groups. 
I. The scapolite limestones and contact rocks. As silicates rich 

in lime, it is to be expected that these minerals will be found where 
impure limestones have been crystallized by contact with an 
igneous magma. Even marialite (the variety richest in soda) 
occurs in this association, being principally obtained in small 
crystals lining cavities in ejected blocks of crystalline limestone 
a t  Vesuvius and the craters of the Eifel in Germany. Mizzonite 
and meionite are far  more common at  the contacts of limestone 
with intrusive masses. The minerals which accompany them are 
calcite, epidote, vesuvianite, garnet, wollastonite, diopside and 
amphibole. The scapolites are colourless, flesh-coloured, grey or 
greenish; occasionally they are nearly black from the presence of 
very small enclosures of graphitic material. They are not in  very 
perfect crystals, though sometimes incomplete octagonal sections 
are visible; the tetragonal cleavage, strong double refraction and 
uniaxial interference figure distinguish them readily from other 
minerals. Commonly they weather to  micaceous aggregates, but 
sometimes a n  isotropic substance of unknown nature is seen re- 
placing them. I n  crystalline limestones and calc-silicate rocks they 
occur in small and usually inconspicuous grains mingled with the 
other components of the rock. Large, well-formed crystals are 
sometimes found in argillaceous rocks (altered calcareous shales) 
which have suffered thermal metamorphism. I n  the Pyrenees 
there a re  extensive outcrops of limestone which are penetrated by 
igneous rocks described as  ophites (varieties of dolerite) and 
lherzolites (peridotites). At the contacts scapolite occurs in a 
great number of places, both in the limestones and in the cal- 
careous shales which accompany them. 

2 .  I n  many basic igneous rocks, such as gabbro and dolerite, 
scapolite replaces felspar by a secondary or metasomatic process. 
Some Norwegian scapolite-gabbros (or diorites) examined micro- 
scopically furnish examples of every stage of the process. The 
chemical changes involved are really small, one of the most im- 
portant being the assumption of a small amount of chlorine in 
the new molecule. Often the scapolite is seen spreading through 
the felspar, portions being completely replaced, while others are 
still fresh and unaltered. The felspar does not weather, but re- 
mains fresh, and the transformation resembles metamorphism 
rather than weathering. I t  is not a superficial process, but appar- 
ently takes place at  some depth under pressure, and probably 
! hrough the operation of solutions or vapours containing chlorides. 
The basic soda-lime felspars (labradorite to  anorthite) are those 
which undergo this type of alteration. Many instances of scapoliti- 
zation have been described from the ophites (dolerites) of the 
Pyrenees. I n  the unaltered state these are ophitic and consist of 
pyroxene enclosing lath-shaped plagioclase felspars; the pyroxene 
is often changed to uralite. '\'\'hen the felspar is replaced by scapo- 

lite the new mineral is  fresh and clear, enclosing often small 
grains of hornblende. Extensive recrystallization often goes on, 

I and the ultimate product is a spotted rock with white rounded 
patches of scapolite surrounded by granular aggregates of clear 
green hornblende: in fact the original structure disappears. 

3. In  Norway scapolite-hornblende rocks have long been known 
at OedegPrden and other localities. They have been called spotted 
gabbros, but usually do not contain felspar, the white spots being 
entirely scapolite while the dark matrix enveloping them is an 
aggregate of green or brownish hornblende. I n  many features 
they bear a close resemblance to the scapolitized ophites of the 
Pyrenees. I t  has been suggested that the conversion of their 
original felspar (for there can be no doubt that they were once 
gabbros, consisting of plagioclase and pyroxene) into scapolite is 
due to the percolation of chloride solutions along lines of weak- 
ness, or planes of solubility, filling cavities etched in the substance 
of the mineral. Subsequently the chlorides were absorbed, and 
pari passzc the felspar was transformed into scapolite. But it is 
found that in these gabbros there are veins of a chlorine-bearing 
apatite, which must have been deposited by gases or fluids ascend- 
ing from below. This suggests that a pneumatolytic process has 
been a t  work, similar to  that by  which, around intrusions of 
granite, veins rich in tourmaline have been laid down, and the sur- 
rounding rocks a t  the same time permeated by that mineral. I n  
the composition of the active gases a striking difference is shown, 
for those which emanate from the granites are mainly fluorine and 
boron, while those which come from the gabbro are principally 
chlorine and phosphorus. I n  one case the felspar is replaced by 
quartz and white mica (in greisen) or quartz and tourmaline (in 
schorl rocks) ; in the other case scapolite is the principal new pro- 
duct. The analogy is a very close one, and this theory receives 
much support from the fact that i n  Canada (at various places in  
Ottawa and Ontario) there are numerous valuable apatite vein- 
deposits. They lie in  basic rocks such as gabbro and pyroxenite, 
and these in the neighbourhood of the veins have been extensively 
scapolitized, like the spotted gabbros of Korway. 

4. I n  many parts of the world metamorphic rocks of gneissose 
character occur containing scapolite as an essential constituent. 
Their origin is often obscure, but it  is probable that they are of 
two kinds. One series is essentially igneous (orthogneisses); 
usually they contain pale green pyroxene, a variable amount of 
felspar, sphene, iron oxides. Quartz, rutile, green hornblende and 
biotite are often present, while garnet occurs sometimes; hyper- 
sthene is rare. They occur along with other types of pyroxene 
gneiss, hornblende gneiss, amphibolites, etc. I n  many of them 
there is no reason to doubt that the scapolite is a primary mineral. 
Other scapolite gneisses equally metamorphic in aspect and struc- 
ture appear to be sedimentary rocks. Many of them contain cal- 
cite or are very rich in calc-silicates (wollastonite, diopside, etc.), 
which suggests that they were originally impure limestones. The 
frequent association of this type with graphitic-schists and andalu- 
site-schists makes this correlation in every way probable. 

(J. S. F.) 
SCARAB (Lat. scarabaeus, connected with Gr. ~ a p h p o s ) ,  

literally a beetle, and derivatively an Egyptian symbol in the 

form of a beetle. The Egyptian hieroglyph pictures a dung 

beetle (Scarabaezu sacer), which lays its e g i  l n  a ball of dung, 
and may be seen on sandy slopes in hot sunshine compacting the 
pellet by pushing it backward uphill with its hind legs and allow- 
ing it to  roll down again, eventually reaching a place of deposit. 
Whatever the Egyptians may have understood by  its actions, 
they compared its pellet to  the globe of the sun. The  beetle is 
common on both shores of the Mediterranean; the Egyptian name 
was kheperer, kl~epdri, and the sign spelt the verb khopi(r) mean- 
ing "become" and perhaps "create," also the substantive 
"phenomenon" or "marvel." The insect was sacred t o  the sun- 
god in his form khepBri a t  Heliopolis, and has been found mummi- 
fied. A colossal scarabaeus of granite in the British Museum 
probably came from the temple of Heliopolis. The scarabaeus 
was much used in Egyptian religions, appearing sometimes with 
outstret~hed wings or with a ram's head and horns as the vivifying 
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his tenth year; the last, the cutting of the lake of Zarukhe in the 
eleventh year. 

Egyptian scarabs were carried by trade to  most of the islands 
and shores of the eastern Mediterranean and to Mesopotamia. 
The Greeks, especially in their Egyptian colony of Naucratis, 
imitated them in soft paste. The finest Etruscan gems of the 6th 
and 5th centuries B.C. are in the form of scarabs, perhaps sug- 
gested by the Egyptian. The forgers of antiquities have carried 
on a brisk trade in scarabs for more than a century. 

See P. E. Newberry, Scarabs (London, 1906) ; Hall, catalogue of 
Scarabs, British Museunz, i. (1913); Petrie, Scarabs; also art. GEM, 
especially for later scarabaeoid gems. (F. LL. G.; H. R. H.) 

SCARAMOUCH, properly a buffoon, used later colloquially 
for a nejer-do-well. The was that of a stock character 
in 17th-century Italian farce, ~~~~~~~~~k (i.e., literally "skir- 

mish,,), who, attired usually in a black Spanish dress, burlesquing 
a was beaten by Harlequin for his boasting and cowardice. 

S C A R B ~ ~ O U G ~ ,  a municipal borough in the North Riding 
of lrorkahire, England, 231 mi. N. of London and 42 mi. N.E. 
of York by the L.N.E.R. Pop. ( 1 ~ ~ 8 )  40,520. Area 6.5 sq,mi. I t  
is On the N.E' coast of Yorkshire, where a hammer-1ike 
of high land projects eastward, separating the North and South 
bays. ~h~ modern town fringes both bays and extends a consider- 
able distance inland. ~h~ peninsula is crowned by a I zth-century 
castle, but such a natural stronghold was occupied earlier. ~h~ re- 
mains of a Roman signalling station were excavated there in 1925, 
and during the excavations, relics of a Bronze Age village were dis- 
covered, The site had long been abandoned when the Romans 
came and erected there one of a series of signalling stations t o  aid 
in the defense of Britain against Saxon raiders. It was built about 
370-395, not as an object of defense but as a watch tower. 

After the Roman occupation, the site lay waste until about 
Iooo, when a chapel was built tvithin the partly ruined walls 
of the Roman tower, and this was probably destroyed when 
Harold Hardrada of Norway sacked and burned the town in 1 ~ 6 6 .  
The Roman remains were cleared when the castle wras first built 
in ,tone in I14s-6s to replace an earlier Norman structure, 
probably of wood. ~h~ present ruins, occupying an area of about 
19 ac., include a lofty Norman keep, and the dyke or moat on the 
landward side, which was simply a ditch, making the approach on 
this side more difficult. A wall with towers also protects the castle 
in this direction, Near the landward side of the dyke is the church 

' 

of St. Mary, occupying the site of a Cistercian monastery of 
1198. I t  is transitional Norman and Early English with later 
additions. 

History.-Although there is no mention of Scarborough in 
the Domesday Survey, the remains of Roman roads leading to 
the town indicate that it was, in early times, a place of importance. 
I t  was a "walled city" in 1181, when granted its first charter, 
which gave the burgesses all liberties in the same way as the 
citizens of York. The strength of the castle %-as greatly increased 
by Henry II . ,  and a new chapel was completed on the site of 
the old one in 1189. Henry III . ,  in  1253, granted that a court 
of pleas should be held at  Scarborough by the justices who went 
to hold common pleas a t  Vork; he also gave the corporation a gild 
merchant and granted a yearly fair, which was originally held 
on the sands. During his reign the Barbican, Causeway, and 
present gateways of the castle were built and the whole was made 
an impregnable fortress. The Scots came to Scarborough in 
1318 and took and burned the town, but the castle proved too 
strong for them. The  town was taken away from the burgesses 
by Edward II. ,  but was restored to them by Edward 111. in 1327, 
and a charter of 1356 confirms the privileges of the borough. 

By the charter of r485, Richard 111. appointed that the town 
should be governed by a mayor, a sheriff, and twelve aldermen and 
that, together with the mayor of Whallesgrave, it  should be a 
county of itself. On the death of Richard III . ,  however, i t  took 
no effect and the corporation retained its old mode of government; 
a mayor was not appointed until 1684. When Henry VIII .  
passed the Act for the Suppression of the monasteries, the people 
of Yorkshire unsuccessfully besieged Scarborough castle, which 
was held for the king. I t  was repaired during the reign of Eliza- 
beth. Durlng the Civil War, the Royalists held the town and 

soul. I t  is often seen in this guise on coi3ns of the New Kingdom j 
and later, when it also became the custom to place in the bandages 
of the mummy a large stone scarab engraved with a chapter of 
the Book of the Dead. This chapter, the 64th, identified the object 
with the heart of the deceased and conjured it not to betray him 
in the judgment before Osiris. A winged scarab might also be laid 
on the breast; and later a number of scarabs were placed about 
the body. These are often of hard stone and of fine workmanship. 
Another and even more important class of Egyptian antiquities 
is in the form of scarabs, pierced longitudinally for  a swivel o r  
for threading, and having the bases flat and engraved with de- 
signs. These were intended principally for seals, but might also 
be used as beads or ornaments. They are thus found, engraved or 
plain, strung on necklaces, and amethyst scarabs with plain bases 
are common articles of Middle Kingdom jewellery. But the em- 
ployment of scarabs a s  seals is proved by the impressions found on 
sealed documents of the Middle and New Kingdom, on several 
occasions the impressed clay seals alone have been found hardened 
and preserved the fire which had destroyed the archives them- 
selves. The seal type of scarabaei is extremely abundant, and the 
designs enrax.red beneath then end!;ii x;2ne!y. Some blre 
inscriptions carefully executed, but frequently corrupted by illiter- 
ate copying until they became meaningless. The inscriptions are 
sometimes "mottoes" having reference to places, deities, etc., or 
containing words of good omen or friendly wishes, ex., "Memphis 
is mighty for ever," "Ammon protecteth," "MGt give thee long 
life," "Bubastis grant a good New Year," "May thy name endure 
and a 'On be born thee." Such are of the New Kingdom Or later. 
~ a m e s  and titles of officials appear, most commonly in the Middle 
Kingdom. 

Historically the most valuable class is of those which bear 
royal names, ranging from Senusret 1. of the X1lth Dynasty to 
the end of the XXVIth Dynasty. Certain great kings are come 
memorated on scarabs of periods 10% subsequent to them. Thus 
C h e o ~ s  (Khufu), the IVth appears On 

the latest Pharaonic age, scarabs having been unknown in his 
time, and Tuthmosis 111. is found at  all times after the XVIIIth 
Dynasty. But after the X I I t h  Dynasty the royal mmes are of con- 
temporary workmanship, and the differences of style and pattern 
make it possible to  group kings with are 
known historically; the names of the Hyksos kings have been 
principally recovered from col- 
lections of scarab-seals. Scarab- 
shaped seals are traceable as far  
back as about the VIth Dynasty. 
They became abundant under 
the XII th  and continued until 
almost the end of the native 
rule. As seals they took the place 
of the earlier cylinders and "but- 
ton-seals." Considering the life- 
history of t h e  scarabaeus and its 
meaning as a hieroglyph, it may 
well be that the scarab impressing 
the clay had a symbolic signifi- 
cance; however that may be, the 
oval form was well adapted for 
seal-stones and for the bezels 
of finger rings. In  this situation 

' 

inom PETRIE, AND 
the scarabs were often mounted ( H R ~ ~ ~ ~ ,  W k T B O ~  V W E Y )  

with a rim of gold or silver round EGYPTIAN HEART SCARABS OF THE 
the edge. Rings of stone, glass or laTH DYNASTY 

metal, with engraved bezels of the same material, and eventually 
Greek gem rings, gradually displaced them. 

A series of exceptionally large scarabs was engraved in the reign 
of Amenophis I I I . ,  c. 1450 B.c., all being inscribed with his name 
together with that of Queen Tiye and her parentage. At present 
five varieties are known. The simplest commemorates his queen 
and the north and south limits of his empire; another dated in the 
first year, a great battue of wild cattle; the third, the arrival of 
the princess Gilukhipa of Mitanni in the tenth year; the fourth 
(many specimens), the number of lions slain by the king down to 
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castle, which were besieged by the Parliamentary forces in 1644. 
The town was takcn in 1645 and after twelve months the castle 
fell t o  the Parliamentarians. I t  uhderwent another siege in 1648 
after Scarborough revolted to the king, and after three months 
it  surrendered and the castle was ordered to be demolished. This 
was done by blowing down the north-western front with gun- 
powder in 1650. During the rebellion of 1745, the castle was partly 
repaired. The  development of Scarborough as a watering place 
dates from 1620, when two mineral springs were discovered. They 
are  in the garden of the Spa house near the shore of the South 
bay but are relatively unimportant. West of Scarborough lie the 
high moors, intersected by narrow well-wooded valleys, and to 
the south lies the Vale of Pickering. Scarborough is thus a tourist 
centre and a seaside resort, and annual sports festivals provide 
additional attraction. The harbour, enclosed by piers and divided 
into t ~ v o  basins, lies on the south side of the castle peninsula. I t  
is dry at  low tide but is accessible a t  spring tides to vessels of 
13 i t .  draught and is largely used by fishing boats. There is also 
a floating dock for the repair of ships, and accommodation has 
been made for "fishing-girts." The fishing industry is less impor- 
tant than formerly. Jet was formerly a n  important manufacture. 
A public library was opened in 1930 and enlarged in 1936. The 
Graham Engineering and Training school, for preparing boys as 
seamen, artificers and apprentices in the navy and merchant 
marine, is the only one of its kind in England. The parish church 
of St. Mary contains the grave of Anne Bronte. Scarborough was 
shelled by German cruisers in 1914, when the castle was damaged, 
the coast guard station was struck and the barracks were de- 
stroyed. I t  was visited by enemy submarines in 1917. During 
World War I1 2,250 houses had been damaged by air raids by 
the end of 1941. 

Two members were returned to parliament from 1295-1885, 
when the number was reduced t o  one. I t  now forms part of the 
Scarborough and Whitby parliamentary division. 

SCARIFIER: see CULTIVATING MACHINERY. 
SCARLATTI, ALESSANDRO (1659-1 725), Italian 

musical composer, was born in Sicily in 1659. H e  is generally said 
to have been a pupil of Carissimi in Rome, and he probably had 
some connection with northern Italy, since his early works show 
the influence of Stradella and Legrenzi. The production at  Rome 
of his opera Gli Eqz~ivoci nell' amore (1679) gained him the pro- 
tection of Queen Christina of Sweden, and he became her maestro 
di capella. I n  February 1684 he became maestro di capella to 
the viceroy of Naples, and here he produced a long series of 
operas, remarkable chiefly for their fluency. In  1702 he left Naples 
and did not return until the Spanish domination had been super- 
seded by  that of the Austrians. I n  the interval he enjoyed the 
patronage of Ferdinand 111. of Tuscany, for whose private theatre 
near Florence he composed operas, and of Cardinal Ottoboni, who 
made him his maestro di capella, and procured him a similar 
post a t  the church of S. Maria Maggiore in  Rome (1703) After 
visiting Venice and Grbino in 1707, he took up his duties a t  
Naples again in 1708, and remained there until 1717. I t  was at the 
Teatro Caprapica in  Rome that he produced some of his finest 
operas (Telemaco, I 718; Marco Attilio Regolo, I 719; Griselda, 
I 7 2 I ) ,  as well as some noble specimens of church music, including 
a mass for chorus and orchestra, composed in honour of St. 
Cecilia for Cardinal Acquaviva in 1721. His last work on a 
large scale appears to have been the unfinished serenata for the 
marriage of the prince of Stigliano ( I  723); he died a t  Naples on 
the 24th of October 1725. 

Scarlatti's music forms the most important link between the 
tentative "new music" of the 17th century and the classical school 
of the 18 th~  which culminated in Mozart. His early operas (Gli 
Equivoci nel sembiante [1679] ; L' Honestd negli amori [1680] ; 
Pompeo [1683], containing the well-known airs "0 cessate di pia- 
garmi" and "Toglietemi la vita ancor," and others down t o  about 
1685) retain the older cadences in their recitatives. By 1686 he 
had definitely established the "Italian overture" form (second 
edition of Dal  male il belze), and had abandoned the ground bass 
and the binary air in two stanzas in favour of the ternary or da 
capo type of air. His best operas of this period are La Rosaura 

(1690, printed by the Gesellschaft fur  Musikforschung), and 
Pirro e Delnetrio (1694), in which occur the songs "Rugiadose, 

I odorose," "Ben ti sta, traditor." Mitridate Ezdpatove, composed 
for Venice in I 707, contains music far in advance of anything that 
Scarlatti had written for Naples, both in technique and in intellec- 
tual power. The later Neapolitan operas are L'Amor volz~bile e 
firanno ( I  709) ; L a  Principcssa fedele ( I  712) ; Tigralze, 1715. 

Scarlatti's claim to remembrance rests on the fact that he 
practically created the language of classical music. H e  extended 
the old forms, and filled them with melody unrivalled for purity 
and serenity, based on a far-reaching foundation of modern har- 
mony and tonality, combined with great power of thematic 
development. 

SCARLATTI, DOMENICO (1685-1 757), eldest son of 
Alessandro Scarlatti, also a composer, was born a t  Naples on the 
26th of October 1685. Presumably he studied first under his 
father, but he was in  all probability also a pupil of Gaetano Greco. 
In  1704 he remodelled Pollaroli's Irene for performance a t  Naples. 
I n  1709 Domenico entered the service of Marie Casimire, queen 
of Poland, then living in Rome, and composed several operas for 
her private theatre. H e  was Maestro di Cappella at  St. Peter's 
from 1715 to 1719, and in the latter year came to London to 
direct his opera Narciso a t  the King's Theatre. I n  1720 or I 721 
he went to  Lisbon, where he taught music to  the princess Magda- 
lena Theresia. H e  was a t  Naples again in 1725, but in 1729 went 
to Madrid as music master to the princess, who had married into 
the Spanish royal house. H e  is supposed to have died in 1757. 

Modern Printed Editions.-Clementi's Practical Harmony (4 vols., 
1815) ; Czerny's d t i o n ;  J. H. Farrenc, Le Tre'sor des pianistes 
(21 vols., 1861-72). See Grove's Dictionary of Music and Musicians 
(1928).  

SCARLET FEVER or SCARLATINA, names applied in- 
differently to an acute infectious disease, characterized by high 
fever, accompanied with sore throat and a diffuse red rash upon the 
skin. This fever appears to have been first accurately described 
by Sydenham in 1676, before which period i t  had evidently been 
confounded with smallpox and measles. I t  is generally believed 
that the disease is caused by haemolytic streptococci. Klein in 
1885 isolated a streptococcus which he termed the streptococcus 
scarlatinae. The scarlatina1 throat is the chief habitat of the or- 
ganism, though it  has been found both by Klein and other observ- 
ers in the discharges from the ears of scarlet fever patients. 
Mervyn Gordon also isolated from cases the streptococcus con- 
glomerulatus. I t  is possible that septic cases of scarlet fever are the 
result of a mixed infection. The serum of patients has been found 
to contain agglutins to streptococci from cases of erysipelas, septi- 
caemia and puerperal fever, as well as to  the streptococci scarla- 
tinae. F. B. Mallory in 1904 published his discovery of "proto- 
zoonlike" bodies in the cells of the epidermis. Other observers 
have found them in the skin of fatal cases, but failed to  find them 
in the living. The contagion of scarlet fever takes place from a 
previous case either by the skin during the early stages of the 
disease or by the nasal or aural discharges of a patient. It may be 
conveyed by any article of clothing or furniture or by any person 
that has been in contact with a scarlet fever patient. Infectivity 
may also take place through a contaminated milk supply, as in the 
Marylebone epidemic, 1885. Klein here found a disorder in cows 
which he considered analogous t o  scarlatina and communicable 
to man. 

The period of incubation in scarlet fever may be as short as one 
or two days, but in most instances it  is probably less than a week. 
The invasion of this fever is generally sudden, consisting in rigors, 
vomiting and sore throat, together with a rapid rise of tempera- 
ture and increase in the pulse. About twenty-four hours later the 
characteristic eruption appears. I t  is first seen on the neck, 
chest, arms and hands, but quickly spreads all over the body, al- 
though it is not distinctly marked on the face. This rash consists 
of minute thickly-set red spots, which coalesce t o  form a general 
diffuse redness, in appearance not unlike that produced by  the 
application of mustard to the skin. I n  ordinary cases the rash 
takes about two days to  come out, then begins t o  fade, and by 
the end of a week from its first appearance i t  is usually gone. 
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The severity of a case is in some degree measured by the copi- 
ousness and brilliancy of the rash, except in the malignant varie- 
ties, where there may be little or no eruption. The tongue, which 
a t  first was furred, becomes about the fourth or fifth day denuded 
of its epithelium and acquires the peculiar "strawberry" appear- 
ance characteristic of this fever. The interior of the throat is red 
and swollen, especially the uvula, sot t palate and tonsils, and much 
secretion exudes from the inflamed surface. There is also tender- 
ness and slight swelling of the glands under the jaw. I n  favour- 
able cases the fever departs with the disappearance of the erup- 
tion and convalescence sets in with peeling of the cuticle, which 
first shows itself about the neck, and proceeds slowly over the 
entire body. Where the skin is thin the desquamation is in the 
form of fine branny scales; but where it is thicker, as about the 
hands and feet, i t  comes off in  large pieces, which sometimes as- 
sume the form of casts of the fingers or toes. The duration of this 
process is variable, but i t  is rarely complete before the end of 
six or eight weeks, and not unfrequently goes on for several weeks 
beyond that period. I t  is during this stage that complications are 
apt to appear. 

Scarlet fecer sho.8s itself in cc;tain .8e!l-marked of 
which the following are the chief :- 

I. S c a r l a t i n a  S i m p l e x  is the most common form; the symp- 
toms are moderate, and the case usually runs a favourable course. 
I n  some instances evidences of the disease are so slight that they 
escape observation and only become known by the patient in- 
fecting another person or subsequently suffering from some of the 
complications associated with it. 

z. Septic S c a r l a t i n a  or S c a r l a t i n a  Anginosa is a more se- 
vere form, particularly as regards the throat symptoms. The rash 
may be well marked or not, but i t  is often slow in developing and 
in subsiding. There is intense inflammation of the throat, the 
tonsils, uvula and soft palate being swollen and ulcerated, or bear- 
ing membranous patches not unlike those of diphtheria, while the 
lymphatic glands in the neck are enlarged and indurated and often 
suppurate. This form of the disease is marked by great exhaustion 
and the gradual development of acute septicaemia, with sweating, 
albuminuria, delirium and septic rash. Some of these cases bac- 
teriologically show the presence of B. diphtheria. 

3. Toxic  S c a r l a t i n a  ( S c a r l a t i n a  Maligns). I n  this form 
the gravity of the condition is due to intense poisoning. The at-  
tack sets in with great violence and the patient sinks from the 
very first. The rash either does not come out a t  all or is of the 
slightest amount and of livid rather than scarlet appearance, while 
the throat symptoms are often not prominent. A further example 
of a malignant form is occasionally observed in cases where the 
rash, which had previously been well developed, suddenly recedes, 
and convulsions or  other nervous phenomena and rapid death 
supervene. 

The complications and effects of scarlet fever are among the 
most important features in  this disease, although their occurrence 
is exceptional. The most serious is inflammation of the kidneys, 
which is specially apt to  appear during convalescence. I n  a large 
number of instances i t  comes on insidiously. One of the most 
prominent symptoms is swelling of the eyelids. The urine is 
diminished in quantity, smoky or red from the presence of blood 
and contains a large quantity of albumen and casts. hfuco- 
purulent rhinorrhoea and rheumatism are other complications. 
One of the commonest is suppuration of the ears due to extension 
of the inflammatory process from the throat along the Eustachian 
tube into the middle ear. This often leads to permanent ear- 
discharge, with deafness from the disease affecting the inner ear 
and temporal bone; the condition is dangerous from its prox- 
imity to  the brain. Other maladies affecting the heart, lungs, 
pleura, etc., occasionally arise in connection with scarlet fever, 
but are of less occurrence than those previously mentioned. 

Treatment.- In the treatment of scarlet fever, one of the 
first requirements IS isolation of the case, to limit spread of the 
disease. I n  convalescence, inunction of the body with carbolized 
oil ( I  in 40) and the frequent use of a bath containing soda, are 
to  be recommended. It is seldom that a patient who has suffered 
from scarlet fever can safely go about before the expiry of eight 
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weeks, while the period may be considerably prolonged, should 
any nasal or aural discharge continue. As to general management 
in favourable cases little is required beyond careful nursing and 
feeding. The treatment of kidney complications is that of acute 
Bright's disease. A hot-air bath or wet pack is often useful. When 
otorrhoea is present the canal must be kept as aseptic as  possible. 
The ears should be carefully syringed every four hours with a n  
antiseptic solution and dried, and a little iodoform inserted into 
the meatus. Complications such as mastoid disease require special 
treatment. 

Serumtherapy.-Dr. Besredka prepared a serum from the 
blood of fatal cases, and in the serum prepared a t  the Pasteur 
Institute some twenty separate strains of streptococci are used. 
I n  using serums, early and large dosage is necessary. Palmirski 
and Zebrowski prepared a serum from the streptococcus con- 
glomerulatus, which was used with success in the children's hos- 
pital a t  Warsaw. For the Dick method of intradermal inoculation 
see MEDICAL RESEARCH. 

SCARLETT, SIR JAMES YORKE (1799-1871), British 
general, was the second son of the 1st Baron Abinger. Educated 
a t  Eton and Trinity College, Cambridge, he catered thc army i:: 
1818, and in 1830 became major in the 5th Dragoon Guards. 
From 1836 until 1841 he was Conservative M.P. for Guildford. 
I n  1840 he obtained the command of his regiment, which he held 
for nearly fourteen years. In  the Crimean War the 5th Dragoon 
Guards formed part of the Heavy Cavalry Brigade (of which 
Scarlett was appointed brigadier); i t  was sent to the Black Sea 
in 18j4, and suifered very heavily from cholera in  the camps of 
Varna. At Balaklava the Heavy Brigade achieved a magnificent 
success against the Russian cavalry, and had the brigadier (who in 
the previous charge had been in the thickest of the mC1Ce) been 
allowed to advance as he wished, might have converted the dis- 
astrous charge of the Light Brigade into a substantial success. (See  
BALACLAVA and CRIMEAN WAR.) For his services on this day 
Scarlett was promoted major-general, and in 1855 was made 
K.C.B. After a short absence in England he returned to the 
Crimea with the local rank of lieutenant-general to  command 
the British cavalry. Scarlett commanded the cavalry a t  Aldershot 
until 1860, was adjutant-general of the army from 1860 to 1865, 
and was commander a t  Aldershot 1865-70. H e  died in  1871. 

SCARPANTO : see KARPATHOS. 
SCARRON, PAUL (1610-1660), French poet, dramatist, 

novelist and husband of Madame de Maintenon, was baptized on 
the 4th of July 1610. His father, of the same name, was a 
member of the parleme?zt of Paris. Paul the younger became an 
abbe' when he was nineteen, and in 1633 entered the service of 
Charles de Beaumanoir, bishop of Le Mans, with whom he 
travelled to  Rome in 163 5. Finding a patron in Marie de Haute- 
fort, he became a well-known figure in  literary and fashionable 
society. An improbable story is told on the authority of La Beau- 
melle (Me'moires . . . de iMme. de Mainte?zon) that-when in 
residence at  his canonry of Le Mans-he once tarred and feathered 
himself as a carnival freak and, being obliged to take refuge from 
popular wrath in a swamp, was crippled from rheumatism. What 
is certain is that Scarron, after having been in perfect health for 
nearly thirty years, passed twenty more in a state of miserable 
deformity and pain. His head and body were twisted, and his legs 
became useless. H e  bore up  against his sufferings with invincible 
courage, though his circumstances were further complicated by a 
series of lawsuits with his stepmother over his father's property, 
and by the poverty and misconduct of his sisters, whom he sup- 
ported. Scarron returned to Paris in 1640, and in 1643 appeared 
a Reczteil de quelqaes vers bzlrlesques, and in the next year 
Typlto?z 021 la gigantomachie. At Le Mans he had conceived the 
idea of the Ro?nan comiqzle, the first part of which was printed in 
1651. I n  1645 was performed the comedy of Jodelet, ou le maftre 
valet, the name of which was derived from the actor who took the 
principal part. Jodelet was the first of many French plays in 
which the humour depends on the valet who takes the part of 
master, an idea that Scarron borrowed from the Spanish. After 
a short visit to  Le Mans in 1646, he returned t o  Paris. and worked 
bard fur the bookseller Quinet, calling his works his "marqztisat de 
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Quinet." H e  had also a pension from Fouquet, and one from the 
queen, which was withdrawn because he was suspected of Fron- 
deur sentiments. When Mazariin received the dedication of 
Typhon coldly, Scarron changed it  to a burlesque on the minister. 
I n  1651 he definitely took the side of the Fronde in a Mazarinade, 
a violent pamphlet. H e  now had no resources but his "marquisat." 

I n  his early years he had been something of a libertine. In  
1649 a penniless lady of good family, Celeste Palaiseau, kept his 
house in the Rue d'Enfer, and tried to  reform the gay company 
which assembled there. But in 16j2, sixteen years after he had 
become almost entirely paralysed, he married a girl of much 
beauty and no fortune, Francoise d'AubignC, afterwards famous 
as  Madame de Maintenon (9 .v . ) .  Scarron had long been able to 
endure life only by the aid of constant doses of opium, and he 
died on the 6th of October 1660. 

Scarron's work is very abundant and very unequal. The piece 
most famous in his own day, his Virgile travesti (1648-1653), is 
now thought a somewhat ignoble waste of singular powers for bur- 
lesque. But the Roman contique (1651-1657) is a work the  merit 
of which is denied by no competent judge. Unfinished, and a little 
desultory, this history of a troop of strolling actors is almost the 
first French novel, in point of date, which shows real power of 
painting manners and character, and is singularly vivid. I t  is in 
the style of the Spanish picaresque romance, and furnished ThCo- 
phile Gautier with the idea and with some of the details of his 
Capitaine Z+acasse. Scarron also wrote some shorter novels: 
La Pre'caution inutile, which inspired Sedaine's Gageure impre'vue; 
Les Hypocrites, to  which Tartuffe owes something, and others. 
Of his plays Jodelet (1645) and Don Japhet d'Arme'nie (1653) 
are the best. 

The most complete edition of his works is by La Martini$re, 
I 737 (10 vols., Amsterdam). The Roman comique and the ,Wide 
travestie were edited by Victor Fournel in  1857 and 1858. Among 
the contemporary notices of Scarron, that contained in the 
Historiettes of Tallemant des Reaux is the most accurate. The 
most important modern works on the subject are Scarron, et le 
genre burlesque (1888) by Paul Morillot; a biography by J. J. 
Jusserand in English, prefixed to his edition of The Comical 
Romance and other tales by P a d  Scarron, dome into English by 
T o m  Bro2m of Skijnal, John Savage and others ( 2  vols., 1892); 
and Paul Scarron et Fran~oise d'Aubigne' d'apr8s des documents 
nouveaux (1894) by  A. de Boislisle. 

SCAUP, the wild-fowler's abridgement of SCAUP-DCCK, a 
diving duck (Nyroca marila), so called "because she feeds upon 
scaup, i.e., broken shell-fish." I t  is an abundant bird round the 
coasts of most of the northern hemisphere; i t  repairs inland in 
spring to breed in Iceland, Lapland, Siberia, and the fur  countries 
of America. The scaup-duck has considerable likeness to the 
pochard (q.v.),  both in habits and appearance; but it  more gen- 
erally affects salt water, and the head of the male is black, glossed 
with green; in  North America, a second species smaller than the 
ordinary one is also found, the lesser scaup, N. afinis. The female 
scaup-duck can be distinguished from the female pochard by her 
broad white face. 

SCAURUS, MARCUS AEMILIUS, was the son of Mar- 
cus Aemilius Scaurus (c .  163-88 B.c.), who was curule aedile, 
praetor and consul in 115, censor in 109, and i n  charge (104) of 
the corn supply a t  Ostia. The father belonged to the moderate 
aristocratical party, and was frequently in difficulties with ex- 
tremists on either side. Though not a great orator, his speeches 
were weighty and impressive. The son served during the 3rd 
Mithradatic War (74-61 slc.) as quaestor to Pompey, by whom 
he was sent to  Judaea to settle the quarrel between Hyrcanus and 
Aristobulus. Scaurus decided in favour of the latter, who was able 
to  offer more money. On his arrival in  Syria, Pompey reversed the 
decision, but, ignoring the charge of bribery brought "against 
Scaurus, left him in command of the district. An incidental cam- 
paign against Aretas, king of the Nabataeans, was ended by the 
payment of 300 talents by Aretas to secure his possessions. This 
agreement is represented on coins of Scaurus. As curule aedile in 
58, Scaurus celebrated the public games on a scale of magnificence 
never seen before. The show included many animals never before 

1 seen in Rome, and a wooden theatre was erected to  hold 80,000 
spectators. In  56 Scaurus was praetor, and in the following year 
governor of Sardinia. On his return to Rome (54) he was accused 
of extortion in  his province. Cicero and five others (amongst them 
the famous Q. Hortensius) undertook his defence, and, although 
there was no doubt of his guilt, he was acquitted. During the same 
year, however (according to some, two years later, under Pom- 
pey's new law), Scaurus was condemned on a charge of illegal 
practices as a candidate for the consulship, and was exiled. 

See Josephus, Antiq. xiv. 3-5, Bell. Jud. i. 7;  Appian, Syr. 51, Bell. 
civ. ii. 2 4 ;  Pliny, Nat. Hist. xxxvi. 24; Cicero, Pro Sestio, 54, fragments 
of Pro Scauro, numerous references in the Letters; Asconius, Argu- 
mentum in Scaurum. See also, for both the above, AEMILIUS (NOS. 
140, 141) in Pauly-Wissowa's Realencyclopiidie der classischen Alter- 
tumswissenschaft, i. pt. I .  (1894), and Smith's Dictzonary of Greek and 
Roman Biography, S.V. Scaurus. 

SCAVENGER, now one who cleans the streets, removes 
refuse, generally a workman employed by  the local public health 
authority (see DESTRUCTORS; REFUSE DISPOSAL). 

SCAVENGER'S DAUGHTER (corruption of Skevington's 
or Skeffington's Daughter), an instrument of torture in  use during 
the 16th century in  England. I t  was invented by  Sir W. Skeving- 
ton, lieutenant of the Tower in  the reign of Henry VIII.  I t  
consisted of a wide iron hoop which by  means of screws was 
tightened round the victim's body until the blood was forced 
from the nose and ears, and sometimes from the hands and feet. 

SCEPTICISM means in Greek philosophical (c~i l rropar)  
usage to hesitate, to reflect, to  examine, to consider pros and cons, 
to be unable to arrive a t  a decision or to rest content with surmise. 
Strictly defined, it is the denial of the possibility of knowing 
reality; that is to say, the human mind, by  its very constitution, 
can never comprehend the ultimate nature of things. But this 
meaning belongs to  the rarefied region of pure theory; so much 
so that complete denial has been the eiception even among pro- 
fessional thinkers. Hence the historical importance of the less 
stringent, even popular usage. For, in general acceptation, scepti- 
cism suggests denial of current or customary beliefs. I t s  assault 
is by no means confined to theology, as is often supposed. 

Taken thus as  a repudiation of traditional or authoritative 
views, it tallies with the stricter philosophical definition in that 
historically, scepticism has flourished most during periods of 
transition when attacks upon previous systematic (or even com- 
mon sense) constructions were rife. Obvious examples are fur- 
nished by the assaults of the Sophists upon the Greek cosmolo- 
gists; of Pyrrho and his pupils upon the followers of Plato and 
Aristotle; of the Middle and New Academies upon Chrysippus 
and the Stoics; of Sextus Empiricus upon all the principles of 
Graeco-Roman thought ; of Montaigne upon scholasticism ; of 
Glanvil upon the crusted Aristotelians of the Oxford schools; of 
Locke upon certain aspects of Cartesianism; of Hume upon 
Locke and the doctrine of representative perception; of Kant 
upon natural theology; of L. Feuerbach upon Hegel; of agnostics 
upon the theological interpretation of nature and man; of 
Nietzsche upon the practical postulates of European Christendom ; 
and of Pragmatism upon Idealism. 

ANCIENT PERIOD 

For philosophical thought and practical life alike, scepticism 
presupposes the existence of theories and socio-political situa- 
tions which lay themselves open to attack. Accordingly, in the 
western world, it dates (c .  440 B.c.) from the Greek Sophists 
(9.v.) who not only impugned current cosmological speculations, 
but also impeached the ethical judgments peculiar to  the Hellenic 
"city-state," Athens particularly. Their scepticism was general 
rather than systematic, political as well as theoretical. Hence, the 
mosf thoroughgoing and persistent scepticism known to us arose 
with the profound changes wrought by Alexander the Great, the 
decline of the Hellenic type of civil polity, and the gradual ex- 
haustion of original thought during the Roman Republic and 
Empire. Pyrrho of Elis (c .  300 B.c.), whose name furnishes the 
synonym for philosophical scepticism; his pupil, Timon of Phlius 
(c. 250 B.c.); Carneades (c .  150 B.c.), above all Aenesidemus 
(c. A.D. 50) and Sextus Empiricus (c .  A.D. 200) are the prominent 
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figures. During the interval between the Sophists and Timon, 
scepticism was stayed by the perso~lality of Socrates, and by the 
constructive systems of Plato and Aristotle. 

Scepticism, as a distinct school, begins with Pyrrho of Elis, 
who maintained that knowledge of things is impossible and that 
we must assume an attitude of reserve (iaoxlj). The Pyrrhonists 
were consistent enough to extend their doubt even to their own 
principle of doubt. They thus attempted to make their scepticism 
universal, and to escape the reproach of basing it  upon a fresh 
dogmatism. Mental imperturbability ( b r a p a ~ i a )  was the result t o  
be attained by  cultivating such a frame of mind. The happiness 
or satisfaction of the individual was the end which dominated 
this scepticism as well as the contemporary systems of Stoicism 
and Epicureanism, and the three Schools agree that it consists 
in tranquillity or self-centred indiiference. I t  is men's opinions 
or unwarranted judgments about things, say the sceptics, which 
betray then1 into desire, and painful effort and disappointment. 
From all this the man who abstains from judging one state to be 
preferable to  another is delivered. But, as complete inactivity 
would have been synonymous with death, it appears to have 
L,,D, uLLLL admittcd that the sceptic, while retaining his co~scious- 
ness of the complete uncertainty enveloping every step, might 
follow custom in daily affairs. 

Sextus Empiricus presented the sceptical arguments clearly, 
with special reference to  Stoic materialism. Since later scepticism 
up to Hume's day went no further, i t  may be well to summarize 
the ten characteristic ways of procedure (tropes) formulated, 
possibly, with Aristotle's list of categories in mind. Desirous of 
disabling assent to  any dogmatic view Sextus, following Aeneside- 
mus, tries to show why a criterion of truth is impossible. I t  is 
to be remembered that the common effort of the dogmatic schools 
was to bestow the boon of inde~endent tranauillity w o n  men. 
T o  this end they presumed someAknowledge o i  the ;atire of the 
world, which played the part of an external support. Thus, for 
example, the Stoics taught that sensations produce modifications 
within the mind, and these, in turn, represent or symbolize ob- 
jects. The presentations ("phantasies" or images) are "affections 
occurring in the soul, revealing both themselves and that which 
caused them." The sceptics held such doctrines to be unneces- 
sary and impossible. Sensations or ideas, being states of indi- 
vidual subjectivity, men can know nothing save their own inward 
experiences. Hence the intent of the "tropes." ( I )  Animals 
differ in their modes of perception, because they differ in the 
development of their senses. (2) Men similarly differ from each 
other. (3) The sense-organs differ, so that objects perceived by 
this or that sense present contrasted aspects. Did we possess 
more senses, unknown aspects of objects might appear. (4) The 
moods of precipients differ, and make it impossible to discern 
which affords true information about objects. ( 5 )  Objects differ 
according to their distance and position-the stick seems bent 
when thrust into water. (6) The organs of sense-perception con- 
stitute a medium through which the object must be perceived; 
hence objects cannot be known directly. (7 )  The modes of ob- 
jects, never the objects themselves, appear to us. (8) Every- 
thing in the external world is relative, not merely to  the percipi- 
ent, but to  everything else. (9)  Associations are of such a nature 
that we see things in  false perspective, stressing the unfamiliar, 
for instance, and accepting the familiar without question. (10) 
Consideration of mankind shows that customs, opinions, man- 
ners, institutions, laws and beliefs are of the most diverse; even 
in the essential matter of right and wrong, no universal standard 
exists. Allowing that such qualities as truth, capacity to appeal 
to  sensibility, and intelligibility are intrinsic to objects, it follows 
that " (I) nothing is self-evident, for if things were certain of 
themselves men would not differ about them; ( 2 )  nor can any- 
thing be made certain by proof; because we must either arrive 
in the process a t  something self-evident or involve ourselves i n  
an endless regress." Accordingly, it is out of the question to 
argue from "signs" to things signified, and cause as an effective 
component of phenomena disappears. To  be beyond reach of 
fear or doubt or other disturbance, a man must retire into him- 
self. Such is the theory. For the rest, he might (often did) acqui- 

esce practically in  the Roman conviction of "manifest destiny," 
to which Carneades would have allowed a measure of probability. 

TRANSITION 
The  changes and disturbances which accompanied the dissolu- 

tion of the Roman Empire, the gradual formation thereafter of 
a new philosophical synthesis within the Church, and lack of con- 
tact with Greek thought prevented for centuries anything like 
a revival of ancient scepticism. The Sic et Non of Abelard (d. 
1142) with its list of contradictories about 158 questions, re- 
caIls the outlook of the "tropes," but there is no reason t o  regard 
them as sources; the same may be said of the critical subtleties 
of Occam (d. 1347). During the Italian Renaissance revolts 
against dogma and clericalism appeared, but no systematic scep- 
ticism. Nor can it  be affirmed that French scepticism thereafter, 
although its debt to  the Greek schools is obvious, became defi- 
nitely systematic. Montaigne (1533-92), a practical sceptic in  
his attack upon abuses, diffused an atmosphere of inquiry; so 
did Charron ( I  541-1603) i n  his philosophy of living and appeal 
to natural reason. Sanchez, in his Tractatz*~ de mz~ l t z~m nobili et 
prima ztniversali scientia quod nihil scitur ( A  Treatise on the 
Noble and High Science of Nescience, 1581), with its derivation 
of knowledge from the senses; and la Mothe-le-Vayer (1586- 
1672), who calls Sextus Empiricus "our beloved sceptic," paved 
the way for Bayle's Dictionmire historique et critique (1697), 
a quarry for  contradictions calculated to  set natural reason and 
supernatural revelation by  the ears. Bayle maintained that the 
dubiety of knowledge points to  renunciation of inquiry and ac- 
ceptance of revelation. I n  a word, be reason what it  may, the 
authority of faith in its own sphere remains unimpaired. Hence 
we have a form of Christian scepticism, either genuine or as- 
sumed as a precaution. 

PASCAL 
The typical and most eminent example of the Christian 

sceptic is Pascal (1623-62). The form of the Pense'es for- 
bids the attempt to  evolve from their detached utterances any 
coherent system. For, though he says "Pyrrhonism is the truth," 
"he who flouts philosophy is the veritable philosopher," or, again, 
"Abase thyself, helpless reason; be silent, thou imbecile nature," 
other passages recognize the validity of reason in its proper place. 
But what he everywhere emphatically denies is the possibility of 
reaching by  the unassisted reason a satisfactory theory of things. 
Man is a hopeless enigma to himself, till he sees himself in the 
light of revelation as a fallen creature. The Fall alone explains 
the nobleness and the meanness of humanity. Christ is the only 
solution in which the baffled reason can rest. These are  the two 
points on which Pascal's thought turns. Far  from being able t o  
sit in judgment upon the mysteries of the faith, reason is unable 
to solve its own contradictions without aid from a higher source. 

RUME 
Hume is the most illustrious and typical of modern sceptics. 

His scepticism is sometimes placed, as by Kant, in his distrust 
of our ability and right to pass beyond the empirical sphere. But 
it is essential to the sceptical position that reason be  dethroned 
within experience as well as beyond it, and this is undoubtedly 
the result a t  which Hume arrives. The Treatise (1739-40) is a 
reductio ad absurdum of the principles of Lockianism, inasmuch 
as these principles, when consistently applied, leave the struc- 
ture of experience entirely "loosened" (to use Hume's own ex- 
pression), or cemented together only by  the irrational force of 
custom. Hume's scepticism thus really arises from his thorough- 
going empiricism. Starting with "particular perceptions" or iso- 
lated ideas let in by the senses, he never advances beyond these 
"distinct existences." Each of them exists on its own account; 
i t  is what it  is, but it  contains no reference to anything beyond 
itself. The very notion of objectivity and truth therefore dis- 
appears. Hume's analysis of the conceptions of a permanent 
world and a permanent self reduces us to the sensationalistic rel- 
ativism of the Greek Sophist, Protagoras. H e  expressly puts this 
forward in various passages as the conclusion t o  which reason 
conducts us. The fact that the conclusion is in "direct and total 





the cerebro-spinal states on which perception depends may as 
well be effects of disturbances within the organism as of stimuli 
from without. Evidently, this view assumes the existence of 
objects out of relation to consciousness and also that one part of 
knowledge is valid, disclosing, as it  does, reasons for the dubiety 
of perception. 

Psycltologism.-Granted that the mind is merely a "natural 
object," it  is conditioned by time no less than by space. But 
reference t o  past time presupposes memory, and to future time 
anticipation. Psychologically, both are untrustworthy; theref ore 
man is confined t o  the specious present. I n  any case, whatever 
may be said for knowledge derived from the past, the future 
baifles penetration; even "laws of nature" may alter or lapse, 
and i t  would seem t o  follow that all experiential conjunctions are 
casual. Scepticism of this kind involves the dogma that hypoth- 
eses as to  uniformity are inadmissible, and that objective "fact," 
other minds included, is a t  best a perilous inference. I t  may be 
added that Behaviourism is dogmatic rather than sceptical, being 
a subtle recrudescence of materialism. 

Historicism.-This is sometimes treated as if i t  were identical 
..,:&I. WLLIL natur;2!ism; that is, e:ii a n  evoking series, discovery of 
origins suffices for "explanation," not merely of "species," but 
also of "values" in the spiritual and social life. The underlying 
assumptions are too plain to  require comment. Thus, in its scep- 
tical drift, Historicism rather implies that, on review of the past 
all opinions and, equally, their practical consequences, in institu- 
tions, etc., can be shown to have been bemused by hopeless 
diversity of judgment. I n  particular, thinkers who profess to de- 
cide fundamentals, exhibit irremediable contradiction. I t  is ab- 
surd, then, to claim that ultimates are capable of settlement. This 
view involves a negative dogma, by denying the possibility of 
progressive insight-hypothesis can never rise to theory. The 
process of phenomena, each member its own witness, hides aught 
that may lie behind. 

Pragmtisnz.-In so far  as it  embodies an emphatic protest 
against certain types of philosophy, pragmatism cannot be identi- 
fied with scepticism off-hand. But, being a species of geneticism, 
it favours sceptical tendencies. "Logical forms and structures are 
distinctions within the process of reflective and experimental en- 
quiry." If so, all "laws" must be judged evanescent. On this 
score, pragmatic geneticism and futurism are anti-intellectual. 
Notwithstanding, they embrace belief in the creative function of 
an evolutionary process (Bergson), and justify the voluntaristic 
creed of modernism (Blondel). Even so, the reason for the 
validity of the hypothesis is made secondary to  other considera- 
tions. Consequences are good, because subserving happiness, etc., 
and not true, because in agreement with a ratio essendi. Hence 
the sceptical thrust. Truth is relative to individual activity which 
happens to be in continuous process of transmutation. Thus, 
truth can never be more than the best relevant or temporary ad- 
justment; hence, all questions about the truth must be reckoned 
artificial. Coming in a t  the death, intellect can but offer bad 
reasons for manifest effects. Meantime, it  were prudent, perhaps, 
t o  regard pragmatism rather as  a search for a technique by a 
generation eager to formulate new values than as bare scepticism. 
Taken thus, it  employs dogmas of its own-reality on the make 
in linear progress, for example. Nevertheless it is the symptomatic 
philosophy of a period of disintegration, often doubtful whether 
the "world-spirit" be for it  or against it, and seeking a criterion 
i n  "social utility." 

CONCLUSION 
Of a scepticism which professes to doubt the validity of every 

reasoning process and every operation of all our faculties it  is, 
of course, as impossible as i t  would be absurd to offer any refuta- 
tion. This absolute scepticism, indeed, can hardly be regarded as 
more than empty words; the position which they would indicate is 
not one which has ever existed. I n  any case, such scepticism is 
a t  all times sufficiently refuted by  the imperishable and justifiable 
trust of reason in itself. The real function of scepticism in the 
history of philosophy is relative to the dogmatism which it criti- 
cizes. And, as  a matter of fact, i t  has been seen that many so- 
called sceptics were rather critics of the effete systems which 

they found cumbering the ground than actual doubters of the 
possibility'of knowledge in general. And even when a thinker puts 
forward his doubt as absolute it does not follow that his succes- 
sors are bound to regard it  in the same light. The progress of 
thought may show it to be relative, as when the nerve of Hume's 
scepticism is shown to be his thoroughgoing empiricism, or when 
the scepticism of the Critique of Pure Reason is traced to the un- 
warrantable assumption of things-in-themselves. When the as- 
sumptions on which it  rests are proved to be baseless, the par- 
ticular scepticism is also overcome. I n  like manner, the apparent 
antinomies on which such a scepticism builds will be  found to 
resolve themselves for a system based on a deeper insight into 
the nature of things. The serious thinker will always repeat the 
words of Kant that, in itself, scepticism is "not a permanent 
resting-place for human reason." I t s  justification is relative and 
its function transitional. 
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SCEVE, MAURICE ( r  5001-1 564), French poet, was born 
a t  Lyons, where his father practised law. Besides following his 
father's profession he was a painter, architect, musician, and poet. 
H e  was the centre of the Lyonnese group who elaborated the 
theory of spiritual love, derived partly from Plato and partly 
from Petrarch, which was enunciated in Antoine HCroet's Par- 
faicte Amye. 

Scbve's chief works are De'lie, objet de plus haulte vertu 
( I  544) ; two eclogues, Arion ( I  536) and L a  Saulsaye ( I  547), and 
Le iMicrocosme (I 562), an encyclopaedic poem beginning with the 
fall of man. Dklie (an anagram for l'idke) set the fashion of a 
series of poems addressed to a mistress real or imaginary, followed 
by Ronsard in Cassandre and by D u  Bellay in  Olive. For the 
Lyonnese school of which Scbve was the leader see LAB& LOUISE. 

See Pernetti, Recherches pour servir d l'histoire de Lyon  (1757) ; 
E. Bourciez, La Littgratztre polie et les moeurs de cour sous Henri II .  
(1886) ; F .  Brunetibre, "Un Pr6curseur de la PlCiade, Maurice Sckve," 
in his etudes  critiques, vol. vi. (1899). 

SCHACHT, HJALMAR ( I  877- ), German financier, 
was born a t  Tingleff, near Flensburg, on Jan. 22,  1877. After 
studying political economy, he became secretary of the Handels- 
vertragsverein (Trade Agreements League) 1901-03, and was 
then deputy director of the Dresden Bank until 1916. From 
1916 to 1923 he was a member of the board of the Nationalbank 
fiir Deutschland, afterwards the Darmstadter und Nationdlbank. 
H e  was appointed president of the German Reichsbank in Dec. 
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1923. In  1924 he collaborated in the conference of London and 
the deliberations of the Dawes Committee and in 1929 he was the 
chief German representative on the expert committee which sat 
in  Paris to  attempt the settlement of the reparations question; 
but, being opposed t o  the "Young Plan," resigned from the Reichs- 
bank in 1930. From March 1933 until Jan. 1939 he was again 
president, acting with the National Socialist Party. Dr. Schacht 
also established the Gold Bank of issue (Goldnotenbank). 
SCHADOW, a family of German artists. 
I. JOHANN GOTTFRIED SCHADOW (1764-1850), sculptor, was 

born in Berlin; the son of a poor tailor. H e  studied first under 
an inferior sculptor, Tassaert, and later in Rome. Xn 1788 he 
succeeded Tassaert as  court sculptor and secretary t o  the Acad- 
emy. His earlier work, including a portrait statue of Frederick 
playing the flute and the charming group of the crown-princess 
Louise and her sister, was notable for its directness and natural- 
ness in an age of artificiality. For a long time Schadow stood out 
against the classicist movement, becoming engaged in a con- 
troversy with Goethe on the subject; but the forces against him 
were too strong, and his Rostock monument to Blucher, super- 
vised by Goethe, represents the great field marshal in a lion's skin 
and toga after the affected manner of the day. H e  died in Berlin 
in 1850. 

Two fine examples of his classical sculpture are the Quadriga on 
the Brandenburger Tor and the allegorical frieze on the f a ~ a d e  of the 
Royal Mint in Berlin, Thirty church monuments and memorial 
works are enumerated. Besides the Bliicher monument he executed 
one of Frederick the Great a t  Stettin and that of Luther at  Witten- 
berg. His busts number over a hundred, and include 17 colossal 
heads in the Valhalla at Ratisbon. He also wrote treatises on the 
proportions of the human figure, on national physiognomy, etc. 

11. His eldest son RUDOLPH SCHADOW (1786-1822), sculptor, 
was born in Rome and a t  first studied with his father in Berlin. 
In 1810 he went to  Rome and was befriended by Canova and 
Thorwaldsen. H e  showed great versatility, producing now a 
figure of Paris, now a girl spinning, and, after becoming a convert 
t o  Roman Catholicism, statues of John the Baptist and of the 
Virgin and Child. I n  England he executed bas-reliefs for the 
duke of Devonshire and the marquis of Lansdowne. For  the king 
of Prussia he modelled a colossal group of "Achilles with the body 
of Penthesilea." H e  died in Rome in 1822. 

111. FRIEDRICH WILHELM SCHADOW (I 789-1862, painter, was 
the second son of Johann Gottfried. H e  was born in Berlin on 
Dec. 6, 1789. I n  1810 he went with his elder brother Rudolph to 
Rome, where he became a leading German pre-Raphaelite. With 
his friend Overbeck and others he also joined the Roman Cath- 
olic church. Together with Cornelius, Overbeck and Veit, 
Schadow received a commission from the Prussian consul, General 
Bartholdi, to decorate a room i n  his house on the Pincian Hill 
with frescoes of "Joseph and his Brethren," the two scenes exe- 
cuted by Schadow being the "Bloody Coat" and "Joseph in 
Prison." I n  1819 Schadow became a prpfessor In the Berlin 
Academy, and in 1826 Was appointed director a t  Dusseldorf, 
where he entirely re-organized the Academy and made i t  a centre 
of Christian art to which students flocked from all sides. I n  1859, 
af ter  a reaction against Schadow's sacerdotal style had set in, the 
Naturalist party succeeded in deposing him. H e  died a t  Diissel- 
dorf on March 19, 1862. His most important work is the "Wise 
and Foolish Virgins" (1842) a t  the Staedel Institute, Frankfurt. 
SCHAFF, PHILIP (x8r9-1893), .American theologian and 

church historian, was born a t  Chur, Switzerland, on Jan. I ,  1819. 
H e  was educated a t  the gymnasium of Stuttgart, and a t  the uni- 
versities of Tubingen, Halle and Berlin, where he became Privat- 
dozent in  1842. I n  1843 he  became professor of church his- 
tory and biblical literature in the German Reformed Theological 
seminary of Mercersburg, Pennsylvania. On his journey he stayed 
six months in England and met Pusey and other Tractarians. His 
inaugural address on The Principle of Protestantism, delivered in 
German a t  Reading (Pa.), in 1844, and published in German and 
in an English version by J. W. Nevin (1845), by its Neander-like 
view that Romanism and Protestantism were only stages in the 
divinely appointed development of the Christian Church, caused 
him to be tried for heresy. Schaff's broad views strongly in- 

fluenced the German Reformed Church. His History of the 
Apostolic Chz~rcIz (in German, 18j1; in English, 5853) and his 
History of the Christian Chz~rch (1858-92) were standard works. 
In  1870 he became a professor at  the Union Theological seminary, 
holding successively several different chairs till his resignation in 
the spring of 1893. H e  died in New York city on Oct. 20, 1893. 
The English Bible Revision committee in 1870 requested him to 
form a co-operating American committee, of which he became 
president in 1871. H e  also was a founder of the American Society 
of Church History (1888) and president until his death. H e  strove 
earnestly to promote Christian unity and union; his last labours 
being in behalf of the Parliament of Religions held a t  the Chicago 
World's Fair. H e  remains one of the foremost of American theo- 
logical scholars, both through the quality and the remarkable 
quantity of his work. H e  edited the American translation and 
revision of Lange's Bibelwerk (1864-go), the great Schaff-Herzog 
Encyclopaedia of Religious Knowledge (1884) ; the first 7 volumes 
of the Nicene and Post-Nicene Church Fathers in English (1886- 
94); the International Illustrated Commentary on the New Testa- 
ment (1879-82) and the International Revision Commentary 
(~881-84), as far a s  the Epistle to the Romans. His Bibliotheca 
syrnbolica ecclesiae unitoersalis: the Creeds of Christendom (1877) 
was a pioneer work in English in the field of syrnbolics. H e  was 
the author also of literary essays, biographies and other works. 

See his Life (1897) by his son, David Schley Schaff. 
SCH~FHAUSEN, the most northerly swiss canton, lying 

almost wholly north of the Rhine, which, in  part, separates it  
from the cantons of Zurich and Thurgau. On the other sides it 
is surrounded by Baden, portions of which separate the canton 
into three detached portions; the largest is the region near the 
chief town, Schaffhausen. Southwards, the small lowland isolated 
district of Rudlingen and Buchberg was purchased in 1520, and 
Ziirich, in 1798, ceded a slightly more extensive eastward tract 
around the old town of Stein. The territory contains two tiny 
Baden "enclaves," of which the village of Busingen and the small 
tract of land surrounding it  is the larger and more important. The 
total area of the canton is 115 sq.mi., of which the high propor- 
tion of about 95% is classed as  "productive" (forests covering 
about 45 sq.mi., and  vineyards about I sq.mi.). The dominant 
land feature is the plateau of Randen-Hohe Randen summit, 
2,998 ft., is on the northern boundary-sloping gently southwards 
to  the Rhine and intersected by short glens such as  Klettgau (west 
of Schaffhausen) which carry intermittent water torrents. The 
Rhine 14 mi. below the capital is a stream 370 ft. wide, inter- 
rupted by the famous falls (Laufen), which, though of small 
height (60 ft.), are  of considerable grandeur; they are exploited 
for hydroelectric power. The capital is an important railway junc- 
tion. I t  is on the main line from Constance t o  Basle which 
traverses the canton, and also has normal railway linkages with 
Friedrichshafen (Lake of Constance), and Zurich (2 lines). 
Schleitheim (northwest) is connected to i t  by a light railway. 
In I930 the population was 51,187, of whom 49,309 were German- 
speaking, 1,267 were Italian-speaking and 398 were French- 
speaking, while 39,675 were Protestants, 10,889 Catholics and 58 
Jews. The population (53,732 in 1g41) is devoted chiefly to  agri- 
culture and to vine growing; the forests are  also a considerable 
source of revenue. The manufacture of watches and jewellery is 
also of considerable importance. Schaffhausen (pop. 22,400) is 
the only large town. Neuhausen (6,450) near the Rhine falls has 
an important aluminium works. There are six administrative dis- 
tricts containing 36 communes. The Cantonal constitution dates 
from 1876. The legislature (Grossrat) is composed of 76 mem- 
bers elected (by the system of absolute majority) for  four years 
in the proportion of one t o  every 700 residents. The executive 
(Regierungsrat) of five members is also elected for four years by 
a popular vote, as are the two members of the Federal Standerat 
and the two members of the Federal Natimzalrat. Since 1876, 
any x,ooo electors have the right of "initiative," both for legisla- 
tive projects and for the revision of the Cantonal constitution. 
Since 1895 the "obligatory referendum" for all legislative proj- 
ects and financial resolutions has prevailed. Taxation is light, for 
the public cantonal property, e.g,, forests, i s  the most con- 
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siderable in Switzerland and the area is particularly prosperous. 

The canton, admitted into the Confederation in I 501, arose from 
acquisitions made a t  various dates by the town; the chief of these 
were the outlying estates of the ecclesiastical foundations sup- 
pressed a t  the time of the Reformation. Of historical interest 
in this connection is the little town of Stein-am-Rhein (pop. 
2,113) with its Benedictine monastery (1005-1526)-now re- 
stored t o  form a museum of antiquities-and Hohenklingen-the 
castle of the feudal lords of Stein-towering above it. 

SCHAFFHAUSEN (Fr. Schaffhouse), the capital of the 
Swiss canton of that name, situated on rising ground above the 
right bank of the Rhine, and 31 mi. by rail W. of Constance. In  
1941 it  had an estimated population of 22.400, mostly German- 
speaking and Protestant, with a minority of Roman Catholics. 
The population in 1930 was 21,118. The spot is first mentioned 
in 1045, "Villa Scafhusun," while in 1050 we hear of the "ford" 
there across the Rhine. 

About 1050 the counts founded here the Benedictine monastery 
of All Saints, which henceforth became the centre of the town. 
Perhaps as early as  I 190, certainly in I 208, it  was an imperial 
free city, while the first sea! dates from 1253. The powers of the 
abbot were gradually limited and in 1277 the emperor Rudolf 
gave the town a charter of liberties. The Habsburgs held the town 
from 1330 t o  1415, its freedom being finally purchased in 1418, 
while from 1411 the trade gilds ruled the town. In  1454 it made 
an alliance with six of the Swiss confederates, by whom i t  was re- 
ceived as a n  "ally," being finally admitted a full member in 1501. 
The Reformation was adopted in I 524, finally in I 529. The town 
suffered much in the Thirty Years' War from the passage of 
Swedish and Bavarian troops. 

Schaffhausen is a city of contrasts, mediaeval architecture of the 
true Swabian type and modern manufactures mingling curiously 
together. The chief ancient building in the town is the Miinster 
(now Protestant) of All Saints, formerly a Benedictine mon- 
astery. I t  was consecrated in 1052, and is a specimen of the 
sternest and plainest Romanesque. Close to  it  is deposited the 
famous 15th-century bell that suggested Schiller's Song o f  the Bell 
and the opening of Longfellow's Golden Legend. The castle of 
Unnoth, above the town, dates in its present form from the 
second half of the 16th century. 

There are a number of factories in the town, while at  Neu- 
hausen, its suburb, are aluminium, as well as railway rolling stock 
works. Industrial development has been furthered by the works 
For the utilization of the forces in the Rhine, now the property of 
the town; since 1900 they have been worked by electricity. 

BIBLIOGRAPEY.-E. Im-Thurn, Der Kanton Sclzaflhausen (S t .  Gal' 
and Bern, 1840) ; F. L. Baumann, Das Kloster Allerheiligen in Sclzaf- 
hausen (vol. iii. of the "Quellen z. Schweizer Geschichte") (Basle 
1881) ; Beitriige z. vaterlandisch. Geschichte ( 5  parts, 1863-84). I r  
1901 there appeared at  Schaffhausen two elaborate historical "Fcst. 
schriften," one for the canton and one for the town. 

SCHAFFNER, JAKQB (1875- ), Swiss novelist anc 
story-writer, was born at  Base1 on Nov. 14, 1875, was educatec 
in a charity school, and worked as a shoemaker until his 30tl 
year. H e  won the Schiller prize for his novel Johannes (1922) 
Schaffner is a master of the short story, as may be seen in Dic 
Goldene Fratze ( I  91 2), Verkiilzgnisse ( I  927), and Poltnwinc 
(1928). H e  has also published an unconventional and live13 
History of Switzerland (191 5), a volume advocating variou: 
political and social reforms, and a collection of poems (De? 
Kreislazbf; 1927). Schaffner's style is marked by freshness 
geniality, imagination and humour, often recalling Gottfriec 
Keller (9.a.). H e  is, perhaps, a t  his best in dealing with tht 
world of toil and machinery familiar to  him from his own earl) 
experience. 

SCHAPPE. A term denoting a particular type of yarn spur 
from "schappe" waste silk from which the natural gum, termec 
sericin has rkot been entirely rcmoved or discharged either bj 
"boiling-off" b y  the English system of "degumming" raw silk, 01 

by the alternative Continental system of fermentation, known a! 
"schapping." The  waste silk so treated is soft and lustrous 
with the fine silk filaments free from each other, yet retaining 
some of their natural gum. Schappe silk varies from a white to  : 

?right yellow tone according to the amount of gum still present. 
Schappe. also denotes a particular type of silk fabric sold under 

.hat trade-name and produced from two-ply "schappe" spun silk 
yarn which, before bleaching, has a somewhat yellow tone owing 
.o the presence of the natural gum. A schappe silk fabric is a 
Fairly strong and firm texture of medium weight, woven on the 
principle of the plain calico weave, but having a slightly fine 
ribbed effect somewhat similar to that of a fine "poplin" (q.v.) 
texture but with the ribs or cords much less pronounced. This 
Fine ribbed effect is  developed by employing warp yarn of finer 
jenier or counts than that of the weft, and also by inserting a 
~ r e a t e r  number of warp threads than picks of weft, per inch, in  
the fabric. Thus, one example of "schappe" silk fabric contains 
104 warp threads of 52'42, and 72 picks of 40's/2 weft, per inch. 

These denominations of y a m  counts are equivalent to  52's and 
40's counts of single cotton yarn respectively. They are produced 
by folding and doubling together two silk threads each of 50 
denier silk (approximately) to  produce the 52's/z silk.thread. 
and two threads each of 6s  denier silk (approximately) to  produce 
the 401s/2 silk thread. - (H: N.) 

SCHARLIEB. DAME MARY DACOMB (1845-IQ~O), 
British surgeon, Gorn in London on June 18, 1845, daGgh<er of 
William Candler Bird. She was educated privately, and married 
a barrister practising in India. She entered the medical college 
a t  Madras, receiving its diploma in 1878, and afterwards studied 
at  the London School of Medicine for Women. I n  1883 she re- 
turned to Madras where she became lecturer in midwifery and 
gynaecology a t  the Medical College, and examiner a t  the uni- 
versity. I n  1888 she took her London M.D. and from 1887 to 
1902 was surgeon a t  the New Hospital for Woman, being senior 
surgeon from 1S89. I n  1887 she was appointed lecturer on foren- 
sic medicine to  the Royal Free Hospital, in 1889 lecturer on mid- 
wifery, and in 1902 chief gynaecologist. She retired from these 
posts in  1909, in 1917 was made C.B E., and in 1926 D.B.E. She 
was a member of the royal commission on Venereal Diseases 
(1913-16). 

She wrote a number of works on medical subjects; her Reminiscences 
appeared in 1924. 

SCHARNHORST, GERHARD JOHANN DAVID 
VQN (1755-1813), Prussian general,-was born a t  Bordenau near 
Hanover, on Nov. 12, 1755. In  1778 he received a commission 
in the Hanoverian service. H e  designed, and in part published, 
a Handbuch fiir Offiziere in den amendbaren Theilen der Kriegs- 
m'ssenscltaften. H e  also published in I jgz his Militarische 
Taschenbuch fur den Gebrauch i m  Felde. His first campaign was 
that of 1793 in the Netherlands, in which he served under the 
duke of York with distinction. I n  1794 he took part in the de- 
fence of Menin and commemorated the escape of the garrison in 
his Vertheidigung der Stadt Menin (Hanover, I 803), which, next 
to his paper Die Ursa~hen  des GZiicks der Franzosen i n  Revolu- 
tionskrieg, is his best-known work. Shortly after this he was pro- 
moted major and employed on the staff of the Hanoverian con- 
tingent. 

I n  ISOI he entered the service of the king of Prussia, who gave 
him a patent of nobility, and the rank of lieutenant-colonel, 
Scharnhorst was employed a t  the War Academy of Berlin, where 
he had Clausewitz ( q . ~ . )  as  one of his pupils, and he was the 
founder of the Berlin Military Society. I n  the mobilizations and 
precautionary measures of 1804 and 1805, and in the war of 
1806, Scharnhorst was chief of the general staff (lieutenant- 
quartermaster) of the duke of Brunswick, and received a slight 
wound at  Auerstedt. H e  attached himself to  Bliicher in the last 
stages of the disastrous campaign, was taken prisoner with him 
a t  the capitulation of Ratkau, and, being shortly exchanged, bore 
a prominent part in the leading of L'Estocq's Prussian corps which 
served with the Russians. For his services a t  Eylau, he received 
the order pozc le mirite. 

Educated in the traditions of the Seven Years' War, Scharn- 
horst had by degrees divested his mind of antiquated forms of 
war, and come to realise that a "national" army and a policy of 
fighting decisive battles alone responded t o  the political and 
strategical situation created by the French Revolution. The 



steps b y  which he converted the professional long-service army 
of Prussia, wrecked at  Jena, into the national army as we know it 
to-day, based on universal service. were slow and laboured. H e  
was promoted major-general a few days after the peace of Tilsit, 
and placed as the head of a reform commission, to which were 
appointed Gneisenau, Grolman, Boyen and others. Stein him- 
self became a member of the commission and secured for Scharn- 
horst free access to  the king by causing him to be appointed aide- 
de-camp-general. But Napoleon's suspicions mere quickly aroused, 
and the king had repeatedly to suspend or to cancel the reforms 
recommended. By direct application to Napoleon, Scharnhorst 
evaded the decree of Sept. 26, 1810, commanding all foreigners 
to leave the Prussian service forthwith, but when in 1811-1812 
Prussia was forced into an alliance with France against Russia 
and despatched an auxiliary army to serve under Napoleon's or- 
ders, Scharnhorst left Berlin on unlimited leave of absence. In re- 
tirement he wrote his Uber die Wirkung des Feuergewehrs (1813). 
But the retreat from Moscow a t  last sounded the call to  arms for 
the new national army of Prussia. Scharnhorst was recalled to 
headquarters, and was made chief of staff to Blucher. The first 
battle, Lutzen or Gross-Gorschen, was a defeat, but a very differ- 
ent defeat from those which Napoleon had hitherto been accus- 
tomed t o  inflict. Scharnhorst was wounded, and died from the 
effects of his wound on June 8, a t  Prague, where he had been sent 
to negotiate with Schwarzenberg and Radetzky for the armed 
intervention of Austria. 

See C. von Clausewitz, Uber das Leben und  den  Charakter des 
General v. Scltarnhorst; a life b y  M. Lehmann (Le~pzig, 1886-88, an 
important work in two volumes) ; also Max Jahns, Gesch. der Krzegs- 
wzssenschajten, iii. 2,154; Weise, Scharnhorst und dze Durchfuhrung 
der allgemei~zen Wehrpflicht (1892) ; A. von Holleben, Der Frz~h- 
jahrsfeldzua. 1813 (1905). 

SCHAUMBURG-LIPPE, a former free state of Germany, 
after 1933 a constituent Land of the reich. I t  consists of the west- 
ern half of the old countship of Schaumburg, and is surrounded by 
Westphalia, Hanover and Hesse-Nassau. Area, 131 sq.mi.; pop. 
(1939) 54,168. I ts  northern extremity is occupied by a lake 
named the Steinhuder Meer. The southern part is hilly (Weserge- 
birge), but the remainder consists of a fertile plain. Besides hus- 
bandry, the inhabitants practise yarn-spinning and linen-weaving, 
and the coal mines of the Buckeberg, on the southeastern border, 
are verv ~roductive. The areat bulk of the ~ o ~ u l a t i o n  is Lutheran. 
The capital is ~ i i c k e b u r l  and ~ t a d t h a ~ e n '  is' the only other im- 
portant town. The constitution of 1922 was superseded after 
1933 by a national socialist administrator. 

SCNEELE, KARL WILHELM ( I  742-1 j86), Swedish 
chemist, was born a t  Stralsund, the capital of Pomerania, which 
then belonged to Sweden, on Dec. 19, 1742. H e  studied the ele- 
ments of chemistry during his apprenticeship to an apothecary in 
Gothenburg, with whom he stayed for eight years. In  1770 he set- 
tled a t  Uppsala, where he made the personal acquaintance of Berg- 
man (9.v.). A friendship soon sprang up between the two men, 
and it has been said that Scheele was Bergman's greatest discov- 
ery. I n  1775, the year in which he was elected into the Stockholm 
academy of sciences, he left Stockholm for Koping, a small place 
on Lake Malar, where he became proprietor of a pharmacy. He 
found time for an extraordinary amount of original research, and 
every year he published two or three papers, most of which con- 
tained some discovery or observation of importance. His unre- 
mitting work, it  is said, especially a t  night, induced a rheumatic 
attack which brought about his death on May 19, I 786. 

Scheele's record as a discoverer of new substances is probably 
. unequalled, in spite of his poverty and lack of ordinary laboratory 

conveniences. His first paper mas published in 1770 in conjunc- 
tion with his friend Retzius; it  dealt with the isolation of tartaric 
acid from cream of tartar. (See ANTIXONY.) The analysis of 
manganese dioxide in 1774 led him to the discovery of chlorine 
and baryta, to  the description of various salts of manganese itself, 
including the manganates and permanganates, and to the explana- 
tion of its action in colouring and decolourizing glass. In  I775 
he investigated arsenic acid and its reactions, discovrring m i n e  
and "Scheele's green" (copper arsenite). (See ARSENIC.) Papers, 
published in 1776 were concerned with quartz, alum and clay and 

I with the analysis of calculz~s z~esicae from which for the first time 
1 he obtained uric acid. I n  1777 Scheele prepared sulphuretted hy- 
drogen, and noted the chemical action of light on silver compounds 
and other substances. (See SULPHUR.) I n  1778 he proposed a new 
method of making calomel and powder of algaroth, and he got 
molybdic acid from mineral molybdae?za nitens which he carefully 
distinguished from ordinary molybdena (plumbago or black lead 
of commerce). In  the following year he showed that plumbago 
consists essentially of carbon, and he published a record of esti- 
mations of the proportions of oxygen in the atmosphere, which 
he had carried on daily during the whole of 1778-three years 
before Cavendish. In  1780 he proved that the acidity of sour 
milk is due to what was afterwards called lactic acid; and by 
boiling milk sugar with nitric acid he obtained mucic acid. 

His next discovery, in 1781, was in connection with the mineral 
scheelite (calcium tungstate), from which he obtained tungstic 
acid. In 1782 he published some experiments on the formation of 
ether, and in 1783 examined the properties of glycerine, which 
he had discovered seven years before. About the same time in 
the course of some work on Prussian blue he described the com- 
position, properties and compounds of prussic acid, and even 
ascertained its smell and taste, quite unaware of its poisonous 
character. In  the last years of his life he returned to the vegetable 
acids, and investigated citric, malic, oxalic and gallic acids (9q.v . ) .  
His only book, on Air and Fire, was published in 1777, but was 
written some years before. The manuscript was in the hands of 
the printers in 1775, and most of the experimental work for it  
was done before 1773. One of the chief observations recorded in 
it is that the atmosphere is composed of two gases-one which 
supports combustion and the other which prevents it. The former, 
"fire-air," or oxygen, he prepared from "acid of nitre," from I saltpetre, from black oxide of manganese, from oxide of mer- 
cury and other substances, and there is little doubt but that he 
obtained the gas two years before Priestley. Owing to the delay 
in the publication of his results he is rarely given credit for this 
discovery. Scheele remained in favour of the phlogiston theory 
(see CHEMISTRY: History of) until his death; he apparently 
thought that hydrogen, which he had obtained by the action of 
certain acids on iron or zinc was pure phlogisto~z. 

A list of Scheele's papers is given in Poggendorff's Biograplzisch-lit- 
erarisches H a n d ~ ~ o r t e r b u c h  (Leipzig, 1863). They were collected and 
published in French as Me'moires de chymie (Paris, 1785-88) ; in Eng- 
lish as Chemical Essays, by Thomas Beddars (1786) ; in Latin as 
Opuscula, translated by Schafer, edited by Hebenstreit (Leipzig, 1788- 
89) ; and in German as Samtliche Werke  (ed. by Hermbstadt, 1793). 
The work on Air and Fire appeared in German at Leipzig and Uppsala 
in 1777, and again in 1782; in English (ed. by J. R. Forster 1780) ; 
and in French (ed. by Dietrich, 1781). See W. A. Tilden, Famozts 
Chemists (1921). 

SCHEELITE, a mineral consisting of calcium tungstate, 
CaJVOa. I t  was early known as "tungsten" (meaning in Swedish, 
"heavy stone"), and is the mineral in which K. W. Scheele dis- 
covered tungstic acid, hence the name scheelite. Well-developed 
crystals are not frequent; they usually have the form of acute 
tetragonal bipyramids, but compact and granular masses are 
much more abundant. The colour is usually yellowish white or 
brownish, the crystals sometimes transparent to  translucent; the 
lustre vitreous to  adamantine. The hardness is 4.5, the specific 
gravity 6.0. Molybdenum is usually present, replacing an equiva- 
lent amount of tungsten; and in a green variety known as "cupro- 

' scheelite" part of the calcium is replaced by copper. 
Scheelite usually occurs with topaz, fluor, apatite, wolframite, 

etc., in tin-bearing veins, and wolfram is often more or less altered 
to scheelite. Good crystals come from Traversella in Piedmont; 
massive forms from Carrock Fell, Cumberland; the Riesengebirge 
in Germany and Czechoslovakia; and Correze, France. But the 
largest known deposits, of great commercial value as an ore of 
tungsten, are found in California, near Atolia and Randsburg, 
San Bernardino and Kern counties; and near Bishop, Inyo 
county: there tungsten-bearing granite magma has invaded highly 
calcareous rocks. so that scheelite is formed instead of wolfram 

SCHEER, REINHARD ( I 863-1 gzS), German admiral, was 
born at  Oberkirchen, Hesse-Nas?au, on Sept. 30, 1363. After 



SCHEFFEL- 
serving in Cameroon and East Africa, in 1903 he was given com- 
mand of the 1st torpedo division. I n  1910 he became chief-of- 
staff of the High Sea Fleet under Von Holtzendorff, and in 1913 
became commander of a battle squadron. At the outbreak of the 
World War he was stationed a t  Kiel with his squadron. Scheer 
introduced many important improvements in submarine tactics. 
I n  Jan. 1916 he was placed in command of the German High Sea 
Fleet, which he led a t  the battle of Jutland. On July 2, 1918, he 
succeeded Von Holtzendorff as chief of the Admiralty Staff. On 
Nov. 14, 1918, he was placed on the retired list, and took up resi- 
dence in Weimar, where he died on Nov. 25, 1928. Scheer's ac- 
count of the battle of Jutland appears in his book Dez~tschlands 
Hochseeflotte i m  Weltkriege (1920). 

SCHEFFEL, JOSEPH VIKTOR VON (1826-1886), 
German poet and novelist, was born at  Karlsruhe on Eeb. 16; 
1826. H e  studied a t  Munich, Heidelberg and Berlin, entered the 
State judicial service, and for four years (1848-52) held an official 
position a t  Sackingen. Here he wrote his poem Der Trompeter 
von Sackingen (1853), a romantic and humorous tale which im- 
mediately gained extraordinary popularity. I t  has reached more 
than 250 editions. I n  1854 he wi t ted  the Governrr.ent sewice and 
settled a t  Heidelberg, with the intention of joining the teaching 
staff of the university. His studies were interrupted by eye-disease, 
and he went to live on the Lake of Constance. There he elaborated 
the plan of his famous historical romance Ekkehard (1857)~ the 
scene of which is laid in the monastery of St. Gall in the 10th cen- 
tury; (Eng. trans. by S. Delffs, Leipzig 1872). The first ideas for 
this work he got from the Monuments Germaniae. I n  1901 Ekke- 
hard had reached the 179th edition. Scheffel next returned to 
Heidelberg, and published Gaudeamus, Lieder aus dem Engeren 
zind Weiteren (1868)~ a collection of joyous and humorous songs, 
the matter for which is taken partly from German legends, partly 
from historical subjects. Scheffel was custodian (1857-59) of the 
library of Prince Egon von Furstenberg at  Donaueschingen; he 
eventually settled a t  Karlsruhe, in which city he died on April 
9, 1886. 

Scheffel's Gesammelte Werke have been published in 6 vols. (1907). 
See A. Ruhemann, Joseph Victor von Scheffel (1887) ; G. Zernin, Erin- 
nerzuzgen an Joseph Victor von Scheffel (1887) ; J .  Prolss, Scheflels 
Leben und Dichten (1887) ; L. von Kobell, Scheffel und seine Frau 
(1901) ; E. Boerschel, J. V .  von Scheffel und Emma Heim (1906). 

SCHEFFER, ARY (179.5-1858), French painter of Dutch 
extraction, was born a t  Dort on Feb. 10, 1795, the son of a 
painter of German origin. After his father's death his mother, 
also an artist, took him t o  Paris and placed him in the studio of 
GuCrin. Scheffer had little sympathy with the direction given 
to the Romantic movement by its most conspicuous representa- 
tives, Delacroix or GCricault, and made various tentative efforts- 
"Gaston de Foix" (1824), "Suliot Women" (1827)-before he 
found his own path, which is essentially classicist. With charm 
and facility of composition, his colour was earthy, and his senti- 
ment somewhat vapid. H e  turned to Byron and Goethe, selecting 
from Faust a long series of subjects which had an extraordinary 
vogue. Among his most notable works are the "St. Augustin and 
St. Monica" in the Louvre and the "Francesca da Rimini" in 
the Wallace collection. H e  died a t  Argenteuil on June I j, 1858. 

See Vitet's notice (1861) prefixed to Bingham's publication of works 
of A. Scheffer; A. Etex, Ary Scheffer (1859) ; Mrs. Grote, Life of A. 
Scheffer (1860). 

SCHEIDEMANN, PHILIPP ( I  86 j-I 939), German poli- 
tician, was born a t  Kassel July 26, 1865. I n  1903 he entered the 
Reichstag as deputy for Kassel, and in the course of the World 
War became leader of the Majority Socialists. H e  voted for the 
government's war credits and supported its policy up to 1917, 
when he was associated with Erzberger in the "Peace Resolution" 
of July 19, 1917, which demanded "peace without annexation or 
indemnities." H e  was already exercising influence in German in- 
ternal politics and was frequently consulted by Bethmann Hollweg. 
In  June 1918 he became vice-president of the Reichstag, and on 
Oct. 3 Secretary of State without portfolio in Prince Max of 
Baden's Cabinet. On Nov. 9 Scheidemann proclaimed the German 
Republic from the buildings of the Reichstag. On Nov. 10 he 
was one of the three Majority Socialists who formed the first 
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Provisional Government of the Republic. Although violently at- 
tacked by the Spartacists and Minority Socialists as a "counter 
revolutionary," he undoubtedly helped to save his country from 
bloodshed and anarchy, and on Feb. 8, 1919, was elected president 
of the first republican ministry of the Reich by the Constituent 
Assembly a t  Weimar. On June 20, 1919, he vehemently opposed 
signing the Treaty of Versailles and resigned when a majority of 
the Government decided to sign. After again leading the Majority 
Socialists in the National Assembly and later in the republican 
Reichstng, he emigrated in 1933. His reminiscences in Der 
Zusammenbrnclz (1921) are supplemented by The Making of New 
Germany (1929). 

SCHELDT (Fr. Escaut, Flem. Schelde), a river rising near 
Catelet in Franc;, entering Belgium near Bleharies in Hainaut, 
and flowing past Tournai, Oudenarde, Ghent and Termonde till 
it reaches Antwerp. Some distance below Antwerp, in front of the 
island Beveland, where the river divides into two channels, respec- 
tively north and south of the island. both banks belong to Holland. 
Of the two channels named, the southern, D e  Hout, which reaches 
the sea at  Flushing, is used for ocean commerce. The Scheldt has 
a length ~f 250 m., of which, by a skilful arrangcmcnt iif locks, 
not less than 207 m. are navigable. I ts  breadth is 500 metres a t  
Antwerp and 1,200 metres where it  leaves Belgium. The principal 
tributaries are the Lys, the Dender and the Rupel. By the treaty 
of Munster in  1648 the Dutch obtained the right to  close the 
Scheldt to  navigation, and they clung tenaciously to  i t  for over 
two centuries. In  1839 on the final dissolution of the kingdom of 
the Netherlands, Holland gave definite form to this right by fixing 
the toll, and by obtaining the assent of the powers to the arrange- 
ment which fettered the trade of Antwerp. I n  1863 after long 
negotiations Belgium bought up  this right-each of the powers in- 
terested in the trade contributing its quota-and the navigation 
of the Scheldt was then declared free. For the subsequent history 
of the Scheldt question see HOLLAND: History and BELGIUM: 
History. 

SCHELLING, FRIEDRICH WILHELM JOSEPH 
VON (1775-1854), German philosopher, was born on Jan. 27, 
1775 a t  Leonberg, a small town of Wurtteinberg. H e  was educated 
at  the cloister school of Bebenhausen, near Tiibingen, where his 
father, an able Orientalist, was chaplain and professor, and en- 
tered the theological seminary a t  Tubingen a t  16. Among his 
(elder) contemporaries were Hegel and Holderlin. H e  shared in 
the revolutionary sentiments common among his fellow-students, 
and was suspected of being the author of a German version of the 
Marseillaise. I n  1792 he graduated. Meanwhile he was a close 
student of Kant, Fichte and Spinoza, more especially of Fichte. 
Schelling had no sooner grasped the leading ideas of Fichte's 
amended form of the critical philosophy than he put together 
his impressions of i t  in his Uber die Moglichkeit einer Form der 
PIzilosophie iiberhaz~pt (1794). The more elaborate work, Vonz 
Zch als Princip der Plzilosophie, oder irber das Unbedingte irn 
menschlichen Wissen (1795), while remaining within the limits 
of the Fichtean idealism, exhibits a tendency to give the Fichtean 
method a more objective application and to amalgamate with it  
Spinoza's more realistic view. 

After two years as tutor t o  two youths of noble family, Schelling 
was called as  extraordinary professor of philosophy to Jena, the 
centre of the poets and philosophers of the Romantic School, in  
midsummer 1798. H e  had already contributed articles and reviews 
to the Journal of Fichte and Niethammer; had written the Briefe 
iiber Dogmatismus and Kriticismz~s (1796), a critique of the ulti- 
mate issues of the Kantian system, and N e w  Deduction des ilra- 
turrechts (1797), which to some extent anticipated Fichte's treat- 
ment in the Grz~n&age des Naturrechts. His studies of physical 
science bore rapid fruit in the Ideen zu einer Philosophie der Natz~r 
(1797)~ and the treatise Von der Weltseele (1798). The  philo- 
sophical renown of Jena was a t  its height during the years (1798- 
1803) of Schelling's residence. His intellectual sympathies united 
him closely with some of the most active literary tendencies of 
the time. With Goethe he was on excellent terms, but he was re- 
pelled by Schiller's less expansive disposition. I n  Schelling, es- 
sentially a self-conscious genius, eager and rash, yet with unde- 
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niable power, the Romanticists hailed a personality of the true 
Romantic type. With August Wilhelm Schlegel and his wife 
Caroline, herself the embodiment of the Romantic spirit, Schel- 
ling's relations were intimate, and a marriage between Schelling 
and Caroline's young daughter, Auguste Bijhmer, was vaguely 
contemplated by both. Auguste's death in 1800 (due partly to 
Schelling's rash confidence in his medical knowledge) drew Schel- 
ling and Caroline together, and Schlegel having removed to Berlin, 
a divorce was, apparently with his consent, arranged. On June 2, 
1803, Schelling and Caroline were married, and with the marriage 
Schelling's life a t  Jena came to an end. 

From 1803 to 1806 Schelling was professor at  the new university 
of Wiirhurg. During this time he broke both with Fichte and 
Hegel. H e  embroiled himself with his ~ol lea~ues 'and also with the 
Government. I n  Munich, to  which he removed in 1806, he found a 
quiet residence. A position as State official, a t  first as associate of 
the academy of sciences and secretary of the academy of arts, 
afterwards as secretary of the philosophical section of the academy 
of sciences, gave him ease and leisure. Without resigning his offi- 
cial position he lectured for a short time a t  Stuttgart, and during 
seven years at  Erlangen (1820-27). I n  1809 Caroline died, and 
three years later Schelling married one of her closest friends, 
Pauline Gotter, in whom he found a faithful companion. 

During the long stay a t  Munich (1806-41) Schelling's literary 
activity seemed gradually to  come to a standstill. The "Aphorisms 
on Naturphilosophie" contained in the Jahrbiicher der Medicin 
als ~Vissensclaaft (1806-08) are for the most part extracts from 
the Wiirzburg lectures; and the Denkmal der Schrift von den 
gbttlichen Dingen des Herrn Jucobi was drawn forth by the special 
incident of Jacobi's work. The only writing of significance is the 
"Philosophische Untersuchungen uber das Wesen der rnenschlichen 
Freiheit," which appeared in the Philosophiscke Schriftea, vol. i. 
( ~ S o g ) ,  and which carries out, with increasing tendency to mysti- 
cism, the thoughts of the previous work, Philosophie und Religion. 
I n  1815 appeared the tract Uber die Gottlzeitert zu Samothrake, 
ostensibly a portion of a great work, Die Weltalter, frequently an- 
nounced as ready for publication, of which no great part was ever 
written. The dominance of Hegel in the German schools appears 
to have silenced Schelling. I t  was only in 1834, after the death of 
Hegel, that, in a preface to a translation by H .  Beckers of a work 
by Cousin, he expressed in writing the antagonism in which he 
stood to the Hegelian and to his own earlier conceptions of phi- 
losophy. The antagonism certainly was not new; it  was evidenced 
in the Erlangen lectures on the history of philosophy (Siimt. 
Werke,  x. 124-125) of 1822, and Schelling had already begun the 
treatment of mythology and religion which in his view constituted 
the true positive complement to the negative of logical or specu- 
lative philosophy. The writings of Strauss, Feuerbach and other 
members of the Hegelian Left had alarmed the religious element. 
Frederick William IV. invited him to Berlin in 1841, and made 
him Prussian privy councillor and member of the Berlin Academy, 
in the hope that he would lecture at  the university and counteract 
the Hegelians. But these were too strongly entrenched. I n  1845 
he ceased to lecture. No authentic information as to  the nature of 
the new positive philosophy was obtained till after his death (at 
Bad Ragaz, on Aug. 20, 18j4), when his sons began the issue of 
his collected writings with the four volumes of Berlin lectures: 
vol. i. Introduction to  the Pl~ilosophy of Mythology (18j6); ii. 
Philosophy o f  Mythology (1857); iii. and iv. Philo.sopIzy of 
Revelation (1858). 

Schelling indicated the lurning points of his philosophical career 
as follows:-(I) the transition from Fichte's method to the 
more objective conception of nature-the advance, in other words, 
to Naturphilosoplzie; ( 2 )  the definite formulation of that which 
implicitly, as Schelling claims, was involved in the idea of Natur- 
plzilosoplzie, viz., the thought of the identical, indifferent, absolute 
substratum of both nature and spirit, the advance of Zdentitiits- 
philosoplzie; (3) the opposition of negative and positive philo- 
sophy, an opposition which is the theme of the Berlin lectures, 
though its germs may be traced back to 1804. Only what falls 
under the first and second of the divisions so indicated can be 
said to have discharged a function in developing philosophy; only 

so much constitutes Schelling's philosophy proper. 
Nature and spirit, Natwphilosophie and Tra?zscemientulphilo- 

sophie, stand as two relatively complete, but complementary 
parts of the whole. Schelling, who sought the reconciliation of 
differences moved towards the conception of the uniting basis of 
which nature and spirit are manifestations, forms or consequences. 
For this common basis, however, he found a t  first only the nega- 
tive expression of indifference. The identity, the absolute, which 
underlay all difference, all the relative, is to  be characterized 
simply as neutrum, as absolute undifferentiated self-equivalence. 
Spinoza appeared to Schelling as the thinker whose form of pres- 
entation came nearest to  his new problem. The Darstellung 
meines Systems, and the more expanded and more careful treat- 
ment contained in the lectures on System der gesammten Philo- 
soplzie und der Naturplzilosophie insbesondere given in Wiirzburg, 
1804 (published in the Siimtliche Werke,  vol. vi. pp. 131-576), 
are thoroughly Spinozistic in form, and to a large extent in sub- 
stance. They are not without value, indeed, as extended com- 
mentary on Spinoza. But Schelling does not succeed in bringing 
his conceptions of nature and spirit into any vital connection with 
the primal identity, the absolute indifference of reason. No true 
solution could be achieved by resort to  the mere absence of dis- 
tinguishing, differencing feature. The absolute was left with no 
other function than that of removing all the differences on which 
thought turns. The criticisms of Fichte, and more particularly of 
Hegel (in the "Vorrede" to the Phanome?zologie des Geistes), 
point to the fatal defect in the conception of the absolute as mere 
featureless identity. 

I n  all his later writings Schelling strove t o  amend the concep- 
tion of absolute reason as the ultimate ground of reality. H e  
sought to give to this absolute a character, to make of it some- 
thing more than empty sameness, and to clear up the relation in 
which the actuality or apparent actuality of nature and spirit 
stood to the ultimate real. H e  had already (in the System der ges. 
Phil.) sought an amalgamation of the Spinozistic conception of 
substance with the Platonic view of an ideal realm. Things- 
nature and spirit-have an actual being. They exist not merely 
as logical consequence or development of the absolute, but have a 
stubbornness of being in them. The actuality of things is a de- 
fection from the absolute, and their existence compels a recon- 
sideration of our conception of God. There must be recognized 
in God as a completed actuality, a dim, obscure ground or basis, 
which can only be described as not yet being, but as containing in 
itself the impulse to externalization, to existence. I t  is through this 
ground of Being in God Himself that we must find explanation 
of that independence which things assert over against God. From 
this position Schelling was led on to the further statements that 
not in the rational conception of God is an explanation of existence 
to be found, but that God is to be conceived as act, as will, as 
something over and above the rational conception of the Divine. 
Hence the stress laid on will as the realizing factor, in opposition 
to thought, a view in which Schelling is a precursor of Schopen- 
hauer and Von Hartmann, and on the ground of which he has 
been recognized by the latter as the reconciler of idealism and 
realism. Finally, then, there emerges the opposition of negative, 
i.e., merely rational philosophy, and positive, of which the content 
is the real evolution of the divine as it  has taken place in  fact and 
in history, and as it is recorded in the varied mythologies and 
religions of mankind. Not much satisfaction can be felt with the 
exposition of either as it appears in the volumes of Berlin 
lectures. 

B ~ n ~ ~ o ~ ~ ~ ~ ~ ~ . - - S c h e l l i n g ' s  works were collected and published by 
his sons, in 14 vol$. (1856-61). The individual works appeared as 
follows:- Uber die :lloglichkeit einer Form der Philosophie ziberhaupt 
(Tubingen, 1794) ; Ideen zu einer Philosophie der Natur (Leipzig, 
1797, ed. 1803) ; Von der Weltseele (Hamburg, 1798), 3rd ed., 1809) ; 
Erster Entwurf eines Systems der Naturphilosophie (Jena, 1799) ; 
Einleitung eu seinem Entwurf der Naturphilosophie (ib., 1799) ; 
System des transcendentalen Idealismus (Tiibinpen, 1800) ; Bruno, oder 
uber das gottliclze und nati4rliche Prinzip der Dinge (1802, ed.?, 1843) ; 
Vorlesungen iiber die Methode des akademisch~n Studiums (Tubingen, 
1803, ed. Braun, 1907) ; Uber das Verhaltniss der bildenden Kimste 
:u der Nntzir (Munich, 1807) ; Uber die Gottheiten von Samathrake 
(Stuttgart, 181s). His Munich lectures were published by A. Drews 
(Leipzig, 1902). For the life good materials are to be found in 
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Aus Scheltilzg'Geben in  Briefen (3 vols., 1869-70)~:on~ining a sketch I 
by his son. lne  biography in Kuno Flscber's Gesfh. der n f z ~ r e n  
Philosophie, vol. vii. (3rd ed., 1902) is complete apd admirable. 
See further Schelling als PrrsiJnlichkeit. Briefe, Reden, AlcfsBtze, ed. 
Otto Braun (I@), who also wrote Schellings geistige Wandlungen 
in  den Jahren 1800-1810 (1906) ; Rosenkranz, Schelling (1843) ; L. 
Noack, Schelling und die Philosophie der Romantik ( 2  vols., 1859) ; 
G. A. C. Frantz, Schelling's Positive Philosophie ( 3  vols., 1879-80) ; 
Watson, Schelling,s Transcendental Idealism (188z) ; Groos, Die reine 
Vernunftwissenschaft. Systematische Darsfellung Schellings . . . 
Philosophie (1889) ; E. von Hartmann, Schelling's philos. System 
(18~7) ; Delbos, De posteriore Schellingii phil?so$hia quatenus 
Hegelianae doctrinae adversatur (1902) ; Koeber, Die GrundPrznzzPzefi 
der Schellingschen Naturphilosophie (1882) ; G. Mehlis, Schellings 
Geschic;itsphilosophie i n  den Jahren 179p1804 (1907) ; H.. Sueskind, 
Drr Einfluss SchelZings auf die Entwicklung vo?r Schlezermachers 
System (1909); A. Kohut, Konig Maximilian von  Bayern und der 
~ h i l ~ s o p h  F .  W .  J .  von  Schellkg (Leipzig, 1914) ; D. H. Kerler, Dze 
~iclzte-Schelling'sche Wissenschaftslehre (Ulm, 1917) ; H. Ehrenbe~,  
Drei Biicher v o m  de~ t schen  Idealismus, Fkhte, Schelling, Hegel (3  
pts., Munich, 1923-25) ; G. Stefansky, D m  hellenischdeutsche Weltbild. 
Einleitung &I die Lebensgeschichte Schellings (bibl., Bonn, 1925). 

(R. A.; X.) 

SCHENECTADY (skg-nektta-di), a city of iqew york, 
u.y.~,,  the ceunty seat of ~ ~ b ~ ~ ~ ~ ~ ~ ~ d ~  16 N.W. of 
~ l b ~ ~ ~ ,  on the ~ ~ h ~ ~ k  river. has an airport, and is served by 
the Delaware and Hudson, the New York Central, the West Shore 
and railways. pop. (19zo) 88,723 ( 2 3 ~  foreign-born 
white, over half from Italy, Poland and Germany); and 87,549 in 
1940. The city has a fine site of 10.43 sq.mi., 230 ft .  above 
sea-level, in a beautiful and fertile region. It is a place of much 
historic interest, and has many examples of quaint Dutch colonial 
and early American architecture. s t .  Georgejs ~ ~ i ~ ~ ~ ~ ~ l i ~ ~  
church was built in 1762. ~h~ fine N G ~ ~ ~ ~  western ~~~~~~~u 
bridge (opened 1926) connects the highways east and south of 
the river with those north and west, A wide crosstown boulevard 
has been constructed 19'4) Over the abandoned bed 
of the Erie canal, 

Union college was incorporated in 1795. The chapel was built 
in  1924 by public subscription as a memorial to the Union boys 
who died in World War I .  The assessed valuation of property 
for 1940 was $ r ~ ~ , o o o , o o o .  

Scheneetady's name is of Indian origin. In  1661 Arendt Van 
Corlaer (or Curler), a cousin of the patroon Killian Van Rensse- 
laer and manager of his manor, with 14 other residents of Rensse- 
laerwyck, bought a tract here from the Indians, established a set- 
tlement, and in 1670 extended their territory to embrace about 
I 28 square miles. The price was "600 hands of good Whyte 
Wampum, six Koates of Duffels, 30 Barres of Lead, and nine 
Bagges of Powder." Many of the early settlers were well-to-do 
and brought their slaves with them. For many years the settle- 
ment was reputed the richest in the colony. In  1690 (Feb. 9) a 
force of French and Indians surprised the village, burning it, kill- 
ing 60 of the inhabitants and carrying 30 into captivity. 

About 1700 there was a considerable influx of English settlers. 
Schenectady was chartered as a borough in 1765 and as a city in 
1798. From the close of the Revolution to the opening of the 
Erie canal (1825) it  was a lively river port, and boat-building 
was one of its chief industries. Railways to Albany and to Sara- 
toga (the first in the State) were opened in 1831 and 1832. The 
manufacture of locomotives began in 1848. In  1850 the popula- 
tion was 8,921; in  1880 it  was 13,655. Rapid development dates 
from the establishment in 1886 of the Edison Machine Works, 
which became a unit of the Edison General Electric Company in 
1889 and the largest plant of the General Electric Company on 
i ts  organization in 1892 The General Electric Company has here 
its general offices, research laboratories, broadcasting station 
(WGY) and largest manufacturing works. The list of distin- 
guished scientists who have been connected with the Schenectady 
plant includes W. R. Whitney, Irving Langmuir (q.v.) ,  W. D. 
Coolidge and C. P. Steinmetz (9.v.). The main plant of the 
American Locomotive Company is also in Schenectady. From 
19,902 in 1890 the population of the city grew to 72,826 in 1910. 
T h e  value of its manufactures in 1939 was $168,424,664. 

SCHERER, EDMOND HENRI AD0LPH.E (1815- 
188g), French theologian, critic and politician, was born in Paris. 

on April 5, 1815. After a course of legal studies he spent several 
years in &eological study at  Strasbourg, where he graduated 

in in "43, and was ordained. He a 
logcal chair in a Protestant seminary a t  Geneva for  a brief period, 
but developed liberal opinions on religious matters, and eventually 
settled in Paris as a journalist. H e  a t  once attracted attention by 
brilliant critical work, a t  first chiefly on great foreign writers, 
contributed t o  the Reof4e des deux  mondes. H e  was elected 
municipal councillor a t  Versailles in 1870, deputy to  the National 
Assembly for the department of Seine-et-Oise in 1871 and senator 
in 1875 He supported the Republican party. Scherer was for 
many years One the ablest contributors t o  L e  Temps .  H e  was 
a frequent visitor to  England, and took a lively interest in  English 
politics and literature. H e  died at  Versailles on March 16, 1889. 

Among his w o r k  are: f f twles  critiques sur Ea littkrature con- 
temporaine (1863-89), Etudes critipues de litttrature (1876), Diderot 
(1880), La De'mocretie et la France (1883), etudes  sur h Zitttrature 

XVIIIe  sikde (18g1). 

SCHERER, WILHE'LM (1841-1886), German philologist 
and historian of literature, was born a t  Schonborn in Lower 
Austria on April 26, 1541. H e  studied a t  LTier,;;a and afterwards a t  
the university under the Germanist, Karl Viktor Miillenhoff 
(1818-84), and became PrivatdOzent for German language and 
literature i n  the university in  1864, and in 1868 professor. He was 
subsequently professor a t  Strasbourg (1872) and Berlin (1877). 
He died at On Aug. 6, 1886. 

His first great work was Zur Geschichte der  deutschen ~ p f a c h e  
(1868, 3rd. ed.7 1890), a history of the German language with 
special reference to  phonetic laws. Scherer's best-known work 
is his history of Gennan literature, Geschichte der  deutschen 

Literatur (1883; 10th ed., 1905; Eng. trans. by Mrs. F. C. cony- 
bearel Ia83; new ed. 1906)- 

See V. Basch, Wilhetm Scberer et la philologie allewqande (1889), and 
the by Eduard Schrbder in AUgemeine deutsche Biographie. 

SCHERZO (Italian for "a joke"); in  music, a quick move- 
ment evolved from the minuet and used in the position thereof 
in the sonata forms (q.v.). The term is also used as  a mere 
character name. Haydn first used it  and its adverb scherzando, 
for the middle movement of a n  early sonata in  C sharp minor, 
and afterwards in  place of the minuet in the set of six quartets 
known sometimes as "Gli Scherzi," and sometimes as the "Russian 
quartets" (op. 33). H e  never used the term again, though his 
later minuets are often i n  a very rapid tempo and sometimes on 
a larger scale than any of the earlier scherzos of Beethoven. Haydn 
wished to see the minuet made more worthy of its position in 
large sanata works; but he did not. live t o  appreciate (though 
he might possibly have heard) the fully-developed scherzos of his 
pupil, Beethoven. 

The formal essence of the minuet and trio lies in their com- 
bination of melodic forms with an exact da capo of the minuet 
after the trio. No other movement in the sonata has leisure for 
so purely decorative a symmetry. Beethoven's typical scherzos 
purposely exaggerate this quality. H e  does not follow Mozart's 
example of minuets with two trios, for the style of his mature 
scherzos is so continuous that a second trio would give i t  an 
elaborate rondo character unlike that of a dance-movement. But 
after Beethoven's scherzo has run through the stages of scherzo, 
trio and scherzo da  capo,it goes through the same trio and d a  capo 
again; and then tries to do so a third time, as if i t  could not find 
a way out, so that it  has to  be abruptly stopped. Modem players 
and listeners are impatient of these grotesque repetitions; but the 
art-form is true to  its own nature, and we should be the better for 
leisure to  understand it. Apart from the wonderful little A flat 
bagatelle-No. 7 of the set written a t  the age of 15 and published 
(presumably with extensive revision) as op. 33-Beethoven first 
used the double repetition in his 4th symphony (with a shortening 
of the last da capo) ; and his last example i s  in  the C sharp minor 
quartet (op. 131). 

The scherzo of the 9th symphony is so enormous that its main 
body differs from a complete first movement of a sonata only in 
its uniformity of texture and its incessant onrush, which not even 
the startling measured pauses and the changes from 4-bar t o  3-bar 
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Outline of SCHERZO of Beethoven's 7th Symphony. 
(The phrasing given here is the most natural; but any phrasing whatever will prove that the themes change their accents in the course of 

the movement.) 

Entry of theme with reversed accents 1.1 J I I 

cresc. poco a poco 

1 

/ 1 a 2 ( cresc. 

I Overlap 9Frmi-eFr1 
1 2 3 4 Dij 1 2 L 4  
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5 5 part (bars 1-24) repeated pp,  
and the pp  maintained till the cresc. at  bar 74. Trio Da Capo also: then Scherzo 

Coda Da Capo again leading once more to trio, which is cut short in the following Coda. 

rhythm can really interrupt. Beethoven directs as many repeti- 
tions of its subsections as possible, and his coda consists of an 
attempt to begin the trio again, dramatically cut short. The 
scherzo of the C minor symphony was originally meant to go twice 
round; and a certain pair of superfluous bars, which caused 
controversy for 30 years after Beethoven's death, were due simply 
to  traces of the difference between the prima volta and seconda 
volta being left in the score. 

Beethoven does not use the title of scherzo unless the music 
is humorous. Thus in  the sonata in E flat (op. 31, No. 3) it  is 
applied to  a sonata-form lively movement which is technically 
the slow movement, while the following slow minuet is the dance- 
movement. The second movement of the F major quartet (op. 
59, No. I )  is a unique example of scherzo-style in a most elaborate 
sonata-form. 

Perhaps this gigantic movement may have been the inspiring 
source of the Mendelssohnian scherzo, one of the most distinct 
new types of movement since Beethoven, and quite independent 
of the notion of an alternating trio. The scherzos in Men- 
delssohn's Midsl~fnmer Night's Dream music, in the Scotch sym- 
phony and in the string quartets in E minor and E flat major 
(op. 44, Nos. 2 and 3) are splendid examples. Even Berlioz 
shows their influence in  the "Queen Mab" scherzo of his Rome'o 
et Juliette. 

Of Brahms' scherzos there are several distinct types, ranging 
from a quiet allegretto and trio in melodic forms to the sonata- 
form Presto giocoso of the 4th symphony, which within seven 
minutes accomplishes the most powerful scherzo slnce Beethoven. 
Every degree of lyric beauty and dramatic passlon is comprised 
in the various movements that Brahms puts into the position of 
scherzo in his sonata works. 

Chopin produced a new type of independent scherzo; obviously 
inspired by Beethoven, but with a slightly macabre tendency of 
his own, except in the very diffuse and light 4th scherzo. The 
majority of classical scherzos are in a quick triple time with only 
one countable beat to  a bar; and this custom is the last vestige of 
the derivation of the scherzo from the minuet. 

Of modern scherzos there is nothing specific to  be said; the 
term still applies to lively intermediate movements in cyclic 
instrumental works, and is otherwise a mere character-name. 

(D. F. T . )  
SCHEVENINGEN (Schlv'ning-en), fishing port and water- 

ing-place, the Netherlands, on the North sea, province of South 
Holland, about z mi. N. of The Hague, of which it  is a suburb. It 
is.situated in  the dunes a t  the extremity of the woods which sep- 
arate it  from The Hague. The development of Scheveningen as a 
fashionable seaside resort dates from modern times, but the fish- 
ing village is of ancient origin and once stood farther seaward. T o  
prevent coast erosion a stone wall was built along the sea front 
in  1896-1900, and below this lies the fine sandy beach stretching 
for miles on either side. The first bathing establishment here 
dates from 1818, and was also the first in Holland. There is  a 
large harbour for the fishing fleet. During the winter of 1942-43 
the Germans destroyed large sections of Scheveningen. 

SCHIAPARELLI, GIOVANNI VIRGIN10 ( I  83 5- 
I ~ I O ) ,  Italian astronomer and senator of the kingdom of Italy, 
was born March 14, 1835, a t  Savigliano, Piedmont. H e  entered 
Turin university in 1850, and graduated in 1854. Two years later 
he went t o  Berlin t o  study astronomy under Encke, and in 1859 
was appointed assistant observer a t  Pulkova, a post he resigned in 
1860 for a similar one a t  Brera, Milan. On the death of Francesco 
Carlini in 1862, Schiaparelli succeeded to the directorship, which 
he held until 1900. H e  died a t  Milan July 4, 1910. 

Schiaparelli possessed exceptional powers as a n  observer-his 
first discovery was of the asteroid Hesperia in 1861-and his 
considerable mathematical ability is shown in his papers. In  
1866 he showed the connection between meteor streams and 
cometary orbits, giving, in particular, the identity of the orbits of 
the Perseids and Comet III . ,  1862, and of the Leonids and Comet 
I., 1866. These discoveries were subsequently amplified in his Le 
Stelle cadenti (1873) and in his Norme per le osservazioni delle- 
stelle cadenti dei bolidi (1896). H e  observed double stars, and the 
results of his measures are published in 2 vols., the first containing 
those made between 1875-85, and the second those between 
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1886-1900. He made extensive studies of Mercury, Venus and 
Mars. In  1877 he observed on Mars the peculiar markings, which 
he called caltali, the nature and origin of which is still contro- 
versial. (See MARS.) From his observations of Mercury and 
Venus he concluded that these planets rotated on their axes in 
the same time as they revolved about the sun. On his retirement 
he turned to the astronomy of the Hebrews and Babylonians; his 
earlier results are given in his L' Astronomia nell' antico Testa- 
mento (1903), which has been translated into English and German, 
whilst later ones are to be found in various journals, the last 
being in Scientid ( I  908). 

SCHICHAU, FERDINAND (1814-1896), German en- 
gineer and shipbuilder, was born at  Elbing, the son of a smith 
and ironworker, on Jan. 30, 1814. He started works of his own at 
Elbing in 1834, and was soon employing some 8,000 men. He 
began by making steam engines, hydraulic presses and industrial 
machinery, and, by concerning himself with canal work and river 
or coast improvement, came to the designing and construction of 
dredgers, in which he was the pioneer (1841), and finally to the 
building of ships. 

His "Borussia," in 18j  j, was the first screw-vessel constructed 
in Germany. Schichau began to specialize in building torpedo- 
boats and destroyers (at first for the Russian Government) at an 
early date. From 1873 he had the co-operation of Carl H. Ziese, 
who married his daughter. Ziese introduced compound engines into 
the first vessels built by Schichau for the German navy, the gun- 
boats "Habicht" and "Mowe," launched in 1879, and also de- 
signed in 1881 the first triple-expansion machinery constructed on 
the continent, supplying these engines to the torpedo-boats built 
by Schichau for the German navy in 1884, the first of some 160 
that by the year 1909 were provided by the Elbing yards. Torpedo- 
boats were also built for China, Austria and Italy. Meanwhile 
Elbing had become insufficient for the increased output demanded. 
In  1889 Schichau established a floating dock and repairing shops 
at  Pillau, and soon afterwafds, by arrangement with the Govern- 
ment, started a large yard at  Danzig. He died on Jan. 23, 1896. 

SCHICKELE, REN& (1883- ), Alsatias writer, was 
born in Oberehnheim, Alsace, Aug. 4, 1883. He was educated in 
Zabern and Strasburg, and afterwards lived in Paris and Berlin. 
His first works were poetic; they include the volumes Sommer- 
nackte (1902), Der Ritt urns Leben (1906), Mein Herz mein 
Land (191 j). His first prose work was Der Fremde (1907). He 
has also written dramas, which are of less importance; but Hans 
i m  Schnakenloch (1916) was performed in both Paris and Berlin 
during the War. Schickele is essentially an Alsatian in both 
style and thought. He blends in his work, which unites warmth 
with strength in a remarkable degree, the essence of the Germanic 
and the Latin cultures. His life has been largely a revolt against 
the crushing of Alsace's individuality by either German or French. 
Before the World War he was in revolt against Germany. During 
the War, against which he protested strongly, he lived in Switzer- 
land; but later he made his home in Germany, in the Black Forest. 
The most remarkable novels of his maturity are Wir  wollen nickt 
sterben (1922), Maria Capponi (1925, English trans. 1928), and 
BUck auf die Vogesen (192 7) .  

SCHIEDAM, a town and river port of the Netherlands, in 
the province of South Holland, on the Schie, near its confluence 
with the Maas, and a junction station 3 mi. W. of Rotterdam by 
rail. Pop. (1940), 62,624. The public buildings of interest are 
the Groote or Janskerk, the old Roman Catholic church, the 
synagogue, the town hall, the exchange, the concert-hall and a 
ruined castle. Schiedam is famous as the seat of a great gin 
manufacture, which, carried on in more than three' hundred 
distilleries, gives employment besides to malt-factories, cooper- 
ages and cork-cutting establishments, and supplies sufficient yeast 
to form an important article of export. 

SCHIFF, JACOB HENRY (1847-I~ZO), American bank- 
er and philanthropist, was born at  Frankfurt-on-Main, Germany, 
Jan. 10, 1847. He  studied in the schools of Frankfurt and for a 
time worked in a bank. In  1865 he went to New York city and 
organized the brokerage firm of Budge, Schiff and Co. In  1875 
be was taken into the firm of Kuhn, Loeb and Co., and, on Loeb's 

retirement in 1885, took his place. In 1897 his house assisted E. 
H. Harriman in reorganizing the Union Pacific Railway, and in 
1901 aided him in his struggle with James J. Hill and J. P. Mor- 
gan for the control of the Northern Pacific Railway. I n  his later 
years he gave much personal attention to charities. He  was a 
founder and president of the hlontefiore Home for chronic in- 
valids, New York city. In  1903 he presented a Semitic museum 
building to Harvard university. He died in New York city Sept. 
2 j, 1920. 

SCHILL, FERDINAND BAPTISTA VON (I 776-1809), 
Prussian soldier, was born in Saxony. Entering the Prussian 
cavalry at the age of twelve, he was still a subaltern of dragoons 
when he was wounded at  the battle of Auerstadt. At Kolberg 
he played a very prominent part in the celebrated siege of 1807, 
After the peace of Tilsit he was given the command of a hussar 
regiment. In 1809 the political situation in Europe appeared to 
SchiH to favour an attempt to liberate his country from the 
French domination. Leading out his regiment from Berlin under 
pretext of manoeuvres, he raised the standard of revolt, and 
marched for the Elbe. At Dodendorf (May j, 1809) he had a 
brush with the Magdeburg garrison, but was soon driven north- 
wards, where he hoped to find British support. With little more 
than his original force SchilI was surrounded by 5,000 Danish 
and Dutch troops in the neighbourhood of Wismar. He  escaped 
by hard fighting (action of Damgarten, May 24) to Stralsund. 
The Danes and Dutch soon hemmed him in, and by sheer num- 
bers overwhelmed the defenders (May 31). Schill himself was 
killed. 

See L. K .  C. von Liliencron, Schilliana ( z  vols., 1810) ; Haken, 
Ferdinand von Schill (Leipzig, 1824) ; Barsch, Ferdinand von Schill's 
Zug und Tad (Leipzig, 1860), and F. von Schill, ein Charakterbild 
(Potsdam, 1860) ; Francke, Aus Stralsunds Franzosenzeit (1890). 

SCHILLER, JOHANN CHRISTOPH FRIEDRICH 
VON ( I  759-180 j ) ,  German poet, dramatist and philosopher, was 
born at Marbach on the Neckar, on Nov. 10, 1759. His father, 
Johann Kaspar (1723-96), was an army-surgeon, and the vicissi- 
tudes of his profession entailed a constant change of residence; 
but at  Lorch and at  Ludwigsburg, where the family was settled for 
longer periods, the child was able to receive a regular education. 
In  1773 the duke Karl Eugen of Wiirttemberg claimed young 
Schiller as a pupil of his military school a t  the "Solitude" near 
Ludwigsburg, where he was obliged to devote himself to law. On 
the removal of the school in 177s to Stuttgart, he was, however, 
allowed to take up medicine. The strict military discipline of the 
school lay heavily on Schiller, and intensified the spirit of rebellion, 
which burst out in the young poet's first tragedy. I n  1776 some 
specimens of Schiller's lyric poetry had appeared in a magazine, 
and in 1777-78 he completed his drama, Die Riiuber. I n  1780 he 
left the academy qualified to practise as a surgeon, and was at  once 
appointed by the duke as doctor to a regiment garrisoned in Stutt- 
gart. His discontent found vent in the passionate lyrics of this 
period. Meanwhile Die Raubcr, which Schiller had been obliged 
to publish at his own expense, appeared in 1781 and made an im- 
pression on his contemporaries hardly less deep than Goethe's 
G6tz von Berlichingen, eight years before. The strength of this 
remarkable tragedy lay, in spite of its inflated tone and exag- 
gerated characterization, in the sure dramatic instinct with which it 
is constructed and the directness with which it gives voice to the 
most pregnant ideas of the time. In  this respect, Schiller's Rauber 
is one of the most vital German dramas of the 18th century. In  
January 1782 i t  was performed in the Court and National Theatre 
of Mannheim, Schiller himself having stolen secretly away from 
Stuttgart in order to be present. The success encouraged him to 
begin a new tragedy, Die Verschwijrung des Fiesco zu Genuu, and 
he edited a lyric Anthologie auf das Jakr 1782, t o  which he  was 
himself the chief contributor. A second surreptitious visit to 
Mannheim came, however, to the ears of the duke; he had Schiller 
put under a fortnight's arrest, and forbade him to write any more 
"comedies" or to hold intercourse with any one outside Wiirttem- 
berg. Schiller resolved on flight, and took advantage of some court 
festivities in Sept. 1782 to put his plan into execution. He hoped 
in the first instance for material support from the theatre in 
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Mannheim and its intendant, W. H. von Dalberg: but nothing 
but rebuffs and disappointments were in store for him. He did 
not even feel secure against extradition in Mannheim, and after 
several weeks spent mainly in the village of Oggersheim, where his 
third drama, Kabale und Liebe, was in great part written, he found 
a refuge at  Bauerbach in Thuringia, in the house of Frau von 
Wolzogen, the mother of one of his former schoolmates. Here 
KabaIe und Liebe was finished and Don Carlos begun. In  July 
1783 he received a definite appointment for a year as "theatre 
poet" in Mannheim, and here both Fiesco and Kabale und Liebe 
were performed in I 784. I n  the latter play Schiller's powers as a 
realistic portrayer of people and conditions familiar to him are 
seen to best advantage. Although Schiller failed to win an estab- 
lished position in Mannheim, he added to his literary reputation 
by the publication of the beginning of Don Carlos (in blank verse) 
in his journal, Die rlzeinische Thalia (1785). He had also the 
opportunity of reading the first act of the new tragedy before the 
duke of Weimar at  Darmstadt in Dec. 1784. 

In  April 1785 Schiller accepted the invitation of four un- 
known friends-C. G. Korner, L. F. Huber, and their fiance'es 
Xinna and Dora Stock-with whom he had cnrresponded, to 
pay a visit to Leipzig. He spent a happy summer mainly at  Gohlis, 
near Leipzig, his jubilant mood being reflected in the Ode an die 
Freude; and in September of the same year he followed his new 
friend Korner to Dresden. As Korner's guest in Dresden and a t  
Loschwitz on the Elbe, Schiller completed Don Carlos, wrote the 
dramatic tale, Der Verbrecher aus verlorener Ehre ( I  786), and the 
unfinished novel, Der Geisterseher (1789). Korner's interest in 
philosophy also induced Schiller to turn his attention to such 
studies, the first results of which he published in the Philoso- 
pkische Briefe ( I  786). Don Carlos, meanwhile, appeared in I 787, 
and added to Schiller's reputation as a poet. I t  was unfortunate, 
however, that in seeking a model for this higher type of tragedy 
he turned rather to the classic theatre of France than to the 
English drama. 

A new chapter in Schiller's life opened with his visit to Weimar 
in July 1;87 Goethe was then in Italy, and the duke of Weimar 
was absent; but the poet was kindly received by Herder and 
Wieland. Not very long afterwards he made the acquaintance at 
Rudolstadt of the family von Lengefeld, the younger daughter of 
which subsequently became his wife. Meanwhile the preparation 
for Don Carlos had interested Schiller in history, and in 1788 he 
published the first volume of his chief historical work, Gesclzichte 
des Abfalls der vereinigten Niederlande von der spaniscken Regie- 
rung. I t  obtained for him, on the recommendation of Goethe, a 
professorship in the university of Jena, and in Nov. 1789 he 
delivered his inaugural lecture. Schiller's other historical writings 
comprise a Santmlung historisclzer Memoires and Geschichte des 
dreissigjiihrigen Rrieges (1791-93), The latter is written for 
a wider public than his first history, but the narrative is dramatic 
and vivid and the portraiture is sympathetic. 

Before, however, this work was finished, Schiller had turned 
from history to philosophy. A year after his marriage he had been 
stricken down by severe illness, from the effects of which he was 
never completely to recover; financial cares followed, which were 
relieved unexpectedly by the generosity of the hereditary prince 
of Holstein-Augustenburg, who conferred upon him a pension of 
1.000 talers a year for three years. Schiller devoted the leisure of 
these years to the study of philosophy. In the summer of I 790 he 
had lectured in Jena on the aesthetics of tragedy, and in the fol- 
lowing year he studied carefully Kant's Kritik der Urteilskraft, 
which had just appeared and appealed powerfully to Schiller's 
mind. The influence of these studies is to be seen in several 
essays, as well as in his correspondence with his friend Korner. 
Here Schiller arrives a t  his definition of beauty, as "Freiheit in der 
Erscheinung," which marked the beginning of a new stage in the 
history of German aesthetic theory. Uber Anmut und Wiirde, 
published in I 793, was a further contribution to the elucidation and 
widening of Kant's theories; and in the eloquent Briefe iiber die 
iistlzetische Erziehung des ~Menschen (1795), Schiller proceeded 
to apply his new standpoint to the problems of social and indi- 
vidual life. These remarkable letters were published in Die Horen, 

a new journal, founded in 1794, which was the occasion for his 
gaining the friendship of Goethe. An immediate outcome of the 
new friendship was Schiller's admirable treatise, Uber naive um! 
senti?nentaEische Dichkng (1795-96). Here Schiller applied his 
aesthetic theories to that branch of art which was most peculiarly 
his own, the art of poetry; i t  is an attempt to classify literature 
in accordance with an a priori philosophic theory of "ancient" and 
"modern," "classic" and "romantic," "naive" and "sentimental"; 
and it sprang from the need Schiller himself felt of justifying his 
own "sentimental" and "modern" genius beside the "naive" and 
"classic" tranquillity of Goethe's. 

For Schiller himself this was the bridge that led back from 
philosophy to poetry. Under Goethe's stimulus he won fresh 
laurels in that domain of philosophical lyric which he had opened 
with Die Kiinstler; and in D m  Ideal und d m  Leben, Die Macht 
des Gesanges, H'iirde der Frauen, and Der Spaziergang, he pro- 
duced masterpieces of reflective poetry. These poems appeared in 
the Musenalmanach. a new publication which Schiller began in 
1796. Here were also published the Xenien (17g7), a collection of 
distichs by Goethe and Schiller, in which the two friends avenged 
themselves on their critics. The dlmannch of the following year 
was even more noteworthy, for it contained a number of Schiller's 
most popular ballads, Der Ring des Polykrates, Der Handschuh, 
Ritter Toggenburg, Der Taucher, Die Kraniche des Ibykus and 
Der Gang nach dem Eisenhammer; Der Kampf mit  dem Drachen 
following in 1799, and Das Lied vofi der Glocke in 1800. AS a 
ballad poet, Schiller's popularity has been hardly less great than 
as a dramatist; his bold and simple outlines, his terse dramatic 
characterization appealed directly to the popular mind. The 
supreme achievement of the last period of Schiller's life was the 
series of master dramas which he gave to the world between 1799 
and 1804. Just as Don Carlos had led him to the study of Dutch 
history, so now his occupation with the history of the Thirty 
Years' War supplied him with the theme of his trilogy of Wallen- 
stein (1798-99). The plan of Wallenstein was of long standing, 
and it was only towards the end, when Schiller realized the im- 
possibility of saying all he had to say within five acts, that he 
decided to divide i t  into three parts, a descriptive prologue, Wallen- 
steins Lager, and the two dramas,Die Piccolomini and Wallen- 
steins Tod. Without entirely breaking with the classic method he 
had adopted in Don Carlos, Ft'allenstein shows how much Schiller's 
art had benefited by his study of Greek tragedy; the fatalism of 
his hero is a masterly application of an antique motive to a 
modern theme. The success of Wallenstein, with which Schiller 
passed at  once into the front rank of European dramatists, was 
so encouraging that the poet resolved to devote himself with re- 
doubled ardour to dramatic poetry. Towards the end of 1799 he 
took up his residence permanently in Weimar, not only to be near 
his friend, but also that he might have the advantage of visiting 
regularly the theatre of which Goethe was director. 

Wallenstein was followed in 1800 by Maria Stuart, a tragedy, 
which, in spite of its great popularity in and outside of Germany, 1 is not one of his best. Finer in every way is the "romantic 

1 tragedy," Die Jungfrau vo~z Orleans (1801). The resplendent 

I 
mediaeval colouring of the subject, the heroic character of Joan of 
Arc, gave Schiller an admirable opportunity for the display of his 
rich imagination and rhetorical gifts; and by an ingenious altera- 
tion of the historical tradition he was able to make the drama 

1 a vehicle for his own moral idealism. Between this drama and its 
successor, Die Braz~t von Messina, Schiller translated and adapted 
to his classic ideals Shakespeare's Macbeth (1801) and Gozzi's 
Tzvandot (1802). With Die Braz~t von Messina (1803) he ex- 
perimented with a tragedy on purely Greek lines, this drama being 
as close an approximation to ancient tragedy as its mediaeval and 
Christian milieu permitted. The introduction of a chorus detracted 
from the value of the tragedy for the theatre, but it appealed par- 
ticularly to Schiller's genius. In  the poet's last completed drama, 
Wilhelm Tell (1804), he once more, as in Wallenstein, chose a 
historical subject involving wide issues. ?t7ilhelrn Tell is the 
drama of the Swiss people; its subject is less the personal fate of 
its hero than the struggle of a nation to free itself from tyranny. 

1 I t  was an attempt to win for the German drama a new field, to 



7O 
widen the domain of dramatic poetry. Besides writing Tell, Schil- 
ler had found time in 1803 and 1804 to translate two French com- 
edies by Picard, and to prepare a German version of Racine's 
Phddre; and in the last months of his life he began a new tragedy, 
Demetrius,  which gave promise of being another step forward in 
his poetic achievement. But Dentetrius remains a fragment of 
hardly two acts. 

Schiller died a t  Weimar on May 9, 1805. His last years were 
darkened by constant ill-health; and indeed i t  is marvellous that 
he was able to  achieve so much. A visit to Leipzig in 1801, and 
to Berlin in 1804, were the chief outward events of his later years. 
H e  was ennobled in 1802. Schiller's art, with its broad, clear lines, 
its unambiguous moral issues, and its enthusiastic optimism, has 
appealed with peculiar force to the G~~~~~ people, especially in 
periods of political despondency. But since the re-establishment 
of the German empire in 1871 there has been a certain waning of 
his popularity, the Germans of to-day realizing that Goethe more 
fully represents the aspirations of the nation. point of fact, 
Schiller's genius lacks that universality which characterizes 
Goethe's; as a dramatist, a philosopher, an historian, and a lyric 
poet, he was the exponent of ideas which belong essentially to the 
Europe of the period before the French revolution. 

BIBLIOGRAPHY.-The first edition of Schiller's Samtticke Werke 
appeared in 1812-15 in 12 vols. Of the countless subsequent editions 
mention need only be made here of the Historisch-kritische ~~~~~b~ 
by K. Goedeke (15 vols., 1867-76). Good modern editions are the 
Sakularausgabe, edited by E. von der Hellen and others (17 vols., 
1904-05) and that edited by 0 .  Guntter and G. Witkowsk~ (20 vols., 
1904-11). A critical edition of Schiller's Briefe was published by F. 
Jonas (7 vols. 1892-96). 

The chief biographies of Schiller are the following: T. Carlyle, Life 
o f  Friedrich Schiller (1824, German translation with an introduction 
by Goethe, 1830) ; E. Palleske, Schillers Leben und Werke  (1858-59, 
~ ~ t h  ed. 1894, Eng. trans 1885) ; H. Viehoff, Schillers Leben (1875, 
new ed. 1888) ; J. Sime, Schiller (188a) ; R. Weltrich, F. Schiller (vol. 
i., 1890) ; 0. Brahm, Schiller (vols. i. ii,, 1888-92) ; J. Minor, Schiller, 
sein Leben und seine Werke ("01s. i.-ii., 1890) ; 0 .  Harnack, Schiller 
(1898, 2nd ed. 190j) ; C. Thomas, Life and Works o f  Schiller (1901) ; 
K. Berger, Schiller (1905-09: 9th ed., 1917) ; E. Kuhnemann: Schiller 
(1905: Eng. transl., 1912). See further: V. Basch, La P o e t w e  de 
Schiller (1902) ; L. Bellermann, Schillers Dramen: Beitrage zu ikrem 
Verstandnis ( z  vols., 1888-91 ; 4th ed., 1908) ; A. KGster, Schiller als 
Dramaturg (1891) ; K. Fischer; Schiller-Schriften (1891-92) ; J .  W. 
Braun, Schiller i m  Urteile seiner Zeitgenossen ( 3  vols., 1882) ; J. G. 
~obertson,  chiller after a Century (1905) ; Schiller's GesPrGche, ed. by 
J .  Petersen (1911) ; M. Hecker and J. Petersen, Schillers Persodichkeit, 

vols. (1907-09) ; A. Ludwig, Schiller und Die Deutscke Nachwelt 
(1909). For a complete bibliography see Goedeke's Grundriss, vol. v. 

(J. G. R.) 
SCHILTBERGER, JOHANN or HANS (1381-1440?), 

German traveller and writer, was born of a noble family in 1381, 
probably at  Hollern near Lohof, half way between Munich and 
Freising. I n  1394 he joined the suite of Lienhart Richartinger, 
and went off to  fight under Sigismund, king of Hungary (after- 
wards emperor), against the Turks on the Hungarian frontier. 
At the battle of Nicopolis (Sept. 28, 1396) he was wounded and 
taken prisoner; Sultan Bayezid I. (Zlderim) then took him into 
his service as a runner (1396-1402). During this time he 
accompanied Ottoman troops to Asia Minor and Egypt. On 
Bayezid's overthrow a t  Angora (July 20, 1402), Schiltberger 
passed into the service of Bayezid's conqueror Timur: he now 
visited Samarkand, Armenia and Georgia. After Timur's death 
(Feb. 17, 1405) his German runner became a slave of various suc- 
cessors. H e  next accompanied Chekre, a Tatar  prince living in 
Abu Bekr's horde, on an excursion to Siberia, of which name 
Schiltberger gives us the first clear mention in west European 
literature. H e  followed Chekre in his attack on the Old Bulgaria 
of the middle Volga. Wanderings in south-east Russia; visits to 
Sarai, the old capital of the Kipchak Khanate on the lower Volga 
and to Azov or Tana, still a trading centre for Venetian and 
Genoese merchants; travels in the Crimea, Circassia, Abkhasia 
and Mingrelia; and finally escape (from the neighbourhood of 
Batum) followed; he lay hid a t  Constantinople for a time, then 
returned to his Bavarian home (1427) by way of Kilia, Akker- 
man, Lemberg, Cracow, Breslau and Meissen. After his return 
he became a chamberlain of Duke Albert 111. 

Schiltberger's Reisebzich contains not only a record of his own 

SCHILTBERGER-SCHISTS 
experiences and a sketch of various chapters of contemporary 
Eastern history, but also an account of countries and their man- 
ners and customs. First come the lands "this side" of Danube. 
where he had travelled; next follow those between the Danube 
and the sea, which had now fallen under the Turk; then the Otto- 
man dominions in Asia; last come the regions from Trebizond 
to Russia and from Egypt t o  India. Schiltberger is perhaps the 
first writer of Western Christendom to give the true burial place 
of Mohammed a t  Medina; he contributed to fix Prester John, 
at the close of the middle ages, in Abyssinia. 

Four mss. of the Reisebuch exist: (I) at Donaueschingen in the 
Furstenberg library, No. 481 ; (2) at Heidelberg, university library, 
216; (3) at  Nuremberg, city library, 34; (4) a t  St. Gall, monast. 
library, 628 (all of 15th century, the last fragmentary). The work 
was first edited at  Augsburg, c. 1460; four other editions appeared in 
the 15th century, and six in the 16th; in the 19th the best were 
K. F. Neumann's (Munich, 1859), P. Bruun's (Odessa, 1866, with 
Russian commentary, in the Records o f  the Imperial university o f  
Nem Russia, vol. i.), and V. Langmantel's (Tiibingen, 1885) ; "Hans 
Schiltbergers Reisebuch," in the 17znd volume of the Bibliothek d e ~  
literiirischen vereins in stuttgart. see also the ~ ~ ~ l i ~ h  ( ~ ~ k l ~ ~ l  
Society) version, Tke Bondage and Travels o f  Johann Schiltberge? 
. . ., trans. by Buchan Telfer with notes by P. Bruun (1879) ; C. R 
Beazley, Dawn of Modern Geography (1897, etc.) iii. 356-378, 550. 

' SCHINZNACH, a small spa in the canton of Aargau 
zerland). I t  is situated 3 m. from Brugg, in  the lower valley of the 
river Aar, a t  the south-west foot of the small but steep, well- 
wooded hill mass of Wiilpelsburg (1,683 ft. altitude). The vil- 
lage (1,165 ft.  alt.; pop. c. goo) is famed for its strongly sul- 

phurous and saline medicinal springs ( 9 0 ~ - 9 5 ~  F) and, during the 
period May to September, annually, i t  is much ~atronized,  ~ r i n -  
cipally by French visitors. Other popular spas, such as Miillingen 
and Birmenstorf, lying eastward in the valley of the river Reuss, 
are in its immediate vicinity. The Wiilpelsburg is crowned by the 
ruins of an 11th century castle. Tradition claims that the count 
of Altenburg discovered his strayed hawk (Ger. habicht)  on the 
hill summit, and the naturally defended site resulted i n  its selec- 
tion for the erection of the Castle of Habichtsburg-the first 
important stronghold of the subsequently famous Habsburg 

Austria. 
SCHISM, a division, especially used of a formal separation 

from a church or religious body; a sect, or church formed by 
separation. The dispute which led to the separation of the 

Latin and Greek Churches is known as  the "Great Schism." See 
HERESY and for  the "Great Schism" see PAPACY and CHURCH 
HISTORY. 

SCHISTOSOMIASIS: see BILHARZIASIS. 
SCHISTS, in  petrology, metamorphic rocks which have a fis- 

sile character ,(Gr. crxi{eiv, to  split) ; in all there is a t  least one 
mineral which crystallizes in platy forms (e.g. mica, talc, chlorite, 
haematite), or in long blades or fibres (anthophyllite, tremolite, 
actinolite, tourmaline), and, when these have a well marked par- 
allel arrangement in definite bands or folia, the rock will break 
far more easily along the bands than across them. The platy 
minerals have a perfect cleavage parallel to  their flat surfaces, 
while the fibrous often have two or more cleavages following their 
long axes; hence a schistose rock may split not only by sepa- 
ration of the mineral plates from one another but also by cleav- 
age of the parallel minerals through their substance. 

Schists in the common acceptance of the term are completely 
recrystallized rocks; fissile slates, shales or sandstones, in which 
the sedimentary structures are little modified by recrystallization, 
are not included in this group by English petrologists, though the 
French schistes and the German Schiefer are used t o  designate 
also rocks of these types. The differences between schists and 
gneisses are that the latter have less highly developed foliation, 
are, as a rule, more coarse grained, and contain far  more quartz 
and felspar-two minerals which rarely assume platy or acicular 
forms, and hence do not lead to fissility in  the rocks in which 
they are important constituents. Schists, as a rule, are found 
in regions composed mainly of metamorphic rocks, e.g., the Central 
Alps, Himalayas and other mountain ranges, Saxony, Scandinavia. 
the Highlands of Scotland and N.-W. Ireland. They are typical 
products of "regional" metamorphism, and nre in most cases 



limestones. 
SCHLEGEL, AUGUST WILHELM VON (1767-1845), 

German poet, translator and critic, was born on Sept. 8, 1767, a t  
Hanover, where his father, Johann Adolf Schlegel ( I  721-1 793), 
was a Lutheran pastor. H e  was educated at  the Hanover gymna- 
sium and at  the university of Gottingen. Having spent some vears 

older than the fossiliferous sedimentary rocks. Transitions be- I 
tween schists and normal igneous or sedimentary rocks are often 
found. The Silurian mica-schists of Bergen are fossiliferous; in 
the Alps i t  is believed that even Mesozoic rocks pass laterally 
into mica-schists and calc-schists. These changes have probably 
been produced by the operation of heat, pressure and folding. 
Igneous rocks also may be converted readily into schists ( e .g . ,  
serpentine into talc-schist, dolerite into hornblende-schist) by the 
same agencies. 

There are two great groups, viz., schists derived from ( a )  sedi- 
mentary and ( b )  igneous rocks, or, a s  they have been called, the 
"paraschists" and the "orthoschists." The first is the more impor- 
tant and includes some of the commonest metamorphic rocks. In 
the paraschists, though fossils are exceedingly rare, sedimentary 
structures such as bedding and the alternation of laminae of fine 
and coarse deposit may frequently be preserved; the foliation is 
often parallel to the bedding, but may cross it  obliquely or a t  
right angles, or the bedding may be folded and contorted while 
the foliation maintains a nearly uniform orientation. When the 
foliation is undulose or sinuous the rocks are said to be crumpled, 
aiid have s p l - b t  I~lAfig surfaces i ~ s t e a d  of nearly plane ones. 
The development of foliation in shaly rocks is undoubtedly closely 
akin to  the production of cleavage in slates. 

The sedimentary schists or paraschists have three great sub- 
divisions, the mica-schists (q.v.) and chlorite-schists (which come- 
spond in a general way to shales or clay rocks) the calc-schists 
(impure limestones) and the quartz-schists (metamorphosed sand- 
stones). The chlorite-schists are often of igneous derivation, such 
as ash-beds or fine lavas which have been metamorphosed. Many 
of them contain large octahedra of magnetite. Others are probably 
sedimentary rocks, especially those which contain much mus- 
covite. Calc-schists are usually argillaceous limestones in which a 
large development of biotite or ~hlogopite has occasioned folia- 
tion. Often they contain quartz and felspar, sometimes pyroxene, 
amphibole, garnet or epidote. Pure limestones do not frequently 
take on schistose facics. The  quartz-schists consist of quartz and 
white mica, and are intimately related to  quartzites. Many of 
them have been originally micaceous or felspathic sandstones. We 
may mention also graphitic-schists containing dark scaly graphite 
(often altered forms of carbonaceous shales), and haematite- 
schists which may represent beds of ironstone. 

The orthoschists are white mica-schists produced by the shear- 
ing of acid rocks, such as felsite and porphyry. Some of the 
"porphyroids" which have grains of quartz and felspar in a finely 
schistose micaceous matrix are intermediate between porphyries 
and mica-schists of this group. Still more numerous are ortho- 
schists of hornblendic character (hornblende-schists) consisting 
of green hornblende with often fe Is~ar ,  quartz and s ~ h e n e  (also 
rutile, garnet, epidote or zoisite, biotite and iron oxides). These 
are modified forms of basic rocks such as basalt and dolerite. 

transition can be found between perfectly O~hi t i c  
dolerites and typical hornblende-schists, and occasionally the same 
dike or sill will provide specimens of all the connecting stages. 
A few hornblende-schists are metamorphosed gabbros; others have 
developed from dikes or sills of lamprophyre. Under extreme 
crushing these basic rocks may be converted into dark biotite- 
schists, or greenish chlorite-schists. Tremolite-schist and antho- 
phyllite-schist are in nearly all cases the representatives of the 
ultra-basic igneous rocks such as peridotite in regions of high 
metamorphism. Talc-schists are of the same category. They are 
soft and lustrous, with a peculiarly smooth feel. They are also 
known as the products of metamorphism of siliceous dolomitic 

as a tutor in the house of a banker at  ~mste rdam,  he weht to  
Jena, where, in  1796, he married Karoline Michaelis, the widow 
of the district medical officer Bohmer and in 1798 was ap- 
pointed extraordinary professor. Here be began his translation 

of Shakespeare, which was ultimately completed, under the super. 
intendence of Ludwig Tieck, by Tieck's daughter Dorothea and 
Graf W. H.  Baudissin. This rendering is one of the best poetical 
translations in German, or indeed in any language. At Jena 
Schlegel contributed to Schiller's periodicals the Horen and the 
Musenalmnach;  and with his brother Friedrich he conducted 
the Athenaeum, the organ of the Romantic school. H e  also pub- 
lished a volume of poems, and carried on a rather bitter contro- 
versy with Kotzebue. The brothers were the leaders of the new 
Romantic criticism. A volume of their joint essays appeared in 
1801 under the title Charakteristiken z~nd Kritiken. I n  1802 
Schlegel went to  Berlin, where he lectured on ar t  and literature; 
and in the following year he published Ion, a tragedy in Euripidean 
style, which gave rise to  a suggestive discussion on the principles 
of dramatic poetry. This was followed by Spanisches Theater 
(2 vols., 1803-18og), in  which he presented admirable transla- 
tions of five of Calderon's plays; and in another volume, Blumen- 
strausse italisnischer, spanischer und portz~gzlesischer Poesie 
(1804), he gave translations of Spanish, Portuguese and Italian 
lyrics. In  1807 he attracted much attention in France by  an essay 
in tht. French language, Conzparaison entre la PhBdre de Racine e t  
celle d7Eum'pide, in which he attacked French classicism from the 
standpoint of the Romantic school. His lectures on dramatic a r t  
and literature ( u b e r  dramatische Ktlnst und Literatur, 1809- 
I ~ I I ) ,  which have been translated into most European languages, 
were delivered a t  Vienna in 1808. 

Meanwhile, after a divorce from his wife Karoline, in  1804, 
he travelled in France, Germany, Italy and other countries with 
Madame de Stael, who owed to him many of the ideas which 
she embodied in her work, D e  I'Allemagne. I n  1813 he acted as 
secretary to the crown prince of Sweden. Schlegel was made a pro- 
fessor of literature a t  the university of Bonn in 1818, and during 
the remainder of his life occupied himself chiefly with oriental 
studies, although he continued to lecture on ar t  and literature, and 
in 1828 he issued two volumes of critical writings (Kritische 
Schriften).  I n  1823-1830 he published the journal Zndische Biblio- 
thek (3 ~01s.)  and edited (1823) the Bhagavad-Gita with a Latin 
translation, and (1829) the REmEyana. These works mark the 
beginning of Sanskrit scholarship in Germany. After the death of 
Madame de StaEl Schlegel married (1818) a daughter of Pro- 
fessor Paulus of Heidelberg; but this union was dissolved in 
1821. H e  died a t  Bonn on May 12, 1845. As an original poet 
Schlegel is unimportant, but as a poetical translator he has rarely 
been excelled. 

In 1846-47 Schlegel's Siimtliche Werke were issued in twelve volumes 
by E. Bocking. There are also editions by the same editor of his 
CEuvres dcrites en frangais (3 vols., 1846), and of his Opuscula Latine 
s c ~ p t a  (1848). Schlegelb Shakespeare translations have been often 
reprinted; the edition of 1871-72 was revised with Schlegel's mss. by 
M. Bernays. See M. Bernays, Zur Entstekungsgeschichte des Schlegel- 
schen Shakespeare (1872) ; R. Genbe, Schlegel und ~hakespeare 
(1903) ; J .  Koerner, Romantiker und Klassiker. Die Briider Schlegel 
in illren Beziehungen zu Schiller und Goethe (1924) ; Schlegeljs Berlin 
lectures of 180144 were reprinted from ms. notes by j. Minor (1884). 
A selection of the writings of both A.  W. and Friedrich Schlegel, edited 
by 0. F. Walzel, will be found in Kiirschner's Deutsche Nationallitera- 
tur, I43 (1892). See especially R. Haym, Romantische ~cltule,  and the 
article in the Allg. deutsche Biographie by F. Muncker. 

SCHLEGEL, FRIEDRICH VON ( I  772-1829), German 
poet, critic and scholar, was the younger brother of August Wil- 
helm von Schlegel. H e  was born at  Hanover on March 10, 1772. 
He studied law at  Gottingen and Leipzig, but ultimately devoted 
himself entirely to literary studies. H e  published in 1797 the im- 
portant book Die Griechsn und Riimer, which was followed by the 
suggestive Geschichte der Poesie der Griechen und Romer (1798). 
Goethe and Schiller looked to the Greeks for form and objectiv- 
ity; Schlegel's hellenism was romantic and lyrical. At Jena, where 
he lectured as a Privatdozent a t  the university, he  contributed to 
the Athenaum the aphorisms and essays in which the principles 
of the Romantic school are most definitely stated. This journal 
formed the centre for the first group of romanticists a t  Jena. Here 
also he wrote Lucinde ( I  799), an unfinished romance, which is in- 
teresting as an attempt to transfer to  practical ethics the Roman- 
tic demand for complete individual freedom, and Alarcos, a 



SCHLEIERMACHER 
tragedy (1802) in which, without much success, he combined 
romantic and classical elements. I n  1802 he went to Paris, where 
he edited the review Europa (1803), lectured on philosophy and 
carried on oriental studies, some results of which he embodied in 
Uber die Spraclce zlnd Weisheit der Indier ( I  808). 

I n  the same year in which this work appeared, he and his wife 
Dorothea (1763-1839), a daughter of Moses Mendelssohn, joined 
the Roman Catholic Church, and from this time he became more 
and more opposed to the principles of political and religious free- 
dom. In  1809 he was appointed imperial court secretary at the 
headquarters of the archduke Charles at  Vienna; later he was 
councillor of legation in the Austrian embassy a t  the Frankfort 
diet, but in 1818 he returned to Vienna. Meanwhile he had pub- 
lished his collected Gedichte (1809) and two series of lectures, 
Uber die neuere Geschichte ( 181 I )  and Geschichte der &ten und 
neuen Literatz~r (181 5). After his return to  Vienna from Frank- 
for t  he edited Concordia (1820-z3), and began the issue of his 
Samtliche Werke. H e  also delivered lectures, which were repub- 
lished in his Philosoplzie des Lebens (1828) and in his Philosophie 
der Gesclzichte (1829). H e  died on Jan. 11, 1829, a t  Dresden. 

Friedrich Schlegel's wife, Dorothea, was the author of an un- 
finished romance, Florentin ( I ~ o I ) ,  a Santmlung romantischer 
Dichtungen des Mittelalters ( 2  vols., 1804)~ a version of Lother 
und Maller (1805), and a translation of Madame de StaEl's 
Corinne (1807-08)-all of which were issued under her hus- 
band's name. 

Friedrich Schlegel's Samtliche Werke appeared in 10 vols. (1822-25) ; 
a 2nd ed. (1846) in 15 vols. His Prosaische lugendschriften (1794- 
1802) have been edited by J. Minor (1882, 2nd ed. 1906) ; there are 
also reprints of Lucinde, and F. Schleiermacher's Vertraute Briefe 
iiber Lucinde, 1800 (1907). See I .  Rouge, F. Schlegel et la genlse du 
romantisme allemand (1904) and Erliiuterzingen zu F. Schlegels 
Lucinde (1905) ; M .  Joachimi, Die Weltanschauung der Romantik 
(1905) ; W .  Glawe, Die Religion F. Schlegels (1906) ; E. Kircher, Phil- 
osophie der Romantik (1906) ; R. Volpers, Friedrich Schlegel als poli- 
tischer Denker und deutscher Patriot (1917). On Dorothea Schlegel 
see J. M. Raich, Dorothea won Schlegel und deren Sohne (1881) ; F.  
Diebel, Dorothea Schlegel als Schriftsteller im Zusammenhang mit der 
romantischen Schule (1905). 

SCHLEIERMACHER, FRIEDRICH DANIEL ERNST 
(1768-1834), German theologian and philosopher, was the son of 
a Prussian army chaplain of the Reformed confession, and was 
born on Nov. 21, 1768 a t  Breslau. H e  was educated in a Moravian 
school a t  Niesky in upper Lusatia. and at  the Moravian seminary 
at Barby near Halle. Reluctantly his father permitted him to enter 
the university of Halle, which had already (1'787) abandoned 
pietism and adopted the rationalist spirit of Wolf and Semler 
(see RATIONALISM). But though Schleiermacher left the Mora- 
vians he retained their intense religious spirit, and the years spent 
in their schools affected the whole course of his development. In  
his own life he reconciled personal emotional religion with a modi- 
fied adoption of the Kantian critical philosophy. In  I 796 he be- 
came chaplain to the CharitC Hospital in Berlin. H e  was at  that 
time profoundly affected by German Romanticism, as represented 
by his friend Friedrich Schlegel. This is evidenced by his Con- 
fidential Letters on Schlegel's Lu~intEe (Vertraute Briefe iiber 
Schlegel's "Lucinde," 1801; ed. 1835; by Jonas Frankel, 1907; 
R. Frank, 1go7), as well as by his relation t o  Eleonore Grunow, 
the wife of a Berlin clergyman. Meantime he studied Spinoza and 
Plato, and was profoundly influenced by both, though he was never 
a Spinozist; he made Kant more and more his master, though he 
departed on fundamental points from him, and finally remodelled 
his philosophy; with some of Jacobi's positions he was in sym- 
pathy, and from Fichte and Schelling he accepted ideas, which 
in their place in his system, however, received another value and 
import. Schleiermacher was, in fact, a great eclectic. The literary 
fruit of this period of intense fermentation was his Reden uber 
die Religion (1799; ed. Gottingen, 1906)~ and his "new year's 
gift" t o  the new century, the Monologen (1800; ed. 1902). In  the 
first book he drew a sharp line between religion on the one hand 
and ethics and knowledge on the other. Religion is a matter of 
immediate intuition, he argued, whatever its manifestations and 
the dogmas with which it may be  cloaked. In  the Monologen he 
developed his ethical manifesto, in which he proclaimed his ideas 

as to the freedom and independence of the spirit, and as to  the re- 
lation of the mind to the world of sense and imperfect social or- 
ganizations. I n  these essays he emphasized individual personal 
development. 

From 1802 t o  1804, Schleiermacher was pastor in the little 
Pomeranian town of Stolp. These years were full of literary 
work. H e  relieved Friedrich Schlegel entirely of his nominal 
responsibility for the translation of Plato, which they had together 
undertaken (vols. 1-5, 1804-10; 3rd. ed., 1855-61; vol. 6, Repub. 
1828; 2nd ed., 1855-62); he was also occupied with Grzrndlinien 
einer Kritik der bislzerigen Sittenlehre (1803; 2nd ed. 1834), the 
first of his strictly critical and philosophical productions. I n  the 
year 1804 Schleiermacher went as university preacher and profes- 
sor, of theology to Halle, where he remained until 1807. There he 
wrote his dialogue the Weihnachtsfeier (1806; 4th ed. 1850)~ 
which stands midway between his Reden and his great dogmatic 
work, Der christlicke Glaube. 

After the battle of Jena he returned to Berlin (1807)~ where he 
was appointed pastor of the Trinity church. The next year he 
married the widow of his friend Willich. At the foundation of the 
Berlin university (ISIO), he received a theological chair, and 
shortly afterward became secretary to the Academy of Sciences. 
Schleiermacher threw himself into the movement for national in- 
dependence, acquiring a name and place in his country's annals 
with Arndt, Fichte, Stein and Scharnhorst. H e  shared i n  the 
reorganization of the Prussian church, and advocated, unsuccess- 
fully, the union of the Lutheran and Reformed churches. I n  the 
Kurze Darstellz~ng des theologischen Stztdiums (181 I ; 2nd ed. 
183o), he sought to do for theology what he had done for religion 
in his Reden. His chief theological work Der christliche Glaube 
?tach den Grundsatzen der evangelkchen Kirclze ( I  82 1-22 ; 2nd 
ed., greatly altered, 1830-31; 6th ed., 1884) is a classic, and has 
been described as the greatest theological work produced by 
Protestantism since the Reformation. Schleiermacher's aim was 
to reform Protestant theology by means of the fundamental ideas 
of the Reden, to put an end to the unreason and superficiality of 
both supernaturalism and rationalism, and to deliver religion and 
theology from a relation of dependence on perpetually changing 
systems of philosophy. His claim of the right of the church to 
frame its own liturgy in opposition to  the arbitrary dictation of 
the state brought upon him fresh troubles. H e  felt himself more 
and more isolated in Berlin. But he continued his translation of 
Plato and prepared a new and greatly altered edition of his Clzrist- 
liclte Glaube, anticipating the latter in two letters to his friend 
Liicke (in the Studien und Kritiken, 1829), in which he defended 
his theological position generally and his book in particular. H e  
continued his defence against Hengstenberg's party on the one 
hand and the rationalists von Colln and D. Schulz on the other, 
protesting against both subscription to the ancient creeds and the 
imposition of a new rationalistic formulary. H e  died, after a few 
days' illness, on Feb. 12, 1834. 

Phi losophical  System.-Schleiermacher maintained that the 
world and God are distinct, but correlative, and neither can be 
conceived without the other. The world without God would be 
"chaos," and God without the world an empty "phantasm." But 
though God is transcendent and unknowable he is immanent in the 
world. I n  self-consciousness God is present as the basis of the 
unity of our nature in every transition from a n  act of knowledge 
to an act of will, and vice versa. As far  as man is the unity of 
the real and the ideal, God is in him. H e  is also in  all things, 
inasmuch as in everything the totality of the world and its tran- 
scendental basis is presupposed by virtue of their being and cor- 
relation. The unity of our personal life amidst the multiplicity of 
its functions is the symbol of God's immanence in the world, 
though we may not conceive of the Absolute as a person. Though 
H e  may not be conceived as  the absolute cause of the world, the 
idea of absolute causality as symbolized in it may be taken as the 
best approximate expression of the contents of the religious con- 
sciousness. The unbroken connection of cause and effect through- 
out the world becomes thus a manifestation of God. God is to be 
sought only in ourselves and in the world. H e  is completely im- 
manent in the universe. I t  is impossible that His causality should 
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have any other sphere than the world, which is the totality of I 
being. "No God without a world, and no world without God." 
The divine omnipotence is quantitatively represented by the sum 
of the forces of nature, and qualitatively distinguished from them 
only as the unity of infinite causality from the multiplicity of its 
finite phenomena. Throughout the world-not excepting the realm 
of mind-absolute necessity prevails. As a whole the world is as  
good and perfect as a world could possibly be, evil being only the 
necessary limitation of individual being. 

Ethics.-In his earlier essays Schleiermacher pointed out the 
defects of ancient and modern ethical thinkers, particularly of 
Kant and Fichte, favouring only Plato and Spinoza. His own 
ethics connects the moral world by a deductive process with the 
fundamental idea of knowledge and being; it offers a view of the 
entire world of human action; i t  presents an arrangement of the 
matter of the science which tabulates its constituents after the 
model of the physical sciences; and it  supplies a sharply defined 
treatment of specific m ~ r a l  phenomena ir, their relation to the 
fundamental idea of human life as  a whole. Schleiermacher defines 
ethics as  the theory of the nature of the reason, or as the 
s~ientific treaiment of the e f l e ~ i s  p r o d u ~ r d  by hut~~a i l  seasoii in 
the world of nature and man. The ontological basis of ethics is 
the unity of the real and the ideal, and the psychological and actual 
basis of the ethical process is the tendency of reason and nature 
to unite in  the form of the complete organization of the latter by 
the former. The end of the ethical process is that corporeal nature 
may become the perfect symbol and organ of mind. Conscience, 
as the subjective expression of the presupposed identity of reason 
and nature in their bases, guarantees the practicability of our 
moral vocation. Nature is preordained or constituted to  become 
the symbol and organ of mind, just as mind is endowed with the 
impulse to realize this end. But the moral law must not be con- 
ceived under the form of an "imperative"; it  differs from a law 
of nature only as being descriptive of the fact that it ranks the 
mind as conscious will above nature. Strictly speaking, the anti- 
theses of good and bad and of free and necessary have no place in 
an ethical system, but simply in  history, which is obliged to com- 
pare the actual with the ideal; but as far as the terms "good" 
and "bad" are used in morals they express the rule or the contrary 
of reason, or the harmony of the contrary of the particular and 
the general. The idea of "free" as opposed to necessary expresses 
simply the fact that the mind can propose to itself ends, though 
a man cannot alter his own nature. I n  contrast to  Kant and 
Fichte and modern moral philosophers Schleiermacher assigned 
pre-eminent importance to  the doctrine of the summum bonum, 
or highest good. I t  represents in  his system the aim of the entire 
life of man, supplying the ethical view of the conduct of indi- 
viduals in relation to  society and the universe, and therewith 
constituting a philosophy of history a t  the same time. Moral 
functions cannot be performed by the individual in isolation but 
only in relation to  the family, the state, the school, the church, 
and society-all forms of human life which ethical science finds 
to its hand and leaves to  the science of natural history to  account 
for. Duties are divided with reference to the principle that every 
man make his own the entire moral problem and act a t  the same 
time in a n  existing moral society. This condition gives four gen- 
era1 classes of duty: duties of general association or duties with 
reference to  the community (Rechtsppicht), and duties of voca- 
tion (BerufspfEiclzt)-both with a universal reference, duties of 
the conscience (in which the individual is sole judge), and duties 
of love or of personal association. I t  was only the first of the 
three sections of the science of ethics-the doctrine of moral ends 
-that Schleiermacher handled with approximate completeness. 
In  his Christian Ethics he dealt with the subject from the basis of 
the Christian consciousness instead of from that of reason gen- 
erally; the ethical phenomena dealt with are the same in both 
systems, and they throw light on each other, while the Christian 
system treats more a t  leng.th and less aphoristically the principal 
ethical realities-church, state, family, art, science and society. 

Religious System.-From Leibniz, Lessing, Fichte, Jacobi 
and the Romantic school Schleiermacher had imbibed a profound 
mystical view of human personality. The ego, the person, is an 

individualization of universal reason; and the primary act  of self- 
consciousness is the first conjunction of universal and individual 
life. Thus every person becomes a specific and original repre- 
sentation of the universe. While therefore we cannot, as  we have 
seen, attain the idea of the supreme unity of thought and being by 
either cognition or volition, we can find it  in our own personality, 
in immediate self-consciousness or (which is the same i n  Schleier- 
macher's terminology) feeling. Feeling in this higher sense (as 
distinguished from "organic" sensibility), which is the minimum 
of distinct antithetic consciousness, the cessation of the antithesis 
of subject and object, constitutes likewise the unity of our being, 
in which the opposite functions of cognition and volition have their 
permanent background of personality and their transitional link. 
Having its seat in this central point of our being, o r  indeed consist- 
ing in the essential fact of self-consciousness, religion lies a t  the 
basis of all thought and action. I n  his earlier days he called i t  a 
feeling or intuition of the universe, consciousness of the unity of 
reason and nat~ire, of the infinite and the eternal within the finite 
and the temporal. I n  later life he described it  as the feeling of 
absolute dependence, or, as meaning the same thing, the conscious- 
ness of being in relation to  God. As in cvcry affection of our being 
by individual phenomena we are brought into contact with the 
whole universe, we are brought into contact with God a t  the same 
time as  its transcendental cause. This religious feeling is  not know- 
ledge in the strict sense, as it is purely subjective or immediate; 
but it  lies a t  the basis of all knowledge. The so-called natural as 
distinguished from positive religion, or the religion of reason, is a 
mere abstraction. All religions are positive, or their characteristics 
and value are mainly determined by the manner in  which the world 
is conceived. But these varying conceptions with their religious 
meaning become religiously productive only in the souls of re- 
ligious heroes, who are the authors of new religions, mediators of 
the religious life, founders of religious communities. For  religion 
is essentially social, and everywhere forms churches, the necessary 
organs of its highest life. The specific feature of Christianity is its 
mediatorial element, its profound feeling of the striving of the 
finite individual to reach the unity of the infinite whole, and its 
conception of the way in which Deity deals with this effort by 
mediatorial agencies, which are both divine and human. I t s  ad- 
herents are conscious of having been delivered hy  Christ from a 
condition in which their religious consciousness was overridden by  
the sense-c~nsciousness of the world and put into one in  which 
everything IS subordinated to  it. The mediator is  now the Chris- 
tian church, but in the case of Jesus, its originator, i t  was an 
entirely new and original factor in the process of religious develop- 
ment, and i n  so far,  like every new and higher stage of being, a 
supernatural revelation. The appearance of the Saviour in human 
history is therefore as a divine revelation neither absolutely 
supernatural nor absolutely beyond reason, and the controversy of 
the 18th century between the rationalists and supernaturalists 
rests on false grounds, leads to  wrong issues, and each party is 
right and wrong (see RATIONALISM). AS regards Christian theol- 
ogy, it  is not its business to  establish a system of objective truth, 
but simply to  present in  a clear connected form a given body of 
Christian faith as the contents of the Christian consciousness. 
Dogmatic theology is a connected accurate account of the doctrine 
held a t  a particular time in a given section of the Christian church. 
But such doctrines as constitute no integral part of the Christian 
consciousness-e.g., the doctrine of the Trinity-must be ex- 
cluded from the theological system of the evangelical theologian. 
As regards the relation of theology and philosophy, it  is not one 
of dependence or of opposition, but of complete independence, 
equal authority, distinct functions and perfect harmony. 

The marked feature of Schleiermacher's thought in every de- 
partment is the effort to  combine the antithetic conceptions of 
other thinkers. H e  is realistic and idealistic, individualistic and 
universalistic, monistic and dualistic, sensationalist and intellec- 
tualist, naturalist and supernaturalist, rationalist and mystic, 
gnostic and agnostic. Apart from the positive and permanent 
value of the higher unities which he  succeeds in establishing, the 
suggestiveness of his discussions of the great points a t  issue in all 
the principal fields of human thought, unsatisfactory as many of 
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his positions may be considered, make him one of the most instruc- 
tive of modern thinkers. And, since the focus of his almost uni- 
versal thought and inquiry and of his rich culture was religion 
and theology, he must be regarded as the classical representative 
of modern effort to reconcile science and philosophy with religion 
and theology, and the modern world with the Christian church. 

Schleiermacher's collected works were published in three sections: 
( I )  Theological (11 vo!s.) ; (2) Sermons (10 vols., ed. 1873-74, 
5 vols.) ; (3) Philosophical and Miscellaneous (9 vols., 1835-64). 
His Padagogtsche Schriften were separately published by Platz (3rd 
ed., 1902). Of lives the best are his own correspondence; Aus 
Schleiermachers Leben in  Briefen, by W. Dilthey (1858-63, in 4 vols., 
Eng. trans. by Rowan) ; Leben Schleiermachers by Dilthey (vol. i., 
1870, the period from 1768-1804) ; Friedrich Schleiermacher, ein 
Lebens- und Charakterbild, by D. Schenkel (Elberfeld, 1868) ; a 
selection of the letters by M. Rade (Jena, 1906). See also E. von 
Willick, Aus Schleiermachers Hause, Jugenderinnerungen seines Stief- 
sohnes (1909). The accounts and critiques of his philosophy, ethics and 
theology are numerous; some of the most valuable are: J. Schaller, 
Vorlesungen iiber Schleiermacher (Halle, 1844) ; G .  Weisenborn, Dar- 
stellung und Kritik der Schleiermacher'schen Glaubenslehre (1849) ; F.  
Vorlander, Schleiermachers Sittenlehre (Marburg, 1851) ; W. Bender, 
Schleiermachers Theologie mit ihren philosophischen Grundlagen (1876- 
78) ; 0. Ritschl, Schleiermachers Stellung zum Christentum in seinen 
Redeft iiber die Religion (1888) ; and Schleiermachers Theorie von der 
Frommigkeit (1897) ; 0. Kirn, Schleiermacher und die Romantik 
(1895) ; H. Bleek, Die, Grundlagen der Christologie Schleiermachers 
(1898) ; M. Fischer, Schleiermacher (1899) ; Liilmann, Das Bild des 
Christentums bei den grossen deutschen Idealisten ( I ~ o I ) ,  and Schleier- 
macher der Kirchenvater des 19. Jahrhunderts (1907) ; Stephan, Die 
Lehre Schleiermachers von der Erlosung (1901) ; Theile, Schleier- 
machers Theologie und ihre Bedeutung fur die Gegenwart (1903) ; 
G .  Thimme, Die religionsphilosophischen Pramissen der Schleier- 
nzacher'schen Glaubenslehre (1901) ; H. Sueskind, Der Einfluss Schell- 
ings auf die Entwicklung von Schleiermachers System (1909) ; F. 
Kattenbusch, i /on Schleiermacher zu Ritschl (1903) ; E. Cramaussel, 
La Philosophie religieuse de Schleiermacher (1909). Full bibliography 
in Ubenveg, Grundriss der Gesch. der PhiZosophie, Bd. 4 (1923). 

(J. F. SM.; X.) 

SCHLESWIG, capital of the Prussian province of Schleswig- 
Holstein, Germany, on the narrow arm of the sea called the Schlei, 
30 mi. to the N.W. of Kiel on the railway from Hamburg to 
Flensburg. Pop. (1939) 26,042. The town consists mainly of 
a single street, 36 mi. long, forming a semicircle round the Schlei. 
The church of St. Peter (IIOO), renewed in the Gothic style in 
the 15th century, contains a fine carved oak reredos by H%ns 
Bruggemann. The former commercial importance of the town 
has disappeared, and the Schlei now affords access to  small vessels 
only. Fishing, tanning, flour-milling and gardening are the chief 
industries. 

History.-Schleswig (ancient forms Sliesthorp, Sliasw'c, i.e., 
the town or bay of the Slia or Schlei) seems to have been already 
a place of importance in the 9th century, as a medium of trade 
between the North Sea and the Baltic. The first Christian 
church was built here by Ansgarius (d. 865), and it  became the 
seat of a bishop about a century later. The town, which obtained 
civic rights in 1200, also became the seat of the dukes of Schles- 
wig, but its commerce gradually dwindled owing to the rivalry of 
Lubeck, the wars in which the district was involved, and the 
silting up of the Schlei. At the partition of 1544 the old castle of 
Gottorp, built in 1160 for the bishop, became the seat of the 
Gottorp line of the Schleswig-Holstein family, which remained 
here till expelled by the Danish king Frederick IV. in I 713. From 
I 731 to 1846 it was the seat of the Danish governor of the duchies. 
For later history see SCHLESWIG-HOLSTEIN QUESTION. 
SCHLESWIG-HOLSTEIN, a province in the northwest 

of Prussia, formed out of the once Danish duchies of Schleswig, 
Holstein and Lauenburg, and of part of the lands of the former 
free city of Liibeck. It is bounded west by the North sea, 
north by Denmark, east by the Baltic sea, Liibeck and Mecklen- 
burg, and south by the lower course of the Elbe (separating it  
from Hanover). I t  thus consists of the southern half of the Cim- 
bric peninsula. As a result of the plebiscite taken in accordance 
with the Treaty of Versailles in 1920, the northern zone of 
the existing German province of Schleswig-Holstein was restored 
to Denmark, while the southern zone remained part of German 
territory. The new boundary line runs just north of Sylt, south 

of T$nder and north of Flensburg. In  addition to the mainland, 
which decreases in breadth from south to north, the province in- 
cludes several islands, the most important being Fehmarn in the 
Baltic, and Heligoland, Sylt and Fohr in the North sea. The 
total area of the province is 6,057 sq.mi. 

The more anclegt geological formations are scarcely met with in 
Schleswig-Holstein. The contrast between the two coast-lines of 
the province is marked. The Baltic coast has generally steep well- 
defined banks and is irregular, being pierced by numerous long and 
narrow inlets (Fohrden)  which often afford excellent harbours. 
The North Sea coast is low and flat, and its smooth outline is 
interrupted only by the estuary of the Eider and the peninsula 
of Eiderstedt. Dunes or sand-hills, though rare on the protected 
mainland, occur on Sylt and other islands, while the small flat 
islands called Halligen require protection by dykes. 

The climate of Schleswig-Holstein is mainly determined by  the 
proximity of the sea, and the mean annual temperature, varying 
from 45' in the north to  49' in the south, is rather higher than 
is usual in the same latitude. Rain and fog are frequent, but the 
climate is on the whole healthy. The Elbe forms the southern 
boundary of Holstein for 65 m., but the only river of importance 
within the province is the Eider, which rises in Holstein, and after 
a course of 1 2 0  m. falls into the North Sea, forming a n  estuary 
3 to 12 m. in breadth. I t  is navigable from its mouth as far as  
Rendsburg, which is on the Kaiser Wilhelm (Kiel-Elbe) canal, 
which intersects Holstein. There are numerous lakes in north-east 
Holstein, the largest of which are the Ploner See (12 sq.m.) and 
the Selenter See (9 sq.m.). 

The ordinary cereals are all culthated with success and there is 
generally a considerable surplus for export. Rape is grown in 
the marsh lands and flax on the east coast, while large quantities 
of appIes and other fruit were raised near Altona for the hamburg 
and English markets. The marsh lands afford admirable pasture, 
and great numbers of cattle are reared for export. The Holstein 
horses are also in request, but sheep-farming is comparatively neg- 
lected. Bee-keeping is a productive industry. The hills skirting 
the bays of the Baltic coast are generally pleasantly wooded, but 
the forests are nowhere of great extent except in Lauenburg. 
The fishing in the Baltic is productive; Eckernforde is the chief 
fishing station in Prussia. The oysters from the beds on the west 
coast of Schleswig are widely known under the misnomer of 
"Holstein natives." The mineral resources are almost confined 
to a few layers of rock-salt near Segeberg. The more important 
industrial establishments, such as iron foundries, machine works, 
tobacco and cloth factories, are mainly confined to the large towns, 
such as Rendsburg, Kiel and Flensburg. The shipbuilding of Kiel 
and other seaports, however, is important. The commerce and 
shipping of Schleswig-Holstein, stimulated by its position between 
two seas, as well as by its excellent harbours and waterways, are 
much more prominent than its manufactures. Kiel is one of 
the chief seaports of Prussia, while oversea trade ordinarily is car- 
ried on by Flensburg. Schleswig (26,042) is the official capital of 
the province, but Kiel (272,311) is the largest town. The main 
exports are grain, cattle, horses, fish and oysters, in return for 
which come timber, coal, salt, wine and colonial produce. 

The population of the province in 1939 was 1,598.414. Among 
the Germans the prevalent tongue is Low German, but the North 
Frisians on the west coast of Schleswig and the North sea islands 
still speak a Frisian dialect, which, however, is dying out. The 
peninsula of Angeln, between the Gulf of Flensburg and the 
Schlei, is supposed to have been the original seat of the English, 
and observers profess to  see a striking resemblance between this 
district and the counties of Kent and Surrey. The peasants of 
Dithmarschen in the south-west retain many of their ancient 
peculiarities. The language boundary between Danish and German 
now practically coincides with the political boundary. The chief 
educational institution in Schleswig-Holstein is the university of 
Kiel. 
SCHLESWIG-HOLSTEIN QUESTION, the name given 

to the whole complex of diplomatic and other issues arising in the 
19th century out of the relations of the two "Elbe duchies," 
Schleswig and Holstein, to the Danish Crown on the one hand 
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end the German Confederation on the other; which came to a 
crisis with the extinction of the male line of the reigning house 
of Denmark by the death of King Frederick VII. on Nov. 15, 
1863. The central question was whether the two duchies did or 
did not constitute an integral part of the dominions of the Danish 
Crown, with which they had been more or less intimately asso- 
ciated for centuries. This involved the purely legal question, 
raised by the death of the last common male heir to both Den- 
mark and the duchies, as t , ~  the proper succession in the latter, 
and the constitutional questions arising out of the relations of 
the duchies to the Danish crown, t o  each other, and of Holstein 
to the German Confederation. There was also the national ques- 
tion: the ancient racial antagonism between German and Dane, 
intensified by  the tendency, characteristic of the 19th century, to  
the consolidation of nationalities. Lastly, there was the inter- 
national question: the rival ambitions of the German powers in- 
volved, and beyond them the interests of other European States, 
notably that of Great Britain, in preventing the rise of a German 
sea-power in the north. 

E a r l y  History.-From time immemorial the country north of 
L L  - 
LIIC Elbe had been the battle-groiind of Danes and Gcrnians. 
Danish scholars point to the prevalence of Danish place-names 
far southward into the German-speaking districts as evidence 
that a t  least the whole of Schleswig was a t  one time Danish, i.e., 
place-names according t o  popular usage, not the official names 
given in German maps (e.g., Haderslev for Hadersleben. See 
La Question du Slesvig, p. 61 seq., "Noms de lieux"). German 
scholars claim it, on the other hand, as  essentially German. That 
the duchy of Schleswig, or South Jutland (Sonderjylland), had 
been from time immemorial a Danish fief was, indeed, not in 
dispute, nor was the fact that Holstein had been from the first 
a fief of the Germano-Roman empire. The controversy in the 
19th century raged round the "indissoluble" union of the two 
duchies, the principle of which had been secured by the Charter 
of Ribe, signed by the Danish King Christian I., in 1460, after 
his election by the respective estates as count of Holstein and 
duke of Schleswig. The "Eider Danes" (i.e., the party at  Copen- 
hagen which aimed a t  making the Eider, the southern boundary of 
Schleswig, the frontier of the Danish kingdom proper) claimed 
Schleswig as a n  integral part of the Danish monarchy, which, on 
the principle of the union, involved the retention of Holstein also; 
the Germans claimed Holstein as a part of Germany and, there- 
fore, on the same historic principle, Schleswig also. 

The Congress of Vienna, instead of settling the questions in- 
volved in the relations of the duchies of Denmark once for all, 
sought to  stereotype the old divisions in the interests of Germany. 
I n  1806, after the dissolution of the Holy Roman empire, the 
duchies had been virtually incorporated in Denmark. This settle- 
ment was reversed by the Congress, and while Schleswig re- 
mained as before, Holstein and Lauenburg were included in the 
new German Confederation. The opening up of the Schleswig- 
Holstein question thus became sooner or later inevitable. The 
Germans of Holstein, influenced by the new national enthusiasm 
evoked by  the War of Liberation, resented more than ever at- 
tempts to treat them as part of the Danish monarchy and, en- 
couraged by  the sympathy of the Germans in Schleswig, tried 
to reassert in the interests of Germanism the old principle of 
the unity of the duchies. The political atmosphere, however, had 
changed at  Copenhagen also; and their demands were met by the 
Danes with a nationalist temper as intractable as their own. 
Affairs were ripe for a crisis, which the threatened failure of 
the common male heirs to the kingdom and the duchies 
precipitated. 

CRISIS OF 1848-49 

When Christian VIII succeeded his father Frederi~k VI  in 
1839 the elder male line of the house of Oldenburg was on the 
point of extinction, the king's only son and heir having no chil- 
dren. To German opinion the solution of the question of the 
succession seemed clear enough. The Crown of Denmark could 
be inherited by female heirs; in the duchies the Salic law had 
never been repealed and, in the event of a failure of male heirs 

to Christian VIII. ,  the succession would pass to  the dukes of 
Augustenburg. Danish opinion, on the other hand, clamoured 
for a royal pronouncement proclaiming the principle of the in- 
divisibility of the monarchy and its transmission intacl to a single 
heir, in  accordance with the royal law. To  this Christian VIII.  
yielded so far  as to issue in 1846 letters patent declaring that 
the royal law in the matter of the succession was in  full force 
so far as Schleswig was concerned. As to Holstein he stated that 
he could not give so clear a decision, but the principle of the 
independence of Schleswig and of its union with Holstein were 
expressly reaffirmed. An appeal against this by  the estates of 
Holstein to  the German diet received no attention. The revolu- 
tionary year 1848 brought matters to  a head. On Jan. 28, Chris- 
tian VIII.  proclaimed a new constitution which, while preserving 
the autonomy of the different parts of the country, incorporated 
them for common purposes in a single organization. The estates 
of the duchies replied by demanding the incorporation of Schles- 
wig-Holstein: as a single constitutional state, in the German Con- 
federation. Frederick VII., who had succeeded his father a t  the 
end of January, declared (March 4) that he had no right to deal 
in this with Schleswig, and, yielding to the Eider-Danish 
party, withdrew the rescript of January (April 4) and announced 
to the people of Schleswig (March 27) the promulgation of a 
liberal constitution under which the duchy, while preserving i ts  
local autonomy, would become an integral part of Denmark. 

Pruss ian  Intervention.-Meanwhile the duchies had broken 
out into insurrection; a provisional Government had been estab- 
lished a t  Kiel; and the duke of Augustenburg had hurried t o  
Berlin to secure the assistance of Prussia in  asserting his rights. 
This was a t  the very crisis of the revolution in Berlin, and t h e  
Prussian Government saw in the proposed intervention in Den- 
mark in a popular cause an excellent opportunity for  restoring 
its damaged prestige. Prussian troops were accordingly marched 
into Holstein and, the diet having on April 12 recognized the 
provisional Government of Schleswig arid commissioned Prussia 
to enforce its decrees, General Wrangel was ordered to occupy 
Schleswig also. Prussia, as the mandatory of Germany, en- 
deavoured to enforce the principle that the states were inde- 
pendent, indissolubly united and hereditary only in  the male line. 
But the Germans had reckoned without the .European powers, 
which were united in opposing any dismemberment of Denmark, 
even Austria refusing to assist in enforcing the German view. 

Convent ion  of Ma1moe.-Prussia was now confronted on 
the one side by the German nation urging her t o  action, on the 
other side by the European powers threatening the worst conse- 
quences should she persist. Frederick William chose the lesser 
of two evils and, on Aug. 26, 1848, Prussia signed a t  Malmoe 
a convention which yielded practically all the Danish demands. 
The Holstein estates appealed to the German parliament, but 
it was soon clear that this had no means of enforcing its views, and 
the convention was ratified a t  Frankfort. 

The convention was only in  the nature of a truce establishing 
a temporary modus vivendi, and the main issues continued to be 
hotly debated. A conference held in London failed t o  arrive at 
a settlement, and on April 3, 1849, the war was renewed. But 
the European situation, and notably the attitude of the Emperor 
Nicholas I. of Russia-who looked on Augustenburg as a rebel 
and Russia as bound in honour to  safeguard the interests of the 
Danish Crown-decided Prussia to  conclude peace with Den- 
mark on the basis of the status quo ante bcllz~m. 

T r e a t y  of Berlin, 1850.-The treaty was signed a t  Berlin on 
Juiy 2, 1850 Both parties reserved all their antecedent rights; 
but for Denmark it was enough, since i t  empowered the king- 
duke to restore his authority in Holstein with or without the 
consent of the German Confederation. Danish troops marched 
in to  coerce the duchies; but, meanwhile, negotiations among 
the powers continued, and on Aug. 2,  1850, Great Britain, France, 
Russia and Norway-Sweden signed a protocol, t o  which Austria 
subsequently adhered, approving the principle of restoring the 
integrity of the Danish monarchy. On Jan. 28, 1852, Icing Fred- 
erick VII. issued a royal letter announcing the institution of 
a unitary State which, while maintaining the fundamental con- 
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stitution of Denmark, would increase the powers of the estates 
of the two duchies. This was approved by Prussia and Austria, 
and by the German federal diet in so far  as i t  affected Holstein 
and Lauenburg. 

The Pro toco l  of London ,  1852.-The question of the suc- 
cession was next approached. The  main obstacle t o  an agree- 
ment among the Powers was removed when, on March 31, 1852, 
the duke of Augustenburg resigned his claim in return for a 
money payment. Further adjustments followed. After the re- 
nunciation by the emperor of Russia (who represented the elder, 
Gottorp line) and others of their eventual rights, Charlotte, 
landgravine of Hesse, sister of Christian VIII., and her son 
Prince Frederick transferred their rights to  the latter's sister 
Louise, who in her turn transferred them to her husband Prince 
Christian of Gliicksburg. This arrangement received international 
sanction by the protocol signed in London on May 8, 1852, by the 
five great powers and Norway and Sweden. On July 31, 1853, 
King Frederick VII. gave his assent to a law settling the crown 
on Prince Christian, "prince of Denmark," and his heirs male. 
The protocol of London, while consecrating the principle of the 
integrity of Denmark, stipulated that t h e  rights of the German 
Confederation in Holstein and Lauenburg should remain unaf- 
fected. I t  was, in fact, a compromise which satisfied neither the 
Danes nor the Germans; and when in Oct. 1855, King Frederick 
issued a parliamentary constitution for the whole monarchy, its 
legality was disputed by the two German great powers, on the 
ground that the estates of the duchies had not been consulted, 
and the diet of the Confederation refused to admit its validity 
so  far as Holstein and Lauenburg were concerned (Feb. 11, 1858). 

The question was now once more the subject of international 
debate; but the situation was no longer so favourable to the 
Danish view. The Crimean War had crippled Russia, and Nicholas 
I. was dead. France was prepared to sell the Interests of Den- 
mark in the duchies to Prussia in  return for "compensations" to 
herself elsewhere. Great Britain alone sided with the Danes; but 
the action of British ministers, who realized the danger to British 
supremacy a t  sea of the growth of German sea-power in the 
Baltic, was hampered by the natural sympathy of Queen Victoria 
and the prince consort with the German point of view1. The result 
was that the German diet, on the motion of Bismarck, having 
threatened federal intervention (July zq), Frederick VII. abol- 
ished the general constitution so far as it  affected Holstein and 
Lauenburg, while retaining it  for Denmark and Schleswig 
(Nov. 6). 

CRISIS OF 1863-64 

Though even this concession violated the principle of the 
"indissoluble union" of the duchies, the German diet, fully occu- 
pied a t  home, determined to refrain from further action till the 
Danish parliament should make another e f f ~ r t  to pass a law or 
budget affecting the whole kingdom without consulting the estates 
of the duchies. This contingency arose in July 1860, and in the 
spring of the following year the estates were once more a t  open 
odds with the Danish Government. The German diet now pre- 
pared for armed intervention; but it  was in no condition to  carry 
out its threats, and Denmark decided, on the advice of Great 
Britain, to  ignore it  and open negotiations directly with Prussia 
and Austria as independent Powers. These demanded the restora- 
tion of the union between the duchies, a question beyond the 
competence of the Confederation. Denmark replied with a refusal 
to  recognize the right of any foreign Power to interfere in her 
relations with Schleswig; to  which Austria, anxious to  conciliate 
the smaller German princes, responded with a vigorous protest 
against Danish infringements of the compact of 1852. Lord 
John Russell now intervened, on behalf of Great Britain, with 
a proposal for a settlement of the whole question on the basis of 
the independence of the duchies under the Danish Crown2. This 

'See Queen Victoria to Lord Malmesbury, May I, 1858, in Letters 
(pop. ed., 1go8), iii. 280.  Compare the letters to Palmerston of June 
21, 1849, ii. 222, and June 22, 1850, ii. 279, with Palmerston to Russell, 
June 23, 1850, and Queen Victoria to Russell, ii. 250. 

2Note of Sept. 24, 1862. For the diplomatic correspondence on the 
duchies see Purl. Papers, Ixxiv. (1863). 

was accepted by Russia and by the German great powers, and 
Denmark found herself isolated. The international situation, how- 
ever, favoured a bold attitude, and she met the representations 
of the powers with a flat defiance. The retention of Schleswig 
as an Integral part of the monarchy was to her a matter of life 
and death; the German Confederation had made the terms of 
the protocol of 1852, defining the intimate relations between the 
duchies, the excuse for  unwarrantable interference in the internal 
affairs of Denmark; and on March 30, 1863, a royal proclamation 
was published a t  Copenhagen repudiating the compacts of 1852, 
and, by defining the separate position of Holstein in the Danish 
monarchy, negativing the claims of Germany upon Schleswig3, 

Danish  Cons t i tu t ion  of 1863.-The reply of the German diet 
was a note to Copenhagen (July g) demanding, on pain of federal 
execution, the withdrawal of the proclamation and the grant of 
a constitution based on the compacts of 1852 or on the British 
note of Sept. 24, 1862. Instead, King Frederick VII. issued on 
Sept. 28, 1863, a new constitution for "our kingdom of Denmark- 
Slesvig," which, encouraged by the hesitating attitude of the Ger- 
man diet, the Danish parliament passed on Nov. 13. Two days 
later Frederick VII. died. 

The "Protocol-King," Christian IX. ,  who now ascended the 
throne, was in a difficult position. The first act he was called 
upon to perform was to  sign the new constitution. To  sign was 
to violate the terms of the very protocol which was his title to 
reign; to refuse to  sign was to defy the sentiment of his Danish 
subjects. H e  chose what seemed the remoter evil, and on Nov. 18 
signed the constitution. The news was received in Germany wlth 
violent manifestations of anger. Frederick, duke of Augustenburg, 
son of the prince who in 1852 had renounced the succession to the 
duchies, now claimed his rights on the ground that he had had 
no share in the renunciation. In  Holstein an agitation in  his 
favour had begun from the first, and thls was extended to Schles- 
wig on the terms of the new Danish constitution becoming known. 
His claim was enthusiastically supported by the Gerqan princes 
and people, and in spite of the negative attitude of Austria and 
Prussia the federal diet decided to occupy Holstein "pending 
the settlement of the succession." On Dec. 24 Saxon and Han- 
overian troops marched into the duchy in the name of the Ger- 
man Confederation, and supported by their presence and by the 
loyaity of the Holsteiners the duke of Augustenburg assumed the 
Goverylent under the style of Duke Frederick VIII.  

A t t i t u d e  of A u s t r i a  and Prussia.-With this "follyn-as 
Bismarck roundly termed lt-Austria and Prussia, in the teeth 
of violent public opinion, would have nothing to do, for neither 
wished to risk a European war. I t  was clear to Bismarck that the 
two powers, as parties to the protocol of 1852, must uphold 
the succession as fixed by it, and that any action they might take 
in consequence of the violation of that compact by Denmark must 
be so "correct" as t o  deprive Europe of all excuse for interfer- 
ence. The publication of the new constitution by Christian IX.  
was in Itself sufficient to justify a declaration of war by the two 
powers as parties to the signature of the protocol. As to  the 
ultimate outcome of their effective intervention, that could be 
left to  the future to decide. Austria had no clear views. King 
William wavered between his Prussian feeling and a sentimental 
sympathy with the duke of Augustenburg. Bismarck alone knew 
exactly what he wanted, and how t o  attain it. "From the begin- 
ning," he said later (Rejlectiow, ii. IO), "I kept annexation 
steadily before my eyes." 

The protests of Great Britain and Russia against the action of 
the German diet helped Bismarck to persuade Austria that im- 
mediate action must be taken. On Dec. 28 a motion was intro- 
duced in the diet by Austria and Prussia, calling on the Confeder- 
ation to occupy Schleswig as a pledge for the observance by Den- 
mark of the compacts of 1852. This Implied the recognition of 
the rights of Christian IX., and was indignantly rejected; where- 
upon the diet was informed that Austria and Prussia would act 
in the matter as independent European Powers. The agreement 
between them was signed on Jan. 16, 1864. One article stated 

3For this and later correspondence see Part. Papers, lxiv. (1864) 
p. 40 seq. 
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that the two Powers would decide only in concert on the relations 
oi the duchies, and that they would in no case determine the 
question of the succession save by mutual consent. 

At this stage, had the Danes yielded to the necessities of the 
situation and withdrawn from Schleswig under protest, the Euro- 
pean Powers would probably have intervened, a congress would 
have restored Schleswig to the Danish Crown, and Austria and 
Prussia, as European Powers, would have had no choice but to  
prevent any attempt upon i t  by the duke of Holstein. To pre- 
vent this possibility Bismarck made the Copenhagen Government 
believe that Great Britain had threatened Prussia with interven- 
tion should hostilities be opened, "though, as a matter of fact, 
England did nothing of the kind."  he cynical stratagem suc- 
ceeded; Denmark remained defiant; and on Feb. I, 1864, the 
Austrian and Prussian forces crossed the Eider. 

The D a n i s h  War.-An invasion of Denmark itself had not 
been part of the original programme of the allies; but on Feb. 
18 some Prussian hussars, in the excitement of a cavalry skir- 
mish, crossed the frontier and occupied the village of Kolding. 
Bismarck determined to use this circumstance to revise the whole 
situation. H e  urged upon Austria the necessity for a strong policy, 
so as to  settle once for all not only the question of the duchies 
but the wider question of the German Confederation; and Austria 
reluctantly consented t o  press the war. On March 5 a fresh 
agreement was signed between the Powers, under which the com- 
pacts of 1852 were declared to be no longer valid, and the posi- 
tion of the duchies within the Danish monarchy as a whole was 
to be made the subject of a friendly understanding. Meanwhile, 
however, Lord John Russell on behalf of Great Britain, sup- 
ported by Russia, France and Sweden, had intervened with a 
proposal that the whole question should once more be submitted 
to a European conference1, The German Powers agreed on 
condition that the compacts of 1852 should not be taken as  a 
basis, and that the duchies should be bound to Denmark by a 
personal tie only. But the proceedings of the conference, which 
apened a t  London on April 2 5  only revealed the inextricable tangle 
of the issues involved. Beust, on behalf of the Confederation, 
demanded the recognition of the Augustenburg claimant; Austria 
leaned to a settlement on the lines of that of 1852; Prussia, i t  
was increasingly clear, aimed a t  the acquisition of the duchies. 
The first step towards the realization of this latter ambition was 
to  secure the recognition of the absolute independence of the 
duchies, and this Austria could only oppose at  the risk of for- 
feiting her whole influence in Germany. The two Powers, then, 
agreed to demand the complete political independence of the 
duchies bound together by common institutions. The next move 
was uncertain. As to  the question of annexation Prussia would 
leave that open, but made it  clear that any settlement must in- 
volve the complete military subordination of Schleswig-Holstein 
to  herself. This alarmed Austria, which had no wish to see a 
further extension of Prussia's already overgrown power, and she 
began to champion the claims of the duke of Augustenburg. This 
contingency, however, Bismarck had foreseen and himself offered 
to support the claims of the duke a t  the conference if he would 
undertake to  subordinate himself in all naval and military mat- 
ters to  Prussia, surrender Kiel for the purposes of a Prussian war- 
harbour, give Prussia the control of the projected North Sea 
Canal, and enter the Prussian Customs Union. On this basis, with 
Austria's support, the whole matter might have been arranged 
without-as Beust pointed out (Mem.  i. 272)-the increase of 
Prussia's power beyond the Elbe being any serious menace to 
Austrian influence in Germany. Fortunately, however, for Bis- 
marck's plans, Austria's distrust of Prussia led her to oppose this 
settlement and a t  her instigation the duke of Augustenburg 
rejected it. 

T r e a t y  of V i e n n a ,  1864.--0n June 25 the London confer- 
ence broke up without having arrived a t  any conclusion. On the 
24th, in view of the end of the truce, Austria and Prussia had 
arrived a t  a new agreement, the object of the war being now de- 

'Part. Papers (18641, Ixv. 1 2 4  seq. Beust ( M e w .  i. 2 5 a )  says that 
Queen Victoria personally intervened to prevent British adion in 
favour of Denmark. 

clared to  be the complete separation of the duchies from Denmark. 
As the result of the short, campaign that followed, the prelimi- 
naries of a treaty of peace were signed on Aug. I, the king of 
Denmark renouncing all his rights in  the duchies in  favour of 
the emperor of Austria and the king of Prussia. The definitive 
treaty was signed a t  Vienna on Oct. 30, 1864. By Article XIX., 
a period of six years was allowed during which the inhabitants 
of the duchies night  "opt" for Danish nationality and transfer 
themselves and their goods to Denmark; and the right of "in- 
digenacy" was guaranteed t o  all, whether in  the kingdom or the 
duchies, who enjoyed it  a t  the time of the exchange of ratification 
of the treaty2. 

SETTLEMENTS OF 1866 AND 1920 

The Schleswig-Holstein Question from this time onward be- 
came merged in the larger question of the general relations of 
Austria and Prussia. So far as Europe was concerned i t  was 
settled by the decisive result of the Austro-Prussian war of 
1866. (See SEVEN WEEKS' WAR.) I t  survived, however, as  be- 
tween Danes and Germans, though narrowed down to the question 
of the fate  of the Danish population of the northern duchy. 

By Article V. of the Treaty of Prague (Aug. 23, 1866) Schles- 
wig was ceded by Austria to  Prussia with the reservation that 
"the populations of the North of Schleswig shall be again united 
with Denmark in the event of their expressing a desire so to  be 
by a vote freely exercised." But the plibiscite never came. I t s  
inclusion in the treaty had been no more than a diplomatic de- 
vice to save the face of the emperor Napoleon 111.; .Prussia had 
from the first no intention of surrendering an inch of the terri- 
tory she had conquered; the outcome of the Franco-German War 
made it  unnecessary for her even to pretend that she might do 
so; and by  the Treaty of Vienna of Oct. 11, 1878, the clause 
relating to  the plibiscite was formally abrogated with the assent 
of Austria. 

T o  incorporate Schleswig in the German empire, however, was 
one thing; to  absorb its people into the German nation quite 
another. South Schleswig was already German; but for 50 years 
Germanism, backed by all the weight of the empire and imposed 
with the weapons of official persecution, had not held its own in 
North Schleswig; in spite of an enormous emigration, in 1905, of 
the 148,000 inhabitants of North Schleswig 1g9,ooo spoke Danish, 
while of the German-speaking immigrants i t  was found that more 
than a third spoke Danish in the first generation; and this in 
spite of the fact that, from 1864 onward, German had gradually 
been substituted for Danish in the churches, the schools, and 
even in the playground. But the scattered outposts of Germanism 
could hardly be expected to  acquiesce without a struggle in a 
situation that threatened them with social and economic extinc- 
tion. Fifty years of dominance, secured by official favour, had 
filled them with a double measure of aggressive pride of race, 
and the question of the rival nationalities in Schleswig, like that 
in Poland, remained a source of trouble and weakness within the 
frontiers of the German empire. 

During the years preceding the World War, the efforts to  Ger- 
manize the Danish inhabitants of Schleswig continued, but only 
succeeded in strengthening their Danish national consciousness. 
I n  Aug. 1914 the effects of this spirit were so feared in Germany 
that a number of prominent Danes were imprisoned, and during 
the War the aspirations for union with Denmark were silenced. 
On the one hand, there was the German censorship, and on the 
other hand, the Danes themselves in Schleswig did not wish to 
endanger Denmark's neutrality. 

On Oct. 23, 1918, however, H. P. Hanssen, a Danish represen- 
tative, raised the demand for reunion in the German Reichstag; 
on the same day the Danish Rigsdag passed a resolution in favour 
of a readjustment of the frontier on the principles of nationality. 
On Nov. 28 the Danish Government communicated its wishes 
to  the Allies, and in Feb. 1919 a united Danish North Schleswig 
delegation was sent to  the Peace Conference in Paris to  present 
the Danish point of view: a plebiscite en bloc in North Schleswig 
(zone I ) ;  a community ballot in Central Schleswig and Flens- 

=The full text of the treaty is in La Question du Slesvig, p. 173 et seq. 



burg (zone 2) and voting rights to all those born in the voting 
district. The Peace Treaty, presented May 7, further provided 
for a plebiscite in a third zone, but this was later dropped. 

On the treaty coming into force (Jan. 10, 1920) an international 
commission took charge of the plebiscite district. Zone I gave 
7 5,431 votes for Denmark, 2 5,329 for Germany (Feb. 10) ; zone 
2, 48,148 votes for Germany, 13,029 for Denmark (March 14). 
The frontier established by the treaty of July 5, 1920 gave effect 
to this verdict, and restored to Denmark that part of Schleswig 
which lies north of the Flensburg fjord, and of a line drawn ap- 
proximately west from it. On July 7 the executive power in 
Zone I was handed o\.er to  Denmark. 

Subsequent elections have shown the line to be fairly drawn. 
The Danish vote polled in Germany in I924 was 7,700-insuffi- 
cient to return a Danish representative. The German votes for 
the Rigsdag in 1921 and 1924 totalled 7,500, returning one mem- 
ber under the system of proportional represehtation. The Treaty 
of Versailles imposed no special obligations upon Denmark with 
regard to her German minority, since the Danish constitution 
offered adequate safeguards; on the same grounds the Danish 
Government declined the proposal for a special treaty with Ger- 
many for reciprocal protection of the minorities, as this might 
lead to interference by the Government of one country in the 
affairs of another. The Danish Government, however, offered 
the German minority every facility to develop its own culture, 
the school system of North Schleswig being reorganized with this 
view; parents decide whether they will have their children edu- 
cated in German or Danish a t  primary schools, and German pri- 
vate schools receive State grants. 

See Sach, Gesckickte der Stadt Schlesx~ig (Schleswig, 1875) ; and 
Jensen, Schleswig und Umgebung (Schleswig, 1905). 

BIBLIOGRAPHY.-The literature on the subject is vast. From the 
German point of view the most comprehensive treatment is in C. Jan- 
sen and K. Samwer, Sclzleswzg-Holsteins Befreiung (Wiesbaden, 1897) ; 
see also H .  C .  L. von Sybel, Foundation of the German Empire (Eng 
trans., New York, 1890-91) ; Bismarck's Reflections and Reminiscences 
and L. Hahn, Bismarck (5 vols., 1878-91). The Danish point of view 
is ably and moderately presented in La Question d u  Slesvig, a collection 
of essays by various writers edited by F. de Jessen (Copenhagen, 1906) 
with maps and documents. (W. A. P.; X.) 

SCHLETTSTADT: see S~LESTAT. 
SCHLEY. WINFIELD SCOTT (1839-19 I I), American 

naval officer, &as born at  Richfields, near Frederick, Md., on Oct. 
9, 1839. H e  graduated a t  the United States naval academy in 
1860, and during the Civil War was in active service as a lieuten- 
ant until July 1863. I n  1872-75 he was head of the department 
of modern languages in the U.S. naval academy. H e  was promoted 
commander in 1874; in 1876-79 commanded the "Essex," most 
of the time in the South Atlantic, and then until Oct. 1883 war 
inspector of the second lighthouse district. I n  Feb. 1884, Schleq 
was appointed to command the third Greely relief expedition; 
and near Cape Sabine on June 22 rescued Greely and six com. 
panions. H e  commanded the "Baltimore" in Rear Admiral Georgr 
Brown's squadron off the coast of Chile in 1891. H e  was commis 
sioned commodore on Feb. 6, 1898, and was put in command oi 
the "flying squadron," with the "Brooklyn" as his flagship, fol 
service in the war with Spain. The command of the fleet off San 
tiago de Cuba was taken from Schley by Acting Rear Admira 
W. T. Sampson. I n  the battle of Santiago on July 3, Schley. ir 
Sampson's absence, was the senior officer. On Aug. 10, Schle) 
was advanced six numbers and was made rear admiral for "emi 
nent and conspicuous conduct in battle." When the Navy depart 
ment recommended that Sampson be promoted eight numbers anc 
over the head of Schley, who had ranked him for 42 yeaks, then 
was a bitter controversy, and the Senate did not confirm the pro 
motion. On April 14, 1899, Schley was commissioned rear admiral 
I n  1901 he retired from active service. At his request, because o 
the charges made against him in E. S. Maclay's His tory  of thc 
N a v y ,  a court of inquiry investigated Schley's conduct before an( 
during the battle of Santiago; in 1901 the court pronounce( 
Schley guilty of delay in locating Cervera's squadron, of careless 
ness in endangering the "Texas" by a peculiar "loop" movemen 
or turn of the "Erooklyn" which blanketed the fire of other Amer 

ican vessels, and of disobedience to a departmental order of May 
25, butlit recommended that no action be taken. H e  died in New 
York city, on Oct. 2 ,  1911. 

Schley wrote, with James Russell Soley, T h e  Rescue of Greely 
(1885). See Schley's Forty-five Years under the Flag (1904) ; 
Admiral Schley's Own Story," Cosmopolitan Magazine, vol. lii. 

(1912) ; and James Parker, Rear Admiral Sckley, Sampson and 
Cervera (1910). 

SCHLICH, SIR WILLIAM, K.C.I.E., cr. 1909 (1840- 
192j), British forestry expert, was born at  Darmstadt, Germany, 
on Feb. 28, 1840, and educated there and at  the University of 
Giessen. In  1866 he entered the Indian Forests Department, be- 
came conservator of forests in  1871, and 10 years later inspector- 
general of forests to  the Government of India. I n  1886 he became 
a naturalized British subject. H e  was one of the pioneers of the 
study of forestry in England, organizing in 1885 the first school 
at Cooper's Hill, which was transferred to  Oxford in 1905. H e  
was appointed professor of forestry at  Oxford the same year and 
retained the post until 1919. Among his books on the subject are: 
A Manual of Forestry (1889-95; new ed., 5 vol., 1925) and 
Forestry in t h e  Uni ted  K i n g d o m  (1904). H e  died a t  Oxford on 
Sept. 28, 1925. 

SCHLIEFFEN, ALFRED, COUNT VON (1833-1g13), Prus- 
sian soldier, was born on Feb. 28, 1833 in Berlin, of a Pomeranian 
famiIy, the son of an army officer. H e  studied a t  Berlin Uni- 
versity and the military academy and served in the war of 1866 
against Austria and in that of 18 70-71 against France as a gen- 
eral staff officer. In  1891 he was appointed chief of the general 
staff of the army. H e  held this position for 15 years, exercising 
an extraordinary influence on the development of the German 
general staff and the whole German army. H e  faced the problem 
of a war on two fronts, which would have to be waged with a 
single huge army. H e  promoted the training of general staff 
officers in the leading of huge armies, urged on technical equip- 
ment, and, finally, he threw all his energies into the effort to  
equip the army with mobile heavy artillery. H e  retired in 1907. 

On his retirement Schlieffen put his views in writing. H e  is 
indeed far better known as an author than as chief of the general 
staff of the army. H e  was a disciple of Clausewitz, who in his 
turn had deduced his doctrine of strategy from Napoleon. Field- 
marshal von Moltke, whose successor and disciple Schlieffen was, 
had also based his ideas on Clausewitz, and it  was the Napoleon- 
Moltke strategy that Schlieffen sought to carry on. The essence 
of their doctrine is that the enemy forces should be not merely 
defeated but destroyed. To  this end it  seemed to them necessary 
that not only the front but the flanks and if possible the rear should 
be attacked, so that the enemy should be forced to give battle on 
a reversed front. Schlieffen pushed this system to its logical con- 
clusion. H e  saw Germany surrounded on all sides by  enemies 
who, together, were far more powerful than herself. I t  seemed 
to him that the only salvation lay in opposing one of the enemies 
with a superior force, inflicting on him a decisive defeat, and then, 
using a well-developed network of railways and manoeuvring on 
inner lines, turning upon the other enemy against whom until then 
a defensive attitude would have been maintained. For this end 
rapidly decisive blows were needed and his writings aimed a t  prov- 
ing such blows to be possible and showing how troops could be 
handled for that purpose. 

With a marked singleness of purpose Schlieffen sought out the 
appropriate examples in military history and presented them in 
a new guise. His works are not military history in the accepted 
sense; he used military history to  corroborate his doctrines. His 
books are definitely instructional. H e  watched the military- 
political situation of his own country, and feared, lest the grave 
hour should find, in the position he had had to leave, a man un- 
equal to the overwhelming task. "A commander-in-chief must be 
inspired by something superhuman, something supernatural, call 
it genius or what you will." 

Schlieffen died in Berlin on Jan. 4, 1913, but  in 1914-seven 
years after his retirement-he still played his part in the world's 
history; for on retiring, he had bequeathed to his successor, 
General Moltke the younger, the plan for deployment against 
France. This plan embodies his strategic convictions. I t  is a t  



once immensely bold and also simple. Only the bare minimum 
 as to remaiii faciiig the Russidris; in tile West ihe ieit fldrlk 
was to be held back and the troops in Alsace were to withdraw 
behind the Rhine and face attack on the line Metz-Strasbourg. 
The bulk of the army was to deploy on the right flank and, pivot- 
ing on hletz, to  drive forward against the line Dunkirk-L'erdun. 
I n  this way the strongly fortified east front of France would be 
turned and the French army forced to give battle with a reversed 
front. Schlieffen intended not to  give a recipe for victory, but 
to indicate the operative idea which, if logically carried out, 
would make possible the swift decision which alone could save 
Germany from her doom. The German army commander of I914 
considerably diluted the Schlieffen plan and, particularly in its 
execution, followed other courses than those pointed to by the 
dead strategist. And so i t  was that the inspired scheme of 
Schlieffen did not bear the fruits which were expected. 

How armies are to  be handled in the Schlieffen spirit the war 
on the Eastern front showed. The battle of Tannenberg has very 
justly been cdlied a super-Cannae, and the ~ampaign of Lodz, 
the German attack against the Warsaw-Thorn line-the best- 
conceived operation of the whole War, which was directed solely 
against the right flank of the Russians-rests upon Schlieffen's 
ideas. The field marshal's influence on the German leadership 
in the World War is incontestable, and his lifework cannot be 
ignored by  anyone who intends to  study the history of the World 
War. See  Graf Schlieffen, Gesantmelte Schrif ten (Berlin, 1913); 
Cannae, selection from the above (Berlin, 192 5). 

B I B L I O G R A P H ~ . - G ~ ~ ~ ~ ~ ~  Freiherr von Freytag-Loringhoven, Gen- 
eralfeldmarschall Graf von Schlieffen ( ~ e i p z i ~ ,  1920) ; Hugo Rochs, 
Schlieffen (Berlin, 1921) ; Wolfgang Forster, Graf Schlieffen z~nd der 
Weltkrieg (2nd edition, Berlin, 1925). (K. VON 0.) 

SCHLIEMANN, HEINSICH (182 2-1890) , German ar- 
chaeologist, was born on Jan. 6, 1822 a t  Neu Buckow in Meck- 
lenburg-Schwerin, the son of a poor pastor. H e  has stated in his 
autobiography that through all bis early years of struggle, when 
he was successively grocer's apprentice at  Fiirstenberg, cabin- 
boy on the "Dorothea" bound for Venezuela, and, after her wreck, 
office attendant and then book-keeper in Amsterdam, he nourished 
a passion for the Homeric story and an ambition to become a 
great linguist. I n  the end, thanks to an unusually powerful mem- 
ory and determined energy, he acquired a knowledge of seven 
or eight tongues besides his own, including ancient and modern 
Greek. The house of B. H .  Schroder of Amsterdam sent him in 
1846 to St. Petersburg, where he established a business of his 
own and embarked in the indigo trade. He made a fortune at the 
time of the Crimean War, partly as a military contractor. Hap- 
pening to be in California when made a State of the Union, in 
1850, he became and remained an American citizen. After travels 
in Greece, Tunisia, India, China and Japan, and writing a short 
sketch of the last two countries, he took his large fortune t o  
Greece in  1868, and proceeded to visit Homeric sites. In an 
ensuing book-Ithaka, der Peloponnes und Troja-he pro- 
pounded two theories which he was destined eventually to  test 
in practice, viz., that Hissarlik, not Bunarbashi, was the site of 
Troy, and that the Atreid graves, seen by Pausanias a t  Mycenae, 
lay within the citadel wall. Two years later he took up Calvert's 
work on the former site, and, convinced that Troy must be on 
the lowest level, hewed his way down, regardless of the upper 
strata, wherein lay unseen the remains of which he was really in  
search. By 1873 he had laid bare considerable fortifications and 
other remains of a burnt city of very great antiquity, and dis- 
covered a treasure of gold jewellery. We now know this city to 
have belonged to the middle pre-Mycenaean period, long prior to  
the generation of Homer's Archaeans, but Schliemann far and 
wide proclaimed it "Troy," and was backed by Gladstone and a 
large part of the European public. Trying to resume his work in 
February 1874, he found himself inhibited by the Ottoman gov- 
ernment, whose allotted share of the gold treasure had not been 
satisfactory, and it was not till April 1876 that he obtained a 
firman. During the delay he issued his Troy  and its R ~ m a i n s  
(1875), and betook himself to  Mycenae. There in August 1876 
he began work in the dome-tombs and by the Lion Gate, and 

opened a l'trge pit just within the citadel. The famous double 
ring of sid'os and ceriain scone reliefs came to i igh~.  Schiiemann, 
thinking it was only a platform levelled as a place of Achaean 
assembly, paused, and did not resume till November. Then, re- 
solved to explore to  the rock, he cleared away some three feet 
more of earth and stones, and lighted on the fi\e shaft graves 
which have placed him first among fortunate excavators. A sixth 
grave was found immediately after his departure. The immense 
treasure of gold, silver, bronze, fine stone and ivory objects, which 
was buried with the sixteen corpses in this circle, is worth in- 
trinsically more than any treasure-trove known to have been 
found in any land, and it  revealed once for all the character of 
a great civilization preceding the Hellenic. The find was de- 
posited a t  Athens, and gradually cleaned and arranged in the 
Polytechnic; and the discoverer, publishing his Mycenae in Eng- 
lish in 1877, had his full share of honours and fame. H e  had now 
settled in Athens, where he married a Greek lady, and built two 
splendid houses, which became centres of Athenian society. I n  
1878 he dug unsuccessfuily in Ithaca, and in the same year and 
the following resumed work a t  Hissarlik, and summed up  his re- 
sults in a discursive memoir, Zlios, upon which a sequel, Troja ,  
issued in 1884, after Wilhelm Dorpfeld, associated in 1882, had 
introduced some archaeological method into the explorations, was 
a considerable improvement. 

I n  1880 and 1881 Schliemann cleared out the ruined dome- 
tomb of Orchomenus, finding little except remains of its beautiful 
ceiling; and in 1885, with Dorpfeld, he laid bare the upper stra- 
tum on the rock of Tiryns, presenting scholars with a complete 
ground plan of a Mycenaean palace. This was his last fortunate 
excavation. While Tsountas, for the Greek Archaeological So- 
ciety, picked up  his work a t  Mycenae in 1886, and gradually 
cleared the Acropolis with notable results, Schliemann tried for 
traces of the Caesareum at  Alexandria, of the Palace of hilinos 
a t  Knossos, in Crete, and of the Aphrodite temple a t  Cythera 
(1888); but he was not successful, meeting in the two former 
enterprises with a local opposition which his wealth was unable 
to bear down. I n  1889 he entertained at  Hissarlik a committee 
of archaeological experts, deputed to examine Botticher's absurd 
contention that the ruins represented not a city, but a cremation 
necropolis; and he was contemplating a new and more extensive 
campaign on the same site when, in December 1890, he was 
seized a t  Naples with an illness which ended fatally on the 
morning of Christmas Day. (D. G. H.) 

SCHLIPPE'S SALT, or sodium thioantimoniate, named 
after K. F. Schlippe ( I  799-1867), is prepared by dissolving the 
calculated quantities of antimony trisulphide, sulphur and sodium 
hydroxide in water, and evaporating the liquid. The salt, 
Na,SbS~9H20, crystallizes in large tetrahedra, which are easily 
soluble in water, and have a specific gravity 1.806. The anhydrous 
salt melts easily when heated, and in the hydrated condition on 
exposure to  moist air becomes coated with a red film. I t  com- 
bines with sodium thiosulphate to form Na3SbS4.Na2S2O3zoHzO. 

SCHLOZER, AUGUST LUDWIG VON ( I  735-1809), 
German historian, was born at  Gaggstedt, in the county of 
Hoheniohe-Kirchberg, on July 5, 1735. Ilaving studied theology 
and oriental languages at  the universities of Wittenberg and 
Gottingen, he went in 1755 as a tutor to Stockholm, and after- 
wards to Uppsala; and while in Sweden he wrote in Swedish 
an Essay on the General History o f  Trade and of Seafaring in tlce 
mos t  Ancient T i m e s  (17j8). I n  1759 he returned to Gottingen. 
where he began the study of medicine. From 1761 to 1767 he 
occupied academic posts in Russia; he then returned to,Gijttingen, 
retired from active work in 1805, and died on Sept. 9, 1809. 

Schlozer's most important works were his Allgemeine nordische 
Geschichte, 2 vols. (Halle, 17 72) and his translation of the Russian 
chronicler Nestor to the year 980, 5 vols. (Gottingen, 1802-1809). 

See Zermelo, August Ludwig Schl6zer (Berlin, 1875) ; Wesendonck, 
Die Begrundung der neuern deutschen Geschiclztsschrezbung durch 
Gatterer und Schlbzer (Leipzig, 1876) and F. Frensdorff in Allgemeine 
deutsche Biog. vol. xxxi. 

SCHLUSSELBURG, a town of Russia in the Leningrad 
Area, in 59" 56' N., 31" 3' E., on marshy ground at  the point 
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where the Neva river issues from Lake Ladoga. I t  has railway 
and steamer communication with Leningrad and there is a chintz 
factory. Population 6,317. Opposite the exit of the Neva are 
two islands, on the larger df which is a fortress, erected after 
its capture by the army of Peter the Great in 1702. I t  received 
its name because Peter considered it  the key (Schliissel) to the 
sea. After the final defeat of the Swedes in  his reign, it  was 
converted into a prison for political offenders, many of whom died 
a s  a result of the unhealthy conditions and severe rCgime. The 
first prisoners were the wife and daughter of Peter I., the latter 
of whom died here. Among other famous prisoners were Marshal 
Dolgoruki, Biron, the Tsar Ivan VI., many of the Dekabrists, 
the anarchist Bakunin, the Polish patriot Lukassinsky, who spent 
37 years in prison and died here, and Lenin's brother, who was 
hanged here in 1887. Founded by the Novgorodians in 1323, it  
changed hands many times during the wars between Russia and 
Sweden, and after its re-capture by the Swedes in 1661 was called 
Noteborg. 

See: Guide to  the Soviet Union (Moscow, 1925). 
SCHMALKALDEN, a [town in the Prussian province of 

Hesse-Nassau, Germany, on the southwestern slope of the Thur- 
ingian forest, 30 mi. S.W. of Erfurt, on the railway Wernshausen- 
Zella. Pop. (1939) 10,954 Schmalkalden, which was first men- 
tioned in 874, came wholly into the possession of Hesse in 1583, 
having been a town since 1335. I t  has a Gothic parish church, 
a palace-Schloss Wilhelmsburg-and a Gothic town hall in 
which the Protestant League of Schmalkalden was concluded in 
1531, and also the house in which the articles of Schmalkalden 
were drawn u p  in 1537 by Luther, Melanchthon and other re- 
formers. I t s  industries are chiefly connected with ironwares, but 
beer, soap and toys are also manufactured. 

SCHMIDT, KARL VON (18 I j-1875), Prussian cavalry 
general, was born a t  Schwedt on the Oder, on Jan. 12, 1817, and 
entered the army in 1834. At the outbreak of the Franco-German 
War he was still a n  obscure and perhaps a mistrusted officer, 
though his grasp of every detail of cavalry work was admitted. 
But in  the cavalry fighting around Mars-la-Tour (Aug. 16), he 
temporarily led a brigade and was severely wounded. Succeeding 
to the temporary command of his division on the disablement of 
its leader, he did brilliant work in the campaign on the Loire, and 
even in the winter operations towards Le Mans, and earned a 
reputation second to none amongst the officers and men of his 
army. After the war he took a leading part in the reorganization 
of the Prussian cavalry, which in ten years raised its efficiency to 
a level unexcelled by any other cavalry then i n  existence. H e  died 
a t  Danzig on Aug. z j, 1875. 

SCHMIDT, WILHELM (1868- ), Austrian philologist 
and Roman Catholic priest, was born at  Horde, Westphalia. He 
held the chair of primitive language and culture in the University 
of Vienna and devoted himself to  the isolation and classification 
of the Austric family of languages (see PHILOLOGY). 

SCHNEEBERG, a town of Germany, in the Land of Sax- 
ony, in the Erzgebirge, 14 m. S.E. from Zwickau by rail. Pop. 
(1933) 9,754: I t  contains a Gothic parish church, dedicated to St. 
Wolfgang, with an altar-piece by Lucas Cranach the elder, and a 
school of lace-making. Machine-made lace, embroidery, corsets, 
shoes and colours are among the chief of its industrial products. 

SCHNEIDEMUHL (Polish Pila), the capital town of the 
Prussian province of Grenzmark, Germany on the Ciiddow, 60 mi 
N. of Posen and 145 mi. N.E. of Berlin on the main line to 
Konigsberg, and a t  the junction of lines to Stargard and Thorn. 
Pop. (1939) 45,624. Schneidemiihl has a trade in wood, grain and 
potatoes and possesses iron foundries, a brewery and machine- 
shops, and manufactures cement, starch and bricks. I t  is the seat 
of the provincial law courts. 

SCHNITZLER, ARTHUR (1862-193 I), Austrian play- 
wright and novelist, was born in  Vienna on May 15, 1862. He 
took a medical degree, and practised for a time as  a physician. 
I n  1908 he won the Grillparzer prize. Schnitzler's first and one 
of his most characteristic pieces was his Anatol (1893, Eng. 
trans. Granville Barker, I ~ I I ) ,  a series of dramatic sketches of 
the love-adventures of a rich young Viennese. Nearly all Schnitz- 

ler's gifts are revealed in this series: a limpid style, a strong but  
never exaggerated sense of humour, an inimitably light touch, and 
above all, a gift of characterization second to none. Schnitzler 
understood the charming and frivolous Vienna of his day like no 
other writer, and his plays and stories are faultless reproductions 
of that life, so delightful within its limitations. Other plays in  
the same style are Liebelei (1895, Eng. trans. 1914) and Frei- 
wild (1896), each striking a more tragic note in  the fate of the 
"sweet little girl" round whom Viennese romance centres, and 
Reigen, a series of dialogues describing Viennese amours in  such 
detail that, although written in  1900, i t  could only be performed 
in 1920. The best of his early stories are Sterben (1895), de- 
scribing the decline of a consumptive, and Leutnunt Gustl ( I ~ o I ) ,  
a monologue portraying the kindly but stupid soul of the Austrian 
subaltern with such deadly accuracy as to  involve the author in 
some unpleasantness. As Schnitzler grew older, he approached 
his themes with added fervor but less lightness of touch. His one 
long novel Der Weg ins Freie revealed his limitations; limitations 
still more marked in his long romantic play Der Junge Medardus 
(1920). H e  continued, however, to  produce short stories and 
plays whose perfection of style and characterization never flagged. 
Notable are the stories Die Griechische Tanzerifi ( ~ g o q ) ,  Casa- 
novas Heimjahrt (1918, Eng. trans. E. and C. Paul, Casanova's 
Homecoming, 1922) and Fraulein Else (1924, Eng. trans. 1925), 
and the play Professor Bernhardi (1913). I n  his later period, 
Schnitzler a t  times left Vienna to deal with such subjects as  the 
life and adventures of Casanova; but he remained happiest in 
describing his Viennese. His verse, while polished and brilliant, 
gives less scope to his talents than his prose. His collected works 
(1918) do not contain many later writings. Among his more re- 
cent works are Beatrice (Eng. trans. 1926); BucA der Spi iche 
und Bedecken (1927) ; and Daybreak (Eng. trans. 1928). 

See J .  Kapp Arthur Schnitzler ( ~ g ~ a ) ,  and R. Specht, Arthur 
Schnitzler (1922). (C.  A. M.) 

SCHNORR VON KAROLSFELD, JULIUS (I  794- 
1872), German painter, was born on March 26, 1794, a t  Leipzig, 
where he received his earliest instruction from his father Johann 
Veit Schnorr (1764-1841), a draughtsman, engraver and painter. 
At 17 he entered the Academy of Vienna, from which Overbeck 
and others who rebelled against the old conventional style had been 
expelled about a year before. I n  1818 he followed the founders 
of the new school of German pre-Raphaelites in  the general 
pilgrimage to Rome. This school of religious and romantic art 
zbjured modern styles and set itself to  recover fresco painting 
and "monumental art." Together with Cornelius, Overbeck and 
Veit, Schnorr received a commission t o  decorate the entrance hall 
of the Villa Massimo with frescoes after Ariosto. His second 
period dates from 1825, when he left Rome, settled i n  Munich, 
entered the service of King Ludwig, and transplanted t o  Germany 
the art of wall-painting learnt in  Italy. 

Schnorr's third period is marked by  his "Bible Pictures" or 
Scripture History in 180 designs. The artist was a Lutheran, 
and took a broad and unsectarian view which won for  his Pic- 
torial Bible ready currency throughout Christendom. It does not, 
however, bear comparison with Raphael's Bible. Biblical drawings 
and cartoons for frescoes formed a natural prelude t o  designs for 
church windows. Schnorr made designs, carried out i n  the royal 
factory, Munich, for windows in Glasgow cathedral and in St. 
Paul's cathedral, London. H e  died on May 24, 1872. 

SCHOBER, JOHANN (1874-1932), Austrian politician, 
was born and educated in Upper Austria, entering the Imperial 
Austrian police service as a young man, and became the Austrian 
president of police in 1918, some months before the revolution. 
On the proclamation of the Austrian republic (Nov. 12, 1918), 
Schober immediately placed his force a t  the disposal of the new 
Government, and by  this action and b y  his moderate conduct 
in general did much to.ensure a peaceful and bloodless change 
of r&gime. At the same time, he succeeded in securing the safety 
of the ex-Imperial family, whose departure from Vienna he 
supervised. During the two years of social democratic Govem- 
ment which followed, Schober's force was reproached by  extrem- 
ists with being reactionary, quite unjustly, as he aimed a t  strict 
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impartiality. His administrative ability. and above all. his con- 
spicuous honesty, gained him the confidence of all moderate 
opinion in Austria, and especially of the inter-allied missions 
and advisers. 

Largely because he was known to enjoy this confidence it was 
expected that if he were chancellor, the Allied and Associate 
Powers would be willing to  grant the large loan necessary to re- 
store Austria's chaotic finances, and he was selected to form a 
non-party ministry in June 1921. H e  took the first step towards 
establishing friendly relations between Austria and her neighbours 
when he concluded the pact of Lana with Czechoslovakia on 
Dec 16, 1921 (see AUSTRIA). This move aroused the hostility 
of the pan-Germans, who formed a part of the Government coali- 
tion, and resented any pact with Czechoslovakia as putting difficul- 
ties in the way of the ultimate Anschluss with Germany. They 
withdrew from the Government coalition. The Christian Socialists 
were not strong enough t o  govern alone against the opposition of 
the Social Democrats. On May 24, 1922 Schober resigned the 
chancellorship and returned t o  the post of president of police. 

SCHOBERT, JOHANN (c. I 720-1 76 7), German composer 
and harpsichord player, was brought up at  Strasbocrg Dnt set- 
tled in Paris in  1760, where h e  held an appointment under the 
Prince de Conti. H e  was one of the most popular players of the 
harpsichord of his time, and is praised by Mozart and by Grimm. 
H e  left a large number of agreeable "sonatas" for harpsichord, 
with and without the accompaniment of other instruments; also 
six "sinfonies" for  clarinet and two horns. These were published 
and much played in London as well as  in  Paris. A selection is 
included in vol. xxxix., of Denkmaler deutscher Tonkunst (1909). 

See also the article Jean Schobert by Georges de Saint-Foix in the 
Revue musicale of Aug. 1 9 2 2 .  

SCHOFIELD, JOHN MCALLISTER (1831-1906), 
American soldier, was born a t  Gerry, Chautauqua county (N.Y.), 
on Sept. 29, 1831. H e  graduated a t  West Point in 1853, served 
for  two years in  the artillery, and was an assistant professor of 
philosophy a t  West Point in 1855-60. When the Civil War broke 
out he became a major in a Missouri volunteer regiment and 
served as  chief of staff to Maj.-Gen. Nathaniel Lyon until the 
death of that officer. I n  1864, as commander of the Army of the 
Ohio, he took part in the Atlanta campaign under Maj.-Gen. W. 
T .  Sherman. I n  Oct. 1864 he was sent to  Tennessee to  join Maj.- 
Gen G. H. Thomas in opposing Gen. J. B. Hood, and on Nov. 30 
he fought with Gen. Hood the desperate indecisive battle of 
Franklin H e  was awarded the rank of brigadier-general (Nov. 
1864) and the brevet rank of major-general (March, 1865) in the 
regular army. H e  co-operated with Sherman in North Carolina 
in the spring of 1865 with great skill and distinction. 

After the war he was sent on a special diplomatic mission t o  
France, on account of the presence of French troops in Mexico. 
From June 1868 to March 1869 he served as secretary of war 
under President Andrew Johnson, after the retirement of E. M. 
Stanton (9.v.). Fsom 1876 to 1881 he was superintendent of the 
Military Academy a t  West Point, and from 1888 until his retire- 
ment in 1895 he was commanding general of the United States 
Army. H e  died a t  St. Augustine (Fla.) on March 4, 1906. Gen. 
Schofield published Forty-Six years in the Army (1897). 

SCHOLASTICISM, the name usually employed to denote 
the most typical products of mediaeval thought, and commonly 
employed with differing shades of meaning down to modern times 
when its application has become fixed in accordance with the 
latest views of modern philosophy. These views are so far-reach- 
ing and complicated that the present article will be confined to an 
historical sketch of Scholasticism merely, and the reader is re- 
ferred to  the bibliography for details of modern publications on 
the subject. 

After the centuries of intellectual darkness which followed 
upon the closing of the philosophical schools in Athens (529). 
and the death of Boetius, the last of the ancient philosophers, the 
first symptoms of renewed intellectual activity appear contempor- 
aneously with the consolidation of the empire of the West in 
the hands of Charlemagne. H e  endeavoured to attract to his 
court the best scholars of Britain and Ireland, and by imperial 

decree ( 7 5 7 )  commanded the establishment of schools in con- 
nection with every abbey in his realms. Peter of Pisa and Alcuin 
of York were his advisers, and under their care the opposition 
long supposed to exist between godliness and secular learning 
speedily disappeared. Besides the celebrated school of the Palace, 
where Alcuin had among his hearers the members of the imperial 
family and the dignitaries of the empire as  well as talented youths 
of humbler origin, we hear of the episcopal schools of Lyons, 
Orleans and St. Denis, the cloister schools of St. Martin of Tours, 
of Fulda, Corbie, Fontenelle and many others, besides the older 
monasteries of St. Gall and Reichenau. These schools became the 
centres of mediaeval learning and speculation, and from them 
the name Scholasticism is derived (cf. Sandys, Hist. of Class. 
Schol., i. 471, 1906). They were designed to communicate in- 
struction in the seven liberal arts which constituted the educa- 
tional curriculum of the middle ages. (See TRIVIUM.) The name 
doctor scholasticus was applied originally to any teacher in such 
a n  ecclesiastica1 gymnasium. but gradually the s t ~ ~ d y  of dialectic 
or logic overshadowed the more elementary disciplines, and the 
general acceptation of "doctor" came to be one who occupied 
himself .with the teaching of Iogic. The phiiosophy of the later 
Scholastics is more extended in its scope; but to  the end of the 
mediaeval period philosophy centres in  the discussion of the same 
logical problems which began to agitate the teachers of the 9th 
and 10th centuries. 

Chronological  Limits.-Scholasticism in the widest sense 
thus extends from the 9th to the end of the 14th or the begin- 
ning of the 15th century-from Erigena to Occam and his follow- 
ers. The belated Scholastics who lingered beyond the last men- 
tioned date served only as marks for the obloquy heaped upon 
the schools by the men of the new time. Erigena is really of the 
spiritual kindred of the &ieoplatonists and Christian mystics 
rather than of the typical Scholastic doctors, and, in fact, the 
activity of Scholasticism is mainly confined within the limits of 
the 11th and the 14th centuries. I t  is divisible into two well- 
marked periods-the first extending to the end of the 12th cen- 
tury andembracing as its chief names Roscellinus, Anselm, William 
of Champeaux and AbClard, while the second extended from the 
beginning of the 13th century t o  the Renaissance and the general 
distraction of men's thoughts from the problems and methods of 
Scholasticism. I n  this second period the names of Albertus Mag- 
nus, Thomas Aquinas and Duns Scotus (9.v.) represent (in the 
13th century and the first years of the 14th century) the cul- 
mination of Scholastic thought and its consolidation into system. 

Prantl says that there is no such thing as philosophy in the 
middle ages; there are only logic and theology. The remark over- 
looks two facts-firstly that the main objects of theology and 
philosophy are identical, though the method of treatment is dif- 
ferent, and secondly that logical discussion commonly leads up to 
metaphysical problems, and that this was pre-eminently the case 
with the logic of the Schoolmen. But the saying draws attention 
to the two great influences which shaped mediaeval thought-the 
tradition of ancient logic and the system of Christian theology. 
Scholasticism opens with a discussion of certain points in  the 
Aristotelian logic; it  speedily begins to apply its logical distinc- 
tions to the doctrines of the church; and when i t  attains its full 
stature in St. Thomas it  has, with the exception of certain mys- 
teries, rationalized or Aristotelianized the whole churchly system. 
Or we might say with equal truth that the philosophy of St. 
Thomas is Aristotle Christianized. The SchooImen contemplate 
the universe of nature and man not with their own eyes bu t  in the 
glass of Aristotelian formulae. Their chief works are in the shape 
of commentaries upon the writings of "the philosopher" (Aris- 
totle). Their problems and solutions alike spring from the 
master's dicta-from the need of reconciling these with one 
another and with the conclusions of Christian theology. 

Reason and Authority.- The fact that the channels of 
thought during the middle ages were determined in this way is 
usually expressed by saying that reason in the middle age is sub- 
ject to authority. I t  has not the free play whicfi characterizes its 
activity in Greece and in the philosophy of modern times. I t s  
conclusions are predetermined, and the initiative of the individual 
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thinker is almost confined, therefore, to formal details in the 
treatment of his thesis. To  the church, reason is the handmaid 
of faith (a~tcil la fidei). But this principle of the subordination of 
the reason wears a different aspect according to the century and 
writer referred to. I n  Scotus Erigena, a t  the beginning of the 
Scholastic era, there is no such subordination contemplated, be- 
cause philosophy and theology in his work are in implicit unity. 
"Conficitur inde veram esse philosophiam veram religionem, con- 
versimque veram religionem esse veram philosophiam" ( D e  
divi~za praedestinatione, Proem). Reason in its own strength and 
with its own instruments evolves a system of the universe which 
coincides, according to Erigena, with the teaching of Scripture. 
For Erigena, therefore, the speculative reason is the supreme 
arbiter; and in accordance with its results the utterances of 
Scripture and of the church have not infrequently to  be subjected 
to an allegorical or mystical interpretation. But this is only to say 
again that Erigena is more of a Neoplatonist than a Scholastic. 
Hence Cousin suggested in  respect of this point a threefold 
chronological division-at the outset the absolute subordination 
of philosophy to theology, then the period of their alliance, and 
finally the beginning of their separation. I n  other words, we note 
philosophy gradually extending its claims. Dialectic is, t o  
begin with, a merely secular art, and only by degrees are its 
terms and distinctions applied to the subject-matter of theol- 
ogy. The early results of the application, in the hands of 
Berengarius and Roscellinus, did not seem favourable t o  Christian 
orthodoxy. Hence the strength with which a champion of the 
faith like Anselm insists on the subordination of reason. To 
Bernard of Clairvaux and many other churchmen the application 
of dialectic to  the things of faith appears as dangerous as it is 
impious. Later, in  the systems of the great Schoolmen, the rights 
of reason are fully established and acknowledged. The relation 
of reason and faith remains external, and certain doctrines-an 
increasing number as time goes on-are withdrawn from the 
sphere of reason. But with these exceptions the two march side 
by side; they establish by different means the same results. For 
the conflicts which accompanied the first intrusion of philosophy 
into the theological domain more profound and cautious thinkers 
with a far ampler apparatus of knowledge had substituted a har- 
mony. "The constant effort of Scholasticism to be a t  once phi- 
losophy and theology" seemed a t  last satisfactorily realized. But 
the further progress of Scholastic thought consisted in a with- 
drawal of doctrine after doctrine from the possibility of rational 
proof and their relegation to the sphere of faith. Indeed, no 
sooner was the harmony apparently established by Aquinas than 
Duns Scotus began this negative criticism, which is carried much 
farther by William of Occam. But this is equivalent to a confes- 
sion that Scholasticism had failed in its task, which was to ra- 
tionalize the doctrines of the church. The Aristotelian form 
refused to fit a matter for  which i t  was never intended; the matter 
of Christian theology refused to be forced into an alien form. 
The end of the period was thus brought about by the internal 
decay of its method and principles quite as much as by the 
variety of external causes which contributed to transfer men's 
interests to  other subjects. 

B I B L I O G M P H Y . - B ~ ~ ~ ~ ~ ~  the numerous works quoted in articles on 
the individual philosophers, see Haurkau, Histoire de la plzilosoplzie 
scolastique (2 vols., 1850; revised and expanded in 1870 as Histoire 
de la phil. scol.), Kaulich, Geschiclzte d.  schol. Philosophie (1863) ; 
Stockl, Gesch. der Phil. des Mittelalters (3 vols., 1864-66) ; Karl 
Werner, Die Scholastik des spateren Mittelalters (4 vols., 1881-87) ; 
and, on a smaller scale, de Wulf's Histoire de la phil. mtditvale (1900; 
5th ed., 1924-25). Supplementary details are given in HaurCau's 
Singularitis historiques et litttraires (1861) and in R. L. Poole's 
Illzrstratio~zs o f  the History o f  Mediaeval Thought (1884), while much 
light is thrown upon the minuter history of the period by the 
Chartzrlariz~m C'niversitatis Pahiensis edited by Denifle and Chatelain 
in 1894, by HaurCau's Notices et extraits de quelques &S. latins de la 
BibliothBque Nationale (6 vols., 1890-1895) and by the Beitrage zur 
Geschichte d.  Phil. d.  Mittelalters. The accounts of mediaeval thought 
by Ritter, Erdmann, Ueberweg and Windelband are very good. There 
are also notices of the leading systems in Milman's History of Latin 
Christianity (6 vols., 1854-55). The psychology of the Scholastic 
writers is ably dealt with in Siebeck's Die P~ychologie von  Aristotelrs 
bis zu Thomas von  Aquino (1885). Jourdain's Recherches critiques 

sur Z'dge et Forigine des traductiotts latines d'dristote (1819; 2nd ed 
1843) ; Rousselot's ~ t u d e s  sur la philosophie duns le moyen dge (1840- 
1842), Cousin's Introduction to his Otcvrages inddzts d'dbdlard (18361, 
and Prantl's Geschichte der Logik i m  Abendlande (4 vols., 1855-1870) 
are invaluable aids in studying the history of med~aeval thought. For 
modem views see C. Baeumker, Abhandlungen zur Geschichte der 
Philosophie des Mittelalters (1923) ; G .  Ritter, Studien eur Spatscholas- 
tik (1921, etc.) ; A. C. A. Schneider, Die Erkenntnislehre bei Beginn 
der Scholastik (1921) ; H.  0. Taylor, The Mediaeval Mind, 2 vols 
(1925) ; 0. Wichmann, Die Scholastiker (1921) ; N.  de Wulf, Histoire 
de la philosophie mddidvale (1924, etc.). 

SCHOLIUM (to be distinguished from Scoliz~l~z,  a n  after- 
dinner song), the name given t o  grammatical, critical and explana- 
tory notes, extracted from existing commentaries and inserted on 
the margin of the m.s. of an ancient author. These notes were 
altered by successive copyists and owners of the m.s. and in some 
cases increased to such an extent that there was no longer room 
for them in the margin; and i t  became necessary to make them into 
a separate work. The name of "the first scholiast" has been given 
to Didymus of Alexandria (q.v.), and the practice of compiling 
scholia continued till the 15th or 16th century A.D. The word 
axbXiov itself is first met with in  Cicero (Ad Att. xvi. 7). The 
Greek scholia we possess are for the most part anonymous, the 
commentaries of Eustathius on Homer and Tzetzes on Lycophron 
being exceptions. Although frequently trifling, they contain much 
information not found elsewhere, and are of use for the correction 
and interpretation of the text. The most important are those on 
Homer (especially the Venetian scholia on the Iliad, discovered 
by Villoison in 1781 in the library of St. Mark), Hesiod, Pindar, 
Sophocles, Aristophanes and Apollonius Rhodius; and, in  Latin, 
those of Servius on Virgil, of Acro and Porphyrio on Horace, and 
of Donatus on Terence. 

SCHOMBERG, FRIEDRICH HERMANN (or FREDERIC 
ARMAND), DUKE OF (c .  161 5-1690), marshal of France and Eng- 
lish general, was born in Dec. 1615 or Jan. 1616, a t  Heidelberg, 
the son of Hans Meinard von Schonberg (1583-1616) and Anne 
Sutton, daughter of the 9th Lord Dudley. H e  was educated by 
various friends, among whom was the "Winter King," Frederick 
V. of the Palatinate, in whose service his father had been. H e  
began his military career under Frederick Henry, prince of Orange, 
and passed about 1634 into the Swedish service, whence he entered 
that of France in 1635. After a time he retired to  his family 
estate at  Geisenheim on the Rhine, but in 1639 he re-entered the 
Dutch army, in which he remained until about 16 jo. H e  then re- 
joined the French army as a general officer (mare'chal de  c a m p ) ,  
served under Turenne in the campaigns against CondC, and be- 
came a lieutenant-general in 1665. 

After the peace of the Pyrenees (1659) the independence of 
Portugal being again menaced by Spain, Schomberg was sent as 
military adviser to  Lisbon with the secret approval of Charles 11. 
of England and Louis XIV., who i n  order not to  infringe the 
treaty just made with Spain, deprived Schomberg of his French 
offices. Schomberg won the victory of Montes Claros on June 17, 
1665 over the Spaniards under the prince of Rarma. H e  helped 
to depose the reigning king in favour of his brother Dom Pedro, 
and then returned to France, became a naturalized Frenchman 
anti bought the lordship of Coubert near Paris. I n  1673 he was 
invited by Charles to  England to command the army, but senti- 
ment was so strong against the appointment, as savouring of 
French influence, that it  was not carried into effect. He again 
entered the service of France. His first operations in Catalonia 
were unsuccessful owing to the disobedience of subordinates and 
the rawness of his troops, but he retrieved the failure of 1674 by 
retaking Bellegarde in 1675. For this he was made a marshal, 
being included in the promotion that followed the death of 
Turenne. 

The tide had now set against the Iluguenots, and Schomberg's 
merits had been long ignored on account of his Protestantism 
The revocation of the edict of Nantes (1685) compelled him to 
quit France, and he became general-in-chief of the forces of the 
elector of Brandenburg; a t  Berlin he was the acknowledged leader 
of the Huguenot refugees. 

Soon afterwards, with the elector's consent, he joined the prince 
of Orange on his expedition to England in 1688, as second in 
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command to the prince. The following year he was made a knight 
of the Garter, was created successively baron, marquis and duke, 
was appointed master-general of the ordnance, and received com- 
pensation for  the loss of his French estates, of which Louis had 
deprived him. I n  August he commanded the expedition to Ireland 
against James 11. After capturing Carrickfergus he marched 
unopposed through a country desolated before him to Dundalk, 
but decided not to  risk a battle with his undisciplined troops, and 
entrenching himself a t  Dundalk declined to be drawn beyond the 
circle of his defences. Shortly afterwards pestilence broke out, 
and when he retired t o  winter quarters in  Ulster his forces were 
severely shattered. His conduct was criticized in ill-informed 
quarters, but the facts justified his inactivity. I n  the spring he 
began the campaign with the capture of Charlemont, but no 
advance southward was made until the arrival of William. At the 
Boyne (July I ,  1690) Schomberg gave his opinion against the de- 
termination of William to cross the river in face of the opposing 
army I n  the battle he commanded the centre, and while riding 
through the river without his cuirass to rally his men, was sur- 
rounded by Irish horsemen and instantly killed. He was buried 
in St. Patrick's cathedral, Dubliil. 

His eldest son Charles, the second duke in the English peerage, 
died in 1693 of wounds received at  the battle of Marsaglia. 

The most important work on Schomberg's life and career is Kazner's 
Leben Friedrichs von Schomberg oder Schdnberg (Mannhe~m, 1789). 
The military histories and memoirs of the time should also be consulted. 

SCHOMBURGK, SIR ROBERT HERMANN (1804- 
1865), British traveller, was born a t  Freiburg, Prussian Saxony, 
on June 5 ,  1804, the son of a Protestant minister. I n  1829 he went 
to the United States and in 1830 to Anegada, one of the Virgin 
Isles. H e  surveyed the island a t  his own expense. I n  1835 he was 
entrusted by the Royal Geographical Society with the conduct of 
an exploring expedition to British Guiana, in the course of which 
he discovered the Victoria Regia lily. In  1841 he returned to 
Guiana to survey the colony and fix the boundary, which was 
known as the "Schomburgk Line." (See GUIANA: British Guiana.) 
On his return to  England he was knighted. In  1848 he was ap- 
pointed British consul to  St. Domingo, and, in 1857, British con- 
sul to Bangkok, meanwhile continuing his geographical surveys. 
H e  retired from the public service in 1864, and died at  Berlin 
on March 11, 1865. H e  wrote Description of British Guiana and 
a History o f  Barbados. 

SCHONBEIN, CHRISTIAN FRIEDRICH ( I  799-1868), 
German chemist, was born a t  Metzingen, Swabia, on Oct. 18, 
1799, and died a t  Sauersberg, near Baden Baden, on Aug. 29, 
1868. After studying a t  Tiibingen and Erlangen, he taught chem- 
istry and physics, first a t  Keilhau, Thuringia, and then at  Epsom, 
England, but most of his life was spent a t  Basel, where he began 
to lecture on chemistry and physics in 1828 and was appointed full 
professor in 1835. His name is chiefly known in connection with 
ozone (q . v . ) ,  which he discovered in 1840, and with guncotton, 
which he prepared and applied as a propellant in fire-arms early 
in 1846. H e  also worked on the passivity of iron, the properties 
of hydrogen peroxide and catalysis. H e  was a most prolific 
writer, 364 papers appearing under his name in the Royal Society's 
Catalogue. 

Many of his letters together with a life will be found in G. W. A. 
Kahlbaum's Monographien aus der Geschichte der Chemze, vols. iv. and 
vi. (1899 and 1901). 

SCHONBERG, ARNOLD (1874- ), Austrian com- 
poser, was born in Vienna on Sept. 13, 1874. He began to study 
violin and 'cello at  an early age and to compose chamber music. 
I n  musical theory he was practically self-taught. His earlier 
works include songs, the string sextet, Verkliirte Nacht op. 4 (re- 
vised later for  string orchestra with six soloists), the symphonic 
poem, Pelle'as et Me'lisande, and the Gurrelieder, a ballad cycle 
for chorus and full orchestra (first produced in Vienna 1912-3), 
written under the influence of the Wagner tradition. Schonberg 
then came into touch with Kokoschka and other leaders of the 
new movement in art and literature, and entered upon an experi- 
mental period in which he put romanticism behind him and went 
back to Bach and the earlier polyphonic writers for inspiration. 

With the 2nd chamber symphony 2nd particularly the 2nd string 
quartet (1908), into the last two movements of which he intro- 
duces a soprano part to words by Stephan George, he definitely 
breaks away from tradition; and with the piano pieces op. 11 

his mature period may be said to begin, although he continues 
to strike out new paths with each successive work. In  1911 he 
went to live in Berlin and in the same year produced his Harmonie- 
lehre (see HARMOKY), a revised edition of which was published 
in 1922. 

An eventful performance was that of Pierrot Lulzaire in Berlin 
the following year with Albertine Zehme in the spoken part. This 
cycle of twenty-one ("three times seven") poems for recitation 
with piano, flute, clarinet, violin, and violoncello in constantly 
changing combinations, is, after the Gurrelieder, his best known 
work. I n  1918, having returned t o  Vienna, Schonberg founded 
there a society for private musical performances. A revival of 
Die gliickliche Hand op. 18 a t  Breslau in  1928 aroused much 
interest. This drzrnatic piece, which is in  effect a menodrama, 
with dumb secondary characters and a chorus, is in spite of its 
early date perhaps the most daring of Schonberg's experiments 
and that in which his ljsychviugy finds its  lear rest expression. H e  
both wrote the libretto and ordered every detail of the staging. 
Essentially a pioneer, he has never made concessions to  the ordi- 
nary listener, but the tenseness and extreme compression of this 
work make quite unprecedented demands on the concentrative 
powers of his audiences. In  all his later writing the combination 
of a tersely dramatic and fragmentary style with complete aton- 
ality leaves an impression of complication and strain: he is 
nevertheless sincerely striving towards simplicity and compact- 
ness, and his reversion to a smaller or chamber orchestra has led 
to  a general adoption of this medium by younger composers. H e  
has also adopted a simplified method of scoring, in  which duplica- 
tion of parts is avoided and the whole is compressed on to a few 
staves. 

Other important works are: 6 songs with orchestra op. 8 (1911) ; 
chamber symphony for 15 solo instr. op. 9 (1912) ; fifelodramen op. 
2 1  ; serenade for clarinet, bass clarinet, mandoline, guitar, three strings 
and (low) male voice op. 2 4  (1924) ; pianoforte suite op. 25; quintet 
for wind instr. op. 26. See E. Wellesz, Arnold Schonberg (1924) ; Paul 
Bekker, Kritische Zeitbilder (1921). 

SCHONEBECK, a town of Germany, in  the province of 
Prussian Saxony, on the left bank of the Elbe, g m. S. of Magde- 
burg by the railway t o  Halle and Leipzig. Pop. (1939) 39,804. 
I t  contains manufactories of chemicals, machinery, bicycles, rub- 
ber, explosives and various other articles, but is chiefly noted for 
its extensive salt works. I t s  harbour on the Elbe and factories 
were objects of aerial bombardment in  World War 11. 

SCH~NEBERG, a suburb of Berlin, Germany, which i t  
adjoins on the south-west. Pop. (1933) 220,604. The fcundation 
of Alt-Schoneberg is ascribed t o  Albert the Bear, margrave of 
Brandenburg, in the 12th century, while Seu-Schoneberg was 
founded by Frederick the Great in 1750 to accommodate some 
Bohemian weavers exiled for their religion. I t s  chief manufactures 
are railway material, cigars, soap, paper and chemicals. 

SCHONGAUER (or SHON) , MARTIN (c .  1445-1491), 
engraver and painter of the early German school. His father 
was a goldsmith named Caspar, a native of Augsburg, who had 
settled at  Colmar, where the chief part of Martin's life was spent. 
Schongauer established at  Colmar a very important school of 
engraving, out of which grew the "little masters" of the succeed- 
ing generation, and a large group of Nuremberg artists. As a 
painter, Schongauer was a follower of the Flemish Roger van der 
Weyden, and his painting closely resembles both in  splendour of 
colour and exquisite minuteness of execution, the best works of 
contemporary art in  Flanders. The only picture which can with 
certainty be attributed to him, is a magnificent altar-piece in the 
church of St. Martin at  Colmar, dated 1473, representing the 
Virgin and Child before a hedge of roses. Schongauer was the 
first painter who was also an engraver, and his work contributed 
much t o  the development of engraving. H e  produced a large 
number of beautiful engravings, which were largely sold, not only 
in Germany, but also in Italy, England, France and Spain. His 
subjects are always religious; 113 prints from copper by his hand 
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a.re h o r n ;  they are signed with his monogram M+S. Among 
the mast beautiful of Schmgauer"~ engravings are the series of 
the "Passim" and the "Death and Coronation af the Virgin," 
and the series of the "Wise and Foolish Virgins." All are remark- 
able for their treatment of line, their brilliant tauch, and their 
cbrc)matic force. Some, such as the "Death of the Virgin" and 
the "Adoration of the Magi" are richly-filled ~ompwitiom of 
many figures, treated with much largeness of style in spite cd 
their minute scale. He died in Breisach in 1491. 

The British Museum possesses a fine collection of Schongauer's 
prints, Fine facsimiles of his engravings have been produced by 
Armand-Durand with text by Duplessis (Paris, 2881). 

W e  A. V .  Bartsch, Pebtre Graveur (1803-21) ; A. Waltz, Biblio- 
grapkie (Colmar, 1903) ; Seidlitz, Repertmiurn W1. (1884) ; Wend- 
k ~ d ,  Martin Schmgaue~ d s  Kupferstecber (1907) ; Arthur M .  Bind, 
EIistory of Engraving and Etching (1923). 

SCHONHERR, KARL (1869- ), Austrian dramatist, 
was born at Axams, Tyrol, Feb. 24, 1869. He first wrote dialect 
poems of an unassuming nature and short stories, but in 1897 he 
turned his attention to drama and the stage with the /&as vors 
Tirol, which he remodelled in 1927. Schonherr stood midway be- 
tween realism and symbolism and expressed himself in a vigorous 
and original style. His accomplished technique, applied frequently 
to peasant or medical life, enabled him to evolve successful 
dramas with a very limited number of characters. In  his pieces, 
quite elementary and simple emotions and the problems and crises 
arising out of them are presented with inexorable consistency. 
His most famous drama, Glaube und Heimat ( I ~ I O ) ,  dealing with 
the time of the Counter-Reformation, and also Der Weibsteufcl 
(1915) have aroused religious controversy. Schonherr's other 
important works include Die Bildschnitzer (1900) ; Erde (1908); 
Volk i@ Not (1915) ; Frau Suitner (1916); Vivat academia 
(1922) ; ES (1923) ; Hungerblockade (1925). Most of his dramas 
were first produced in the Burgtheater and in the Deutsches 
Volkstheater in Vienna. His tales and sketches, Caritas and Aus 
meinem Merkbuch, express much the same trend of thought and 
motif as his dramas. He won the Schiller Prize in 1908 and 
the Grillparzer Prize in 1911, 1917, and 1920. His Gesammelte 
Werke began to appear in 1927. See monographs by Sedlmaier 
(rgzo), Lederer (1925), and Bettelheim (1927). 
SCHOOL ADMINISTRATION IN THE UNITED 

STATES differs from that in most other nations in that it is 
less centralized. While it is common to speak of the Amer- 
ican public school system, legally at  least there is no such organ- 
ization. Education in the United States, in all its branches, and 
from kindergarten to university, has been left by the Federal 
Constitution to the different States to provide and manage as they 
see fit. There is no national legislation relating to the subject, 
aside from that concerning the Federal aid granted to the States 
for certain specific purposes. One finds in the city of Washington 
a U.S. commissioner of education, appointed by the President 
and confirmed by the Senate, who has a small office force, collects 
statistics as to the progress of education in the States and in 
other lands, answers inquiries and offers advice when asked to do 
so, but in reality an officer without power, even within the Fed- 
eral district, Each State is responsible for the maintenance of 
a State system of public instruction. Still more, due to the large 
liberty in matters of instruction and control allowed counties, 
cities, towns and districts within the different States, there are 
wide variations in the schools maintained by the different local* 
governing school boards. School administration then divides 
itself into three main headings-State, county and city. 

S ta te  School Admini6tration.-Throughout d l  the history 
of the relations of the Federal Government to the States, in the 
matter of public education, Congress, since the beginning of the 
nation under the Federal Constitution, in 1789, has dealt entirely 
with the governments of the States. Each of the States has in 
turn developed a State school system, and in time has built up a 
body of legislative enactments relating to education known as 
the State School Law, or the State School Code. Dealing at  first 
with only the essential outlines of a school system, and elementary 
rather than secondary education, the school law for each of the 

States has, since the 'gos, experienced a marked development and 
expansion. As a result one finds to-day, for each of the States, 
a large and important body of laws-naturally more detailed in 
same States than in others-relating to the organization, admin- 
istration, supervision and financing of a complete system of public 
instruction for the State. 

The management of the schools of any city or school district 
within a State may be placed by law in the hands of locally- 

; elected school oficers, and much liberty of action may be granted 
to these locd officials by the State school code, but the schools 
nevertbeJess exist to carry out a State purpose, as expressed in 

I the State Constitution and the State school law. The local gov- 
erning authorities act as agents for the State and can do only 
those things which the school h w  pennits. Throughout all the 
educational history of America it has been the State that has 
ordered that children &all be educated, advantages extended, 
standards raised and taxation for education increased. 

As the chief representative of each State school system one 
finds an appointed or in a few cases an elected State board of 
education, and an elected or an appointed State superintendent 
of public instruction or State commissioner of education. The 
plan followed in approximately one-fourth of the States is the 
appointment of a lay State board of education of from seven to 
nine members, for relatively long terms, to act as a legislative 
control and policy-determining body for the school system of the 
State, and for this board then to  select and appoint a State com- 
missioner of education to act a s  its chief executive officer. 

The State board of education in the best organized States acts 
in the name of the State as a board for general control of the 
State school system in its larger aspects, and for the enforcement 
of the provisions of the State school law. I t  selects, on the recom- 
mendation of its chief executive officer, educational q t s  to exer- 
cise supervisory administrative control over the different divisions 
of the State school system--elementary schools, secondary schools, 
child welfare, vocational education, school buildings, etc.; exer- 
cises general oversight of the work in vocational education and 
vocational rehabilitation, maintained in part by Federal aid 
grants; often controls in large part the training and certification 
of teachers; determines the broad educational policies to  be pur- 
sued by the State; and enacts rules and regulations for the gov- 
ernment of its executive officers and, to a limited extent, the 
schools of the State as well. Such a board of control is primarily 
a legislative body, leaving the execution of policies and the carry- 
ing out of decisions arrived at  to the executive officers i t  employs. 

County a n d  Local Administration.-The county is used 
more or less everywhere as a unit for school administration, except 
in the New England States. The town in New England and the 
analogous township in the North Central States also are used as 
units for school administrative control. The city as a unit is 
found everywhere, and the school district, i n  the sense of a small 
rural area under the control of an elected board of three 1ocaI 
school trustees, is found by the thousands in approximately three- 
fourths of the States. Long experience has demonstrated the 
inefficiency and wastefu~ness-of the little school district, and the 
tendency everywhere is to limit their powers and to abolish them 
for some larger unit of school control. Approximately one-fourth 
of the States have already made this transition, and have only 
county and city school districts beneath the State, while another 
fourth of the States have made important progress in this direc- 
tion. The ultimate outcome of the process is that the State, for 
subordinate administrative control, becomes organized into only 
as many school districts as there are counties and cities in the 
State, with each county and each city under a separate representa- 
tive board for school control. I n  a very few of the States the 
city has even been made a part of the county organization. For each 
county and each city the people then elect a small lay board of 
education, which in turn elects its own executive officer--county 
or city superintendent of schools-and exercises control over the 
schools in its jurisdiction as required by the State school law 
and the rules and regulations of the State board of education. 
The result of such a transformation, where effected, has been to 
abolish thousands of little independent school districts, and to 
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substitute in their stead from 25  to loo county school districts, 
and an approximately equal number ot city school districts. One 
classification then provides fo r  the education of rural and village 
children, and the other for the education of the children who live 
in cities. 

With the reorganization of all the district and village schools 
of a county into one county unit fo r  educational administration, 
supervision and finance; the election by the people of one lay 
county board of education to select the educational experts and 
to determine the larger questions of policy and educational pro- 
cedure for the schools of the county; and the reorganization and 
redirection of rural and village education so as to meet modern 
educational needs, with independent organization for the cities 
only because of their size and the diversity of their educational 
problems, an efficient State educational system is being evolved. 
The school affairs of any large commonwealth have grown into 
a large and very important business undertaking, costing the 
people millions of dollars each year, and the direction of this 
business is being placed under a form of administration dictated 
by the best American experience in educational and corporation 
control. The form of subordinate educational organization, then, 
which any State has evolved determines, to  a large extent, the 
effectiveness of the educational system it  maintains. 

M a j o r  S t a t e  A d m i n i s t r a t i v e  Problems.-The present tend- 
ency is toward a centralization of administration, with a more or 
less clear demarcation between State and locz~s powers and duties 
in matters of school control. l'n such matters as  statistical and 
financial returns State uniformity naturally is to  be prescribed. 
I n  all such matters as minimum length of term, types of schools 
to be maintained, sanitary standards, maximum rates for taxation 
for school support, standards for the training and certification of 
teachers, minimum salary laws, compulsory attendance and child- 
labour laws, it  is clearly the duty of the State to determine the 
minimum standards which shall be permitted. Still more, from 
time to time, as  changing needs and conditions may seem to re- 
quire, i t  is clearly the duty of the State to raise these minima. To  
do these things successfully involves a carefully thought out edu- 
cational policy which looks to  a series of progressive changes and 
the securing of results over a period of time. 

I n  carrying out a constructive State educational policy a number 
of distinctively State educational problems call for careful con- 
sideration. These group themselves about the nature and extent 
of State oversight and control; the proper division of powers and 
functions, as between the State and its subordinate units; the 
provision of adequate professional supervision for all schools; 
the best subordinate unit or units for local administration; proper 
methods in  taxation for education, and the apportionment of 
school funds; the scope of the educational system to be main- 
tained; the large social and educational problems surrounding rural 
and village education; vocational training; part-time, extension, 
and adult education; the material equipment of scbools; health 
and sanitary control; the training of teachers, both before and 
after beginning service; salary schedules, tenure and pensions; 
the protection of the child; and the relation of the State to non- 
State educational agencies. 

C i t y  School Administration.- A wholly different set of edu- 
cational problems relate to  school organization and administration 
in the cities. These relate to the grading of schools, instruction of 
special classes, playgrounds and vacation schools, kindergartens 
and ye-school training, schools for delinquents, compulsory edu- 
cation, health work in the schools, vocational instruction and 
guidance, business organization, school plant, professional super- 
vision and similar matters. Practically everywhere in cities the 
schools, while regarded as  State schools in theory and under the 
provisions of the general State school law, are for control placed 
under the immediate oversight of a local school board, generally 
known as the board of education. Standard, procedures have been 
established which are quite generally followed, nameiy: that the 
superintendent of city schools shall be the recognized executive 
officer of the board of education, responsible t o  it  for the proper 
carrying on of the school business of the city; that the board 
shall legislate, and the superintendent and his staff shall execute; 

lhat the superintendent shall be in immediate charge of the educa- 
tional department, but with supervisory oversight of all other de- 
partment heads; and that the initiative in all such matters as the 
determination of the courses of study, the selection of text-books 
and teaching supplies, the nomination and placement of teachers, 
the supervision of the instruction, the progress of pupils in the 
schools, and the determination of records to be  kept and reports 
to be made shall rest with the superintendent of schools. 

A distinctive feature of city school systems, and one that has 
made them an interesting object of study t o  students of educa- 
tional administration coming from other lands, is the wide diver- 
sity in educational facilities which they provide, with a resulting 
adaptability of the instruction to the needs of the many different 
classes in the population which attend. Unlike most European 
two-class school systems, the American public school has been 
compelled to organize its instruction about a one-track form of 
educational organization and provide an educational ladder nomi- 
nally a t  least open to all. The adjustment to  the needs of the 
chiferent social and intellectual classes which attend has had to 
be made by providing a diversity of types of classes and instruc- 
tion. This adaptability has been made possible only by rensnn 
of the unity of its administration and finance, and i t  could not 
have been provided except under a centralized large-scale form of 
educational organization. 

I n  business administration and finance, the city school district 
has long enjoyed exceptional advantages. As a part of the State 
educational organization, the cities share in any apportionment of 
State school funds and taxes made. I n  the rate of taxation which 
must be levied locally or degree of support which must be pro- 
vided, the State has set the limits rather than the local city gov- 
erning authorities. In  addition, due to the concentration of wealth 
which the city usually represents, and with local school levies 
made on the city school district as a whole by one administrative 
board, a pooling of costs is made possible which results in the 
provision of uciform educational advantages for all without undue 
burden to any portion of the whole. 

I n  practice, city boards of education determine their own ex- 
penditures, within limits set by the State school law, in approxi- 
mately three-fourths of the cities of the United States, and in the 
remaining cities they formulate their budget but are dependent 
on the city council for allotment of the amount they may have to 
spend, after the State minimum requirements have been met In  
the United States as a whole, approximately 20% of all money 
expended comes from State sources, approximately I 5% from 
county sources and the remaining 65% is levied locally, though 
with wide variations in these proportions in  the different States. 
Approximately 25% of the total taxes levied for all purposes in  
cities is devoted to the maintenance of schools, with extremes as  
low as 10% and as high as 40%. For school administration in other 
countries see EDUCATION. 

BIBLIOGRAPHY.-W. E. Chancellor, Our Schools; Their Administra- 
tion and Supervision (1904) ; S .  T. Dutton and D. Snedden, Adminis- 
tration of Public Education i n  the U.S. (1908); E.  P. Cubberley, 
State and County Educational Reorganization, (1914) ; State School 
Administration (1927) ; and Public School Administration (1929). 

(E. P. Cu.) 
SCHOOL AND CURRICULUM. A curriculum is a 

course of study laid down for the students of a university or 
school, or, in a wider sense, for schools of a certain standard, e.g., 
secondary, elementary, etc. (Lat. curriculum, a course). 

GREAT BRITAIN 
Secondary School.-The beginnings of the present curriculum 

in English secondary schools are to be sought in that of the "Pub- 
lic Schools" which during the 18th and the early part of the 19th 
century was practically confined to Latin and Greek, even the 
grammar of both languages being taught through the medium of 
action. Classics in fact were held to  provide the complete outfit 
for  the education of the scholar and gentleman that it was the 
ideal of the school t o  produce. The girls' schools (see WOMEN, 
EDUCATION OF) as they grew and multiplied helped by their ex- 
ample to  accelerate the introduction of more modern subjects. 
But each subject, whether science, history or the like, had so to 
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say, to fight its w3y in the curriculum as something that was per se 
desirable from the standpoint of general education. The rapid 
growth of the municipal and county secondary schools after 1902 
gave a further impetus to the modern side of education already 
recognized in the public schools. None the less the idea of a 
scientific curriculum as a whole composed of carefully selected 
ingredients with a clear objective in view in place of a conglomera- 
tion of supposed indispensable subjects has been very slow in 
making its way in Great Britain. Almost equally tardy has been 
the recognition of the vital principle that the curriculum exists 
for the average pupil and not the average pupil for the curriculum, 
with its corollary that the inclusion of this or that subject is not 
to be decided by its supposed intrinsic value alone, but either by 
the duration of the educational life of the pupil or by the nature 
of his future vocation. Every complete type of education should 
have a sound basis of general culture with some degree of special- 
ization a t  the top. How far this is being realized in England may 
be seen from the table given below: 

sive, the aim being rather to  cover as much ground as possible 
and cultivate the reason and imagination of the pupil. Possibly in 
some subjects the insufficient stress laid on the acquisition of 
technique has gone too far. Recent psychological research in 
America has been re-establishing the claims of habit-forming* and 
memory. Already one may note in some subjects the harking back 
to some extent to  older methods whether i t  be the memorizing of 
dates (history), or of place names (geography), o r  of grammatical 
forms (modem languages) or of accuracy and the mastery of 
numerical manipulations (arithmetic). I n  any case to  English 
teachers whose teaching has also been based on experimenting by 
trial and error, the necessary adjustments should not prove diffi- 
cult. (See EDUCATION.) (C. BR.) 

T h e  Mother-tongue.-There is nothing so paradoxical in the 
history of education in England as the insignificant part that till 
recently the teaching of the mother-tongue has occupied in the 
schools. There has been a remarkable conspiracy of circum- 
stances to prevent it  from taking its right place. The Norman 

21 ( 2 2 )  

Postgraduate 

Research 

(Inns of Court) 

\postgraduate (1 year) Training 

Adwanced Senior 

18 

,University Postgraduate 
(a) General 
(b) Commercial or Technical 

Gpecialization 
(Accountancy, Insurance, etc ) 

bAdult Education 
(General) 

16 18 (19) 

Hagher 
11 16 

Inlermedtak 
2-5 

Pre-School 

E l e m e n t a r y  Schools.-During the 19th century up to 18 70 
and even later, reading, writing and arithmetic, and cooking and 
needlework for girls were considered t o  be the end all and be all 
of elementary education. Later, science found its way into the 
higher departments not so much on its merits as from the financial 
advantages it  offered to the school Boards of earning additional 
grants from the Science and Art department. Other subjects like 
history and geography being less remunerative came in much more 
slowly. The abolition of payment by results conferred a welcome 
elasticity on the curriculum, possibly in some cases an excessive 
one. But the introduction of definite curricula for the central 
schools has effected a steadying influence and with the gradual 
putting into effect of the Hadow report (see ELEMENTARY EDUCA- 
TION) involving a definite break in the education of boys at  the 
age of 11, the growing ideal of education being for livelihood as 
well as life is bound to be reinforced, while any undue diffusion 
of effort that may have existed in the past by the attempt to  em- 
brace too many subjects is likely to disappear. At the same time 
the hitherto slow differentiation of the curriculum to suit differ- 
ent localities and their needs (see EDUCATION AND INDUSTRY) 
will receive a much needed momentum. This is especially a mat- 
ter of great importance in rural districts (see RURAL EDUCATION), 
where the curriculum until recently has been moulded much too 
closely on that of the town schools. For a forecast of the future 
development of a differentiation of the curriculum on still broader 
lines, see B. Branford's J a n w  and Vesta, chap. x., which deals 
among other things with the still excessive subdivision of the 
curriculum into subjects and their regrouping in larger units. 

Broadly speaking, the teaching in all subjects during the last 
30 years both in secondary and elementary schools has under- 
gone a change a t  once vast and beneficial. Originally it  was pre- 
dominantly intensive, the idea being to study a little, but to study 
it well (non mz~lta sed mzcltum), a premium being placed on the 
cultivation of the memory. To-day it has become largely exten- 

19-21 (22) 

Unizerszty 
5-11 

Preparalory 

conquest drove English for a considerable time underground. 
But the mother-tongue had another more powerful rival. 

During the middle ages Latin was the international language, used 
by the theologian, the diplomatist, and the scholar. I t  was, how- 
ever, Latin in a debased form, despised by the humanists of the 
Renaissance. They had noble ideals of culture and education 
based upon the recovered classical masterpieces, but the only path- 
way to these was through the grammars of the ancient tongues, 
especially Latin. A few voices like those of Mulcaster and Locke 
were raised on behalf of English in the schools. 

But, in the main, the classical system in the degenerate form 
of "grammatic flats and shallows," kept its hold throughout the 
18th and 19th centuries. This had important and besides, for 
the most part, unfortunate consequences for popular education 
in England, which began its systematic development after the 
Reform Bill (1832). I t  was inevitable that in any form of 
State-controlled education for the mass of the population, Eng- 
lish should be the basis. But the statesmen and officials who 
organized the system, and who drew u p  the curricula of the 
training colleges for teachers had been, as a rule, educated on 
the prevalent and narrow type of humanism which substituted 
linguistic for literary study. They therefore encouraged the 
teaching of English in the elementary schools on the same formal 
lines as Greek and Latin were being taught in  the higher stages. 
Thus English in the elementary school meant little more than 
grammar, and this, in its turn, meant chiefly analysis and parsing. 
Literature had scarcely any place in the curriculum. 

From the opening of the present century a number of circum- 
stances have combined to produce what may be called a new 
renaissance of English in the schools. The  acts of 1902 and 1903 
brought for the first time the different stages of English education 
into close relation. Among other results was the establishment 
of an extensive system of junior county scholarships which 
enabled a number of children from elementary schools to pass 
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(General, Arts or ~cience),;~,,, 
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annually to secondary schocls. I t  was found that these scholars, 
coming from homes without a cultural background, needed above 
all some literary training through the mother-tongue. This led to 
reconsideration of the scope of English both in the secondary and 
elementary schools and the methods of teaching it. Important 
suggestions were made in the report of a conference on the teach- 
ing of English in London elementary schools (1909). Among the 
points on which stress was laid were the importance of oral work 
and the necessity for the ample provision of reading-books of 
good literary quality. As a result of the conference a circulating 
scheme was arranged by which 40,000 sets of books passed from 
one London elementary school to  another. Oral work, with all 
that i t  involves-enunciation, pronunciation and expression-was 
dealt with more fully in the report of another London County 
Council conference on speech-training ( I  91 6). The emphasis on 
English as a spoken language is one of the chief notes of progress, 
to which the study of phonetics has contributed. 

Ic the secondary schocls, the growth of higher educatio:: for 
women has been favourable to  the teaching of English. In girls' 
schools the mother-tongue had not to fight for its place against 
a trdciiiiundi classical supremacy and advance was easier. For the 
majority of girls a liberal culture had to be chiefly based on mod- 
ern. especially English, literature, and women began to specialize 
as teachers of the subject. But with the growth of "advanced 
courses" in modern studies, and other post-matriculation work 
in English, the necessity of specialists and of libraries for the 
use of themselves and their pupils became evident in both boys' 
and girls' schools. 

Much stimulus to  English work, especially in secondary educa- 
tion, has been given since 1907 by the English Association. Many 
of its pamphlets deal with aspects of English in the secondary 
school curriculum, and its conferences give opportunities for 
discussion. 

I t  was partly due to a suggestion from this Association that 
Mr. Herbert Fisher, when president of the Board of Education. 
appointed in May, 1919, a departmental committee to report on 
the teaching of English in England. The committee, of which Sir 
Henry Newbolt was chairman, issued in 1921 a comprehensive re- 
port dealing with the tedching of English in all its stages from the 
elementary school to the university. I t  emphasized its position as 
the only possible basis for the humanistic training of the nation as 
a whole. The report was a survey and a statement of prin- 
ciples, and not a handbook of methods. But it has already had 
important practical results. The course in English for train- 
ing college students has been remodelled; a London university 
diploma in dramatic art has recognized the part now played in 
the schools by dramatic work; and the number of scholarships and 
fellowships in English a t  the universities, though still inadequate, 
has increased. Without such support and recognition English can- 
not maintain its due academic position; and it is to the uni- 
versities, with which the training colleges are being more closely 
associated, that the schools must look for a constant supply of 
fully qualified teachers of English, to consolidate the position 
that it  has taken so long to win. 

B I B L I O G R A P T I Y . - R ~ ~ O ~ ~  of a Conference on the Teaching of English 
in London Elementary Schools (London County Council, 1909; 2nd 
ed., 1913) ; Report of a Conference on Speech Training in London 
Schools and Training Colleges (London County Council, 1916) ; George 
Sampson, English for the English (1921) ; The Teaching of English in 
England (Report of Departmental Committee, 1921) ; Memorandum 
on the Teaching o f  English (Comments by the Association of Assistant 
Masters on the Departmental Committee's report, 1923) ; Some Sug- 
gestions for the Teaching of English i n  Secondary Schools (Board of 
Education, 1924) ; Handbook o f  Sz~ggestions for the Consideration of 
Teachers, chap. ii. (Board of Education, 1927). See also English Asso- 
ciation Pamphlets, especially Nos. 3, 12, 21, 26, 33, 37, 43, 56 and 66. 

(F S R'I  
HISTORY 

For many years the neglect of History teaching in British 
schools contrasted strangely with the practice of almost every 
other civilized country. I n  1868, Matthew Arnold had (in a 
Training College Report) pleaded for "broad views over the his- 
tory of our race . . . and its connection which universal history 
gives." 

I t  mas not ti!! 1900 that the elementary code made history an 
obligatory subject. Every school in the country has now added 
history to its curriculum. The Board of Education's Suggestions 
for Teachers (1905-27) show how the attitude towards school 
history has been revolutionized. From being treated almost 
exclusively as a bare political outline, often read aloud by the 
class from dull unscholarly "readers" giving odd bits of dry in- 
formation, it  has been extended till i t  includes all aspects of 
history: for example-social, econon~ic, civic; local and imperial; 
the great names and discoveries of science (the steam engine "as 
a symbol of one of the greatest changes in history") ; and, espe- 
cially since the World War, European and universal (including 
Ancient and Biblical) history. 

Methods have been no less transformed. There is more study 
of books-of less narrowly-conceived text and other books-and 
closer contact with literature. The increasing use of "sources," 
of time-charts, of historical atlases and maps, involving 
cc-crdicaticn with gecgraphy;  isi its to  museums and monu- 
ments; the use of illustrations (pictures, portraits, cartoons, 
models, facsimiles of historic documents) and of the rich treas- 
ures of ihe Er i~ i sh  illuseum-ali have gone ro improve the 
technique of history teaching in every type of schools. 

I t  was not till the organization of secondary schools by  the 
State that history became established as a n  essential part of their 
curriculum. The Education Act of 1902, the Board of Educa- 
tion's Circular 599 (1go8), the institution of approved examina- 
tions and the organization of advanced courses (1917) for second- 
ary schools, mark an epoch. Concurrently, the movement has been 
fostered by the foundation of the Historical Association ( ~ g o j ) ,  
and especially by the establishment of university history faculties 
which resulted in a growing stream of trained students, thus mak- 
ing possible "specialist" teaching in secondary and other schools. 
The university local examinations which had dominated second- 
ary schools unduly stressed the isolated "period" in  preference 
to the "wide-outline" scheme; but recent official changes have 
caused the general adoption in the school syllabus of a complete 
survey of British history with the relevant European history 
treated concurrently. Modern history, especially the 19th cen- 
tury or some other "special topic," now receives more adequate 
attention and is studied, especially in the Advanced Courses (mod- 
ern studies), with the corresponding literature. 

The publication of Green's SIzort History represents a land- 
mark in the revolution outlined above. And in the realm of 
examinations, the pioneer work of the Civil Service Commission 
calls for special mention. "The revelation of that vision of a 
higher entity to which we all belong" is (writes Sir Stanley 
Leathes) "the single greatest gift of history, comprehending 
all gifts of wisdom and beauty and inspiration which we are 
capable of receiving." Whither examinations lead, schools are 
prone to follow. 

BIBLIOGRAPHY.-The Board of Education's Pamphlet No.  37 (1923) 
and Suggestions for Teachers (19271, authoritative for secondary 
and elementary schools respectively. For expert teachers' views, the 
Memorandum on the Teaching o f  History (1925) by Incorporated 
Association of Assistant Masters (Secondary Schools), Pamphlet 
No. 4 (1928) (Elementary Schools) by the London Teachers' Associa- 
tion ; Marten and Carter's Histories (Blackwell). (E. H. CA.) 

MATHEMATICS 

I t  is beyond doubt that in the present century a revolution in 
the teaching of school mathematics has taken place. I n  part i t  con- 
sists in breaking away from the teaching of geometry by means of 
Euclid's elements and in part that break is typical of the change 
that has also taken place in the other branches of school mathe- 
matics, algebra, trigonometry, Cartesian geometry, mechanics, and 
arithmetic. 

Up to about the year 1900 school mathematics centred around 
"Euclid" as the subject of geometry was then universally called. 
The teaching was based on the belief that the subject had a sure 
foundation in the fundamental assumptions, that the super- 
structure was raised on the foundations by a process of irre- 
fragable logic, and that the best training consisted in the repro- 
duction of Euclid's reasoning. The impulse towards reform came 
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from the realization by the teachers that the teaching did not 
always furnish a training in reasoning to certain of their pupils, 
who committed the book to memory and reproduced it mechani- 
cally and without understanding. 

Reformed Methods.-The reform was due to the Mathemati- 
cal Association. The reformers set about the designing of a course 
suited to the average child. Text books were written from which 
the more subtle of Euclid's propositions were omitted and only 
those propositions retained that had a substantial meaning. To  
make i t  possible to  carry out the reform it  was necessary to 
secure the sympathy of examining bodies. The Civil Service Com- 
mission was the first to support the movement. The old examina- 
tion paper consisted of propositions, the writing out of which 
might not indicate understanding, and of problems which certain 
pupils could not touch. The task of the examining bodies was 
to  find questions on the subject matter that would test under- 
standing and would a t  the same time be within reach of the aver- 
age child. 

On the old system each branch of mathematics was a separate 
subject fashioned as far  as  possible on Euclidian lines with a 
series of set propositions based upon definitions and axioms. The 
reform movement led to  the disappearance of the lines of de- 
marcation between the branches and their fusion into the single 
subject of mathematics. At the same time things of little practical 
value like the theory of numbers were dropped. The time saved 
by  this fusion and pruning was utilized to carry the more im- 
portant subjects farther and to introduce new subjects. The 
infinitesimal calculus thus entered the school curriculum and is 
now sometimes taught from the age of 14. Before the reform 
numerical work was almost confined to the teaching of arithmetic, 
being rare even in the supposedly practical subject of trigonom- 
etry. I t  has since played a great part in all varieties of mathe- 
matics. 

Mecl&cs.-Mechanics gained greatly by the reform. The 
pupil now verifies the laws by laboratory experiments. Formerly 
much energy was expended in deducing the parallelogram of 
velocities and the parallelogram of forces from fundamental as- 
sumptions. The conception of "simultaneous velocities" which is 
the last remnant of the old system must soon disappear. The sub- 
ject has been extended to include moments of inertia and simple 
motions of rigid bodies. 

Geometry.-In geometry after the reform the methods of 
Euclid and Descartes enjoyed equal status and each problem was 
treated by the most appropriate method. The set propositions 
of conic sections disappeared. In  the time saved geometry of 
three dimensions was taught, chiefly on the methods of Euclid 
and Descartes, but also to a small extent on the method of Monge, 
the graphical method by means of which every point and line of a 
three-dimensional figure can be represented on a two-dimensional 
sheet of paper. This method which has great educational value 
and is in constant use in the engineering world will no doubt be 
given its proper place in the school; geometry will then be treated 
by the three co-equal methods, the synthetic method of Euclid, the 
analytical method of Descartes and the graphical method of 
Monge. 

Relativity.-Mathematical teaching will have to take account 
of the theory of relativity, and while the chief effect will be on 
the universities, the schools are concerned in one particular. On 
the relativity theory it  is only in a restricted region that Euclid- 
ian conditions hold, The treatment of parallels by the study of 
their behaviour a t  infinity therefore becomes invalid. Other trent- 
ments that do not trespass beyond the restricted region are now to 
a small extent in use and must in time displace the Euclidian 
treatment. (D. B. MA.) 

ARITHMETIC 

I n  arithmetic the guiding idea of the reform was contact with 
reality. Except for mensuration which had to some extent pre- 
served contact with reality, arithmetic before the reform was 
chiefly mechanical computation, the pupil being told which 
process he was to use. The reform substituted problems from 
every day life and left the pupil to decide on the process. T i e  

change is well illustrated by one of the early reform questions. 
The question being "Mr. Gladstone was born in 1809 and died 
in 1898; how many years did he live?", one candidate replied "I 
do not know whether this is multiplication or division," while 
another used multiplication and gave the answer as "3,433,482." 

This laudable striving after making arithmetic entirely con- 
crete and practical has led however in some instances to a form 
of pseudo-realism which though clothed ostensibly in a concrete 
form, postulates (say) the mowing of an impossible number of 
acres by a certain number of men in a fixed time, to cite only one 
instance, taken from a paper set in a recent public examination. 
Again the attempt to  base the early teaching of arithmetic pre- 
dominantly on logic is being challenged to-day, mainly in America, 
by psychologists. I t  is asserted that many children, especially 
young children, like to perform numerical manipulations without 
the conscious need t o  understand their rationale and that rote and 
even the recitation of the multiplication table are a pleasure to  
such minds, the reward in such cases coming from the sense of 
rhythm and of enhanced skill and dexterity, together with the im- 
mediate satisfaction of getting the sum right. There is probably 
a good deal to be said for such types of mind that are content 
with the "how" and ignore the "why," practical types of mind 
that instinctively prefer doing to thinking how a thing is done; 
their motto seems to be Pri~tzo agere deinde philosophari (first 
act, then analyse), if we may slightly alter Bergson's favourite 
phrase. Possibly between these two extreme views, one that 
builds on conscious logic, the other on the formation of accurate 
automatisms (sub-conscious logic), the real deciding factor is 
the "mental age" of the child. With very young children the 
automatic process should be at  its maximum, as in the older ones 
the rational should be predominant, though neither should be 
absent a t  any period. Both elements, mastery of technique and 
mind-training are indispensable; the problem lies in the particular 
weight and importance to be attached to each a t  different stages 
of the course. 

B~ULIOGRAPHY.-T~~ movement was preceded by lectures and articles 
in papers and reviews by J. Morgan, Henrici, Perry, Benchara Bran- 
ford, T. P. Nunn and others. Branford's views are published in book 
form as A Study o f  iMathematica1 Education. The results of the move- 
ment are shown in half a dozen reports by the Mathematical Associa- 
tion on the various staqes of mathematical education. See also T. P. 
Nunn, The Teaching of Algebra and P. H .  Ballard, The Teaching of 
Esr~ntialr in Arithmetic. (C. BR.) 

SCIENCE 
Until recent years science unforturiately was relegated to the 

specialists, but during the last two decades great strides have been 
made in the teaching of scientific subjects. That  science for all 
is a national need was one of the outstanding lessons of the World 
War, and the publication of the report of the Government Com- 
mittee in 1918, was a great stimulus to discu3sion and with its 
many useful suggestions provided a constructive basis for im- 
provement. The method of teaching science having swung from 
the demonstration lesson to the strictly practical o r  Heuristic 
(experimental) type has found its level in a balance between prac- 
tice and theory. There is also a constantly increasing tendency 
to make the regular school work less and less academic and to 
relate it more closely with actual life. 

Secondary Schools.-In all grant-aided schools it  is compulsory 
to make adequate provision for the teaching of science. The 
majority of the public schools provide full opportunities for boys 
wishing to take the subject, but they do not all sufficiently recog- 
nize the principle that science should form an important and 
necessary part of education. The introduction of advanced courses 
into the larger secondary schools has improved the organization 
of the subject while leading to the provision of better apparatus 
and more comprehensive reference libraries. The  abolition of ex- 
aminations of the Junior Local type and the improvements made 
in the first examinations have done much to encourage a wider 
conception of the subject. Nature study and elementary measure- 
ment are usual in the lower forms of all schools but in the majority 
of boys' schools the science in the upper classes is confined to 
chemistry and physics, in very few cases is biology added; in 
some of the larger girls' schools physics, in  addition to  both 
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botany and chemistry, is given to the university examination level, 
but in the smaller schools, botany alone remains, in others botany 
or chemistry, only in very few cases is physics carried to  any high 
level. Zoology and hygiene are almost negligible subjects in all 
types of schools; but some hygiene is taught incidentally in cer- 
tain girls' schools. 

Elementary Schools.-In spite of much progress compared with 
the past, the teaching of science in  these schools is still handi- 
capped. This is due, in parts of  the country, to  the lack of ade- 
quately equipped laboratories in all but the larger boys' schools, 
partly to  the large classes, and to the comparative lack of science 
specialists. I n  the girls' schools, a laboratory, if provided, is sel- 
dom equipped with water and gas and often has to be used as a 
classroom. The curriculum generally takes the form of nature 
study in the lower school which is followed by the teaching of 
everyday science. The time devoted to the subject varies from one 
hour t o  two and a half hours per week. In  the girls' schools some 
of this time is given to hygiene and physiology. In  central schools 
the conditions are better and the science taught varies very much 
with the district and as a whole is adapted to local environment. 

Summary.-The teaching of sri~nct. h a <  r n ~ ~ r h  improved in all 
departments of education, but there is still (1928) room for 
further development. More laboratory accommodation and better 
equipment would solve the main difficulties in many secondary 
schools. As for  the lack of biological teaching in boys' schools it 
is due to  some extent to  the scarcity of graduates qualified on 
the biological side and the demand will probably secure the supply 
in the future. Headmasters are now quite alive to its value. 

For the elementary schools, with certain exceptions, the chief 
need is for  better laboratory equipment. Other desiderata are the 
reduction of classes, the provision of science specialists on all 
staffs in  the towns, and special classes for teachers in rural dis- 
tricts. With the increased interest in  national health the teaching 
of hygiene on scientific lines should also be a part of the science 
curriculum in all schools both secondary and elementary. 

See Report of the Committee on the Position of Natural Science in 
the Educational System of Great Britain (1918) and Report of an 
Enquiry into the conditions affecting the Teaching of Science in Secon- 
dary Schools for Boys in England (1ga7), both H.M.S. Office. 

(M. J. RE.) 

GEOGRAPHY 
Urhile under the capable leadership of Dr. H. R. Mill, the 

late Sir John Scott Keltie, the late Prof. Herbertson, the Rt. Hon 
Sir Halford Mackinder and others, the study of geography in 
Great Britain has attained to a distinctness of aim, an individual. 
i ty  of method, and a coherence of content which have entitled the 
subject to  be regarded as an important element in the education 
of future citizens. But it follows that geography has its full edu. 
cational value only when it is so taught as to represent faithfully 
in the classroom the spirit and character of the corresponding 
movement in the wider intellectual world. This means that schoo 
geography is not, as it  was 30 years ago, the mere learning of 
geographical data and results, but a training in the geographer': 
characteristic methods and principles of interpretation, and ar 
assimiliation of his characteristic point of view. 

I t  is now generally agreed that school geography is main11 
concerned with the study of the adjustment of the life, the activi. 
ties and the distribution of man to the conditions of his environ. 
ment. I n  studying any particular area the paramount task al 
all stages of the teaching is to  examine the present "adjustment' 
as carefully and accurately as possible, a difficult task whose 
importance is even now hardly realised. In  the more advancec 
stages of teaching the interpretation of the present "adjustment' 
sends the student to other subjects-History, Geology, Climato, 
logy, etc.-whose results are taken and used by the teacher foi 
his own special purposes. Nor can the geography of a region .bc 
understood unless its relations with other regions, both near anc 
far away, are studied. Most of these geographical distribution! 
and adjustments, as well as internal and external regional relation 
ships, are capable of both graphic and verbal portraiture. The 
mapping of geographical material in the geographer's characteris 
tic way, and the development of the art of verbal description arf 

matters of great importance to the modern teacher. 
Geography has an invaluable contribution to make to LIE equip 

tnent of the educated citizen of to-day, for its study brings to me 
focus, naturally and without forced correlation, the three elements 
found constantly recurring in home and world problems: the 
personality and potentialities of a district or region; the charac- 
teristics, needs and outlook of its inhabitants; and the nature, 
needs, and results of their work. These three elements will be 
recognized as  the "place," "folk," "work" of Professor Patrick 
Geddes. Good geography teaching is constantly dealing with tbe 
relations and interactions of these three, and with their synthesis, 
and this inevitably develops in its students extremely valuable 
habits of mind. 

Modern gwgrapbical teaching has been criticized on the ground 
that i t  deals too much with broad generalizations and too little 
with an accurate knowledge of particular examples. It is mid 
that before the introduction of the new methods pupils did at  k a s t  
know the whereabouts of places on the map and that they amassed 
facts concerning the limited areas then studied in school. The 
world is a big place, i t  contains many countries, whik the  time 
devoted to geographical study in schools is short. Never thkss ,  
i t  should be the aim of the teacher to give that broad study of 
the worid which modern conditions demand, and side by side 
with this, so to arrange the sylhbus that a t  each stage some irn- 
portant areas or problems are studied as  fully as possible w i t h  
the limits of the time allowed and the stage of advancement of 
the pupils. Fortunately the general acceptance of the regional 
treatment of geography assists both objects. Extensive and inten- 
sive studies should proceed side by side. 

See Geography Teaching (British Association Reprint) ; 3. Fair- 
grieve, Geography in School; H. J .  Mackinder rind W. H. Barker, 
Geography i n  Education and Cit izemhip;  T h e  Content o f  Philosop6zcad 
Geography (Proceedings o f  International Geographical Congress, 1928). 

(L. BR,) 
MUSIC 

The teaching of music at  the beginning of the present cen- 
tury was practically confined t o  class singing, but with the in- 
creasing recognition of the subject as an educational force, a de- 
mand for more scientific methods arose. All the newer ones worthy 
of serious consideration tend in the same direction; the under- 
standing of music. While the method of singing classes has been 
retained, the work has been carefully graded. Certain apparatus 
is practically indispensable. ( I )  Song books containing a large 
selection of national or folk songs; graded sight singing books; 
small manuscript books. Copies should be available for every 
pupil. (2 )  Sheet music, modern and classical, from any of the 
now widely known series of school songs. ( 3 )  A good pianoforte 
in  a spacious room, preferably on a raised platform. (4) Wall 
blackboards, with the lines of the stave a t  least 2 in. apart, and a 
modulator. A gramophone, or a pianola will be found very useful 
for certain kinds of teaching. Some schools also make use of the 
wireless. For quite young children a set of percussion instru- 
ments is often provided, and a percussion band is formed, with 
frequently excellent results. 

Practically all teachers agree that the sob fa system of pitch 
names and key relationship, as shown on a modulator, should be 
retained; but the exact stage for the introduction of the staff 
notation is still debatable. The more modern method is to  begin 
at  once with the staff notation in the lowest class, and to dis- 
regard the sol fa notation as such, while applying the sol fa 
method to the staff notation. (See MUSICAL NOTATION.) From the 
elementary training of the ear, and simple musical dictation, to  
the understanding of a movement of a symphony is now one con- 
nected chain of teaching. Two important links in the chain are 
the study and the writing of short melodies, and the study of 
simple binary and ternary forms. The term "musical apprecia- 
tion" is often used in this connection. I t  means, of course, teach- 
ing children to understand music, inculcating in them, a t  least in 
some small degree, the faculty of discrimination. Aural culture 
has been Well described as "educating future audiences." 

The comparatively recent revival of folk song and folk dance 
has had a remarkable effect on the teaching of music, Folk music 
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has given teachers a new criterion. Simplicity, directness of ex- 
pression, rhythmic freedom, unfettered melodic outline, and modal 
tendency are to be noted in these melodies. Before leaving school 
a boy or girl should know a great number of these lovely song: 
and dance tunes. 

The theories of Jaques-Dalcroze have found wide acceptance 
in schools. Put briefly, his method is to  teach music through 
movement and gesture. Much, however, depends upon the quality 
of the teaching, and a preliminary course of training is necessary 
(See EURHYTHMICS.) 

The old idea that a boy should drop singing when his voice 
breaks is now discredited by many enlightened teachers. If he 
is taught to  use his newly-acquired "man's voice" with discretion, 
no harm will ensue. I n  any case it  is not necessary for his general 
musical education to cease. The formation of a voluntary musical 
society or club in a school will be found to react favourably on the 
school music by interesting and inspiring its members. 

A golden rule is to  conduct as little as possible for simple songs 
Many teachers have given up the use of a baton, conducting with 
the hand only. 

The time table should be carefully planned. The time given is 
often a minimum, especially in the upper forms, owing to the re- 
quirements of examinations, though there are hopeful signs that 
singing will take a more prominent place in these forms than in the 
past. (See also MUSIC, TEACHING OF.) (G. SH.) 

ART 

When it  was first introduced into the schools, whether elemen- 
tary or secondary, the teaching of art was based on the old 
academic system, whose ultimate aim was technical attainment. 
The course started with exercises in the drawing of perpendicular, 
horizontal or oblique parallel lines, followed by similar graduated 
exercises in curves, leading up to the development of several 
motifs, with the Greek Anthemion or acanthus as their final 
objective. Geometry and perspective were then introduced and 
the knowledge thus acquired was brought to bear on model draw- 
ing, which was taught in the same methodical manner. 

The formal system held sway for a generation. Then followed 
a period of experiment and revolt. Many systems, often compet- 
ing ones, sprang into existence. Ambidexterity, brush work, mass 
drawing, pastel work-all had their vogue. But certain features 
have come to stay-imaginative and memory drawing, the care- 
ful delineation of natural objects, the practice of design with a 
specific object in view as against mere pattern making. A point 
on which there is less agreement is the extent to which the child's 
imagination should be allowed free rein at  the possible expense 
of acquiring adequate technique. I t  is the old quarrel between 
the modernists and traditionaIists and possibly the truth lies some- 
where between the two. All good teachers however are unanimous 
in holding that the main idea should b e  to  develop the pupil as 
far as possible on his own lines, and not as a mere replica of &he 
teacher. In  fact the general effect has undoubtedly been to make 
for greater freedom all round, and for this we have to thank the 
psychologists, one or two of whose works are quoted in the bibli- 
ography. The subject has also considerably gained in prestige in 
the schools. To-day in elementary and central schools it  is taught 
throughout; and in the latter by a specialist teacher. 

In  the secondary schools a great step forward was taken when 
art,  in 1924, was made a subject in the general school examina- 
tion, while ar t  can now be offered as a main subject in the ad- 
vanced course. (See SECOKDARY EDUCATION.) Further advance 
will be possible in the elementary schools by the appointment of a 
specialist to  organize the subject. In  the secondary schools the 
next reform in view is the recognition of ar t  as a second subject 
in the arts and crafts group for  non-linguistic or non-mathematical 
pupils in the general school examination (see EXAMINATIONS), 
while a growth in the number of advanced courses in art may also 
be confidently anticipated. Again in many schools of both types 
greater co-ordination between the other subjects, all forms of 
handicraft in particular, is also overdue. 

Finally it  should be pointed out that the schools do not aim 
a t  producing a small number of skilful executants-though, with 

efficient teachers, advanced courses and sufficient scholarships 
to higher places of art teaching, this should be increasingly possi- 
ble. The chief objective is the aesthetic and mental development 
of the pupil through the arts as one of the main channels of cul- 
ture, which is still too often interpreted in England in purely 
literary terms. All pupils cannot be expected to  create works of 
art, but practically all may be taught to appreciate them. Hence 
the teaching of appreciatiotz, both by direct and indirect means, 
forms today an essential feature of art education. 

BIBLIOGRAPHY.--S. Hall, Educational Problems (vol. ii., ~911) ; C. 
Burt, Mental and Scholastic Tests (1521,3rd ed. 1927) ; J. Littlejohns, 
Art i n  Schools (1928). The aims of teaching are fully considered in the 
introduction by R. R. Tomlinson, and various methods of teaching 
and suggestions for the syllabus are dealt with by the author. 

(R. R. T.) 
HANDICRAFT 

The introduction of the crafts into elementary schools was 
authorized by the Education Code in 1890. Prior to that the 
School Board of London, aided by the City guilds, had already 
provided instruction in a limited number of schools. Since then 
the number of school workshops has steadily increased and now, 
in both elementary and secondary schools, the provision of handi- 
craft is compulsory. The training in the crafts is strictly non- 
vocational, and the value of the cultural content predominates. 
Several of the school leaving examinations now include both 
woodwork and metalwork as  subjects for presentation. 

Types of Work.-The chief crafts for boys are:-B700dwork, 
metalwork, basketry, printing, bookbinding, leatherwork, the plas- 
tic arts (modelling in  clay, wood and the softer metals), etc., 
whilst the most important crafts in girls' schools are:-Xeedle- 
craft, weaving (raffia, basketry, textiles), the plastic arts, leather- 
work, printing and bookbinding. Some of these crafts require 
special accommodation and equipment, and very often one work- 
shop serves several elementary schools. The children usually 
attend one or more sessions per week. Boys' central and secondary 
schools are practically all provided with workshops. 

Woodwork.-Woodwork is the most popular subject for boys. 
The tool equipment need not be elaborate and, usually, timber is 
easily obtained and is capable of being worked by boys. The 
commoner metals also give good scope for training, particularly 
in conjunction with the woodwork. A few simple machines are 
necessary (lathe, drill, grinder, etc.), though much useful work 
may be accomplished with the ordinary hand tools (hammer, 
chisel, file, hack-saw, etc.). The bench-work is accompanied by 
working drawings made by the pupil, and good technique is in- 
sisted on throughout. After the preliminary exercises have been 
worked through, a fair amount of liberty is usually given in thc 
choice of articles made. Various interests, belonging to both home 
and school, are catered for. This is in accordance with the 
recent tendency towards encouraging originality in the pupil. 
When the subject was first introduced technique was insisted on 
far too rigidly. I n  order to  encourage the application of good 
design in the exercises, every well-equipped workshop has its 
small reference library of good craft books. There is a growing 
co-ordination between the teaching of art 2nd of crafts, and the 
IBtter is occasionally combined with teaching of applied mathe- 
matics in the case of mechanics. 

The majority of the other crafts may be taught in the ordinary 
classroom, especially if strong tables are used instead of the 
sloping desks. In  most modern schools a room is set apart for 
practical work. 

Teachers.-The City guilds of London Institute grant'quali- 
Fying certificates to  teachers in various crafts, and many of the 
training colleges now give craft instruction. The Shoreditch 
Training college provides a specialized course for men in both 
woodwork and metalwork. 

BIBLIOGRAPHY.--G. Christie, Embroidery and Tapestry Weaving in 
W. R. Lethaby's Artistic Crafts Series of Technical Handbooks (1906) ; 
Luther Hooper, Weaving for Beginners (1920) ; T .  Okey, An Introdztc- 
'ion t o  the Art o f  Basket-Making, Pitman's Handwork Series (1512) ; 
2. Crampton, Cane Work  (1924; 2nd ed., 1926) ; J.  Hooper and A. J .  
Shirley, Handicraft i n  Wood and Metal (1913; 2nd ed., rev. 1925) ; 
H. M. Adam and J. H. Evans, Metal Work  (1914; and ed., 1926) ; 
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J. S. Hewitt-Bates, Bookbinding for Schools (1927) ; N .  4 .  Poole, 
Simple Crujis for Gii-LA (1y~8). (T. ED.; 14. A. P.) 

DOMESTIC SCIENCE 

The teaching of domestic subjects in public elementary schools 
is nearly as old as the school itself. Stimulated by Government 
grants, awarded on results, the numbers receiving some sort of 
instruction i n  domestic subjects rose from 844 in 1874 to 59,812 
in 1882. I n  1898 records show that cookery was taught to 181,973 
girls, while in 1924-25 the number receiving instruction in do- 
mestic subjects was 488,584. 

It is easier t o  obtain pupils than t o  create teachers, and as late 
as 1907 Board of Education reports contain adverse criticism of 
teachers, methods and results. The failure of early attempts to  
include cookery in  the ordinary teachers' training course was a 
foregone conclusion. The last decade of the nineteenth century, 
however, saw the establishment of a number of important domes- 
tic science training colleges and the enlargement and improvement 
of others, both in London and the provinces. All those recog- 
nized by the Board of Education offer a minimum two year 
teachers' course which rr.ay be supplemented by additio~al spe- 
cialization, and only students trained in such courses are eligible 
t o  teach domestic subjects in  public elementary schools. 

I n  the practice of the higher schools there is no sort of uni- 
formity: most grant-aided secondary schools find room in their 
time-table for domestic subjects, others do not always do so. Of 
the 25 schools controlled by  the Girls' Public Day School Trust, 
which between them provide for nearly ~ o , o o o  or about 7% of the 
total of secondary school girls, less than one-third make adequate 
provision for such teaching. But the tendency is all in the direc- 
tion of providing it, if circumstances permit, and it is significant 
that  the Headmistresses' Association, in pressing for the reform 
of the First School examination (see EXAMIXATIONS), suggests 
that group IV. (music, art, housecraft or other crafts) should be 
allowed t o  rank equally with the languages and mathematics and 
science groups towards a pass in the examination, urging that if 
the subjects of group IV. as they now stand, are not held of equal 
value with those of other groups, this inferiority lies in the syllabus 
and is not inherent in the subjects. 

The most noteworthy attempt t o  remove the stigma of infe- 
riority from the teaching of housecraft was the foundation in 
1908 of the Household and Social Science Department of King's 
College for Women. There seemed no doubt that the somewhat 
mechanical methods in vogue and the stress laid on manipulative 
skill apart from scientific principle, were responsible for the failure 
to  attract girls of brains and ability. The new course, with a curric- 
ulum which included, besides physical and biological science, 
instruction i n  hygiene and economics, was recognised by the 
University of London, a t  first by the award of a diploma to 
successful candidates, and since 1920 by a B.Sc. degree. A course 
on similar lines has been recently instituted by the University of 
Bristol, in co-operation with the Gloucestershire Training College 
of Domestic Science. Another development which will bring the 
domestic science colleges into closer touch with the universities 
is the new scheme by which, from 1930, the Board of Education 
will discontinue and the universities will take up the conduct of 
examinations for teachers in training. (H. RE.) 

RELIGION 

Public interest in  the problem of religious education in Eng- 
land centres largely on its position in the primary school. Up 
to 1870 such instruction was largely provided by the two great 
school societies, the National Society and the British and For- 
eign School Society, and these two bodies made further provision 
for  securing such instruction by establishing residential training 
colleges. From 1870 to 1902 the newly established board or 
council schools included religious instruction upon an undenomi- 
national basis, under the Cowper-Temple clause. The Balfour 
Act of 1902 financially strengthened the dual system and in- 
cluded in the extended provision for secondary education similar 
arrangements for  undenominational religious instruction. The 

developnlent of central or modern schools, accelerated by the 
publication of the Hadow Report on the Adolescent, and the 
consequent decapitation of many country schools, has intensified 
the task of the Church authorities in saving their black-listed 
schools (and with them their denominational religious instruc- 
tion) from extinction. Great efforts are a t  present being made 
both to  consolidate and safeguard such schools. As regards the 
matter of religious instruction in the undenominational schools 
provided by local education authorities, important advances 
towards improved and agreed syllabuses have recently been made, 
of which perhaps the Cambridgeshire syllabus is the best known. 
Concurrent with these efforts t o  safeguard denominational reli- 
gious instruction in non-provided schools and to improve the 
religious instruction in the provided schools have been attempts 
to  make more general provision in training colleges for instruc- 
tion in the matter and methods of religious education. The  Board 
of Education does not make such provision i n  non-denominational 
training colleges and university training colleges obligatory, but 
the general atmosphere towards such provision, especiaily upon a 
voluntary basis, is very favourable. 

Religious instruction in other than primary schools has re- 
ceived increasing attention in recent years. Problems arising out 
of its place and character in  public schools have been the sub- 
ject of many private conferences, while the work of the late Dr. 
Sophie Bryant was influential as showing what could be  done in 
large modern high schools for girls. Many movements variously 
directed towards special problems of religious education have 
accordingly sprung up. The Student Christian Movement exer- 
cises a world-wide influence amongst students of all classes, 
creeds, and races and is  especially active in  publications and inter- 
national conferences. I t  stands mainly for a n  undenominational 
but Christian position. The Church Tutorial Association, founded 
by Albert Mansbridge, is a n  effort to  provide a high grade of 
religious education to adults by means of tutorial classes. I t s  
success has been substantial but not spectacular. Such schools 
as those of the Woodard Corporation, founded with the express 
purpose of providing secondary and public school education upon 
a definitely Anglican (High Church) basis have more than held 
their own during the past half century, and have led to  similar 
foundations by adherents of other types and denominations, e.g., 
Sherborne School for Girls and the Kingswood school, Bath. 
The provision for theological education as  the necessary comple- 
ment t o  general religious instruction has been greatly extended 
of recent years. Faculties of theology have sprung u p  in many 
of the newer universities, and seminaries for prolonged and sys- 
tematic theological training have been established by such bodies 
as the Community of the Resurrection (at Mirfield) and the 
Society of the Sacred Mission (at  Kelham). The  Sunday schools 
of the country are now largely run upon reformed lines and 
vacation schools for Bible study and training in the methods of 
religious instruction are frequent and successful. The larger 
problems, however, of confirming the religious education of the 
nation have led to  the establishment by the archbishops of Canter- 
bury and York of a strong committee of enquiry. 

I n  the Dominions, where State provision 'for religious instruc- 
tion in the schools normally follows undenominational lines, the 
denominational supplement largely depends upon the local 
churches and upon assistance from societies with their head- 
quarters in England. I n  German schools, the position of denomi- 
national religious instruction has been somewhat shaken since 
the establishment of the republic. I n  France the opponents of 
secular civic instruction have pointed t o  the free Catholic schools 
as a bulwark for religion and morality alike. I n  Italy under the 
present rCgime religious instruction in the schools has been 
strengthened, but how far  in a really liberal and free direction it  
is difficult to  say. Everywhere, the more technical problems 
of the treatment of scriptures, of creeds, of competing world 
religions, are receiving increasing attention. 

BIBLIOGRAPHY.-A. C. Headlam, 'LReligious Instruction" in J. W. 
Adamson, Practice o f  Instruction (1907) ; Moral Instruction and Train- 
ing in Schools: report of  an international enquiry (z  vols., edit. M. E. 
Sadler, 1908); S. Bryant, How to  Read the Bible in the Twentieth 
Century (1918). See also J. Adams, Primer of Teaching (with specid 
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reference to Sunday school work, 1903), The Cambridgeshire Syllabu 
of Religious Teaclzing (1924 ; 2nd ed., 19261, and syllabuses issued b: 
the London County Council, Hants County-Council and other educa 
tional bodies, and publications of the Student Christian Movement 

(A. A. C.) 

THE UNITED STATES 
Since 1900 the outstanding problem in the curricula of tht 

schools of the United States has been the selection of material 
Prior t o  the opening of this century, the traditional curricula wert 
accepted without serious question. During the colonial perioc 
they were dominated by British practices and traditions. Text 
books used in the United States were printed in England, anc 
British courses of study were only slightly modified for  use ir 
American schools. Even when, following the American Revolution 
America began to print its own text-books, their content was no1 
materially changed until the 20th century, and in some fields nc 
important changes have yet occurred. 

The principle of selection with which the schools of the Unitec 
States are experimenting is that of usefulness. But to Americar 
thought the concept of usefulness is given a meaning sufficientlq 
broad to include aesthetic, social, moral and intellectual, rathel 
than merely vocational and financial uses. Utility was not alway. 
of major importance in curriculum construction. For centuries 
educators assumed that the organized fields of knowledge-gram. 
mar, history, botany, mathematics, and the like-were appropriate 
for instructional purposes. The practical value of these courses of 
study was based upon the doctrine of transfer of training, ex- 
pounded by Locke in the 17th century. I n  1902 Thorndike's 
studies on the transfer of training appeared, causing educators tc 
question the adequacy of the text materials t o  train students in 
those abilities which are useful outside of school. 

The exploration of the concept of usefulness has taken several 
directions in the United States. One approach is through activity 
analysis; another is by way of the long familiar organized fields of 
knowledge. The investigators interested in discovering the activi- 
ties, needs, problems or interests of the persons to be educated are 
divided into two groups, one interested in exploring children's 
activities, and the other adult activities. The former group, which 
asserts that the "school is life rather than a preparation for life,'' 
t o  use Dewey's phrase, more or less consciously analyses child 
activities and interests to  discover the most important of these; 
and upon them they base the curriculum. Numerous studies of 
children's spelling vocabularies, their errors in language, their use 
of mathematics, and so on, have been made and an educational 
cult, the so-called "progressive" education ( q . ~ . ) ,  has arisen. 
A second group, which assumes that the school is an agency estab- 
lished by the State to teach the young the patterns of behaviour 
which a good citizen should follow, have analysed the activities, 
interests and problems of adults, and have based the selection of 
their curriculum on the results of such analyses, with adaptation 
of the material to  children's interests and activities. Careful 
studies have been made by this group. Studies of adult vocabu- 
laries and errors, of the use of mathematics, geography, history 
and the like, have been published. The second group has been 
interested also in the analysis of vocations as a basis for the selec- 
tion of materials for vocational curricula. Analyses of the activities 
of pharmacists, secretaries, machinists, and a wide variety of 
other occupations were made in constructing a curriculum for 
each. 

Those investigators who still approach the curriculum through 
the organized fields of knowledge, have felt the influence of the 
concept of usefulness and have made adaptations of their courses 
accordingly. I n  the elementary school and junior high school, 
"general" courses have been organized. For instance, in the junior 
high schools are found courses in general science which are com- 
posed of synthesized materials drawn from zoology, botany, 
physics and chemistry. I n  colleges a similar synthesis is seen in 
orientation courses in which the student is given a general survey 
of related fields of knowledge. Orientation courses in the social 
sciences, in aesthetics and in the natural sciences are examples of 
this tendency. These courses are substituted for detailed intro- 
ductory courses in the separate fields. 

As the concept o_f usefulness is developed farther, theories of 
learning, introduced from psychology, have been utilized. With 
the acceptance of the theory that purposeful learning in solving 
problems felt to be valuable by pupils is superior to  the learning 
of systematized information, the usefulness of which is not appre- 
ciated, the "project" has been evolved. The project curriculum is 
one in which significant problems, as nearly like life situations as  
may be, are selected a s  units of instruction, and such subject mat- 
ter as is needed is drawn from the organized fields of knowledge 
in a form appropriate to  the completion of the project. This sub- 
ject matter the pupil is supposed to assimilate as  he works through 
the project. This type of material is having a very wide use, both 
in the elementary and high schools, and in the vocational schools 
and colleges. I n  the college field, programmes which set up con- 
ditions for independent study by more mature students have led to  
the introduction of honour courses adapted from those of British 
universities and popularized by the Rhodes scholars. The concept 
of usefulness has also been applied to practice and has given 
impetus to courses in which the student develops skill in activities 
in addition to  securing information about them. This point of view 
has been in existence for some time and is found in such forms as 
that of practice teaching, internship in hospitals, etc. I n  its newer 
forms, it  is found in co-operative courses such as those developed 
by the University of Cincinnati and Antioch college, where a 
student alternates short periods of instruction in school with short 
periods of experience in business and industry. 

The foregoing statement of trends is  not intended to imply that 
the influence of any one will be found in all types of schools. The 
educational system of the United States is too large in extent and 
too complex in organization t o  allow any trend to become uni- 
versal. Rather these tendencies may more accurately be described 
as influencing the constructive policies of substantial groups of 
educators. 

B I B L I O G R A P H Y . - F ~ ~ ~ ~ ~ ~ ~  Bobbitt, How to  Make a Curriculum 
(1924) ; W .  U'. Charters, Cuvriculum Construction (1924) ; The Nation 
at Work on Publzc School Curriculum, Fourth Yearbook of the De- 
partment of Superintendence, National Education Association (1926) ; 
Ourriculzbm Making, Past and Present, Twenty-Sixth Yearbook of the 
National Society for the Study of Education (Part I., 1926) ; The 
Foundations of Curriculum Making, The Twenty-Sixth Yearbook of 
the National Society for the Study of Eduaation (Part II., 1926). 

(W. W. C.) 
RELIGION 

The early public schools in America, as  well as private and 
parochial schools, gave full expression to the religious faith of 
their constituency. Especially in New England, where i t  was 
favoured by a sympathetic relation of church and State, the pub- 
lic schools avowed a religious aim and taught religious subjects. 
The New England Primer, for example, for 150 years widely used 
as a text-book, was largely cbmposed of scriptural and doctrinal 
material. Catechisms were taught i n  the public schools and 
prayer was offered twice a day. 

A relative secularization of education has taken place since 
about 1775. This is  in part due to  causes which are world-wide, 
such as the progress of invention and discovery, the expansion of 
the sciences and arts, and the praciical materialism associated 
with the industrial revolution. I t  is due also t o  two principles 
and two sets of circumstances peculiarly characteristic of the 
United States. The principles are (I) the religious freedom guar- 
snteed by the national Constitution; ( 2 )  the assumption by  the 
States of responsibility for education. The circumstances are: 
(a) the heterogeneity of population which has resulted from im- 
migration; (b)  the multiplicity of religious denominations, to- 
gether with the jealous, divisive sectarianism which has in general 
characterized their defence of their distinctive tenets and prac- 
tices. The secularization of public education in the United States 
was not purposed, but incidental-a by-product of the working out 
sf these two principles under the circumstances named. When- 
:ver a minority, or even an individual, has chosen t o  object, on 
what are averred to  be conscientious grounds, to  some religious 
:lement in the programme or curriculum of the public schools, 
.hat element has forthwith been eliminated, and  no other religious 
dement has taken its place. 
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The movement has been wholly negative. Each religious group 

has been more concerned to see t o  i t  that the public schools should 
not contain anything out of line with its peculiar beliefs than it  
has been concerned to preserve in these schools the great principles 
of morality and religion upon which American citizens generally 
agree. The result has been to strip the public schools almost com- 
pletely of religious teaching and religious worship. I t  is true that 
in some States and many communities each day's session is yet 
opened with the reading of a brief passage from the Bible and the 
recital in unison of the Lord's prayer. With this exception, the 
programme and curriculum of the schools give practically no place 
to  religion and afford no conscious recognition of the part that 
religion has played and is playing in the life of humanity. Re- 
ligious education, i t  is commonly said, is the business of the home 
and of the church, not of the school and the community. 

I n  colonial days the churches generally, except in New England, 
maintained elementary schools, and later took the lead in founding 
academies and colleges. As the piubtic school system became 
established throughout the country, most of the churches sur- 
rendered the idea of maintaining church-controlled elementary and 
secondary schools. The outstanding exceptions to this rule are cer- 
tain German-speaking branches of the Lutheran Church and the 
Roman Catholic Church. The latter, particularly, dissents in 
principle from the current policy of public education. Education 
as a whole is a unitary process, i t  holds, which must include 
religion. But the State is not competent to  teach religion. The 
State, may, therefore, levy and collect taxes for the support of 
schools, may set standards which i t  requires schools to maintain 
in certain subjects, and may even conduct schools for those who 
are without the Catholic faith, if they so desire; but it is the 
function of the church to carry on through its schools, the 
education of childhood and youth. Especially since the Third 
Plenary Council of Baltimore in  1884, this church has laboured 
strenuously to provide strong schools, organized into diocesan sys- 
tems, for the education of its young. 

In  the Colonies religious education was chiefly by means of in- 
struction in doctrinal catechisms. I n  the 19th century catechetical 
instruction declined in the Protestant churches; and they came 
t o  depend generally, except in  the more liturgical communions, 
upon successive waves of emotional-spiritual revival for the 
conversion and enlistment even of the children of their own 
members. Most churches had no definite policy for the religious 
education of children; they cared little for the increasing secular- 
ization of the public schools and failed to realize the larger edu- 
cational responsibility which was thus being thrown upon them. 
This failure was due, not so much to neglect, as to the idea that 
regeneration is quite independent of all natural laws and processes, 
hence unaffected by nurture and education-an idea which was 
fostered by  the great revival movements. This idea and the prac- 
tices associated with i t  were sharply challenged by Horace Bush- 
nell in  a n  arrestin~g book, Christian Nurture (1st ed., 1846), in 
which he  maintained, in opposition t o  the current reliance upon 
emotional experiences of conversion, that the life of the family 
in  the home is of primary importance in the religious education 
of children, and that i t  is possible for a child to grow up as  a 
Christian, and never think of himself as  being otherwise. 

The Sunday school movement took firm root in the United 
States early in the 19th century, and expanded rapidly with the or- 
ganization of the American Sunday School Union in 1824 and the 
initiation of the International Uniform Sunday School Lesson 
system i n  1872. I n  spite of ungraded curricula, untrained volun- 
teer teachers and short instruction periods, the Sunday schools 
rendered indispensable service through the promotion of Bible 
study and evangelism. 

In  the 20th century American citizens began to awake to the 
dangers involved in the omission of religion by otherwise com- 
petent public schools and the throwing of the main burden of re- 
ligious education upon educationally incompetent Sunday schools. 
The  organization of the Religious Education Association in 1903 
marks the getting under way of a new interest in the problems of 
religious education which has grown steadily. I n  1920 the Protes- 
tant churches united to  reorganize the old International Sunday 

School Association into the International Coi~ncil of Religious 
Education. The movement has resulted in the grading of Sunday 
schools, the devising of better curricula, the training of teachers 
and the erection of church-school buildings designed and equipped 
for educational purposes. A new type of church school is being 
developed-a church school for the teaching of religion, main- 
tained by a local church or a group of neighbouring churches, for 
children whose education in other respects is provided for in the 
public schools. These newer church schools are graded in the 
same way as the public schools; they provide for the religious 
education of children through activity as well as through instruc- 
tion; and their schedule includes week-day as well as  Sunday 
hours. 

A movement to establish week-day schools of religion is spread- 
ing. I n  many communities, following the example of Gary, Ind., 
which began this policy in 1914, citizens of all creeds have united 
in petitioning the public school board to  excuse pupils, a t  the 
request of their pzrents, for one or two hours a week of religious 
instruction. That such a practice is not illegal or contrary t o  
public policy was affirmed by a decision of the Supreme Court of 
N~~ xr -  x urk in the White Plains case (I y ~ 7  j. I i b  Ciehirdbiiily is 
urged on the ground that it constitutes a recognition by  the public 
schools of the place of religion in human life and of the right of 
parents to  secure the education of their children in the principles 
of religious faith. Week-day schools of religion are maintained in 
other communities without time being granted by  the public 
schools. The Jewish congregations have long followed this policy. 
Throughout the country, there is a notable development of daily 
vacation schools for the teaching of religion, conducted for terms 
of two to four weeks. (L. A. WE.) 
BIBLIOGRAPHY.-L. A. Weigle, The Pupil and the Teacher (1911) and 

The  Teaching Work of the Church (1923) ; Horace Bushnell, Chris- 
tian Nurture (1846) (revised 1916) ; J. A. Burns, Catlzolic Education 
(1917) ; G. A. Coe, A Social Theory of Religious Education (1917) ; 
W .  C. Bower. The Curriculum of ReEigioz~s Education 71925) ; T .  G. 
Soares, Religious Education (1928). 

SCHOOL AND THE HOME. Direct co-operation between 
home and school is far less developed in England than in the 
United States (see PAREXTAL EDUCATION) or Germany. Never- 
theless, English parents and schoolmasters are beginning to think 
alike, or a t  least to realize that they are all fighting in thc same 
cause-the welfare of the rising generation. Schoolmasters, thanks 
to improvements in status and salaries, have largely shaken off 
the pedagogical dust that was once apt to  envelope them. The 
average parent, on the other hand, is better educated than for- 
merly, and better able to  meet the schoolmaster on his ownt 
ground and to enter into reasonable discussion of the joint prob- 
lems of home and school. 

Open days, held in connection with civic and education weeks, 
enable local parents to  visit the various schools and institutions 
which their children attend, and to see for themselves what is 
actually being done for the pupils. During an education week. 
the schools of an area usually combine to  arrange an exhibition 
of school work, and to give concerts and demonstrations open to 
the public. Public meetings are held and addressed by local educa- 
tion officials and officers, as well as by outside educationists or 
representatives of the Board of Education. All this has an ex- 
cellent effect in stimulating the interest of parents in schools of 
the town in which they live. An attractive handbook is usually 
published at  the time setting forth the educational facilities of the 
area and indicating where further information can be obtained. 
The London County Council publishes especially valuable guides 
of various kinds to education and the choice of employment, de- 
scribing the wealth of educational opportunity provided in London. 

A few parents' councils exist in England in connection with 
public secondary day schools, but these do not compare in any 
sense with the powerful parent-teacher associations of America. 
The English parents' council, where it  exists, has usually been 
formed on the initiative of the headmaster or headmistress; its 
function is to  arrange parents' meetings, a t  which some well- 
known educationist or the headmaster or headmistress addresses 
the gathering on a subject of interest to parents. DiscuJsion is 
invited, but it  is rare for animated discussion to arise An ex- 
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ception is the Parents' Association (56 Manchester street, Lon- 
don, W.) ,  which is concerned with the interests of parents send- 
ing children to public, preparatory and private schools all over 
the country. The formation of this association was due to parental 
initiative, and schoolmasters and schoolmistresses, while welcomed 
as associate members and often invited as speakers, have no 
voice in its councils. The Parents' National Educational Union 
(26, Victoria street, London, S.W.) exists mainly for the purpose 
of furthering the ideals and methods of Miss Charlotte Mason, 
its late founder. This union, better known as the "P.N.E.U.," 
publishes The Parents' Review and conducts what is known as 
the "P.U.S." or Parents' Union school, a scheme by which chil- 
dren can work in home schoolrooms and be examined on a com- 
mon syllabus. 

While, no doubt, many of the members of governing bodies of 
English schools are parents, there has been no general movement 
towards appointing them as such on these bodies. I n  1927 a 
parent of a boy in the school was elected to  the council of a 
newly created public preparatory school, and the precedent is 
one that will no doubt be generally followed as  parents combine to  
make their influence felt. Such an appointment, if judiciously 
made, should greatly help a school, while obviating carping and 
dissatisfaction. I n  the few cases where a woman takes an active 
part on the governing body of a boys' school, her experience is 
usually of great value in questions concerning diet, health, and 
the domestic economy and internal finances of the institution. 
I n  certain garden cities and satellite towns the elementary schools 
enjoy the patronage and support of local educational associations 
which include parents and other citizens. Where such an associa- 
tion exists, there is some likelihood that the children of all classes 
in the community may attend the public primary schools, as 
commonly occurs in the United States. A parents' representative 
is now obligatory (Decree Jan. 24, 1928) on governing bodies of 
French secondary schools (boys and girls), and such a represent- 
ative must be chosen from the parents' association, or, in default 
of such, from the parents themselves. 

See Radice, Home and School (1926). (S. RAD.) 
SCHOOL ARCHITECTURE. Modern school buildings 

are very different in design from those of the 19th century. I t  is 
now recognized that the health and happiness of the children must 
be the first consideration if they are to  take full advantage of the 
education provided. Consequently, in the latest designs, every 
effort is made to secure for the children a maximum amount of 
sunlight and a continuous supply of fresh air, combined with 
surroundings which are in themselves congenial. 

GREAT BRITAIN 

The building regulations issued by the Board of Education in 
1914, required that the classrooms should not be arranged to open 
directly from a hall, and in some schools erected shortly after the 
war these requirements were met in a way that dispensed with an 
intervening corridor, the rooms not used for classroom purposes 
being placed next the hall. 

On the resumption of building work after the war considerable 
difficulties in respect of labour and materials were experienced, 
and as a result one-storey schools of light construction were 
erected. They were more or less experimental in character but 
from these has been evolved the latest type which might be 
termed the open-air type of one-storey elementary school. In 
these, the classrooms have a southern aspect and thorough venti- 
lation is provided so as to secure the maximum amount of sun- 
light and fresh air. Experiments have been made with a view to 
applying the same principles to the planning of buildings of two 
and three storeys. 

The improvement in cross ventilation has made possible in?- 
portant reductions in the heights of rooms. In  the Board of 
Education building regulations (1907) the minimum height of 
classrooms was laid down as 13 ft. This was reduced in the 
regulations of I914 to 12 ft. 

E l e m e n t a r y  Schools.-The illustration shows the plan of a 
one-storey elementary school (boys', girls' and infants' depart- 
~nents)  on a site cloping to the south. In  this plan all the class- 

rooms have a southern aspect. Those on the south side of the 
open courts are entered from an open verandah; those on the 
side exposed to the north, from a low corridor over which cross 
ventilation to the open air is obtained. The halls are central, 
isolated, and cross-ventilated. The staff room of the girls' depart- 
ment is placed over that of the boys' department. The height 
of the classrooms is I I ft. 

Secondary Schools.-The requirements of secondary schools 
are more complex than those of elementary schools, and secondary 
schools, therefore, present a rather different problem in planning 
and arrangement. School planning on the lines of the open-air 
type of elementary school has not yet reached such an advanced 
stage as regards secondary schools. 

I t  will be seen by comparing the above plans with the plan of 
an elementary school, that in the secondary school a much larger 
proportion of the floor area is taken up by rooms for special 
subjects, e.g., laboratories, ar t  room, gymnasium and manual- 
training room. I n  a secondary school dining accommodation is gen- 
erally provided but not always in a separate dining room. Some- 
times the assembly hall and gymnasium are combined, but more 
usually the gymnasium is kept apart and used for its particular 
purpose whilst the hall is also used as a dining room. The latest 
tendency in the design of secondary schools is to  approximate to 
that of elementary schools more particularly as regards the class- 
rooms. (G. T .  F.) 

THE UNITED STATES 

American School Buildings.-Originally the school building 
consisted of a single room or hall. As the schools developed there 
came into use that treatment of the building having a room in 
each of the four corners with a hallway through the centre, then 
came the two storey plan, duplicating the first storey, followed 
by the three storey building with the third storey containing an 
assembly hall. These buildings were usually surmounted by a 
cupola contdining the school bell. As the number of pupils in- 
creased the need for more space resulted in the addition of more 
rooms and there followed diversity of arrangement in  the general 
type of plan. These may be classified as the closed and the open 
types, the closed type being the solid rectangle, the hollow 
rectangle and the rectangle with interior auditorium and courts, 
the open type being in the form of one of the following letters: 
I ,  T ,  U, E or H. I n  determining the type of plan, consideration 
should be given to the following factors in the order named: ( I )  
orientation; (2) natural light and natural ventilation of the class- 
rooms; (3) expansiveness; (4) flexibility; ( 5 )  light corridors; 
(6) effective supervision; (7)  reduction of vertical travel. 

The World Fairs held in Chicago in 1893 and in Paris in 1900 
(see EXHIBITION ARCHITECTURE) brought together a brilliant ex- 
hibition of school plans which brought immediate results in  the 
planning and designing of school buildings. At the same time the 
public began to show more liberality in their appropriations and to 
expect of the architect a higher grade of design and construction. 
The National Education Association in the United States appointed a 
committee of its foremost educators and architects to study the plan- 
ning of school buildings. This committee's report, Schoolhouse Plan- 
ning (1925), provided for a set of standards by which a school-house 
plan might be measured for right use of floor space, and contained 
chapters on the process of planning a school building, choice of plan, 
determining the schedule of rooms, illumination, etc. The National 
Fire Protection Association acting with the American Engineering 
Standards committee published a report, Safety to Life in Schools 
(1927), giving rules for planning corridors, stairways, exits and gen- 
eral construction. Previous to 1900 the usual secondary school was 
easily housed in the old form of school building. There was com- 
paratively little architectural development except in ornamentation. 
Within the first quarter of the 20th century, however, there developed 
a movement in school administration brought about by the rising costs 
of school housing that made a marked impression on the school-house 
plan. 

The idea that each pupil should have one central desk and additional 
stations elsewhere has been shown to be based on a false conception 
of school needs. The superintendent of schools of Gary, Ind., adopt- 
ing an educational idea that had been in use in Europe, evolved a 
program of studies and time periods that made it financially possihle 
for all school committees to give their pupils the benefits of a more 
enriched propram than was poqsible under the old plan of adrninistra- 
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tion. The program plans that every room. ha!!: shopi gymnasium and I In  the auditorium the works of the master musicians providing the 
recreational centre shall be occupied and in use every school period. 

School Planning.- The modern school-house has unilateral light- 
ing with a glass surface equal to 2 0 7 ~  of the floor space and its arti- 
ficial lighting is laid out in accord with the code of the Illuminating 
Engineers' Association. Better construction means greater resistance 
to fire and few schools are now built without fire resisting corridors 
and stair wells. There are fire alarms and means for extinguishing 
fire. The building, also, is divided into sections by means of fire 
doors that automatically close when the electric latch holding them 
open is released by the current sounding the fire alarm. School toilet 
rooms are located on the various floors instead of being concentrated 
in the basement, and they have the same type of fixtures as are 

world's best music may be heard by the pupils by means of auditorium 
reproducers, actuated by record discs, microphones and amplifiers. 
The continuing technological progress has brought about great im- 
provement in the sanitary equipment; the heating and ventilation; 
and particularly also in lighting. There is a tendency for auditoriums 
to be reduced in size and to plan two or more of ditierent sizes in the 
same building. Rooms for the school nurse, physicians and dentists are 
often added in administration suites to those for the principal, his 
clerks and assistants. 

Examples.- The development of school architecture in America 
is nowhere more clearly shown than in New York city, where school 
buildings may be seen dating from the 17th century to the present 
year. Nearly all the secondary school buildings were designed while 
C. B. J. Snyder held the office of architect of the department of 
education, 1891-1923. His De Witt Clinton high school, 1910, was 
cited by the United States Bureau of Education as the finest high 
school building in America. 

As illustration of a simple building for 300 pupils, one may study 
the junior high school in Longmeadow, Mass., Frank Irving Cooper, 
architect. I t  has a combination assembly hall and gymnasium to ac- 
commodate all the pupils of the school; a t  one end is a stage shut 
off by folding doors, and when shut off the stage is used by classes 
in domestic arts. Small rooms are provided for packing away the 
seats of the assembly hall to make possible its daily use as a gym- 
nasium. Showers and locker rooms are iocated in the basement. At 
the rear of the building is a room of large size used as a general shop, 
and on the second floor are rooms for domestic science. There is a 
room for the library with an  open beam ceiling. There are the usual 
classrooms, science rooms, administration suite and rooms for the 
school nurse and medical attendant. This building is of the U type 
and additional accommodations may be provided by an  extension of 
the arms of the U. (F.  I. C.) 

The elements represented in the plan are fairly typical. The fitting 
together of the various rooms and corridors into a rectangle formed 
by the outside wall produces certainly great savings in construction 
cost. Sacrifices, however, had to be made in the natural lighting of 
the central portions of the building block. This condition is fairly 
typical in the design of public schools in the United States. I t  is 
usually considered expedient to place rooms both sides of corridors 
for the sake of efficiency in building cost, even a t  the expense of 
natural light in the corridors. 

The basic patterns of the plans of larger buildings are usually not 
far different in principle from those of smaller ones, i .e. ,  T,  I. U, and 
E shaped plans are commonly used; in larger buildings completely 
closed rectangular schemes with usually two internal courts appear. 
The schools designed by the architects, Guilbert and Betelle of Xew 
York, William B. Ittner of St. Louis, and MacCormack of Cleveland, 
,have done much to improve school building standards throughout 
the United States. Careful documentations of standards for public 
schools and systems for rating of school buildings have been pre- 
pared by G. D. Strayer and N. L. Englehard, of the Teachers college, 
Columbia university, New York. 

One must look to private schools for readier acceptance of progres- 
sive educational theories and consequently more advanced building 
types. In these the influence of European designs is felt. Of particular 
interest are the public schools of California where, favoured by a 
good climate, the "fresh-air school" theory has penetrated. The 
architect Richard Neutra, aside from making theoretical studies which 
definitely show sound proposals for advance in school design, has built 
elementary schools with improved classroom units. I n  the latter, an  
outdoor classroom section is provided adjoining the indoor space; the 
separation between the two consists of amovable glass partition; work- 
rooms for material and shopwork storage are placed in alcoves on the 
entrance wall of the classroom; lighted by means of high side lights. 

GROUND FLOOR European Schools.-For the most part Europe is burdened with 
----- solid old school buildings which cannot be compared from a point 
F R A N K  I R V I N G  C O O P E R  t o . ,  A R C H I T E C T S  

J U N I O R  H I G H  S CHOOL,  LONGMEADOW, MASS. 

found in the home. The heating and ventilating plant of educational 
buildings has been developed, and while there are differences of 
opinion as to the best type of ventilation, it is agreed that ventilation 
is necessary and the amount of fresh air to be supplied is prescribed 
by law in nearly all the States. Physical training is now often re- 
quired, and this has led to some school buildings being provided with 
gymnasiums, showers and swimming pouls. There is a growing 
tendency to plan a building so that it may be altered to nieet the 
demands of a changing school program without undue cost. In gen- 
era1 this means providing rooms that may be enlarged or reduced in 
size without destroying vital parts of the school-house structure. 
There is a small but insistent demand for rooms equipped so that the 
laboratory method of teaching may be employed. By this method the 
pupil may receive instruction based on his own free examination, 
inquiry and experiment. The modern school building in many com- 
munities is equipped for radio reception and also for the talking 
moving picture. The principal's office may have a niicrophone trans- 
nlitter connected to loud speaking telephones in each class room; thus 
the principal is able to address the entire student body from his desk. 

of sanitation, lighting, heating and ventilation to the generally good 
average of the school designs in the United States. But many of the 
newer buildings show that the thought and spirit behind the modern 
European school-house designs have not fully found their equal in the 
United States. Fresh-air and sunshine have found greater recognition, 
the outdoors have been more closely integrated with the interior 
spaces through increased glass and ventilation areas, and the aesthetic 
treatment of the designs is apt to be less stereotyped and institutional. 
Seldom are corridors built without windows of any sort. A usual 
characteristic is the imposing open stair halls which are not built in 
the United States due to rigid fire laws. To  be mentioned as examples 
are: the schools of Hilversuin, Holland, by the architect. Dudok; the 
fresh-air school at  Suresnes, France, Beaudoin et Lots, architects, 
which consists of isolated pavilions for each classroom; the fresh-air 
school at  Amsterdam by J. Duiker, architect; the Dietrich Eckart 
school at  Frankfurt with classrooms terraced up a hillside in rows of 
three each; the charming kindergartens and nursery schools of which 
the one a t  Kensal Rise in London, 19.36, Albert Frey, architect, is a 
good example. 

BIBLIOGR.~PIIP.-The best sources of information on modern school 
buildings are the architectural magazines of the various countries 
such as: The B~chitectural Rc*viei;l, London; The Jozr~+zal of the 
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Royal Institute o f  British Architects, London; The Architectural 
Forum, New York; The Architectural Record, New York; Moderne 
Baziformen, Stuttgart; L'Architecture d'Aujourd'hui, Boulogne-sur- 
Seine; Architettura, Milano; and in the U.S. such education peri- 
odicals as: Education Digest, Ann Arbor, Mich.; The Nation's Schools, 
Chicago. Also publications by Teachers college, Columbia university, 
New York. American School and University, Annuals (1936 to date) ; 
Architectural Record, v. 86, p. 85-118 (Aug. 1939), "High Schools"; 
Ibid, v. 85, p. 85-122 (Feb. 1939)~ "Elementary Public School De- 
sign"; Gaetano Minnucci, Scuole; asili d'infanzia, scuole all'aperto, 
rlementari e medie, case del balilla, palestre ed impianti sportivi 
(Milano, 1936) ; Guy Montrose Whipple, ed., "The Planning and 
Construction of School Buildings," 33rd Yearbook, National Society 
for the Study of Education (1934) ; Randolph William Sexton, Schools 
(1939) ; Julius Vischer, Der neue Schulbau i m  In-und Ausland (Stutt- 
gart, 1931) ; Henry Myles Wright and R. Gardner-Medwin, The 
Design o f  Nursery and Elementary Schools (London, 1938). 

(W. F. B.) 
SCHOOLCRAFT, HENRY ROWE ( I  793-1864), Ameri- 

can explorer, ethnologist and author, was born on March 28, 
1793, in  Albany county, N.Y., and died a t  Washington, D.C., on 
Dec. 10, 1864. After studying chemistry and mineralogy in 
Union college and applying them in a glass factory of which his 
father was manager, he collected mineralogical specimens in Mis- 
souri and Arkansas, and in 1819 published his View of the Lead 
Mines of Missouri. I n  1820 he accompanied Gen. Lewis Cass as 
geologist in his expedition to the Upper Mississippi and Lake 
Superior copper region, and in 1822 was appointed Indian agent, 
with headquarters a t  Michilimackinac. H e  married Jane D. John- 
ston, the granddaughter of an Indian chief and the daughter of a 
wealthy and cultivated Indian trader, who aided him in acquiring 

information as to the institutions and beliefs of the natives. From 
1828 to 1832 he was an active member of the Michigan legislature. 
In  1832, when on an embassy to some Indians, he ascertained the 
real source of the Mississippi to  be Lake Itasca. Schoolcraft was 
the author of some stilted verse, of several books on exploration 
in the Middle West, and of numerous works on the Indians. The 
most important of these are Information resgecting the Indian 
Tribes of the United States (6 vol., 1851-57), a lavishly illustrated 
compilation issued as  the result of a commission by Congress, 
and Algic Researches ( 2  vols., 1839; 1856 ed., The Myth o f  
Hiawatha). Save in the latter volume, Schoolcraft's style is 
pompous and cumbersome, but he was a pioneer in  the work of 
preserving the aboriginal myths and lyrics. Inspired by his re- 
searches, Longfellow decided to weave the red men's "beautiful 
traditions into a whole," the result being Hiawatha; numerous 
other poets such as J. R. Lowell and T. B. Aldrlch based shorter 
pieces upon his publications. 

See his Personal Memoirs of a Residence of Thirty Years with the 
Indian Tribes (1851), which, although poorly digested, gives a fair 
notion of his work; also an article by F. B. Streeter in the American 
Collector (vol. v., Oct., 1927). 

SCHOOL HYGIENE AND PHYSICAL EDUCATION 
form very important branches of public hygiene in  the United 
States. The school, since practically all the children are collected 
there, furnishes the great opportunity for caring for the health of 
all the people. During recent years the importance of this has 
been recognized, and a great advance both in physical education 
and in the application of hygiene in  the schools has been made. 
Although they are more or less interrelated, the two subjects may 
be best treated separately. 

School Hygiene.-School hygiene may be divided into four 
main branches: ( I )  Sanitation of school-houses and school 
grounds. (2) The hygiene of the school child, including preven- 
tion of contagious and other diseases, health examinations both 
physical and mental, the prevention and treatment of defects and 
positive training for the development of habits of health. (3) The 
hygiene of school teachers. (4) The hygiene of school instruction 
together with mental hygiene. 

The School-hoz~se.-This branch of school hygiene is concerned 
first of all with the best conditions of a workshop for growing 
children occupied in brain work. Architectural and artistic con- 
siderations, although usually considered important, are secondary. 
First of all should be considered the health of the workers. For 
example, the unit in a school-house is the schoolroom, and the size 
of the room should be determined by consideration of the average 
limits of normal sight and hearing, etc. Many scientific studies 
of the best forms of construction, and of methods of heating, ven- 
tilation, lighting, have been made; and from these and the experi- 
ence in building millions of school-houses certain definite norms 
for construction have been established. Although many poor 
school-houses are still scattered throughout the country in defiance 
of the rules of hygiene, the best are models of sanitary excellence. 

Hygiene of the School Child.-Child hygiene is based upon the 
character of the child's body and the laws of growth. I t  seeks to 
determine the needs and to avoid the dangers of each stage of 
development. Among its important contributions have been many 
scientific studies of development, the diseases and abnormalities 
of school children, the defects of the sense organs, the incidence of 
disease by years, seasons, months of the school year, the relation 
of defects to  school progress and studies also in  detecting and con- 
trolling contagious diseases. By the introduction of health inspec- 
tion into the public schools, not only has the importance of school 
hygiene been emphasized, but valuable material for the study of 
child health has been collected. 

Hygiene of Teachers.-A new branch of school hygiene relates 
to  the health of teachers. The few studies made emphasize the 
great importance of the health of the great army of teachers. It 
appears that the members of the teaching profession are prone to 
respiratory diseases and to nervous disorders. Thus it  is seen 
to be a matter of importance to make conditions healthful for  the 
work and the life of the teachers as well as of the pupils. 

Hygiene of 1nsfrz~ction.-This emphasizes the hygienic im- 
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portance of the mental habits formed by education, the secondary 
effects o i  instruction; and i t  studies every educationai principle 
and method, the relations of teacher and pupil, the problems of the 
period of study, from the point of view of hygiene. 

The importance of this newer field of school hygiene is seen 
when one considers the fact that a n  important means of cure for 
nervous and mental disorder is re-education, the development of 
healthy habits of mental activity,-u~holesome interests, habits of 
attention, self-control and orderly association,-in fact, the very 
habits that are essential for hygienic school work. More and more 
scientific investigation and observation are showing the hygienic 
importance of mental hygiene both for  pupil and teacher. 

School Legislation.- The development of school hygiene is 
shown by the growth of medical inspection as well as by the train- 
ing of teachers, the legislation in regard to the health of children 
and the sanitation of school buildings. While none of the laws in 
the different States are adequate, the legislation indicates fairly 
well the present interest and aims. According to J. F. Rogers of 
the Bureau of Education, 42 States make some provision for medi- 
cal inspection. I n  16 States i t  is mandatory; 19 command or imply 
a complete health examination of the school children; half the 
States have legislation in regard t o  ventilation of school buildings. 
About 60% of the cities require annual health examinations of the 
children. I n  recent years, with increased attention t o  physical 
defects as well as  contagious disease, the health inspection has 
been placed largely under the direction and control of the educa- 
tional authorities. 

Phys ica l  Education.-As concerns the school this subject 
may be divided as follows: ( I )  General physical exercise includ- 
ing play and training in health habits; (2) systematic physical 
training, gymnastics (q.v.), callisthenics, and the like; (3) ath- 
letics (9.v.); (4) the higher aims of physical education. 

Special treatment of gymnastics, athletics and mental hyg~ene is 
given under separate articles. Only general aspects of the subject 
are discussed here. 

The importance of physical education in relation to health has 
been emphasized in recent years in a twofold way: first, because 
of its significance for the normal development of children and the 
maintenance of general physical health; second, because of its 
significance for  mental health. The minimum amount of physical 
exercise for the maintenance and development of physical health 
has been suggested by Hetherington as follows: Four hours of 
muscular activity at  the age of 5 years, five hours from the age 
of 7 t o  g, six hours from g t o  11, five hours from 11 to 13, four 
hours from 13 to 16, three hours from 16 to 18, and two hours 
daily from IS t o  20 .  

The slogan of physical education from the days of the Greeks 
until the present has been m e n s  sana in corpore sano, the sound 
mind in the sound body, with the implication that the sound body 
is a condition of mental sanity. I n  modem times, under the in- 
fluence of the great teachers of physical training in Europe, Guts, 
Muths, Jahn and others in Germany. Ling and the founders of 
Swedish gymnastics, the training has naturally centred much 
more upon physical education. While the mental factor in this 
twofold aim has often been neglected, in recent times the emphasis 
has been placed largely on the mental aspects of physical training. 
I n  a report of a special committee to the Society of Directors of 
Physical Education in Colleges made in 1921 the committee 
emphasized right mental attitudes, self-sacrifice, loyalty and co- 
operation, and mentioned some of the more generic of these mental 
attitudes as  their first group of aims. Thus to-day there is growing 
the theory that phy.sica1 education affords opportunity for im- 
portant training in mental hygiene as well as for physical health. 
While we do not go as far  as Plato and say that God gave men 
music and gymnastics for  mental culture alone, we do now empha- 
size the development of healthy mental attitudes and interests as 
the culminating value of such training. 

With the development of physical education in relation t o  
somatic and mental health, i t  has become a subject for scientific 
research as well as a practical art, as indicated by recent litera- 
ture. I n  the practice of hygiene the best schools to-day supple- 
ment instruction by actual training in health habits; and in the 
colleges the highest ideal is the acquisition of health intelligence 

as demonstrated by  health habits. (See also PHYSICAL 
CULTURE, and for Engiish legislation on the subject see EDUCA- 
TION.) 

BIBLIOGRAPHY.-W. H. Burnham, The Hygiene of Physical Training 
(1909) ; F .  B. Dresslar, School Hygiene (1913), American School Build- 
ings (1924) and Health Education-A Program for Public Schools and 
Teacher Training Institutions (1924) ; J. Kerr, Newsholme's School 
Hygiene (1916) ; F .  A. Bainbridge, The Physiology o f  Muscular Exer- 
cise (1919) ; W. H. Burnham, The Newer Aims o f  Physzcal Education 
and Its  Psychophysical Significanca (1922) ; F .  R. Rogers, Physical 
Capacity Tests i n  the Administration o f  Physical Education (1925) ; J .  
F. Rogers, Present Status of School Hygiene i n  the Urtited States 
(1928) ; Publications of the Joint Health Committee of the National 
Education Association and the American Medical Association, e.g., Con- 
serving the Sight o f  School Children (1928). (W. H. B.) 

SCHOOL LIBRARIES. The school library is a compara- 
tively late development in British Elementary Education. (For 
the school library in the US., see LIBRARIES.) Under the old 
system of payment by results there was little opportunity of 
straying from the narrow path represented by  the "three Rs." 
But teachers have gradually learnt that with teaching to read, the 
appetite for reading must come with the eating; the mere teaching 
of the princip!es of mastication is of little good This appetite 
has undoubtedly been developed within the classroom itself by the 
system of circulating libraries of reading books, giving a far 
wider range and choice of interests than when each school had a 
limited set of readers of its own. But care must be taken to create 
first an appetite and then taste, though the more ambitious 
teachers have often begun with the latter. To-day a properly 
equipped school library contains books for enjoyment and books 
for information and the cultivation of taste. Books for enjoy- 
ment especially, should be attractively bound and if possible 
illustrated. Children's books should look as tempting as their 
games and toys, and indeed many school books are attractively 
got-up to-day, the line of demarcation between the ordinary book 
and the school book being often very thin. Children should be 
taught to take reasonable care of books, but they must not be 
made afraid of them. A set of well-thumbed books is a finer 
testimonial to  a school than a set of immaculate volumes. T o  
tempt the children on to more serious books is part of the teacher's 
task. Once they have caught the reading habit they may be diplo- 
matically led on to something a little better. The longer works 
of Dickens and other standard authors may be tackled, provided 
the teacher knows how t o  put forward what is best, and how to 
pass over what is likely to  be tedious or unintelligible. Valuable 
books of voyages, travel, biography should also be brought into 
their ken. Books for information will include books too difficult 
to read as a whole, but not too difficult to be used for reference 
or simpler research. Boys of 13 cannot be expected to  read a 
whole history of English literature, but they ought t o  be able 
to  consult one. Again, when reading a play of Shakespeare they 
should have a t  hand a life of Shakespeare, and a glossary of 
Shakespeare and other similar books. Among the books of refer- 
ence Whitaker's Almanac should have an honoured place, espe- 
cially in those schools where the daily paper is used to stimulate 
curiosity (by extracts on current events being placed on the 
notice-board). 

Both for pleasure and for profit, a close touch should be estab- 
lished with the local free library wherever one exists. Many free 
libraries have a juvenile section including sometimes a junior 
reading room, and work in full co-operation with the elementary 
school. Private reading makes a full child, and should be one of 
the best antidotes to the elementary pupils' faults of thinness and 
discontinuity in reading. The large sale of such series as the 
Everyman Library, the Home University Library, etc., is clear 
evidence of the great advance in the standard of popular reading 
since the beginning of the century. The reference library for 
teachers must not be forgotten. I t  ought to be not merely for 
reference but for more extensive reading. The more advanced 
local authorities not only provide circulating libraries of books 
for  children, often with the aid of the Carnegie Trust, but have 
also central libraries -where teachers can borrow or consult 
books connected with any side of learning and culture. 

A similar revolution has taken place in the English secondary 
schools. Books for individual reading are available in class 
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libraries or in the general section of the library. The most ad- 
vanced schools draw up  lists of story books, often in modern 
languages, suitable to the age and the class. Some teachers go 
still further and keep a register under each pupil's name of the 
books read, which enables them to see that each pupil takes out 
a t  least one book per term. Others devote part of the English 
lesson to description or discussion by the individual pupils of the 
books read. I n  spite of the bad name the holiday task has 
acquired in some instances, a good deal of voluntary reading is 
done in the holidays. An excellent system is to  have a list bf 
books for the pupils to  buy and read in the holidays throughout 
their school life. I n  this way practically every child on leaving 
the school has voluntarily purchased and read a nucleus library 
of some 20-30 books. 

Reference libraries have developed in the same fashion, being 
open alike t o  the teachers and the children, especially in  cases 
where the Dalton plan has been adopted. Advanced courses have 
given them a further impetus, as a good reference library in all 
subjects is indispensable to the advanced student. Local author- 
ities now often make yearly grants for libraries to  their elementary 
and secondary schools. But in spite of much that has been done 
there still remains a great deal to do in the way of raising all 
schools to the level of the best and in making the reference library 
sufficiently comprehensive to  meet the requirements of the cur- 
riculum and the needs of the teachers. 

Similar developments have taken place in  the Evening Insti- 
tutes and Training Colleges and the introduction in the uni- 
versities of Seminar Libraries in  different subjects also marks a 
great advance. Mention should also be made here of the Central 
Library for students as well as that in  connection with the Workers 
Education movement, while the Board of Education Library with 
its 60,000 books and pamphlets is of special interest to teachers 
and students of education. (G. SN.; C. BR.) 

SCHOOL MEALS. The feeding of needy children of school 
age was started in Germany in 1790 when Count Rumford invited 
hungry children to his municipal soup kitchens in Munich. France 
followed with the institution of calztines scolaires in 1849. Pioneer 
work of a similar kind was established at  Manchester, Bradford, 
London, and other large towns in England about 1866. 

During the past I jo  years school feeding has undergone a num- 
ber of changes, but it is still based on the original plan of better 
nutrition for school children. Today most European countries have 
national acts providing for school meals, and school feeding h ~ s  
become an accepted part of the educational program. 

In  England the report of the Physical Deterioration Committee 
in 1904, and of the royal commission on physical training in Scot- 
land, published in 1903, led to the appointment by Lord London- 
derry of an inter-departmental committee which, in 1905, reported 
feeding schemes in about one-third of the non-county boroughs 
and urban districts, but little improvement in the county areas. By 
the Education (Provision of Meals) Act, 1906, local authorities 
were empowered to install lunchrooms in schools and to supply 
suitable lunches to needy children in elementary schools. These 
provisions were consolidated in the Education Act, 1921. The 
Milk Act, 1934, provides for one-half pint milk daily for every 
child for one penny. 

In  the United States, school lunches were started early in 1900 
and were primarily intended for under-nourished children. This is 
still so, for in 1938 over two million indigent school children were 
provided with a hot meal through the co-operation of the WPA 
and local authorities. The educational value of the school lunch 
program is also generally recognized and provision is made in 
most schools for proper food a t  noon for all pupils. 

SCHOOLS, ANCIENT. This article deals with the his- 
tory of Greek and Roman schools, from which modern schools are 
derived. For modern schools see SCHOOL AND CURRICULUM and 
for a general historical sketch see EDUCATION. 

GREEK SCHOOLS 
Fi rs t  Phase.-The term and the institution date, not from the 

great or what may be called the Hellenic age of Greece, but from 
the later Macedonian or Hellenistic period. The account given 

by R. I. Freeman in his Schools of Hellas (1907) may be summed 
up in the statement, "There were no schools in Hellas." That is, 
there were no schools in  the modern sense, where, during boyhood 
and youth, boys spent their whole time in a continuous course 
of instruction. There were professional teachers of three kinds: 
( I )  the grammatistes, who taught reading, with writing and per- 
haps arithmetic, in the gram?nateion; ( 2 )  t,he citltaristes, who 
taught music, i.e., playing and singing to the cithara; (3) the 
paedotribes, who taught gymnastic, wrestling, boxing, running, 
jumping, throwing the javelin, etc., in the palaistra. T o  these 
teachers the boys were taken by  slaves, called boy-leaders 
(aar8aywyoi, whence our pedagogues), as single pupils, and were 
not taught in  classes. 

Roughly, the age for the grammar-school and song-school was 
7 to  14, for the gymnastic school 12 to 18. A certain amount of 
literature was imparted, and especially in the song-school, Homer 
and other early poets, the very Bibles of Hellas, were learnt by 
heart. I n  later days, under the Sophists, and Socrates, "the great- 
est of the Sophists," 45-400 B.c., something approaching sec- 
ondary education was developed. But i t  was wholly unorganized. 
The itinerant orators or rhetoricians taught oratory, and the 
learning that was considered necessary to the political orator, a 
smattering of Greek history, constitutional law and elementary 
logic. The philosophers, such as  Protagoras, discoursed vaguely 
on natural science, "things in the heavens above and the earth 
beneath," and divinity, "whether there are gods or not," mathe- 
matics and ethics, or any subject which attracted them, while 
the lawyers, in the same unsystematic way, taught what law was 
necessary in a State where the Constitution was at  the mercy of 
chance majorities in a sovereign assembly of 30,000 people, and 
trials at law were settled by 600 jurymen-judges. 

Second Phase.-In the next generation, the orators and the 
philosophers, by settling down in fixed places, began to establish 
something more like schools. Plato, though like his master 
Socrates he taught without asking fees, was the first to give a 
regular educational course extending over three or four years, 
and in a fixed place, the Academy. The gymnasium was originally 
a parade or practice ground for the militia o r  conscript army of 
the State, which derived its name from the exercises being in 
that climate performed naked (yvpvbs) .  At the age of 15 or 16 the 
boys left the palaestra, o r  private gymnasium, for this public 
training school, maintained a t  the public expense, preparatory to 
their admission as  youths (&$~Poc) ,  to  take the oath of citi- 
zenship and undergo two years' compulsory training-in regiments 
on the frontier. After those two years were over, they still re- 
qulred continuous exercise to keep themselves in training; conse- 
quently men of all ages, from 16 to 60, were to  be found in the 
gymnasium. Though the gymnasium was free, the teachers and 
trainers in gymnastics were paid, and as the poorer citizens had to 
earn their own living, the Athenian gymnasium, like the modern 
university, was for educational purposes chiefly frequented by  the 
well-to-do. So the Academy became a fashionable lounge, and 
here developed the walking and talking clubs, which became the 
Platonic or Academic Schools. Logic and ethics, built on a founda- 
tion of geometry and mathematics, seem to have been the staple 
subjects. An inner circle met, and dined together in Plato's 
private house and garden, close t o  the Academy. Plato devised 
the house and garden to his successor Speusippus, who passed 
them on to Xenocrates. They thus became the first endoument of 
the first endowed college, which grew very rich and lasted till the 
disestablishment and disendowment of the old learning by Justin- 
ian m A.D. 529. Aristotle, a pupil of Plato for 20 years, set up a 
school of his own in the Lyceum, another public gymnasium, where 
he lectured twice a day, in the morning esoterically to  the inner 
circle of regular attendants, in the afternoon to the public. From 
these two institutions three nations of Europe have derived three 
different terms for a school, the Germans their gymnasium, the 
French their lycee, and the Scotch their academy. Yet none of 
the originals was a school in any real sense of the word. I n  the 
days of their founders they were like discussion forums; a t  the 
most, courses of lectures. I n  later years, the  gilded youth who 
flocked to Athens from the whole Graeco-Roman world were en- 
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rolled among the ephebi, and the so-called "university of Athens" 
was evolved. 

T h i r d  Phase.-It is to the Alexandrines, either to Antiodorus 
or to Eratosthenes, c. 250 (J. E. Sandys, Hist. of Cla.rsica1 Scholar- 
ship, 7), that grammar, as a term and a science, which included 
literary criticism and scholarship, and the grammar school are 
due. The earliest extant treatise on grammar is by Dionysius of 
Thrace (born c 146), a pupil of the Homeric critic, Aristarchus. 
I t  defines grammar as "the practical knowledge of the usage of 
writers of poetry and prose" and includes exegesis or explana- 
tion of the author in the widest sense as well as mere verbal or 
syntactical grammar. I t  was from the term thus understood that 
the grammar school (scola grammaticalis), the term which de- 
scribed the typical secondary school from that day to 1869, 
derived its denotation and its connotation. Throughout the 13 
centuries which intervened between Dionysius Thrax and Dr. 
Kennedy, Dionysius's grammar was the standard work and the 
foundation, directly or indirectly, of all other grammars, while 
the grammar school has always meant, and, in the hands of the 
better class of teachers, has always been, not a gerund-grinding 
machine, but a place for the training and exercise of the mind 
by the study of literature. The word "sch601," as well as the 
word "grammar," seems to be due to Alexandria. The first known 
use of it  in that sense seems to be in Dionysius Halicarnassus' 
Letter to Ammaeus, c. 30 B.C. But as Plautus (c. 210) uses the 
corresponding Latin term, ludus literarius, some two centuries 
earlier, we may safely infer that he used it as a translation of 
grammar school 

ROMAN SCHOOLS 
F i r s t  Stage.-At Rome schools began with intercourse with 

Greeks. According to Suetonius, the emperor Hadrian's secre- 
tary, who wrote The School Masters (De grammaticis) about A.D. 

140, literary teaching and the science of grammar began with 
Livius Andronicus, a Greek from Magna Graecia in the south of 
Italy, who, being brought to Rome as a slave in 2 72 B.c., became 
a freedman, translated the Odyssey into Latin, and taught both 
Greek and Latin. Ennius, the first Latin poet, was also half-Greek, 
and came toRome in 209 B.c., where he also taught both languages. 
According to Plutarch (Quaest. Rom. 59) the first grammar school 
(grammatodidaskaleion) was opened by Spurius Carvilius, a freed- 
man of Carvilius, about 230 B.C. According to Suetonius, Crates, 
who about 169 B.C. came to Rome as ambassador from Attalus, 
king of Pergamum, a great centre of learning, and was kept there 
by a broken leg, occupied himself in giving lectures. His example 
was soon followed by Romans. Schools of grammar, in which, 
even as late as Cicero's time, the Laws of the Twelve Tables 
were the chief text-book and were learnt by heart, were kept by 
Greeks or freedmen. These seem to have been of the nature of 
elementary schools. But at  Rome, as at  Athens, the working- 
classes were for the most part slaves; and elementary schools 
were like English preparatory schools rather than public ele- 
mentary schools. Schools of rhetoric, which were more like sec- 
ondary schools, were also opened after the model of that of 
Isocrates a t  Athens. I n  92 B.C. schools of Latin rhetoric were put 
down as an innovation. Yet among the treatises written by Cato, 
the praiser of the past a t  the expense of the present, was one 
on public speaking, the chief rule in which was "take care of the 
sense, and the sounds will take care of themselves." Neither the 
gymnasium or palaestra, nor the music school, flourished at Rome. 
As a t  Athens, so at  Rome the boys were sent to school in charge 
of a slave, a pedagogz~s, comes or cz~stos. But it  would seem 
that a t  Rome the pedagogus, generally a Greek slave, often him- 
self gave elementary instruction. I n  Varro's much-debated phrase, 
"Educat nutrix, instituit pedagogus, docet magister," "the nurse 
brings up, the pedagogue instils the elements, the master teaches." 
Magister, which in English became "maister" and then "master," 
remained the term for the teacher of the public school from that 
day to this, though attempts were made at the time of the Refor- 
mation to introduce the Greek word didascalus in its place. 

The Roman school was very much like the modern school. All 
the methods of torture which have made the service of the Muses 
for most boys a veritable slavery were in full vogue. Instruc- 

tion was now in a foreign language, and gramm*ar became promi- 
nent. Early rising, loud speaking and hard flogging were in the 
ascendant. The staple of instruction in the Roman schools was 
the works of the poets, Greek and Latin, Homer and Virgil, Hesiod 
and Aesop, Menander and Terence. Horace says (Ep. i. 19. 40) 
"that he was not thought worthy of going the round of the school- 
masters' desks"; but it  was a fate not long delayed, and the 
writings of the poets of the silver age, Lucan and Statius, became 
school-books in their own lifetimes. 

Our knowledge of the Roman curricula is mainly due to  
Quintilian's Znstitz~tio oratoria, c. A.D. 91. Fabius Quintilianus, 
born on the banks of the Ebro, was not only the son of a man 
who kept a rhetoric school, but himself kept one, and is said by 
St. Jerome to have been the first who kept a public school, in the 
sense that he was the first who received a stipend from the 
emperor. I n  endeavouring to create the perfect orator, Quin- 
tilian discusses the whole of education from the cradle upwards. 

Second Stage.-The first definitely endowed school we hear 
of is one founded by Pliny the younger, a pupil of Quintilian, a t  
his native place Como. Later historians say that the emperor 
Antoninus Pius (138-161) assigned offices and salaries (hnprores 
et  salaria) for rhetoricians throughout the provinces; and that 
Alexander Severus did the same, and also established exhibitions 
for poor boys, with the limitation, curiously repeated a thousand 
years later in the statutes of All Souls College and of Eton, modo 
ingenues, i.e., provided only that they should be free-born. 

There were complaints that the masters were ill-paid. Quin- 
tilian made a fortune by his school, but Juvenal calls him in this 
respect a white crow. 

L a t e r  Schools.-Grammar and rhetoric schools spread through- 
out the Roman world and continued substantially unchanged in 
method and subject to the days of Gregory the Great and Augus- 
tine the apostle of the English. The Confessions of St. Augustine 
of Hippo, a schoolmaster a t  Carthage, Rome and Milan, before 
his baptism in the year 387, and the poems of his contemporary 
Ausonius, educated in the grammar school a t  Toulouse, and him- 
self a schoolmaster a t  Bordeaux before becoming prefect of Illyria 
and of Gaul, show that the schools were much the same in the 
4th century as in the first. Ausonius celebrated in verse all the 
Bordeaux schoolmasters, some coming from schools a t  Athens, 
Constantinople, Syracuse and Corinth, one the son of a Druid a t  
Bayeux, others schoolmasters from Poitou, Narbonne, Toulouse, 
who went to Lerida and other places in Spain. Ausonius had for 
his pupil the emperor Gratian, who in 376 established a legal tariff 
for schoolmasters' salaries. "In every town which is called a 
metropolis, a noble professor shall be elected." The rhetoric 
master (rhetor) was to  have a t  least 24 annonae (an annona being 
a year's wages of a working man) ;  while the grammar masters 
were to receive half that. But at  Trier, then the capital of tbe 
Western empire, the rhetor was to have 30, the Latin gram- 
marian 2 0 ,  and the Greek grammarian, if one could be found, 12 

annonae (Cod. Theod. xiii. 3. 11). The same century saw Priscian, 
a schoolmaster a t  Constantinople, compose the Latin grammar, 
which, itself for the most part a mere translation from Greek, 
reigned without a rival till the Reformation, and is represented by 
over 1,000 mss. Venantius Fortunatus, educated in the grammar 
school at  Treviso, wrote in j7o a life of St. Martin of Tours in 
three books of hexameter verse, and lives of saints and bishops. 
His era was one of transition, and marks the passing of the 
schools from secular to  ecclesiastical control. His contemporary 
Pope Gregory in a letter to Desiderius, "bishop of Gaul," at  
Vienne commends the monks whom Gregory was sending with 
Laurence the priest and Mellitus the abbot to Augustine of Can- 
terbury, thus bringing the grammar-school-teaching bishop into 
direct connection with the conversion of the English, and the , 
foundation of the first English school. 
SCHOOLS, EVENING, schools open in the evening to en- 

able those working during the day to continue their education. 
Evening schools in Great Britain are discussed under COMMER- 
CIAL EDUCATION, CONTINUATION SCHOOLS and TECHNICAL ED- 
UCATION. The following article describes the work in the United 
States. 



SCHOOLS OF ART 
Evening schoas in the United States for apprentices and 

others were opened in New York (1833) and Louisville, Ky., 
(1834). Ohio (1839) enacted legislation requiring towns to 
provide evening schools for males over 12 years of age. Massa- 
chusetts (1847) permitted towns to appropriate money for in- 
structing adults in reading, writing, English grammar, arithmetic 
and geography. By 1862 Cincinnati, San Francisco, St. Louis, 
Chicago, New Orleans and other cities to the number of at  least 
15 had conducted free public evening schools. Thirty-two cities 
reported such schools in 1881, and the report of the U.S. bureau 
of education for 1887-88 showed a total enrollment in cities of 
8,000 or more of 135,654. The enrollment for 1925-26 was 937,- 
736 pupils, of whom slightly less than half were girls. 

Classes are maintained in Americanization work, elementary, 
high school and vocational subjects. The objectives of Ameri- 
canization work are to teach immigrants to speak, read and write 
English; to aid them to get an understanding of American insti- 
tutions; and to prepare them to take out citizenship papers. 
Many employers co-operate helpfully in this work, and sometimes 
pay part or all of the expenses of these classes. Elementary classes 
are for those who wish to obtain further instruction in subjects 
usually covered in day grade schools. High school classes enroll 
pupils who wish to pursue work of high school grade in English, 
history, mathematics, science and classical or modern languages, 
and also offer courses in such fields as choral singing, dancing, 
art work and business law. Vocational courses range from work 
which appeals to an avocational interest in fancx work or manual 
arts to specific vocational training for office workers, house- 
keepers and apprentices and journeymen in industrial trades. A 
typical relative demand is shown in a registration of 200,000 
different persons in one year in New York State schools. About 
3 were enrolled in Americanization classes, 3 in academic high 
school subjects, 4 in commercial subjects,& in home economics, 
4 in industrial, and & in elementary subjects. 

Pupils usually attend evening school two hours per night for 
two or three evenings per week, from Oct. I to April I. By in- 
creasing the time allotment, Cincinnati, Chicago, Boston, Phila- 
delphia and other cities offer an evening school diploma equiva- 
lent to that of the day high school. Rural evening schools have 
developed an enrollment of more than 15,ooo. This work is essen- 
tially for adult men, and is strictly vocational. The growth 
of evening schools, more than seven-fold in 50 years, has been 
phenomenal. 

The evening school in the United States, excepting American- 
ization classes, is chiefly for young working people. The pupils 
average about 19 years in age and are about equally divided as 
to sex. (0.  D. E.) 
SCHOOLS OF ART. As institutions, art schools are com- 

paratively recent. The first signs of organization were perhaps in 
the Middle Ages when the arts and trades were controlled by 
guilds. Courses of instruction, promotions, competitions, and gen- 
eral advisory councils were in existence at that time in the more im- 
portant art centers of England, France, Germany, and, especially, 
Italy. However, such organizations did not take the place of per- 
sonal instruction by the masters of the arts, fine and applied. It 
was to the great artists that pupils looked for supervision, and the 
term "school" as applied to these masters (such as the school of 
Michelangelo) has no connection with organized institutions. The 
19th and early 20th centuries have seen the birth and develop- 
ment of innumerable art schools, especially in countries where the 
government has made appropriations for such educational work, 
but this advancement has not meant the obliteration of personal 
instruction under pre-eminent artists and i t  is not uncommon 
to find students who have never attended an art school. This "per- 
sonal supervision" system of study has its weaknesses, chief 
among which is the tendency toward imitation. The artist, in im- 
parting the secrets of his craft, as well as certain generally estab- 
lished laws and traditions, stands pre-eminent, and i t  is often 
difficult for his pupils so to forget the tricks and mannerisms of 
their master as to become individualists themselves. 

The modern school of art had its inception perhaps in the 
Royal Academy of Fine Arts, which was founded in Paris in 1648 

and has been running ever since. Like this institution, most 
schools have their departments of painting, sculpture, architecture, 
engraving, etc., with the allied arts, in which such divisions as 
the history of art, theory and practice of design, perspective, etc., 
are taught in regular classes. Free-hand drawing, involving the co- 
ordination of hand and eye, is generally used as the foundation 
upon which most of the training is based. While considerable 
study is required in history, theory, and in the necessary rules for 
good design, the emphasis in most modern schools of art is placed 
upon the actual studio work. With the development of museums 
where design may be studied from the collections of art work 
more and more importance is given to observation classes. I n  
many of the municipal museums, especially in the United States, 
an art school is conducted in connection with the museum (see 
MUSEUMS AND ART GALLERIES). For those wanting industrial arts, 
most schools have branches for technical instruction in that 
field, such as pottery, basketry, carpet weaving, batik work, 
etc. However, this can be successfully taught only after the pupil 
has a working knowledge of the fundamentals of drawing and de- 
sign. (See DRAWING.) 

Public exhibitions, local and international, have perhaps been 
the greatest stimulus in the development of art  schools in Europe 
and the United States. About the middle of the 19th century con- 
siderable competition in the industrial arts was started among the 
European countries, which meant decided progress in the manu- 
facture and keener valuations in the design of the products of in- 
dustry. This idea of competition, which later spread to the 
United States, has made itself manifest also in local exhibitions 
in the larger cities. 

Of the many important schools of art only a few can be men- 
tioned in the following list. (See also SOCIETIES OF ART; DESIGN; 
PAINTING; SCULPTURE; ARCHITECTURE; ART TEACHING.) 

THE UNITED STATES 
Special schools of art, many of which bear no relation to the 

public schools, have a powerful influence on art education in 
the United States. (See ART TEACHING.) While the state uni- 
versities, larger high schools, and even the lower grades, often 
have an art department, where drawing and elementary design 
are taught, they do not provide courses for pupils specializing in 
one or more of the arts, but rather for those who take a regular 
course and are sufficiently interested in art to select i t  as one 
of many studies. Art schools are, therefore, established and con- 
trolled largely by art societies, boards of trustees, and private 
patronage, a very small number depending upon governmental aid. 
A few of the large cities maintain art schools, some connection 
with the museums, and charge only a small fee for admission. 

The Departments of Fine Arts in the larger universities of the 
United States serve as important factors in maintaining the 
balance necessary for institutions that seek to give an insight to 
all the arts and sciences. Although most of these departments are 
closely allied with the College of Liberal Arts and Science, 
giving pupils who work toward a bachelor's degree the opportu- 
nity of choosing one or more of the arts as a "major" or 
"minorJ' study, there is a growing tendency to organize all the 
fine arts into a School of Fine Arts, which can then be divided 
into its various departments. The University of Pennsylvania is a 
good example, although it tends to specialize in architecture. I n  
1920 all of the various divisions of the university providing in- 
struction in the fine arts were grouped together under the School 
of Fine Arts, viz: Department of Architecture, Department of 
Landscape Architecture, Department of Fine Arts, and Depart- 
ment of Music. In 1928 there were 31 instructors and 444 stu- 
dents in the schobl. 

Of the other larger universities that have outstanding courses 
in the various arts, the following should be mentioned: (I) Yale 
University, School of Fine Arts, having four-year courses in 
architecture, drawing and painting, sculpture, and drama. The 
enrollment in 1927 was 7 0 5  (2) University of Michigan, College 
of Architecture, offering three programs, each requiring a mini- 
mum of four years. Two of these courses are in architecture, 
and one is a four-year course in decorative design which empha- 
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sizes interior decoration, with instruction in drawing, painting, 
and modeling as supplementary. (3) Carnegie Institute of Tech- 
nology, College of Fine arts. The most important activity of 
this department, and the one which distipguishes i t  from others 
in  the country, is the annual International Exhibition of Paint- 
ings. This exhibition has been held each year since 1896 with the 
exception of the years during the World War. The school intends 
t o  specialize in  contemporary painting. Practically all of the 
paintings in  the permanent collection date from 1896 or there- 
about. (4) University of Illinois, Department of Architecture and 
Department of Art and Design. (5) University of Iowa, Depart- 
ment of Graphic and Plastic Arts. (6) University of Missouri, 
School of Fine Arts. (7) University of Nebraska, School of Fine 
Arts. (8) Columbia University, Department of Fine Arts 
(Teachers College). ( 9 )  New York University, Department of 
Fine Arts. (10) Syracuse University, College of Fine Arts. (11) 
Ohio State University, Department of Fine Arts. (12) Uni- 
versity of Wisconsin, Department of Industrial Education and 
Applied Arts. 

Of the a r t  schools that are independent of State or municipal 
--..L..-l ,.La . . 
C V ~ I L A " I ,  L l l r ;  better 'kiiiiwn ones are in  the larger cities. In P ; T s  
York, the following list comprises the more important ones: ( I )  
Art Students League of New York, which had an enrollment in 
1927 of 2,850 pupils, 28 instructors, and a curriculum that in- 
cluded painting, drawing, illustration, sculpture, etching, lithog- 
raphy, composition, wood-block, sculptural wood-carving, stone 
cutting, and mural painting. As i n  most of the larger art schools, 
evening classes are offered for  those who cannot attend during 
the day. (2) Beaux-Arts Institute of Design, with an enrollment 
in 1927 of about 2,000 students, and a course of instruction that 
covers largely architecture, mural painting and sculpture, and 
interior decoration. (3) Cooper Union, which is divided into a 
Night School of Art and a Woman's Art School with an enroll- 
ment in 1927-28 of 1,446 and 337, respectively. Tuition is free, 
and it  holds a unique position in affording instruction to students 
who work during the day or whose means are limited. (4) Grand 
Central School of Art, founded in 1924, with the object of devel- 
oping a note of individuality in every pupil. The fact that this 
institution is associated with the well known art galleries and 
in its first four years became one of the largest and best known 
of the country is particularly significant. I t  is self-supporting, and 
in 1927 had a n  enrollment of 875, with a faculty of 18 instructors. 
( 5 )  Pratt Institute, Brooklyn, with 53 instructors and 1,498 
pupils in  1927. This school is noted particularly for its work in 
the applied arts. 

The School of the Art Institute of Chicago exerts great influ- 
ence in the Middle West, and has perhaps the largest enrollment 
of any a r t  school in the United States, having 4,662 for the 
school year of 1927-28. More than half of these attend the 
evening or the Saturday school. There were 69 instructors in 
1927-28, serving the five specialized departments of Drawing 
Painting and Illustration, Sculpture, Design, Teacher Training 
and Drama. 

Other large and influential schools of art are: The Art Academy 
of Cincinnati; The  Cleveland School of Art; Maryland School of 
Fine and Practical Arts; Art School of the Detroit Society oi 
Arts and Crafts; St. Louis School of Fine Arts; School of 
Industrial Art of the Pennsylvania Museum. 

Schools of industrial art, which center their interests 01: 

design as applied to industry, as well as to  the decorative arts 
are gaining ground in the United States. These schools must bc 
distinguished from the schools of the fine arts, where painting 
sculpture, and architecture predominate. Sometimes the industria, 
arts are taught in  the same schools as the fine arts, but the) 
are designated as different departments. 

In  the teaching of the arts, the growing tendency in Americz 
is towarc! the encouragement of individual expression as d i s  
tinguished from the hard, tight, or academic style. The idea i: 
that a thorough technical training may be secured without preju 
dicing the minds of the students in favor of any particular creec 
of art,  leaving them free to  express their own individuality with 
out undue influence from their instructors, whose business it i: 

o guide and develop rather than to encourage imitation. 
(F. L.  D.) 

GREAT BRITAIN 
The opening of an ar t  school at  Somerset House, London, in 

r827 was a forerunner of the many provincial schools that f01- 
owed. The Exhibition of 1851, a t  the Crystal Palace, was of un- 
old influence not only in Great Britain but on the Continent. 
'rance had taken the lead in t$e industrial arts and the exhibi- 
ion of her products in London caused an awakening as  t o  the ad- 
Iantages in organized training for ar t  trades. I n  1889 the Techni- 
:a1 Instruction Act was passed and in 1897 the Royal College of 
4rt was inaugurated, the latter being perhaps the greatest factor 
n the movement toward national ar t  education. The Education 
k t  of 1902 meant that a r t  became a definite subject in  the 
:urriculum of English elementary and secondary education. The  
Burnham scales of salaries for  teachers and the Pension Act of 
r925 have meant a higher standard of art teaching. 

Some of the important schools of a r t  i n  Great Britain and Ire- 
and are : London: Royai College of Art, London County Council 
Zentrai School of Arts and Crafts, St. John's Wood Art Schools, 
f:ade Sihiiii: at Tu'iih-ersity College, School of Art of thc Royal 
4cademy; BristoE: University of Bristol, Merchant Venturers' 
College; Edinbz~rglz: College of Art; Glasgow: School of Art, 
Technical College ; Liverpool : University of Liverpool ; Man- 
chester : Municipal School of Art ; Ckeltenlum : School of Arts 
2nd Crafts; Derby: School of Arts and Crafts; Dover: School of 
Art; Dublin: Metropolitan School of Art, Hibernian Academy of 
Art; Leeds: School of Art, FIudders' Field, Technical College; 
Newcastle: Armstrong College; Nottingham: Municipal School 
of Art and Design; Reading: University College. 

THE CONTINENT 
France.-Paris: The Bcole Nationale des Beaux-Arts, with de- 

partments of architecture, sculpture, painting and engraving, is 
free t o  the French and admits a limited number of foreigners. 
The Bcole Nationale des Arts De'coratifs gives a general training 
in the decorative arts, with special courses in  decorative paintings, 
decorative sculpture, tapestry and glass. The Ecole du Louvre is 
a graduate school of the history and theory of the arts, using 
the collections of the Louvre for illustration and research. The 
Bcole des Hautes Etudes Urbaines specializes in city planning and 
decoration, and urban administration. I t  is a graduate school for 
men. The Ecole Centrale d'Architecture is a private incorporated 
school recognized officially as  an "institution d'utilite publique." 
There are also in Paris many private schools of drawing and paint- 
ing, the most celebrated being the Atelier Julien and the Atelier 
L'HBte. The Bcole $Art Animalier of M. Navalier, for sculp- 
tors of animal life, is of high repute. The New York School of 
Fine and Applied Arts, directed by Professor Parsons, maintains 
a branch at  Paris for American students, especially those who can- 
not speak French. 

Italy.-An Istituto di Belle Arti, a government-controlled art 
school, is found a t  Florence, Bologna, Lucca, Modena, Naples, 
Palermo, Parma, Venice and Siena (provincial). I n  Milan, 
Perugia, and Ravenna similar ar t  schools are known as Accademia 
di Belle Arti. The Istituto Superiore di Belle Arti is a t  Rome. 

Spain.-There are in  most of the provinces elementary schools 
of Arts and Crafts or Fine Arts whete design and modeling are 
taught. The various higher institutions of learning also have ar t  
classes. Among the important schools of art in Madrid are: 
Escuela especial de Pintibra, Escultura y Grabado, in Calle de  
Alcalk. The Escuela Superior de Bellos Oficios is in  Barcelona. 

The Netherlands.- The following are the chief schools of 
ar t :  Amsterdam: The  State Academy of Fine Arts, The Central 
Institute for Decorative and Industrial Arts; The Hague: Acad- 
emy of Fine Arts; Rotterdam: Academy of Fine Arts and Applied 
Sciences; Haarlem: School of Architecture, Decorative Arts and 
Trade Arts; Utrecht: Museum School of Industrial Arts. 

Belgium.-As an ar t  center, Brussels has one of the largest 
and most active art schools of the world, the Academie Royale des 
Beaux-Arts et Bcole des Arts Decoratifs. This school had its 
inception when in I 1/11 the Magistracy of Brussels gave a room in 
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the Hotel de Ville to  the Deans of Painters, Sculptors, and Dec- 
orators to practice their ar t  there. From this beginning it  has ever 
since, excepting periods of war, received substantial patronage; 
the great families of Brussels vied with one another in  giving 
gifts of money and of models. (X.) 

Outs ide  of Paris-The Ecole Nationale des Beaux-Arts de 
Lyon, a t  Lyons, is  modeled af ter  the one of the same name in 
Paris. Other Beaux-Arts schools are a t  Dijon and Algiers, North 
Africa. "Regional" schools, supported by the State, provide free 
instruction in industrial and decorative arts a t  Amiens, Clermont- 
Ferrand, Montpellier, Nancy, Reims, Rouen, St. gtienne and 
Tours, There are many "Municipal" a r t  schools, also maintained 
by the State, and a few independent schools of very high rank. 
Four Ecoles Nationales des Arts De'coratifs, three Ecoles Nation- 
ales Speciales, and two Regional Schools of Industrial Art are also 
of interest. Information concerning the various a r t  schools may 
be secured from the American University Union, Paris. 

G e r m a n y  and Austria.-The leading ar t  schools of Germany 
are the government-managed "Kunstakademien." Of the various 
institutions in  the individual cities, including also some "Kunstge- 
werbeschulen" (schools for applied art) the following may be 
mentioned: Berlin: Akademische Hochschzlle fur die bildendelz 
Kiinste, Akademisches Meisteraltelier fiir die bildendem Kgnste, 
Preussiche Akademie der Kunst, Unterrichtsanstalt des Kzmstge- 
werbemuseums; Breslau: Akademie fiir Kunst und Kunstgewerbe; 
Dresden: Akademie der bildenden Kiinste, Staatliche Akademie 
fur Kunstgewerbe; Frankfort: Stiidtische Kunstgewerbeschule; 
Hamburg: Staatliche Kunstgewerbeschule; Hanover: Ktmstge- 
werblicher Unterricht fur Frauen und Miidclzen; Cologne: Kunst- 
gewerbe und Handwerkerschzde der Stadt Koln; Leipzig: Staat- 
liche Akademie fiir graplzische Kiinste und Buchgewerbe; Munich: 
Bayerische Akademie der bildenden Kiinste, Staatliche Kunstge- 
werbeschule Miinchen, and Malschule der Stadtisclzen Kunstge- 
werbeschule. Other important ar t  schools are a t  Cassel, Karls- 
ruhe, Konigsberg, Potsdam, Stuttgart and Weimar. I n  Austria 
the Kunstgewerbe Schzlle i n  Vienna is of outstanding importance 
as well as the Akademie der Bildenden Kiinste. 

SCHOPENHAUER, ARTHUR (1788-1860), German 
philosopher, was born a t  Danzig on Feb. 22, 1788, the son of a 
wealthy merchant, who removed t o  Hamburg in I 793 when the 
free city, for  which he  had the strongest patriotic feeling, sur- 
rendered t o  Prussia. His  mother, ~ze'e Johanna von Trosiener, who 
was 20 years younger than her husband, became a novelist of 
repute. The marriage was an unhappy one, and the two children, 
Arthur and Adi.le, suffered in  their nerves. The elder Schopen- 
hauer wanted his children t o  see the world, and they spent much 
time in Holland, France and England. 

Education.-The son's education was intermittent. H e  spent 
two years (1797-99) a t  Havre, four years in an elementary school 
a t  Hamburg, six months in  England, and then entered a merchant's 
office in Hamburg. H e  had been there for  three months when his 
father, who had shown signs of mental malady, fell or threw him- 
self into the canal. 

His mother settled i n  Weimar, where she gathered round her a 
small salon. Arthur left his merchant's office, and spent two years 
in studying the classics. I n  1809 (aged 21) his mother handed over 
to  him the third part of the paternal estate, which gave him 
an income of f 150, and in Oct. 1809 he entered the University of 
Gottingen, where he read especially Plato and Kant. Among his 
few acquaintances were Bunsen, the subsequent scholar- 
diplomatist, and Bunsen's pupil, W. B. Astor. Even then he  found 
his trustiest mate in  a poodle. After two years a t  Giittingen he 
took two years a t  Berlin, where he  heard Fichte and Schleier- 
macher. Here he  also dipped into various fields of learning, 
notably into the classics under Wolf. Between 1811 and 1813 the 
lectures of Fichte (later published by Schopenhauer from his notes 
in his Nachgelassene Werke)  dealt with what he called the "facts 
of consciousness" and the "theory of science," and struggled t o  
present his final conception of philosophy. Though Schopenhauer 
listened usually in opposition, his speculation was undoubtedly 
infiuenced by Fichte. 

In Berlin Schopenhauer was lonely and unhappy. One of his 

interests was t o  visit the Hospital La CharitC and study the evi- 
dence it  afforded of the interdependence of the moral and the 
physical in man. I n  the early days of 1813 sympathy with the 
national enthusiasm against the French carried him so fa r  as to 
buy a set of arms, but no farther. H e  hurried away to the quiet 
Thuringian town of Rudolstadt, where, in  the inn "Zum Ritter," 
he wrote, helped by books from the Weimar library, his thesis for 
the degree of doctor i n  philosophy a t  Jena. His first book, Uber 
die vierfache Wurzel des Satzes vom zureichenden Grunde (1813), 
appeared a t  Rudolstadt. I n  the winter of 1813 Schopenhauer 
spent a few months a t  Weimar with his mother. But the strain 
of daily association was too much for their antagonistic natures. 
His splenetic temper and her volatility culminated in a n  open 
rupture in May 1814. From that time till her death i n  1838 
Schopenhauer never saw his mother again. At  Weimar he  made 
some acquaintances who influenced the course of his thought. 
Conversations with the orientalist, F. Mayer, directed his studies 
to  the philosophical speculations of ancient India, made available 
in Friedrich Schlegel's Language and Wisdom o f  the Old Hindus, 
and Anquetil Duperron's version of the Upanishads. Most im- 
portant was his contact with Goethe, who interested him in his 
investigations on colours. Schopenhauer took u p  the subject in 
earnest, and wrote Uber das Sehen und die Farbeni (1816). The 
essay was written a t  Dresden, where h e  settled after the rupture 
with his mother. I t  had been sent in  ms. t o  Goethe i n  the autumn 
of 1815, who, finding in i t  a transformation of his own ideas, in- 
clined to regard the author as  a n  opponent. 

"The World  a s  W i l l  and Idea."'-The interest of his life 
a t  Dresden was the composition of a work which should give 
expressionin all i ts aspects t o  the idea of man's nature and destiny 
which had been gradually taking shape in his mind. More and 
more he learned from Cabanis and Helvetius t o  see i n  the will 
and the passions the determinants of intellectual life, and in the 
character and the temper the source of theories and beliefs. The 
conviction was borne i n  upon him that scientific explanation could 
never do more than systematize and classify the mass of appear- 
ances which to our habit-blinded eyes seem t o  be the reality. T o  
get a t  this reality and thus t o  reach a standpoint higher than that 
of aetiology was the problem of his a s  of all philosophy. It is 
only by such a tower of speculation that  a n  escape is possible from 
the spectre of materialism, theoretical and practical; and so, 
says Schopenhauer, "the just and good must all have this creed : 
I believe i n  a metaphysic." The  mere reasonings of theoretical 
science leave no room for  art,  and practical prudence usurps the 
place of morality. The  higher life of aesthetic and ethical activity 
-the beautiful an-d the good-can only be based upon a n  
intuition which penetrates the heart of reality. At  the end of 
1818 the book appeared (with the date 1819) as  Die Wel t  als 
Wille and Vorstellz4ng (The  World as Will and Idea), i n  four 
books, with an appendix containing a criticism of the Kantian 
philosophy (Eng. trans. b y  R. B. Haldane and J. Kemp, 1883). 
Long before the work was published Schopenhauer had rushed off 
to Italy. H e  stayed for  a time in Venice, where Byron was then 
living, but the two did not meet; he also visited Rome, Naples 
and Paestum. About this time the family fortunes of his mother 
and sister and himself were threatened by  the failure of the firm 
in Danzig, and Schopenhauer showed considerable business ability 
in  saving something from the wreck. 

Life at Berlin.-After some stay a t  Dresden he began to lec- 
ture, without much success, in  Berlin. H e  soon abandoned the 
attempt, attributing his failure to Hegelian intrigues. Thus, ex- 
cept for some attention t o  physiology, the first two years a t  Berlin 
were wasted. I n  May 1822 he set out by  way of Switzerland for 
Italy. After spending the winter a t  Florence and Rome, he left 
in the spring of 1823 for  Munich, where he stayed for  nearly a 
year, the prey of illness and isolation. When, a t  the end of this 
wretched time, he  left fo r  Gastein, in  M a y  1824, he had almost 
entirely lost the hearing of his right ear. Dresden, which he 
reached in August, no longer presented the same hospitable aspect 
as of old, and he was reluctantly drawn onwards to Berlin in 
May 1825. The next six years, in Berlin, were a dismal period in 
the life of Schopenhauer. Hegelianism reigned in the schools and in 
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literature and basked in the sunshine of authority. Schopenhauer 
fell into morbid meditations. The sexual passion had a strong at- 
traction for him a t  all times, and, according to his biographers, 
the notes he set down in English, when he was turned 30, on 
marriage and kindred topics are unfit for publication. 

L i fe  in Frankfurt.--In 1833 he settled finally at  Frankfurt, 
gloomily wa~ting for the recognition of his work, and terrified by 
fears of assassination and robbery. As the years passed he noted 
down every confirmation he found of his own opinion, already 
expressed in Die Welt als Wille urzd Vorstellung, in the writings 
of others, and every instance in which his vlews appeared to be 
illustrated by new researches. H e  gave each aperp a place in his 
alphabetically arranged note-book. Everything he published in 
later life may be called a commentary, an excursus or a scholium 
to his main book. Meanwhile he grew more and more embittered 
by the neglect of his own work and the triumph of the Hegelians. 
His accumulated ill-humour found vent in the wild outcry against 
the philosophy of the professoriate, entitled Uber den Willen in 
der Natur (1836; revised and enlarged, 18j4; Eng. trans., 1889). 
I n  1841 he published, under the title Die beiden Grundprobleme 
der Ethik, two essays which he had sent in 1838-39 in competition 
for  prizes offered by  Norwegian and Danish academies of science; 
he was awarded the Norwegian prize but the Danish academy 
denied it to him, although he was the only competitor. 

F i n a l  Recognition.- In 1844 appeared the second edition of 
Die Welt als Wzlle und Vorstellung ( 2  vols.). The first volume 
was a slightly altered reprint of the earlier issue; the second con- 
sisted of a series of chapters forming a commentary parallel to  
those into which the original work was now first divided. The 
longest of these new chapters deal with the primacy of the will, 
with death and with the metaphysics of sexual love. But, though 
only a small edition was struck off (500 copies of vol. i. and 7 50 
of vol. ii.), the report of sales which Brockhaus rendered in 1846 
was unfavourable, and the price had afterwards to be reduced. 
Yet there were faint indications of coming fame, and Schopen- 
hauer welcomed eagerly each new tribute from critic and admirer. 
His principal admirer was Frauenstadt, who made his personal ac- 
quaintance in 1846. I t  was Frauenstadt who succeeded in finding 
a publisher for the Parerga und Paraliponze7za, which appeared at  
Berlln in 1851 ( 2  vols., pp. 465, 531; selected trans. by J. B. 
Saunders, 1889; French by A. Dietrich, 1909). For this bulky 
collection of essays, philosophical and others, Schopenhauer re- 
ceived as honorarium only ten free copies of the work. Soon 
afterwards, D r  E. 0. Lindner, assistant editor of the Vossische 
Zeitzdng, began a series of Schopenhauerite articles. Amongst 
them may be reckoned a translation by Mrs. Llndner of an article 
by John Oxenford which appeared in the Westminster Review 
f o r  April 18 53, entitled iLIconoclasm in German Philosophy," 
being an outline of Schopenhauer's system. In  18 54 Frauenstadt's 
Letters on the Schopenlzauerean Philosophy showed that the new 
doctrines were becoming a subject of discussion, and the Uni- 
versity of Leipzig offered a prize for  the best exposition and 
examination of the principles of Schopenhauer's system. Between 
1847 and 1860 new editions of his works were called for. 
In  1854 Richard Wagner sent him a copy of the Ring of the 
Nibetung, wlth some words of thanks for a theory of music which 
had fallen In with his own conceptions. Schopenhauer died at  
Frankfurt on Sept, 21, 1860. 

H i s  Ph i losophic  System.-More than others the philosopher 
leads a second life in  the spirit or intellect alongside of his 
life in the flesh-the life of knowledge beside the life of will. I t  
is inevitable that  he s'hould be especially struck by the points in 
which the sensible and temporal life comes in conflict with the 
intellectual and eternal. I t  was thus that Schopenhauer by his own 
experience saw in the primacy of the will the fundamental fact of 
his philosophy, and found in the engrossing interests of the selfish 
@pws the perennial hindrances of the higher life. For his absolute 
individualism, which recognizes in the State, the Church, the 
family only so marly superficial and incidental provisions of 
human craft, the means of relief was absorption in the intel- 
lectual and purely ideal aims which prepare the way for the 
cessat~on of temporal individuality altogether. But theory is one 

thing and practice another; and he will often lay most stress on 
the theory who is most conscious of defects in the practice. I t  
need not, therefore, surprise us that the man who formulated the 
sum of virtue in justice and benevolence was unable to  be just 
to his own kinsfolk and reserved his compassion largely for the 
brutes, and that the delineator of asceticism was more than moder- 
ately sensible of the comforts and enjoyments of life. The philoso- 
phy of Schopenhauer, like almost every system ~f the 19th cen- 
tury, can hardly be understood without reference to  the ideas 
of Kant. But in various ways a reaction arose against this ab- 
sorption of everything in reason. I n  Fichte the source of being is 
primeval activity, the groundless and incomprehensible deed-action 
(That-Handlung) of the absolute ego. The innermost character 
of that ego is an infinitude in act and effort. "The will is the living 
principle of reason," he says again. "In the last resort," says 
Schelling (1809), in his Inquiries into the Nature of  Human Free- 
dom, "there is no other being but will. Wollen ist L'rsein (will 
is primal being) ; and to this alone apply the predicates fathomless, 
eternal, independent of time, self-affirming." Idealism was never 
without a protest that there is s heart of existence, life, will, 
action, which is presupposed by all knowledge and is not itself 
amenable to explanation. We may, if we like, call this element, 
which is assumed as the basis of all scientific method, irrational- 
will instead of reason, feeling rather than knowledge. 

I t  is under the banner of this protest against rationalizing 
idealism that Schopenhauer advances. But what marks out his 
armament is its pronounced realism. H e  fights with the weapons 
of physical doctrine and on the basis of the material earth. H e  
knows no reason but the human, no intelligence save what is ex- 
hibited by the animals. H e  knows that both animals and men have 
come into existence within assignable limits of time, and that there 
was an anterior age when no eye or ear gathered the life of the uni- 
verse into perceptions. Knowledge, therefore, with its vehicle, the 
intellect, is dependent upon the existence of certain nerve-organs 
located in an animal system; and its function is originally only 
to present an image of the interconnections of the manifestations 
external to the individual organism, and so to give to  the indi- 
vidual in a partial and reflected form that feeling with other things, 
or innate sympathy, which i t  loses as organization becomes more 
complex and characteristic. Knowledge or intellect, therefore, is 
only the surrogate of that more intimate unity of feeling or will 
which is the underlying reality-the principle of all existence, 
the essence of all manifestations, inorganic and organic And the 
perfection of reason is attained when man has transcended those 
limits of individuation in which his knowledge a t  first presents 
him to himself, when by art he has risen from single objects t o  
universal types, and by suffering and sacrifice has penetrated t o  
that innermost sanctuary where the euthanasia of consciousness is 
reached-the blessedness of eternal repose. 

Schopenhauer disputes the claims of reason to priority and 
seeks to demonstrate the relativity and limitations of science. 
Science, he says, is based on final inexplicabilities; and its attempts 
by theories of evolution to find an historical origin for humanity in 
rudimentary matter show a misconception of the problem. I n  the 
successions of material states there can nowhere be an absolute 
first. The true origln of man, as of all else, is to be sought in an 
action which is everlasting and which is ever present: nec te 
quaesiveris extra. There is a source of knowledge within us by 
which we know, and more intimately than we can ever know any- 
thing external, that we will and feel. That is the first and the high- 
est knowledge, the only knowledge which can strictly be called im- 
mediate; and to ourselves we as the subject of will are truly the 
"immediate object." I t  is in this sense of will-of will without 
motives, but not without consciousness of some sort-that reality 
is revealed. Analogy and experience make us assume it  to  be 
omnipresent. I t  is a mistake to say will means for Schopenhauer 
only force. I t  means a great deal more; and it  1s nis contention 
that what the scientist calls force is really will. In  so doing he is 
only following the line predicted by Kant ( f i i t i k  trans. anal., 
bk. ii., appendix) and anticipated by Leibniz. If we .wish, said 
Kant, to  give a real existence to the thing In itself or the noumenon 
we can only do so by investing it with the attributes found in our 
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own internal sense, viz., with thinking or something analogous 
thereto. 

I t  is thus that Fechner in  his "day-view" of things sees in 
plants and planets the same fundamental "soul" as in us-that 
is, "one simple being which appears to none but itself, in us as 
elsewhere wherever it  occurs self-luminous, dark for every other 
eye, a t  the least connecting sensations in itself, upon which, as the 
grade of soul m ~ u n t s  higher and higher, there is constructed the 
consciousness of higher and still higher relations" (Uber die Seelen- 
jrage, p. 9, 1861). I t  is thus that Lotze declares (Mikrokosmzu, 
i., 408, and, ed.) that "behind the tranquil surface of matter, be- 
hind its rigid and regular habits of behaviour, we are forced to 
seek the glow of a hidden spiritual activity." So Schopenhauer, 
but in a way all his own, finds the truth of things in a will which 
is indeed unaffected by conscious motives and yet cannot be 
separated from some faint analogue of non-intellectual conscious- 
ness. 

Influence U p o n  the World.-In two ways Schopenhauer has 
influenced the world. H e  has shown with unusual lucidity of 
expression how feeble is the spontaneity of t h a t  intellect which i s  
so highly lauded, and how overpowering the sway of original will 
in all our action. H e  thus reasserted realism, whose gospel reads, 
"In the beginning was appetite, passion, will," and has discredited 
the doctrinaire belief that ideas have original force of their own. 
This creed of naturalism is dangerous, and i t  may be true that the 
pessimism i t  implies often degenerates into cynicism and a cold- 
blooded denial that there is any virtue and any truth. But in the 
crash of established creeds and the spread of political indiffer- 
entism and social distintegration it  is probably wise, if not always 
agreeable, to  lay bare the wounds under which humanity suffers, 
though pride would prompt their concealment. But Schopen- 
hauer's theory has another side. If i t  is daringly realistic, i t  is no 
less audacious in its idealism. The second aspect of his influence 
is the doctrine of redemption of the soul from its sensual bonds, 
first by  the medium of ar t  and second by the path of renunciation 
and ascetic life. I t  may be difficult in each case to  draw the line 
between social duty and individual perfection. But Schopen- 
hauer reminds us that the welfare of society is a temporal and 
subordinate aim, never to be allowed to dwarf the full realization 
of our ideal being. Man's duty is undoubtedly to join in the 
common service of sentient beings; but his final goal is to rise 
above the toils and comforts of the visible creature into the vast 
bosom of a peaceful Nirvana. 

B I B L I O G R A P H Y . - C O ~ ~ ~ ~ ~ ~  works edit. by J. Frauenstadt ( 6  vols., 
Leipzig, 1873-74) ; with notes and introduction, M. Brasch (3rd ed., 
Leipzig, 1891) ; E. Grisebach (6 vols., Leipzig, 1892). There are many 
translations of special works in all languages; among Engllsh trans- 
lators are R. B. Haldane, T. B. Saunders, W. M. Thompson, A. B. 
Bullock. Arthur Schopenhauers handsclzriftlicher Nachlass was pub- 
lished by Grisebach in 4 vols. (1896), from mss. in the royal library at  
Berlin. On Schopenhauer's life see Gwinner, Schopenhauers Leben 
(1878) ; E. Grisebach, Schopenhauer, Geschichte seines Lebens (1897) ; 
J .  Volkelt, Schopenhauer (1907). A list of works is given by Balan, 
Schopenhauer-Literatur (1880) ; see also G. F. Wagner, Encyklo- 
padisches Register zu Schopenhauers Werken (~gog),  and W. L. 
Hertslet, Schopenhauer-Register (1890). Among earlier criticisms see: 
Frauenstadt and Lindner, A. Schopenhauer; von ihm; iiber ihn (1863) ; 
Helen Zimmern, Schopenhauer and h i~Phi losophy  (1877) ; 0. Busch, 
A. Schopenhauer (1878) ; K. Peters, Schopenhauer als Philosopk 
(1883) ; Koeber, Schopenhauers Erlosungslelrre (1881), and Die Philos. 
A. Schopenlzaz~ers (1888). More recent works are: T. Whittaker, 
Schopenhauer (1909) ; G. Simmel, Schopenhauer und Nietzsche 
(1907) ; F.  Paulsen, Schopenhauer. Hamlet. Mephistopheles  goo), 
three studies in pessimism; T. Lorenz, Zur Entzoickelungsgeschichte der 
Metaphysik Schopenhauers (1897) ; Mobius, Schopenhauer (1899) ; R. 
Lehmann, Schopenhauer und die Entwickelung der monistischen Welt- 
anschauung (1892) ; and Schopenhauer. Ein Beitrag zur Psychologie 
der Metaphysik (1894) ; Th. Ribot, La Philosophie de Schopenhauer 
(9th ed., 1903) ; H. Bamberger, Das Tier i n  der Philosophie Schopen- 
hauers (1897) ; Kuno Fischer, Schopenhauer (in the Gesch. d.  neuer. 
Philos., 1893) ; R. Bottger, Das Grundproblem der Schopenhauerschen 
Philos. (1898) ; W. Caldwell, Schopenhauer's System (1896) ; 0. 
Damm, Schopenhauers Ethik i m  Verhaltnis zu seiner Erkenntnislehre 
(1898) and Schopenhauers Rechts- und Staatsphilosophie (1901) ; W.  
Hauff, Die Uberwindung des Schopenhnuerschen Pessimismus durch F.  
Nietzsche (1904) ; M .  Kelly, Kant's Ethics and Schopenhauer's criticism 
(1910). (W.  WAL.; X.) 

SCHORL, in mineralogy the name given to coarse black 
varieties of tourmaline (q.v.) .  Schorl was originally a mining term 
applied both to  black tourmaline and to hornblende. 

Schorl rocks are crystalline aggregates of quartz and tourmaline 
and occur almost always in association with tourmaline-bearing 
granites or pegmatites. They originate by the action of gases 
and vapours on granites, porphyries and other rocks. Sometimes 
direct pneumatolytic derivatives of the granite itself, they are  
also frequent as replacement products of the country rock into 
which the granite- is intruded. The altered granite known as 
luxullianite, from its occurrence near Luxullian, a village in  Corn- 
wall, is a tourmalinized granite in which a progressive replacement 
of biotite and feispar by  quartz and tourmaline can be traced. 
The rock still contains pink felspars in large porphyritic felspars 
set in a dark tourmaline matrix, giving polished specimens a hand- 
some appearance. By impregnation with boron-bearing vapours, 
the slates and sandstones surrounding granites are locally con- 
verted into schorl rock, schorl schist, or tourmaline hornfels con- 
sisting almost wholly of quartz and tourmaline. Banding, lamina- 
tion, or cleavage of the original slates, etc., is frequently preserved 
in these assemblages. (See also PNEUMATOLYSIS.) (C. E. T.) 

SCHOULER, JAMES (1839-1920), American lawyer and 
historian, of Scotch descent, was born in West Cambridge (now 
Arlington), Mass., on March 20, 1839. H e  graduated a t  Harvard 
in 1859, taught a year a t  St,  Paul's school in Concord (N.H.), 
studied law in Boston and was admitted to  the bar in 1862. His  
legal practice was interrupted by  service in the Union Army, and 
in 1869 he removed to Washington, where he opened a branch office 
and for three years published the United States Jwist .  After his 
return to Boston, he devoted himself t o  office practice and t o  
literary pursuits, lecturing also a t  Boston university, the National 
University law school, Washington (D.C.), and Johns Hopkins 
university. In  1896-97 he was president of the American His- 
torical Association. H e  died a t  Intervale (N.H.), on April 16, 
1920. His legal publications include treatises on domestic re- 
lations (1870), bailrnents (1880) and wills (1887). H e  is best 
known, however, as  an historian, his most important work being 
a History of the United States under the Constitution 178g-1871 
(7 vols., 1880-1913). Among his other publications are Historical 
Briefs (1896), which contains his biography u p  to that period; 
Constitutional Studies (1897) ; lives of Thomas Jefferson (1893) 
and Alexander Hamilton (1901); Anzericans of 1776 (1906); and 
Ideals of the Republic (1908). 

SCHREINER, OLIVE (1862-1g20), pen name of Mrs. 
Cronwright-Schreiner, was born in  Basutoland, the daughter of a 
German missionary. I n  1882 she brought to England the ms. of 
her first novel The Story of an African Farm, a vivid and pene- 
trating study of the life she knew well, and submitted it to 
George Meredith, then reader for Chapman and Hall. I t  was 
published in 1883 by  this firm over the pseudonym "Ralph Iron," 
and proved an immediate success, entirely surpassing any of her 
subsequent writings in literary merit. Her  later work includes 
Dreams (1891) ; Trooper Peter H d k e t t  of Mashonaland ( I  897), 
a much-criticized attack on the first settlers in  Rhodesia; An 
English South Afn'caw's View of the Sitzution (1899) ; and 
Woman and Labozlr ( I ~ I I ) ,  a fragment of an earlier ms. which 
had been burnt during the South African War. She died a t  Cape 
Town on Dec. 12, 1920. She had married i n  1894 S. C. Cron- 
wright, a member of the Cape parliament, who afterwards took 
the name of S. C. Cronwright-Schreiner. H e  wrote The Life of 
Olhe Schreiner, which appeared in 1923. 

SCHREINER, WILLIAM PHILIP (1857-1g1g), was 
born in the district of Cape Colony. After studying law a t  Cape 
Town, and at  Cambridge and London universities, he was called 
to  the bar (Inner Temple) in  1882 and on  returning t o  South 
Africa in the same year was admitted as  an advocate of the Cape 
Supreme Court. H e  was for many years leader of the Cape bar; 
in 1887 he entered Cape politics as attorney-general in the second 
Rhodes Ministry. B e  was prime minister on the outbreak of the 
South African War (1899). I n  I914 he was appointed high com- 
missioner for the Union in London, and he died at  Llandrindod 
Wells, Wales, on June 28, 1919. 
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SCHREYER, ADOLF (1828-3899). German painter, was 

born at Frankfurt-on-Main on May 9, 1828. He studied art first 
at  the Staedel Institute in his native town, and then at  Stuttgart, 
Munich, and Diisseldorf; but he formed his style in Paris, whilst 
he found his favourite subjects in his travels in the Near East. 
In 1862 he settled in Paris, but returned to Germany in 1870; and 
settled at  Cronberg near Frankfurt, where he died in 1899. 
Schreyer was especially esteemed as a painter of horses, of peasant 
life in Wallachia and Moldavia, and of battle incidents. His work 
may be seen in the Schwerin Gallery, in the collection of Count 
Mensdorff-Pouilly, the Raven6 gallery, Berlin, the Metropolitan 
Museum, New York, and in the Rockefeller, Vanderbilt, J. J. 
Astor, W. Astor, A. Belmont, and W. IValters collections. 

SCRRODER, FRIEDRICH LUDWIG ( I  744-1816), 
German actor, manager and dramatist, was born in Schwerin on 
Nov. 3, r 744. I n  1764 he appeared with the Ackermann company 
(K. E. Ackermann was his stepfather) in Hamburg, playing 
leading comedy parts ; but his most famous performances were 
in the tragic rbles of Hamlet, Lear and Philip in Schiller's Don 
Carlos. After Ackermann's death in 1771 Schroder and his mother 
took over the management of the Hamburg theatre, and he be- 
gan to write plays-largely adaptations from the English, making 
his first success with the comedy Die Arglistige. I n  1780 he left 
Hamburg, and after a tour with his wife, Anna Christina Hart, 
accepted an engagement a t  the Court theatre in Vienna. I n  1785 
Schroder again took over his Hamburg management and con- 
ducted the theatre with marked ability until his retirement. in 
I 798. I n  1811 he returned to i t  for one year. He died on Sept. 3, 
1816. As an actor Schroder abandoned the stilted style of former 
tragedians; as a manager he first brought Shakespea~e before 
the German public. Schroder's Dramatische Werke, with an 
introduction by Tieck, were published in four volumes (1831). 

See B.  Litzmann, Friedrich Ludwig Schroder (Hamburg, 1890-94) ; 
R, Blum in the Allgemeines Theater-Lexikon (18qa) ; and Brunier, 
Friedrich Ludwig Schroder (Leipzig, 1864). 

SCHUBERT, FRANZ PETER ( I  79 j-1828)~ Austrian 
composer, was born on Jan. 31, 1797, in the Himmelpfortgrund, a 
small suburb of Vienna. His father, Franz, son of a Moravian 
peasant, was a parish schoolmaster; his mother, Elizabeth Fitz, 
had before her marriage been cook in a Viennese family. Of their 
I4 children nine died in infancy. The father, a man of worth and 
integrity, possessed some reputation as a teacher, and his school, 
in the Lichtenthal, was well attended. He was also a fair musician. 

At the age of five Schubert began to receive regular instruction 
from his father. At seven he was placed under the charge of 
Michael Holzer, the Kapellmeister of the Lichtenthal Church. 
Holzer's lessons seem to have consisted mainly in expressions of 
admiration, and the boy gained more from a friendly joiner's 
apprentice, who used to take him to a neighbouring pianoforte 
warehouse and give him the opportunity of practising on a better 
instrument than the poor home could afford. 

In  Oct. 1808 he was received as a scholar at  the Convict, which, 
under Salieri's direction, had become the chief music-school of 
Vienna, and which had the special office of training the choristers 
for the Court Chapel. Here he remained until nearly 17, profiting 
little by the direct instruction, which was almost as careless as that 
given to Haydn a t  St. Stephen's, but much by the practices of the 
school orchestra, and by association with congenial comrades. 
Many of the most devoted friends of his after life were among his 
schoolfellows: Spaun and Stadfer and Holzapfel, and a score of 
others who helped him out of their slender pocket-money, bought 
him music-paper which he could not buy for himself, and gave 
him loyal support and encouragement. 

EARLY COMPOSITIONS 
Meanwhile his genius was already showing itself in composition. 

A pianoforte fantasia, 32 close-written pages, is dated April 8- 
May I, 1810: then followed in 18r1, three long vocal pieces 
written upon a plan which Zumsteeg had popularized, together 
with a "quintet-overture," a string quartet, a second pianoforte 
fsntasia and a number of songs. His essay in chamber-music is 
noticeable, since we learn that at  the time a regular quartet-party 

was established at  his home "on Sundays and holidays," in which 
his two brothers played the violin, his father the violoncello and 
Franz himself the viola. I t  was the first germ of that amateur 
orchestra for which, in later years, many of his compositions were 
written. During the remainder of his stay at  the Convict he 
wrote a good.dea1 more chamber-music, several songs, some mis- 
cellaneous pieces for the pianoforte and, among his more 
ambitious efforts, a Kyrie and Salve Regina, an octet for wind 
instruments-said to commemorate the death of his mother, which 
took place in 1812-a cantata, words and music, for his father's 
name-day in 1813, and the closing work of his school-life, his first 
symphony, 

At the end of 1813 he left the Convict, and, to avoid military 
service, entered his father's school as teacher of the lowest 
class. For over two years he endured the drudgery of the work, 
which, we are told, he performed with very indifferent success. 
There were, however, other interests to compensate. He took pri- 
vate lessons from Salieri, who annoyed him with accusations of 
piagiarism from Haydn and Mozart, but who did more for his 
training than any of his other teachers; he occupied every moment 
of Icis~re wit!: rapid and .=clumin=us ccmpcsiticn. Xis Erst opera 
-Des TeufeZs Lustschloss-and his first Mass-in F major- 
were both written in 1814, and to the same year belong three 
string quartets, many smaller instrumental pieces, the first move- 
ment of the symphony in B flat and 17 songs, including such 
masterpieces as Der Taucher and Gretchen am Spinnrade. But 
even this activity is far outpaced by that of the annus mirabilis 
1815. In this year, despite his school-work, his lessons with Salieri 
and the many distractions of Viennese life, he produced an 
amount of music the record of which is almost incredible. The sym- 
phony in B flat was finished, and a third, in D major, added soon 
afterwards. Of church music there appeared two Masses, in G and 
B flat, the former written in six days, a ne* Dona nobis for the 
Mass in F, a Stabat Muter and a Salve Regina. Opera was repre- 
sented by no fewer than five works, of which three were completed 
-Der Vierjahrige Posten, Fernando and Claudine von Villabella 
-and two, Adrast and Die beiden Freunde von Salamanca, appar- 
ently left unfinished. Besides these the list includes a string quar- 
tet in G minor, four sonatas and several smaller compositions for 
piano, and, by way of climax, 146 songs, some of which are of 
considerable length, and of which eight are dated Oct. 15, and 
sevFn Oct. 19. 

In  the winter of 1814-15 Schubert made acquaintance with the 
poet Mayrhofer: an acquaintance which, according to his usual 
habit, soon ripened into a warm and intimate friendship. They 
were singularly unlike in temperament: Schubert frank, open and 
sunny, with brief fits of depression, and sudden outbursts of 
boisterous high spirits; Mayrhofer grim and saturnine, a silent 
man who regarded life chiefly as a test of endurance. 

As 1815 was the most prolific period of Schubert's life, so 
1816 saw the first real change in his fortunes. Somewhere about 
the turn of the year Spaun surprised him in the composition of 
Erlkonig-Goethe's poem propped among a heap of exercise- 
books, and the boy a t  white-heat of inspiration "hurling" the notes 
on the music-paper. A few weeks later Von Schober, a law-student 
of good family and some means, who had heard some of Schu- 
bert's songs at Spaun's house, came to pay a visit to the composer 
and proposed tb carry him off from school-life and give him 
freedom to practise his art in peace. The proposal was particu- 
larly opportune, for Schubert had just made an unsuccessful 
application for the post of Kapellmeister at  Laibach, and was 
feeling more acutely than ever the slavery of the class-room. His 
father's consent was readily given, and before the end of the spring 
he was installed as a guest in Von Schober's lodgings. For a time 
he attempted to increase the household resources by giving music 
lessons, but they were soon abandoned and he devoted himself to 
composition. "I write all day," he said later to an inquiring visitor, 
"and when I have finished one piece I begin another." 

The works of 1816 include three ceremonial cantatas and two 
new symphonies, No. 4 in C minor, called the Tragic, with a 
striking andante, No. 5 in B flat, as b r i ~ h t  and fresh as a symphony 
of Mozart; some numbers of church music, fuller and more 
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mature than any of their predecessors, and over a hundred songs, 
among which are comprised some of his finest settings of Goethe 
and Schiller. There is also an opera, Die Burgschaft, spoiled by 
a n  illiterate book. 

All this time his circle of friends was steadily widening. l layr-  
hofer introduced him to Vogl, the famous baritone;who did him 
good service by performing his songs in the salons of Vienna; 
Anselm Hiittenbrenner and his brother Joseph ranged themselves 
among his most devoted admirers; Gahy, an excellent pianist, 
played his sonatas and fantasias; the Sonnleithners, a rich burgher 
family whose eldest son had been a t  the Convict, gave him free 
access to  their home, and organized in his honour musical parties 
which soon assumed the name of Schubertiaden. The material 
needs of life were supplied without much difficulty. No doubt 
Schubert was entirely penniless, for he had given u p  teaching, he 
could earn nothing by public performance, and, as yet, no pub- 
lisher would take his music a t  a gift; but his friends came to his 
aid with true Bohemian generosity-one found him lodging, an- 
other found him appliances, they took their meals together and the 
man who had any money paid the score. Schubert was always the 
leader of the party and was known by half-a-dozen affectionate 
nicknames, of which the most characteristic is  "kann er 'was?" 
his usual question when a new acquaintance was proposed. 

The year 1818, though, like its predecessor, comparatively 
unfertile in composition, was in two respects a memorable year. 
I t  saw the first public performance of any work of Schubert's- 
an overture in the Italian style written as  an avowed burlesque 
of Rossini, and played in all seriousness a t  a Jall concert on March 
I.  I t  also saw the beginning of his only official appointment, the 
post of music-master to  the family of Count Johann Esterhazy 
a t  Zelesz, where he spent the summer amid pleasant and congenial 
surroundings. On his return to  Vienna in the autumn he found 
that Von Schober had no room for him, and took up  his residence 
with Mayrhofer. H e  made his first public appearance as  a song- 
writer on Feb. 28, 1819, when the Schafers Klagelied was sung by 
Jager a t  a Jall concert. I n  the summer of the same year he took 
a holiday and travelled with Vogl through Upper Austria. At 
Steyr he wrote his brilliant piano quintet in A, and astonished his 
friends by transcribing the parts without a score. In  the autumn 
he sent three of his songs to  Goethe, but, so far as we know, 
received no acknowledgment. 

MATURITY 
The compositions of 1820 are remarkable, and show a great 

advance in development and maturity of style. The unfinished 
oratorio Lazarus was begun in Feb.; later followed, amid a num- 
ber of smaller works, the 23rd Psalm, the Gesang der Geister, the 
quartettsatz in  C minor and the great pianoforte fantasia on 
Der Wanderer. But of almost more biographical interest is the 
fact that in this year two of Schubert's operas appeared a t  the 
Karnthnerthor theatre, Die Zwillingsbriider on June 14, and Die 
ZauberJ~arfe on Aug. 19. Still, however, publishers held obsti- 
nately aloof, and it  was not until his friend Vogl had sung Erlkonig 
a t  a concert in the Karnthnerthor (Feb. 8, 1821) that Diabelli 
hesitatingly agreed to print some of his works on commission. 
The first seven opus-numbers (all songs) appeared on these terms; 
then the commission ceased, and he began to receive the meagre 
pittances which were all that the great publishing houses ever 
accorded to him. Much has been written about the neglect from 
which he suffered during his lifetime. I t  was not the fault of his 
friends, it  was only indirectly the fault of the Viennese public; 
the persons most to  blame were the cautious intermediaries who 
stinted and hindered him from publication. 

The production of his two dramatic pieces turned Schubert's 
attention more firmly than ever in the direction of the stage; 
and towards the end of 1821 he set himself on a course which 
for nearly three years brought him continuous mortification and 
disappointment. Alfonso zozd Estrella was refused, so was Fierra- 
bras; Die Berschworenen was prohibited by the censor (appar- 
ently on the ground of its title) ; Rosamunde was withdrawn after 
two nights, owing to the badness of its libretto. Of these works 
the two former are written on a scale which would make their per- 

formances exceedingly difficult (Fierrabras, for  instance, contains 
over 1,000 pages of manuscript score), but Die Vsrschworenen is 
a bright, attractive comedy, and Rosamzdnde contains some of the 
most charming music that Schubert ever composed. I n  1822 he 
made the acquaintance both of Weber and of Beethoven, bu t  little 
came of i t  in either case, though Beethoven cordially acknowledged 
his genius. Von Schober was away from Vienna; new friends 
appeared of a less desirable character; on the whole these were 
the darkest years of his life. 

In  the spring of 1824 he wrote the magnificent octet, "A 
Sketch for a Grand Symphony"; and in the summer went back 
to Zelesz, when he became attracted by  Hungarian idiom, and 
wrote the Divertissement d 1'Hongroise and the string quartet in 
A minor. Most of his biographers insert here a story of his hope- 
less passion for  his pupil Countess Caroline Esterhazy; but  what- 
ever may be said as  to the general likelihood of the romance, the 
details by which i t  is illustrated are apocryphal, and the song 
I'Addio, placed a t  its climax, is undoubtedly spurious. A more 
debatable problem is raised by  the grand duo in C major (op. 140) 
which is dated from Zelesz i n  the summer of this year. I t  bears 
no relation to the style of Schubert's pianoforte music, i t  is 
wholly orchestral in character, and i t  may well be a transcript or 
sketch of the "grand symphony" for which the octet was a prepa- 
ration. If so, i t  settles the question, raised by Sir George Grove, 
of a "symphony in C major" which is not to  be found among 
Schubert's orchestral scores. 

Despite his preoccupation with the stage and later with his 
official duties he found time during these years for a good deal of 
miscellaneous composition. The Mass in A flat was completed 
and the exquisite "Unfinished Symphony" begun in 1822. The 
AIiillerlieder, and several other of his best songs, were written in  
1825; to  1824, beside the works mentioned above, belong the 
variations on Trockne Blz~men and the two string quartets in E 
and E flat. There is also a sonata for piano and arpeggione, an 
interesting attempt to  encourage a cumbersome and now obsolete 
instrument. 

The mishaps of the recent years were compensated by  the pros- 
perity and happiness of 1825. Publication had been moving more 
rapidly; the stress of poverty was for  a time lightened; in  the 
summer there was a pleasant holiday in Upper Austria, where 
Schubert was welcomed with enthusiasm. I t  was during this tour 
that he produced his "Songs from Sir Walter Scott," and his piano 
sonata in A minor (op. 42), the former of which he sold to  Artaria 
for £20, the largest sum which he had yet received for any com- 
position. Sir George Grove, on the authority of Randhartinger, 
attributes to this summer a lost "Gastein" symphony which is 
possibly the same work as  that already mentioned under the record 
of the preceding year. 

From 1826 t o  1828 Schubert resided continuously i n  Vienna, 
except for a brief visit to  Graz in 1827. The history of his life 
during these three years is little more than a record of his compo- 
sitions. The only events worth notice are that i n  1826 he applied 
for a conductorship a t  the opera, and lost i t  by  refusing to alter 
one of his songs a t  rehearsal, and that in  the spring of 1828 he 
gave, for the first and only time in his career, a public concert of 
his own works. But the compositions themselves are a sufficient 
biography. The string quartet in D minor, with the variations on 
the song Der Tod ulzd das Madchen, was written during the win- 
ter of 1825-26, and first played on Jan. 25. Later in  the year came 
the string quartet in G major, the  "Rondeau brilliant," for 
piano and violin, and the fine sonata in G which, by some 
pedantry of the publisher's, is printed without its proper title. 
To  these should be added the three Shakespearian songs, of 
which Hark1 Hark! the Lark and W h o  is Sylvia? were written on 
the same day, the former a t  a tavern where he broke his after- 
noon's walk, the latter on his return t o  his lodging in the evening. 
In  1827 he wrote the Winterreise songs, the fantasia for piano and 
violin, and the two piano trios; in  1828 the Song of Miriam, the 
C major symphony, the Mass in  E flat, and the exceedingly beauti- 
ful Tantum Ergo in the same key, the string quintet, the second 
Benedictus to the Mass in C, the last three piano sonatas, and 
the collection of songs known as  Schwanengesang. Six of these 



are to words by Heine, whose Buclz der Lieder had recently 
appeared. Everything pointed to  the renewal of an activity which 
should equal that of his greatest abundance, when he was sud- 
denly attacked by typhus fever, and after a fortnight's illness died 
on Nov. 19 a t  the house of his brother Ferdinand. H e  had not 
completed his gznd year. 

HIS ACHIEVEMENT 
Some of his smaller pieces were printed shortly after his death, 

but the more valuable seem to have been regarded by the pub- 
lishers as waste paper. In  1838 Schumann, on a visit to  Vienna, 
found the dusty manuscript of the C major symphony and took 
it  back to Leipzig, where it  was performed by Mendelssohn and 
celebrated in the Neue  Zeitschrift. The most important step 
towards the recovery of the neglected works was the journey to 
Vienna which Sir George Grove and Sir Arthur Sullivan made in 
the autumn of 1867. The travellers rescued from oblivion seven 
symphonies, the Rosamunde music, some of the Masses and 
operas, some of the chamber works, and a vast quantity of xiscel- 
laneous pieces and songs. Their success gave impetus to a wide- 
spread public interest and finally resulted in the definitive edition 
of Breitkopf and Hartel. 

Schubert is best summed up  in the well-known phrase of Liszt, 
that he was "le musicien le plus pokte qui fut  jamais." I n  
clarity of style he was inferior to  Mozart, in power of musical 
construction he was far inferior to Beethoven, but in poetic 
impulse and suggestion he is unsurpassed. H e  wrote always at  
headlong speed, he seldom blotted a line, and the greater part 
of his work bears, in consequence, the essential mark of improvisa- 
tion: i t  is fresh, vivid, spontaneous, impatient of restraint, full 
of rich colour and of warm imaginative feeling. H e  was the 
greatest song-writer who ever lived, and almost everything in his 
hand turned to song. I n  his Masses, for instance, he seems to 
chafe a t  the contrapuntal numbers and pours out his whole soul 
on those which he found suitable for lyrical treatment. In  his 
symphonies the lyric and elegiac passages are usually the best, 
and the most beautiful of them all is, throughout its two move- 
ments, lyric in character. The standpoint from which to judge 
him is that of a singer who ranged over the whole field of musical 
composition and everywhere carried with him the artistic form 
which he loved best. 

Like Mozart, whose influence over him was always considerable, 
he wrote nearly all the finest of his compositions in the last ten 
years of his life. His early symphonies, his early quartets, even 
his early Masses, are too much affected by a traditional style t o  
establish an enduring reputation. I t  is unfair to call them imi- 
tative, but a t  the time when he wrote them he was saturated with 
Mozart, and early Beethoven, and he spoke what was in his mind 
with a boy's frankness. The andante of the Tragic symphony 
(No. 4) strikes a more distinctive note, but the fifth is but a 
charming adaptation of a past idiom, and the sixth, on which 
Schubert himself placed little value, shows hardly any appreciable 
advance. I t  is a very different matter when we come to the later 
works. The piano quintet i n  A major (1819) may here be taken 
as the turning-point; then come the Unfinished symphony, which 
is pure Schubert in  every bar; the three quartets in A minor, 
D minor and G major, full of romantic colour; the delightful 
piano trios; the great string quintet; and the C major symphony 
which, though diffuse, contains many passages of surpassing 
beauty. 

His larger operas are marred both by their inordinate length and 
by their want of dramatic power. The slighter comedies are 
pretty and tuneful, but, except as curiosities, are not likely to be 
revived. We may, however, deplore the fate which has deprived 
the stage of the Rosamzr?zde music. I t  is in Schubert's best vein; 
the ~ n f r ' a c t e s ,  the romance, and the ballets are alike excellent, 
and it  is much to be hoped that a poet will some day arise and 
fit the music to  a new play. 

Of his pianoforte compositions, the sonatas, as might be 
expected, are the least enduring, though there is not one of 
them which does not contain some first-rate work. On the other 
hand his smaller pieces, in which the lyric character is more appar- 

ent, are throughout interesting to play and extremely pleasant 
to hear. A special word should be added on his fondness for  
piano duets, a form which before his time had been rarely 
attempted. 

His concerted pieces for the voice are often extremely diffi- 
cult, but they are of a rare beauty which would well repay the 
labour of rehearsal. 

Of the songs it  is impossible, within the present limits, to  give 
even a sketch. They number over Goo, excluding scenas and 
operatic pieces, and they contain masterpieces from the beginning 
of his career to  the end. Gretchen a m  Sp inwade  was written when 
he was 17, Erlkonig when he was 18; then there follows a con- 
tinuous stream which never checks or runs dry, and which 
broadens as it  flows to the Miillerlieder, the Scott songs, the 
Shakespearian songs, the Winterreise, and the Schwane?zgesang. 
He is said to  have been undiscriminating in his choice of words. 
Schumann declared that "he could set a handbill to music," and 
there is no doubt that he was inspired by any lyric which con- 
tained, though even in imperfect expiession, the germ of a poetic 
idea. But his finest songs are almost all t o  fine poems. H e  set 
ever ;c of Goethe's, vrer  6s ~f Schi!!er's. 

I n  his earlier songs he is more affected by  the external and 
pictorial aspect of the poem; in the later ones he penetrates to  the 
centre and seizes the poetic conception from within. But in both 
alike he shows a gift of absolute melody which, even apart from 
its meaning, would be inestimable. Neither Handel nor Mozart- 
his two great predecessors in lyric tune-have surpassed or even 
approached him in fertility and variety of resource. The  songs in  
Acis are wonderful; so are those in Zauberjlote, but they are not 
so wonderful as Litanei, and W h o  is Sylvia? and the Stiindchen. 
T o  Schubert we owe the introduction into music of a particular 
quality of romance, a particular "addition of strangeness to 
beauty"; and so long as the art remains his place among its 
supreme masters is undoubtedly assured. 
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Niggli, Schubert (Leipzig, 1880) ; Otto Erich Deutsch, Franz Schubert 
(Munich, 1905-19) ; Walter Dahms, Schubert (1918) ; Gerold, Schu- 
bert, with bibl. (Paris, 1923) ; Grove's Dictionary of Music, 3rd ed., 
vol. iv. with bibl. (1928) ; H. Foss (Editor), The Heritage of Music 
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§CHUCKING, WALTER (1875-1935), German jurist, was 
born on Jan. 6, 1875, a t  Munster, Westphalia. H e  taught at  the 
universities of Breslau and Marburg 190-21, and in 1921 was 
appointed a professor at  the Berlin commercial high school. I n  
1919 he was appointed a member of the National Assembly and 
chief German delegate to the Peace Conference a t  Versailles. I n  
1919 he became a member of the permanent court of arbitration 
at  The Hague. I n  1920 and again in  1924 he was elected to  the 
Reichstag and became one of the leaders of the German Demo- 
cratic party. 

His works include: Das Kiistenmeer im intern at ion ale?^ Reclzt (1897), 
"Die Verwendung von Minem im Seekrieg" (in Niemeyer's Zeitschrift, 
vol. 16), Die Organisation der Welt (2nd ed. ~ g o g ) ,  Der Staatenver- 
band der Haager Conferenzen (1912) (Eng. trans. 1918), Neue Ziele 
der staatlichen Entzaicklz~ng (3rd ed. 1g13), Internationale Rechts- 
garantien (Hamburg, 1918), Die Satzung des Volkerbundes (2nd ed. 
1924)~ Garantiepakt und Ristungsbeschrankung (1924), Das Genfer 
Protokoll (1924). 

SCHULZE-DELITZSCH, FRANZ HERMANN (1808- 
1883), German economist, was born at  Delitzsch, in  Prussian 
Saxony, on Aug. 29, 1808. The suffix Delitzsch was added in 1848 
to distinguish him from other Schulzes in the National Assembly. 
He studied law at  Leipzig and Halle, became an assessor in the 
court of justice a t  Berlin in  1838, and three years later was ap- 
pointed patrinzo?zialrichter a t  Delitzsch. Entering the parliament 
of 1848, he joined the Left Centre, and, acting as president of 
the commission of inquiry into the condition of the labourers and 
artisans, became impressed with the necessity of co-operation to 
enable the smaller tradespeople to hold their own against the 
capitalists. H e  was a member of the Second Chamber in 1848- 
49; but a quarrel with the minister of justice led him to throw 
up his public appointments in October 1851, and withdraw to 



SCHUMANN 
Delitzsch. Here he devoted himself to  the organization of co- 
operative societies, and of Vorschussvereine (people's banks). 
I n  1859 he promoted the first Gelaossenschaftstag, or co-oper- 
ative meeting, in Weimar, and founded a central bureau of co- 
operative societies. I n  1861 he again entered the Prussian Charn- 
ber. The next few years were given to the formation of local 
centres, and the establishment of the Deutsche Genossenschafts- 
Bank, 1865. 

The spread of these organizations led to  legislation on the 
subject, and this too was chiefly the work of Schulze-Delitzsch. 
As a member of the Chamber in 1867 he was mainly instrumental 
in passing the Prussian law of association, which was extended 
to the North German Confederation in 1868, and later to the 
empire. Schulze-Delitzsch also contributed to  uniformity of legis- 
lation throughout the states of Germany, in 1869, by the publi- 
cation of Die Gesetzgebung iiber die privatrechtliche Stellung der 
Erwerbs- und Wirthschaftsgenosse1~.schaften, etc. His remaining 
years were spent in consolidating his work. H e  died on April 
29, 1883, a t  Potsdam. 

His works include: Kapitel zu einem deutschen Arbeiter-Katechismus 
(1863)  ; Soziale Rechte und PfEichten (1867) ; and Die Entwicklung 
des Genossenschajtswesen in Deutschland (1870). See also A. Bernstein, 
Schubze-Delitzsch (1879) ; B. Rampal, Esquisse Biographique (1874). 

SCHUMANN, ROBERT ALEXANDER ( I  8 I o-1856), 
German musical composer, was born on June 8, 1810, in Zwickau, 
Saxony, the son of a publisher. H e  tells us that he began to com- 
pose before his seventh year. At fourteen he wrote an essay on 
the aesthetics of music and also contributed to  a volume edited 
by his father, entitled Portraits of Famous Men. While still a t  
school in Zwickau he read, besides Schiller and Goethe, Byron 
(whose Beppo and Ckilde Harold had been translated by his 
father) and the Greek tragedians. But the most powerful and 
permanent of the literary influences exercised upon him, however, 
was that of Jean Paul Richter. This influence may clearly be 
seen in his youthful novels Jzmiusabende and Selene, of which 
the first only was completed (1826). I n  1828 he left school, and 
after a tour, during which he met Heine at  Munich, he went to 
Leipzig to study law. His interest in music had been stimulated 
when he was a child by hearing Moscheles play a t  Carlsbad, and 
in 1827 by the works of Schubert and Mendelssohn. But his 
father, who had encouraged the boy's musical aspirations, had 
died in 1826, and neither his mother nor his guardian approved 
of a musical career for him. Nevertheless, both at  Leipzig and a t  
Heidelberg, whither he went in 1829, he neglected the law for the 
philosophers, and began composing songs. At Easter 1830 he 
heard Paganini a t  Frankfurt. I n  December 1830 he returned to 
Leipzig, taking piano lessons with his old master, Friedrich Wieck. 
I n  his haste to acquire a perfect execution he permanently injured 
his right hand. His ambitions as a pianist being thus suddenly 
ruined, he began a course of theory under Heinrich Dorn, con- 
ductor of the Leipzig opera. About this time he contemplated an 
opera on the subject of Hamlet. 

The fusion of the literary idea with its musical illustration, 
which may be said to have first taken shape in Papillons (op. z),  
is foreshadowed in a n  essay on Chopin's variations on a theme from 
Don Juan, which appeared in the Allgemeine musikalische Zeitung 
in 1831. Here the work is discussed by the imaginary characters 
Florestan and Eusebius (the counterparts of Vult and Walt in 
Jean Paul's novel Flegeljahre), and Meister Raro (representing 
either tho composer himself or Wieck) is called upon for his 
opinion. By the time, however, that Schumann had written Pa- 
pillons (1831) he had gone a step farther. The scenes and char- 
acters of his favourite novelist had now passed definitely and 
ronsciously into the written music, and in a letter from Leipzig 
(April 1832) he bids his brothers "read the last scene in Jean 
Paul's Flegeljahre as soon as possible, because the Papillons are 
intended as a musical representation of that masquerade." In  
the winter of 1832 Schumann visited his relations at  Zwickau and 
Schneeberg, when the first movement of his symphony in G 
minor was performed. I n  Zwickau the music was played at  a 

irreen. concert given by Wieck's daughter Clara, then only th' 
The death of his brother Julius and of his sister-in-law Ros~lie  

in 1833 affected Schumann with profound melancholy. By the 
spring of 1834, however, he started Die neue Zeitschrift fiir 
Musik, the paper in which appeared the greater part of his critical 
writings. The journal effected a revolution in the taste of the 
time, when Mozart, Beethoven and Weber were neglected, and 
the genius of Chopin and of Berlioz unappreciated. 

During the the summer of 1834, Schumann became engaged to 
Ernestine von Fricken, a girl of sixteen, the adopted daughter of 
a rich Bohemian, from whose variations on a theme in C# minor 
Schumann constructed his own Btzldes symphoniques. The en- 
gagement was broken off by  Schumann, for reasons which have 
always remained obscure. I n  the Carnaval (op. 9 = 1834), Schu- 
mann commenced nearly all the sections with the musical notes 
signified in German by the letters that spell Asch, the town in 
which Ernestine was born, which also are the musical letters in  
Schumann's own name. By the sub-title "Estrella" to one of 
the sections in the Carnaval, Ernestine is meant, and by  the 
sub-title "Chiarina" Clara Wieck. I n  the Carnaval Schumann 
went farther than in Papillons, for in it  he himself conceived the 
story of which it was the musical illustration. On Oct. 3, 1835, 
Schumann met Mendelssohn at  Wieck's house in Leipzig, and 
his appreciation of his great contemporary was shown with the 
generous freedom that distinguished him in all his relations to 
other musicians. 

In  1836 Schumann's acquaintance with Clara Wieck, already 
famous as a pianist, ripened into love, and a year later he asked 
her father's consent to their marriage, but was met with a re- 
fusal. The series of Phantasiestiicke for the piano (op. 12) once 
more illustrates the fusion of literary and musical ideas as em- 
bodied conceptions in such pieces as "Warum" and "In der 
Nacht." I n  the Kreisleriana, written in 1838, the composer's 
realism is again carried a step farther. Kreisler, the romantic poet 
brought into contact with the real world, was a character drawn 
from life by the poet E .  T. A. Hoffmann (q .v . ) ,  and Schumann 
used him as a mouthpiece for the recital in musi"c of his own 
personal experiences. The Phantasie (op. 17), written in the 
summer of 1836, is a work of the highest quality of passion. With 
the Fasclzingschwa~zk aus TVien, his most pictorial work for the 
piano, written in 1839, after a visit to  Vienna, this period of his 
life comes to an end. As Wieck still withheld his consent to their 
marriage, Robert and Clara dispensed with it, and were married 
on Sept. 12 a t  Schonefeld, near Leipzig. 

Until now Schumann had written almost solely for the piano- 
forte, but in 1840 he wrote ?bout a hundred and fifty songs. 
Schumann's biographers represent him as caught in a tempest of 
song, the sweetness, the doubt and the despair of which are all t o  
be attributed to  varying emotions aroused by his love for Clara. 
Yet it  would be idle to ascribe to this influence alone the lyrical 
perfection of "Friihlingsnacht," "Im wunderschonen Monat Mai" 
and "Schone Wiege meiner Leiden." His  chief song-cycles of this 
period were his settings of the Liederkreis of J. von Eichendorff 
(op. 39), the Frauenliebe zind Leben of Chamisso (op. 42), the 
Dichterliebe of Heine (op. 48) and Myrthen, a collection of songs, 
including poems by Gwthe, Riickert, Heine, Byron, Burns and 
Moore. The songs "Belsatzar" (op. 57)  and "Die beiden Grena- 
diere" (op. 49), each to Heine's words, show Schumann at  his 
best as a ballad writer, though the dramatic ballad is less con- 
genial to him than the introspective lyric. As Grillparzer said, 
"He has made himself a new ideal world in which he moves almost 
as he wills." But in his lifetime the sole tokens of honour be- 
stowed upon Schumann were the degree of Doctor by  the Uni- 
versity of Jena in  1840, and in 1843 a professorship in  the Con- 
servatorium of Leipzig I n  1841 he wrote two o i  his four sym- 
phonies. The year 1842 was devoted to the composition of 
chamber music, and includes the pianoforte quintet (op. 44). I n  
1843 he wrote Paradise and the Peri, his first essay a t  concerted 
vocal music. H e  had now mastered the separate forms, and from 
this time forward his compositions are  not confined during any 
particular period to any one of them. In  Schumann, above all 
musicians, the acquisition of technical knowledge mas closely 
bound up with the growth of his own experience and the impulse 
to express it. The stage in his life when he was deeply engaged in 
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his music to Goethe's Faust (1844-1853) was a critical one for 
his health. The first haif of the year 1844 had been spent with his 
wife in Russia. On returning to Germany he had abandoned his 
editorial work, and left Leipzig for Dresden, where he sutiered 
from persistent nervous prostration. As soon as he began to work 
he was seized with fits of shivering, and an apprehension of death 
which was exhibited in an abhorrence for high places, for all metal 
instruments (even keys) and for drugs. H e  suffered perpetually 
also from imagining that he had the note A sounding in his ears. 
I n  1846 he had recovered, and in the winter revisited Vienna, 
travelling to  Prague and Berlin i n  the spring of 1847 and in the 
summer to  Zwickau. 

T o  1848 belongs his only opera, Genoveva. I t  is interesting 
for i ts  attempt to  abolish the recitative, which Schumann regarded 
as  an interruption to the musical flow. The music to Byron's 
Manfred is pre-eminent in a year (1849) in  which he wrote more 
than in any other. The insurrection of Dresden caused Schumann 
to move t o  Kreischa, a village near the city. I n  August, on the 
occasion of the centenary of Goethe's birth, such scenes of Schu- 
mann's Faust as were already completed were performed in Dres- 
den, Leipzig and Weimar, Liszt as always giving unwearied as- 
sistance and encouragement. The rest of the work was written in 
the latter part of the year, and the overture in 1853. From 1850 
to 1854 the text of Schumann's works is extremely varied. I n  
1850 he succeeded Ferdinand Hiller as musical director a t  Diissel- 
dorf; in 1851-1853 he visited Switzerland and Belgium as well 
as Leipzig. I n  January 1854 Schumann went to Hanover, where 
he heard a performance of his Paradise and the Peri. Soon after 
his return t o  Diisseldorf, a renewal of the symptoms that had 
threatened him before showed itself. Besides the single note he 
now imagined that voices sounded in his ear. One night he sud- 
denly left his bed, saying that Schubert and Mendelssohn had 
sent him a theme which he must write down, and on this theme 
he wrote five variations for the pianoforte, his last work. On 
Feb. 27 he threw himself into the Rhine. He was rescued by 
some boatmen, and taken to a private asylum in Endenich near 
Bonn, where he remained until his death on July 29, 1856. 

His wife, CLARA SCHUMANN (1819-18g6), extended her own 
reputation as a pianist beyond the borders of Germany, and it 
was thanks to  her efforts that Schumann's compositions became 
generally known i n  Europe. From 1865 onward she was a regular 
visitor in London. I n  1878 she was appointed teacher of the 
piano a t  the Hoch Conservatorium a t  Frankfurt, a post which 
she held until 1892, and in which she contributed greatly to the 
modern improvement in technique. As an artist she is remem- 
bered, together with Joseph Joachim, as one of the first executants 
who really played like composers. She was herself the composer 
of a few songs and of some charming music, mainly for the 
piano, and the authoritative editor of her husband's works for 
Breitkopf and Hartel. 

The following are the chief compositions of Robert Schumann. 
Pianoforte Works. 

Papillons (op. 2) . . 1829-31 
Rtudes symphoniques (op. 13) . . . . . . 1834 
Carnaval (op. 9) . . .  1834-35 
Sonata in F sharp minor (op. 11) . . . . 
Sonata in G minor (op. 22) 

I835 . . . .  1833-35 
Kinderszenen (op. 15) . . . . .  1836 
Fantasia jn C (op. 17) . . . . . . . 1836 
Fantasiestiicke (op. I 2) . . . . . . . 1837 
Kreisleriana (op. 16) . . . . . 1838 
Novelletten (op. 21) . . . . . 1838 
Faschingschwank aus Wien (op. 26) . . . . 1839 

Songs and Choral Works 

(OD. ~ 8 i  . . . . . .  
"~kisatzar," ballad (Heine) (op. 57) . . 
Song, "Tragodie" (Heine) from op. 64 . . 

J 
1841 

Ballad, "Der Handschuh" (Schiller) prbbably 1851 
Songs from Wilhelm Meister and Requiem for Mignon for - - 

chorus (op. 98) . . . . . . ' . . . 1849 

Spanische Liebeslieder (op. 138) . 1849 
CIzoval and Drantaiic Works:-"Paradise and the Peri," for 

solos, chorus and orchestra (op. 50) . 1843 
Faust music . . . 1844-1853 
"Genoveva," opera . . . . . . 1848 
Manfred music . 1849 
"Der Rose ~ilgerfahrt" i~or ' i t z  Horn), for solos, chorus \ 

and orchestra (op. I I 2) 

"Der Konigssohn" (Uhland), for solos, chorus and orchesl 
tra (op. 103) 

"Des SIngers ~ l u c h "  (Uhland) for solos, chorus and' 
orchestra (op. 139) 

Mass for four part chorus and orchestra (op. 148) 
"Vom Pagen und der Konigstochter," four ballads (Geibel) 

for solos, chorus and orchestra (op. 135) 
"Das Gluck von Edenhall," ballad (Uhland), for solos,i 

chorus and orchestra (op. 143) 
Festival overture on the Rheinz*eeinlied for orchestra and 

chorus (op. 123) . . . . , 

' 

. 1852 

1853 

Chamber Music 
Three quartets for strings in A minor, F and A (op. 41) 
Quintet for pianoforte and strings in E flat (op. 44) 
Quartet for pianoforte and strings in E flat (o . 47) I 1842 
Fantaqipqt~irt~ for pianoforte, violin 2nd vintncelln (np 

88) . . r . .  . . 
Andante and variations for two pianofortes (op. 46) 

J 
1843 

Trio for pianoforte and strings in D minor (op. 63) 
Trio for pianoforte and strings in F (op. 80) . . ) 1847 
Fantasiestucke for clarinet and pianoforte (op. 73) 
Five "Stucke im Volkston" for piano and violoncello (op. ' 

102) . . . . 
Three Romances for oboe anipiano (op. 94) 
"Mrirchenbilder" for pianoforte and viola (op. 113) 
Sonata for pianoforte and violin in A minor (op, 105) 1851 Trio for pianoforte and strings in G minor (op. 110) 

Sonata for pianoforte and violin in D minor (op. 121) 
"Marchenerzahlungen," four pieces for clarinet, viola and 

pianoforte, probably written in . 
r 

. . . 1853 

Orchestral Works 
I3 flat Symphony (op. 38) . . . . 
Fourth Symphony in D minor (op. 120) 
Overture, Scherzo and Finale . } 1841 

Second Symphony in C (op. 61) I 846 
Third or "Rhenish" Symphony in E flat (op. 97) 1850 

Concertos and Concevt-Stucke 
For Pianoforte in A minor (op. 54) . . 1841-1845 
Concert-stuck for four horns (op. 86) 
Introduction and Allegro-appassionato for Pianoforte 1849 

(OP. 92) 
Concerto for ~iolonckl~o (op. 126) 

1 
1852 

B I B L I ~ G R A P H Y . - W ~ S ~ ~ ~ ~ ~ S ~ ~ ,  Robert Schumann (1858; trans., 1878) ; 
A. Reissmann, Robert Schumann, sean Leben und sezne Werke (1865; 
trans, 1886) ; J. A Fuller Maitland, Schumann ("Great Musicians" 
series) ; The Lzfe of Robert Schumann told in his Letters (with a 
preface by J. G. Jansen), translated from the German by May Herbert 
(1902) ; Letters o f  R .  Sch'chzbmann, edited by Karl Storck (Eng, trans. 
by Hannah Bryant, 1907) ; V. Joss, Der Musikpadagoge Friedrzch 
Wzeck zrnd sezne Familie; Litrmann, Clara S c h ~ m a n n  (1902) ; Moser's 
Josepk Joackim (trans., rgor ; new ed., 1908) and the first volume of 
Kalbeck's Brahms (4 vols., 1904-14) contain much that is important 
as to Schumann's later years. See also Grove's Dictionary of Masic 
and Musiczans (1928); A. W .  Patterson, Schumann (1935). 

SCHUMANN-HEINK, ERNESTINE (1861-1 936), con- 
tralto, was born a t  Leiben, near Prague, June 15, 1861. After 
making her dCbut as  Azucena, Oct. 13, 1878, a t  the Court theatre, 
Dresden, she was engaged a t  the Stadt theatre, Hamburg, where 
she remained until she went to the Royal theatre, Berlin. After 
appearing with success a t  Bayreuth, in 1896, she made her Amer- 
ican dCbut in Lohengrin, a t  Chicago in 1898. Her London debut 
was a t  Covent Garden, in Das Rheingold, 1902. 

See Mary Lawton, Schumann-Heznk (1929). 

SCHURMAN, JACOB GOULD (185~-19~2),  American 
educationalist and diplomat, was born at  Freetown, Prince Edward 
island, on May 22, 1854, of Dutch descent, his loyalist ancestors 
having left New York in 1784. He secured his B A. and MA. 
degrees at  the University of London (1877 and 1878) and studied 
for several years in Paris, Edinburgh and Germany, where he met 
Andrew D. White. H e  was professor of English literature, political 



SCHURZ-SCHUYLER 
economy and psychology in Acadia college in 1880--82, of meta- 
physics and English literature a t  Dalhousie college, Halifax (N.S.), 
in 1882-86, and of philosophy a t  Cornell university in 1886-92, 
being dean of the Sage school of philosophy in 1891-92 and presi- 
dent of the university from 1892 until 1920. Like his predecessor, 
Andrew D. White, he united a diplomatic with an educational 
career. H e  was president of the first United States Philippine 
Commission in 1899, minister to Greece and Montenegro in 1912- 
13, minister to China from 1921 until 1925, and ambassador t o  
Germany from 1925 to 1930. In  addition to editing the Phil- 
osophical Review, which he co-founded in 1892, he wrote Kantian 
Ethics and the Ethics of Evoli~tion (1881), The Ethical Import 
of Darwinism (1888), Belief in  God (189o), Agnosticism and 
Religion (r896), The Balkan Wars, 1912-1913 (1914) and W h y  
America I s  i n  the War (191 7). H e  died Aug. 12, 1942. 

SCHURZ, CARL (1829-1go6), German-American statesman 
and reformer, was born in Liblar, near Cologne, on March 2, 1829, 
the son of a school-teacher. H e  studied in the Jesuit gymnasium 
of Cologne in 1840-46, and then entered the University of Bonn, 
where he became a revolutionary and assisted Gottfried Kinkel, 
professor ,of literature and history, in editing the Bonner Zeitr~ng. 
On the outbreak of the revolution of 1848 be took the field, but 
when Rastatt surrendered he escaped to Ziirich. In  1850 he re- 
turned secretly to Germany, rescued Kinkel from prison and 
helped him to escape to Scotland. Schurz went to Paris, but the 
police forced him to leave France on the eve of the coup d'dtat, 
and until Aug. 18j2 he lived in London, making his living by 
teaching German. He married in July 1852 and removed to 
America, living for a time in Philadelphia. 

I n  1856 after a year in Europe he settled in Watertown, Wis- 
consin, and immediately became prominent in the Republican 
Party. In  the Illinois campaign of the next year between Abraham 
Lincoln and Stephen A. Douglas he took part as a speaker; and 
later in 18 58 he began to practise law in Milwaukee. In  the State 
campaign of 18 59 he made a speech attacking the Fugitive Slave 
Law and in the same year he delivered in Faneuil Hall, Boston, an 
oration on "true Americanism." which coming from an alien was 
intended to clear the Republican Party of the charge of "na- 
tivism." I n  the Republican national convention of 1860 Schurz 
was chairman of the delegation from U'isconsin. Lincoln sent him 
in 1861 as minister to Spain. H e  returned to America in Jan. 1862, 
was commissioned brigadier-general of volunteers in April, and in 
June took command of a division under FrCmont, and then in 
Sigel's corps, with which he took part in the second battle of Bull 
Run. H e  was promoted major-general of volunteers on March 14, 
and was a division commander at  Chancellorsville of the XI. 
Corps, under Gen. 0. 0 .  Howard. H e  was at  Gettysburg and at 
Chattanooga and was then put in  command of a corps of instruc- 
tion at  Nashville; he was with Sherman's army in North Carolina 
in the last months of the war and resigned immediately after the 
close of hostilities. I n  1865 President Johnson sent him through 
the South to study conditions; but Schurz's valuable report, sug- 
gesting the readmission of the States with complete rights and 
the investigation of the need of further legislation by a Congres- 
sional committee, was not heeded by the president. In  1866-67 he 
was chief editor of the Detroit Post and then became editor and 
joint proprietor with Emil Praetorius (1827-1905) of the West- 
liche Post of St. Louis. 

I n  1869-75 he was U.S. senator from Missouri, and made a 
great reputation by his speeches on financial subjects. During this 
period he broke with the administration: he started the Liberal 
Republican movement in Missouri in 18 70 and in 1872 he presided 
over the Liberal Republican convention. H e  opposed Grant's 
Santo Domingo policy, his Southern policy, and the Government's 
selling arms and making cartridges for the French army in the 
Franco-Prussian War. But in 1875 he campaigned for Hayes, as 
the representative of "sound money," in the Ohio gubernatorial 
campaign. I n  18 76 he supported Hayes in the contest for the presi- 
dency, and Hayes made him in 1877 his secretary of the interior. 
Upon his retirement in 1881 he removed to New York city, and 
from 1881 to 1883 was editor-in-chief and one of the proprietors 
of the New York Evening Post. I n  1884 he was a leader in the 

Independent (or Mugwump) movement against the nomination 
of James G. Blaine for the presidency and for the election of 
Grover Cleveland. In  1892 he succeeded George William Curtis 
as president of the Kational Civil Service Reform League and held 
this office until 1901. H e  succeeded Curtis as  editorlal write1 
for Harper's Tl'eekly in  1892-98, in  which he did much for civil 
service reform and for Cleveland's nomination and election in 
1892. He opposed ?V. J. Bryan for the presidency in 1896, speak- 
ing for sound money; in 1900 on the anti-imperialism issue he 
supported Bryan. H e  died in New York city on May 14, 1906. 

Schurz published a volume of Speeches (1885); Henry Clay 
(1887) in the "American Statesmen" series; Abraham Lincoln 
(1889) ; and Re?rtiniscences (1907-08). 

SCHUSCHNIGG, KURT VON (1897- ), Austrian 
statesman. Born Dec. 14, 1897, son of an Austrian officer, he 
was educated in a Jesuit school in Feldkirch. H e  joined the 
Austrian army as a volunteer in July 1915, fought on the Italian 
front and became a prisoner of war in 1917. After the war he 
took his degree in law a t  the University of Innsbruck and joined 
the Catholic party under the leadership of the Catholic prelate, 
Dr. Ignaz Seipel (1876-1932). When Dr.  Engelbert Dollfuss be- 
came chancellor in 1932, Schuschnigg, as minister of justice, sup- 
ported him in his struggle against socialism and against the demo- 
cratic Austrian constitution. When Dollfuss was assassinated dur- 
ing a national socialist uprising in July 1934, Schuschnigg became 
his successor. His efforts to  keep Austria independent were not 
successful. With the German occupation of the country in March 
1938, Schuschnigg was taken a prisoner and lived in imprison- 
ment under reportedly very cruel conditions. In  1937 he wrote 
an autobiography, Dreimal ~sterreiclz, which was published in 
English under the title, M y  Austria (1938). (H.  KO.) 

SCHUSTER, SIR ARTHUR (18 51-1934), British physi- 
cist, was born in Frankfurt-on-Main on Sept. 12, 1851. He 
was chief of the "Eclipse" expedition to  Siam in 1875, and from 
1888 to 1907 was professor of physics in Manchester university, 
his main work being connected with advanced research in spectro- 
scopy. He was one of the secretaries of the Royal Society from 
1912 to 1920, foreign secretary from 1920 to 1924, and president 
of the British Association in 1915. During World War I he 
did invaluable work as a scientific adviser for the organization 
of research in various departments. H e  was knighted in 1920. 
He died Oct. 14, 1934. 

SCHUSTER, SIR FELIX, BART. (1854-1 936), British 
financier, was born on April 21, 1854. H e  was the third son of 
F. J. Schuster, and brother of Sir Arthur Schuster (q.v.). From 
1895 he was identified, as governor, with the Union Bank of 
London, afterwards the Union of London and Smiths Bank, and 
in 1918 amalgamated with the National Provincial Bank as the 
National Provincial and Union Bank of England. H e  was a mem- 
ber of the Council of India, 1906-16, and became chairman of 
the Central Association of Bankers, and of the committee of 
London clearing banks. H e  was created a baronet in 1906. 

SCHUYLER, PHILIP JOHN (1733-1804), American sol- 
dier, was born at  Albany, N.Y., on Nov. 11, 1733. The Schuyler 
family was established in the New ?Vorld by Philip Pieterse 
Schuyler (d. 1683), who migrated from Amsterdam in 1650, and 
whose son, Peter (1657-1724), was the first mayor of Albany. 
The family was one of the wealthiest and most influential in the 
colony and was closely related by marriage t o  the Van Rensselaers, 
Van Cortlandts and other representatives of the old Dutch aris- 
tocracy. Philip Schuyler served in the Provincial army during the 
Seven Years' War, first as captain and later as major, taking 
part in the battles of Lake George (1755), Oswego River (1756)~ 
Ticonderoga ( I  7 58) and Fort Frontenac ( I  7 58). From I 768 to 
1775 he represented Albany in the New York assembly, and he 
was closely associated with the Livingston family in the leader- 
ship of the Presbyterian or Whig Party. H e  was a delegate to  the 
second Continental Congress in May, 1775, and on June 19, was 
chosen one of the four major generals in the Continental service. 
Placed in command of the northern department of New York, he 
made preparations for an invasion of Canada. Soon after the ex- 
pedition started he was prostrated by  rheumatic gout, and the 



actual command devolved upon Gen. Richard Montgomery. On 
the death of Montgomery and the failure to take Quebec the army 
retreated to Crown Point, and its commander, Gen. John Sullivan, 
was superseded by Gen. Horatio Gates. Gates claimed prece- 
dence over Schuyler and, 011 failing to secure recognition, in- 
trigued to bring about Schuyler's dismissal. The necessary with- 
drawal of the army from Crown Point in 1776 and the evacuation 
of Ticonderoga in I 7'77 were magnified by Schuyler's enemies into 
a retrograde movement, and, on Aug. 19, 1777, he was superseded. 
A court martial appointed in 1778 acquitted him on every charge. 
H e  resigned from the army in April, I 779. I n  I 788 he joined his 
son-in-law Alexander Hamilton, John Jay and others in leading 
the movement for the ratification by New York of the Federal 
constitution. H e  served in the United States Senate as a Feder- 
alist in 1790-91 and was again elected in 1797. H e  was also 
active for  many years as Indian commissioner and surveyor- 
general and helped to settle the New York boundary disputes with 
Massachusetts and Pennsylvania. In  I 792-96 he carried to a suc- 
cessful conclusion a project for connecting the Hudson with Lake 
Ontario by way of the Mohawk, Oneida lake and the Onondaga 
river. H e  died on Nov. 18. 1804. 

See Bayard Tuckerman, Life of General Philip Schuyler (1903). 
SCHWAB, CHARLES MICHAEL (1862-1939), American 

steel manufacturer and financier, was born at  Williamsburg, Pa., 
on Feb. 18, 1862. H e  was educated in the public schools and a t  
St. Francis college, Loretto, Pennsylvania. From 1878 to 1880 he 
was a clerk in a store at  Braddock, Pa., and then became a stake- 
driver in the engineering corps of the Edgar Thomson Steel 
Works of Carnegie Brothers and Company. His ability brought 
him rapid promotion and in 1881 he was made chief engineer and 
assistant manager, and in 1889 general superintendent. I n  1892, 
after the formation of the Carnegie Steel Company, he became 
general superintendent of the Homestead works. In  1897 he was 
elected president of the Carnegie Steel Company, and when this 
was merged in 1901 in the United States Steel Corporation he was 
its president. I n  1903 he resigned from the United States Steel 
Corporation and soon after obtained control of the Bethlehem 
Steel Corporation. 

After the outbreak of the World War in 1914, and before the 
United States entered it, these companies filled orders for the 
Allies aggregating between $~oo,ooo,ooo and $~oo,ooo,ooo. After 
America's entrance into the war, Schwab became, in April 1918, 
director-general of the Emergency Fleet Corporation. After the 
signing of the Armistice in  Nov. 1918, he resigned and returned 
to his position as chairman of the board of directors of the Bethle- 
hem Steel Corporation. H e  was president of the American Society 
of hlechanical Engineers and also of the American Iron and Steel 
Institute. H e  died in New York City on Sept. 18, 1939. 

SCHWABE, RANDOLPH (1885- ), distinguished Eng- 
lish draughtsman, was born in Manchester on May 19, 188j. He 
studied a t  the Slade school and under J. T .  Laurens in Paris. Dur- 
ing the World War he was official artist to the Ministry of Infor- 
mation. H e  is a member of the New English Art club and of the 
London group, and in 1930 was appointed Slade professor of fine 
arts a t  University College, London. Though essentially modern 
in spirit, his ar t  adheres to the sound and constructive tradi- 
tions of the 15th century Renaissance. His illustrations for 
books are distinguished for clearness of form and delicacy 
and directness of line. (See his designs for the works of Edmund 
Blunden, Walter de la Mare, Arthur Symons, Elroy Fletcher and 
John Clare.) Schwabe is also a well known theatrical designer, 
and has published a valuable book on Historic Costz~me in cpl- 
laboration with F.  M. Kelly (1928). The Imperial War museum 
has some of his paintings and drawings, the British museum has 
his prints, etchings and lithographs; the Victoria and Albert 
museum his designs. He is also represented in the permanent col- 
lections a t  Bradford, Manchester and Oldham. A selection of his 
drawings appeared in Contemporary Draz~ghtsmen (Benn, 1928). 

SCHWANN, THEODOR (1810-1882), German physiol- 
ogist, was born a t  Neuss in Rhenish Prussia on Dec. 7. 1810. 
After studying a t  Cologne, Bonn and Wiirzburg, he graduated in 
medicine at Berlin in 1834. There he assisted James Miiller in his 

experimental work on physiology. Schwann in 1838 was called to  
the chair of anatomy a t  the Roman Catholic university of Lou- 
vain, and in 1847 went as professor t o  Ligge, where he remained 
till his death on Jan. 11, 1882. While working with R/iiiIler, 
Schwann's attention was directed to the physico-chemical basis 
of life. I n  1836 he demonstrated the influence of organisms and 
lower fungi in the production of fermentation and putrefaction, 
and thereby disproved spontaneous generation. I n  fact the whole 
germ theory of Pasteur, as well as its antiseptic applications by 
Lister, is traceable to  his influence. About the same time he 
demonstrated the organic nature of yeast, and the necessity to 
digestion of the presence of a ferment called by him pepsin. 

In 1837 he began to investigate the laws of muscular contrac- 
tion, discovering the striped muscle in  the upper part of the 
oesophagus, and, later, the envelope of the nerve-fibres which now 
bears his name. The publication of his famous Microscopic 
Investigations on the Accordance in the Structure and Growth of 
Plants and Animals in 1839 (trans. Sydenham Society, 1847) set 
forth his important discovery that both animal and vegetable 
tissues are to be traced back to cells and that the cells of each are 
identical in character. His cell theory was taken up  by Virchow, 
who disproved his hypothesis of the disconrinuiry of ~ e i i  forrilatioii. 

SCHWANTHALER, LUDWIG MICHAEL (1802- 
1848), German sculptor, was born in Munich on Aug. 26, 1802. 
He studied in Munich and in Italy. After 1832 he found abun- 
dant work in Munich, among the new palaces, and museums 
built by Ludwig I. The palace at  Munich is peopled with Schwan- 
thaIer's statues, among which are twelve imposing gilt bronze 
figures, 10 ft. high in the throne-room. H e  also furnished the 
old Pinakothek with 25 marbles, commemorative of painters. 
and supplied a composition for the pediment of the exhibition 
building facing the Glyptothek. His work in the Ruhmeshalle 
included ninety-two metopes, and the colossal but feeble figure 
of Bavaria, 60 f t .  high. Outside Munich he executed groups within 
the north pediment of the Walhalla, Ratisbon, and also numerous 
portrait statues, including those of Mozart, Jean Paul Richter, 
Goethe and Shakespeare. Schwanthaler died a t  Munich in 1848, 
and left by will t o  the Munich academy all his models and studies, 
which now form the Schwanthaler Museum. 

SCHWARTZE, TERESA (1852-1918), Dutch portrait 
painter, was born at  Amsterdam, the daughter of Johan Georg 
Schwartze (1814-1874). Her portraits are remarkable for excel- 
lent character drawing, breadth and vigour of handling and rich 
quality of pigment. Some of her best pictures, notably a portrait 
of Piet J. Joubert, and "Three Inmates of the Orphanage a t  
Amsterdam," are a t  the Ryks Museum, and one entitled "The 
Orphan" a t  the Boyman Museum in Rotterdam. 

SCHWARZ, KARL (1812-1885), German Protestant theo- 
logian, was born at  Wiek on the Isle of Riigen on Nov. 19, 1812. 
Karl Schwarz pursued the study of theology and philosophy a t  
Halle, and afterwards a t  Bonn (1831) and Berlin (1832-1834). 
At Berlin he came under the influence of Schleiermacher and 
Hegel, whose influences ar? seen in his work Das Weselz der Re- 
ligion (1847). I n  1837 he was imprisoned for six months on ac- 
count of his advanced political opinions. After his release he 
helped (from 1838) with the Hallische Ialtrbiicher. From 1843- 
1845 he lectured a t  Halle, and was then suspended by the govern- 
ment. I n  1849, however, he was appointed professor extraordin- 
arius, and later received a number of distinctions (in 1858 chief 
court preacher, etc.). Schwarz took an important part in the 
founding and directing of the German Protestantenverein, and 
became an eminent exponent of liberal theology. His work Zur 
Gesclzichte der tzeuesten Tlzeologie (1856, 4th ed. 1869) is a valu- 
able source for the history of theology in Germany. His other 
works include Lessing als Theologe (1854) and Grundriss der 
christl. Lehre (1873, 5th ed. 1876). H e  died on March 25, 1885. 

See G .  Rudloff, Karl Sch-aarz (1887) ; F.  Hummel, Die Bedeutung 
der Schrift von Karl Schwarz: Dber das Wesen der Religion (1890). 

SCHWARZENBERG, FELIX, PRINCE zu (1800-185 2), 
Austrian statesman, was born on Oct. 2, 1800. 

After six years' service in the Austrian army, Felix espoused a 
diplomatic career at the instance of Metternich, and underwent 



a period of probation (1824-1848) at  various European courts, 
which confirmed his aristocratic aversion to popular government. 
I n  1848 he took an active part in the war against Piedmont and 
the insurgents in Vienna. On Nov. 21 of the same year he was 
appointed head of a reactionary ministry, a t  the instance of his 
brother-in-law, Prince Windischgratz. Himself a soldier, he 
aimed a t  the ultimate restoration of the absolute monarchy by 
means of the army. H e  supervised the abdication of Ferdinand 
and proclamation of Francis Joseph as Emperor, and although at  
first he held out prospects of constitutional government, he dis- 
solved the Kremsier Reichstag at  the earliest opportunity (March 
7, 1849) and late in November called in the Russians to  end the 
war in Hungary. H e  then turned his attention to Germany. His 
refusal to incorporate only the German provinces of the moilarchy 
in the proposed new German Empire had thrown the German 
parliament into the arms of Prussia. His object now was to 
restore the status qzco ante of the Confederation, with the old 
predominance of Austria. His success in  this respect was partly 
due to exterior circumstances, notably the mistimed exaggera- 
tions of the German revolutionists, but largely to his diplomatic 
skill, unscrupulousness and iron tenacity of purpose with which 
the weakness of Frederick William IV. and his ministers was 
unable to cope. His triumph came with the restoration of the 
old federal diet in  May 1850 and the signature of the convention 
of Olmutz on Nov. 29 of the same year. (See GERMANY: History.) 
Schwarzenberg was also mainly responsible for Francis Joseph's 
suspension of the last remnants of the Constitution on Dec. 31, 
1851. H e  died on April 5, 1852. 

See Berger, Felix, Fdrst zu Schwarzenberg (Leipzig, 1853) ; A. Beer, 
Fzirst Schwarzenberg's Deutsche Politzk bzs i ; z ~  den Dresdener Konfer- 
eneen (Historisches Taschenbuch, Leipzig, 1891). 

SCHWARZENBERG, KARL PHILIPP, PRINCE zu 
(1771-182~), Austrian field marshal, was born on April I j, 1771, 
a t  Vienna. He entered the imperial cavalry in 1788, fought in 
1789 under Lacy and Loudon against the Turks, distinguished 
himself by his bravery, and became major in  1792. At Cateau 
Cambresis in 1794 his brilliant charge a t  the head of his regiment, 
vigorously supported by 12 British squadrons, earned him the 
cross of the Maria Theresa order. After taking part in  the battles 
of Amberg and IVurzburg in 1796 he was promoted major-gen- 
eral, and in 1799 lieutenant field marshal. At Hohenlinden in 
1800 his promptitude and courage saved the right wing of the 
Austrian army from destruction, and he afterwards commanded 
the rearguard. I n  1805 he commanded a division under Mack. 
and when Ulm was surrounded by Napoleon in October he was 
one of the brave band of cavalry, under the archduke Ferdinand, 
which cut its way through the hostile lines. In  the same year he 
was made a commander of the order of Maria Theresa and in 
1809 he received the Golden Fleece. 

I n  1808 he was sent on a mission to St. Petersburg (Leningrad) 
but returned in time to take part in the battle of Wagram, and 
was soon afterwards promoted general of cavalry. After the 
Peace of Vienna he was sent to Paris to negotiate the marriage 
between Napoleon and the archduchess Maria Louisa. The prince 
gave a ball in honour of the bride on July I ,  1810, which ended 
in the tragic death of many of the guests, including his own sister- 
in-law, in a fire. Napoleon held Schwarzenberg in great esteem, 
and it  was a t  his request that the prince took command of the 
Austrian auxiliary corps in the Russian campaign of 1812. 
I n  1813 Schwarzenberg, recently promoted field marshal, was 
appointed commander-in-chief of the allied Grand Army of Bo- 
hemia against France. As such he was the senior of the allied 
generals who conducted the campaign of 1813-14 to the final 
victory before Paris and the overthrow of Napoleon. H e  has been 
accused of timidity and over-caution but he was always hampered 
by political considerations: his victory, however achieved, was as 
complete as Austria desired. His many rewards included the posi- 
tion of president of the Hofkriegsrath, and, as  a specially re- 
markable honour, the right to bear the arms of Austria as an 
escutcheon of pretence. I n  1820, when revisiting the battle-field 
of Leipzig, he was altacked by a stroke, and died there on Oct. 15. 

See Prokesch-Osten, Drnkwiirdigkeiten aus dem Leben des Feld- 

marschall's Fursten Schzcurzenberg (Vienna, 1823) ; Berger, DRS 
Fzir~tenhnus Schwarzenberg (Vienna, 1866) .  

SCHWARZENBERG, z town of Germany, in the Land 
of Saxony, situated on the Schwarzwasser, 16 m. W. from Anna- 
berg by rail. Pop. (1939), 12,388. I t  has an old palace. I t  manu- 
factures paper, tin wares, machinery, worsted, and porcelain, and 
there are large iron-works in the vicinity. 

SCHWECHAT, a small market town in Lower Austria, near 
the confluence of the River Schwechat with the Danube. Situated 
in a fertile loess land and only j mi. from Vienna it  participates 
in the industrial life of the capital through its huge Dreher brew. 
ery, smelting and iron works, cotton-spinning and factories of 
electrical plant. I t  was annexed to Germany in 1938. 

SCHWEIDNITZ, a town in the Prussian province of Silesia, 
Germany, on the left bank of the Weistritz, 28 mi. S.W. of Bres. 
lau by rail. Pop. (1939) 37,814. Schweidnitz, dating from about 
the I ~ t h  century, received civic rights in I 250. About I 278 it  be- 
came the capital of a principality, with an area of about 1,000 
sq.mi., which belonged to Bohemia from 1353 till 1741, when it 
passed into the possession of Prussia. The "Polerei of Schweidnitz" 
is the name given to the riotous revolt of the town, in I 520-1522, 
against a royal edict depriving it  of the right of coining its own 
money. The town contains several old churches, one of which 
was built in the 14th century, and an old town hall. The sur- 
rounding country is fertile and highly cultivated, and the large 
quantities of flax and hemp there raised encourage an active 
weaving industry in the town. Beetroot for sugar, grain and fruit 
are also grown. The manufacture of linens, hosiery, furniture, 
gloves, machinery, margarine, organs, carriages and other hard- 
ware goods is carried on. The beer of Schweidnitz has long been 
famous. Schweidnitz is the chief grain market of the district. 

SCHWEINFURT, a German town in Lower Franconia, on 
the Main, 27 m. N.E. of Wiirzburg by rail, and at  the junction 
of lines to Kissingen, Bamberg and Gemiinden. Pop. (1939) 
49,560. Schweinfurt is mentioned in 790, and in the 10th cen- 
tury was the seat of a margrave. Keceiving civic rights in the 
13th century, it  maintained its independence as a free imperial 
city with few interruptions until 1803, when it passed to Bavaria. 
In the Thirty Years' War it  was occupied by Gustavus Adolphus, 
who erected fortifications, remains of which are extant. The 
Renaissance town hall dates from 1570 St. John's church is 
Gothic with a tower; St. Salvator's was built about 1720. The 
chief manufacture is paint, introduced in 1809; but beer, sugar, 
machinery, ball bearings, bicycles, brushes, soap and other dry- 
salteries, basket work and vinegar are also produced. Schweinfurt 
is the seat of an important sheep and cattle market. 

SCHWEINFURTH, GEORG AUGUST (1836-192j), 
German traveller in East Central Africa and ethnologist, was 
born at  Riga on Dec. 29, 1836. H e  was educated a t  the univer- 
sities of Heidelberg, Munich and Berlin (18j6-62), where he 
particularly devoted himself to  botany and palaeontology. Com- 
missioned to arrange the collections brought from the Sudan by 
Freiherr von Barnin1 and Dr. Hartmann, his attention was directed 
to that region; and in 1863 he travelled round the shores of the 
Red Sea, repeatedly traversed the district between that sea and 
the Nile, passed on to Khartoum, and returned to Europe i n  1866. 
In  1868 the Humboldt-Stiftung of Berlin sent him on a scientific 
mission to the interior of East Africa. Starting from Khartoum 
in Jan. 1869, he went up the White Nile to Bahr-el-Ghazal, and 
then, with a party of ivory dealers, through the regions inhabited 
by the Diur (Dyoor), Dinka, Bongo and Niam-Niam; crossing the 
Nile watershed he entered the country of the Mangbettu (Mon- 
b6ttu) and discovered the river Welle (March 19, 1870) which 
by its westward flow he knew was independent of the Nile. 
Schweinfurth formed the conclusion that it belonged t o  the 
Chad system, and it  was several years before its connection with 
the Congo was demonstrated. 

The discovery of the Welle was Schweinfurth's greatest geo- 
graphical achievement; he also elucidated the hydrography of the 
Bahr-el-Ghazal system. H e  described in detail the cannibalistic 
practices of the Mangbettu, and his discovery of the pygmy Akka 
settled conclusively the question as to the existence of dwarf 



races in tropical Africa. Unfortunately nearly all his collections 
made up to that date were destroyed by a fire in his camp in 
Dec. 1870. H e  returned t o  Khartoum in July 1871 and published 
an account of the expedition, under the title of Im Herzen v o n  
Afm'ka (Leipzig, 1874, rev. ed. 1918; Eng. ed., T h e  Heart of 
Africa, 1873, new ed. 1878). I n  1873-74 he accompanied Gerhard 
Rohlfs in his expedition into the Libyan desert. Settling at  Cairo 
in  1875. he devoted himself to  African studies. historical and 
ethnographical. In  1876 he penetrated into the Arabian desert 
with Paul Giissfeldt, and continued his explorations therein a t  

kindred views. H e  died a t  Ulm, on Dec. ro, 1561. 
Schwenkfeld left behind him a sect (who were called subse- 

quently by others Schwenkfeldians, but who called themselves 
"Confessors of the Glory of Christ") and numerous writings to 
perpetuate his ideas. His writings were partially collected in four 
folio volumes, the first of which was published in the year 1564, 
containing his principal theological works. His adherents were t o  
be found a t  his death scattered throughout Germany. I n  Silesia 
they formed a distinct sect, which persisted. I n  the 17th century 
they were associated with the followers of Jacob Bohme, and 

intervals until 1888, and during the same period made geological : were undisturbed until 1708, when an inquiry was made as to  
and botanical investigations in the Fayum, in the valley of the their doctrines. In  1720 a commission of Jesuits was despatched 
Nile, etc. I n  1889 he removed to Berlin; but he visited the Italian to  Silesia to convert them by force. Most of them fled from Silesia 
colony of Eritrea in 1891, 1892 and 1894. Schweinfurth died in into Saxony, and thence to Holland, England and North America. 
Berlin on Sept. 20, 11325. His botanical and geological collections ' Frederick the Great of Prussia, when he seized Silesia, extended 
were given to the Prussian State. / his protection to those who remained in that province. Those who 

The accounts of all his travels and researches have appeared either had fled to Philadelphia in Pennsylvania (1734) formed a small 
in book or pamphlet form or in period~cals, such as Petermanns Mit- community under the name of schwenkfelders; and zinzendorf 
teilungen, the Zeitschrift fiir E r d k u n d ~ ,  etc. Among his works may be 

Artes Afiicanae; I~ lxs~la t ions  and Derc-jptions o f  produc- and Spangenberg, 'When they visited the United en- 
tions of the Industrial Arts of Central African Tribes (1875). deavoured, but with little success, to convert them t o  their views. 

1 SCHWEITZER, JEAN BAPTISTA VOfu' (1833-18751, , 
German politician and dramatic poet, was born at  Frankfort-on- 
the-Main on July 12, 1833, of an old aristocratic Catholic family. 
He was attracted the Democratic labour 
and after the death of Ferdinand Lassalle in 1864, he became 
president of the  "General Working-men's Union of Germany," 
and in this capacity edited the Sozialdemokrat, which brought him 
into frequent trouble with the Prussian Government. In 1867 
he was elected to  the parliament of the North German Federation, 
and on his failure to  secure election to the German Reichstag 
in 18711 he resigned the presidency of the labour union, and 
retired from political life. Schweitzer composed a number of 
dramas and comedies; also a political novel, Lucinde oder Kapital 
u?zd Arbeit (Frankfort, 1864). 

SCMWENKFELD, KASPAR (1490-15~'), Ossing, Ger- 
man theologian, entered the service of the duke of Liegnitz, over 
whom he had great influence. I n  I 522 he visited Wittenberg, 
where he made the acquaintance of Andreas Carlstadt and Thomas 
Munzer. On his return to Liegnitz he helped to spread the prin- 
ciples of the Reformation in the principality and in Silesia, while 
warning his colleagues against the abuse of the doctrine of justifi- 
cation by faith. The controversy on the Eucharist (1524) re- 
vealed his disagreement with Luther on,that critical point. H e  
sought to establish a via media  between the doctrines of Luther 
and Zwingli, and vainly hoped to obtain for it Luther's acceptance. 
H e  as vainly sought to  secure Luther's adoption of a strict rule 
of church discipline, after the manner of the Moraviail Brethren. 
Meanwhile the Anabaptists obtained a footing in Silesia, and 
suspicions of Schwenkfeld's sympathy with them were aroused. 
Letters and writings of his own (1527-1528) proved him to hold 
strongly anti-Lutheran views, and both Catholics and Lutherans 
urged the duke of Liegnitz to dismiss him. He voluntarily left 
Liegnitz in 1529, and lived a t  Strasbourg for five years amongst 
the Reformed clergy there. I n  1533, in an important synod, he 
defended against Martin Bucer the principles of religious free- 
dom as well as his own doctrine and life. But the heads of the 
church carried the day, and Schwenkfeld left Strasbourg for a 
time. The publication (1539) of a book in proof of his most 
characteristic doctrine-the deification of the humanity of Christ 
-led t o  active persecution by the Lutherans and his expulsion 
from the city of Ulm. The  next year (1540) he published a 
refutation of the attacks upon his doctrine with a more elaborate 
exposition of i t ,  under the title Grosse Confession. The book 
emphasized the differences between the Lutherans and Zwinglians 
on the doctrine of the Eucharist a t  a moment when efforts were 
being made t o  reconcile them. An andthema was accordingly 
issued from Schmalkald against Schwenkfeld (together with Sebas- 
tian Franck) ; his books were placed on the Protestant "index"; 
and he himself was made a religious outlaw Schwenkfeld went 

This community still exists in Pennsylvania and their views 
appear to be those of the Quakers. 

Schwenkfeld distinguished between an word of God 
and an inward, the former being the scriptures and perishable, 
the latter the divine spirit and eternal. In his Christology he de- 

parted from the Luthefan and Zwinglian doctrine of the two 
natures by insisting on what he called the verg6tterung des 
F2eisches Christi, the deification or the glorification of the flesh 
of Christ. His peculiar Christology was based upon profound 
theological and anthropologica~ ideas, which contain the germs of 

recent theological and Christological speculations. 
see Arnoldt, I$che%- und detrrPHistorie (Prankfort, pd. 1 7 ~ 0 )  ; 

Salig, Historie der Augsburg. Confession; W. H. Erbkam, Gesch. der 
prot. Sekteh (1848) ; Dorner, Gesck. d. $rot. Theol. (1867) ; also R. H. 
Griitzmacher's article in Hauck-Herzog's ReaEencykdopadie; Robert 
Barclay's Inner Life o f  the Religious Societies of the Commonwealth 
(1876) . C. Beard's Hibbert Lectures (1883) ; H. W. Kriebel, "The 
~chweikfelders in Pennsylvania," Pa.-German Soc. and Addresses, vol. 
xiii. (1904) ; 2nd S. K. Brecht, The Genealogical Record of the 
Schwenkfelder Families (1923). 

SCHWERIN, KURT CHmSTOpH, v o ~  ('6g4- 
1757), Prussian general field marshal, was born a t  Lowitz, Porn- 
crania. H e  served in the Dutch army and then in the Mecklenburg- 
Schwerin armies during the War of the Spanish Succession. 
In  1713 he was with Charles XII .  of Sweden in his captivity a t  
Bender, and in 1718 was made major-general. I n  1719 he opposed 
the Hanoverian army which invaded Mecklenburg (in the course 
of which he fought a brilliant action at  WaIsmiihlen on March 
6, 1719), and in 1720 entered the Prussian service. I n  1730, as 
a major-general, he was a member of the court-martial which 
tried the crown prince of Prussia (afterwards Frederick the 
Great) for desertion, and in 1733, a t  the head of a Prussian army, 
conducted with great skill the delicate and difficult task of settling 
the Mecklenburg question. Frederick promoted Schwerin to 
the rank of general field marshal and made him a count. At 
the battle of Mollwitz (April 10, 1741) his brilliant leading con- 
verted a doubtful battle into a victory. I n  the Second Silesian 
War (1744-1745) Schwerin commanded the army which, march- 
ing from Clatz, met the king's army under the walls of Prague 
and contributed to the capture of that place. I n  the first cam- 
paign of the Seven Years' War (1756) he conducted the war on 
the Silesian side of Bohemia; and in 1757, following the same 
route as in 1744, again joined Frederick at  Prague. On May 6, 
leading on a regiment of the left wing to the attack with its colour 
in his hand, the old field marshal was shot dead. 

See Varnhagen von Ense, Biograpkische Denkmale, vol. vi. ( ~ r d  ed., 
Leipzig, 1 ~ 7 3 ) ~  and Leben Schwerins 1~4').  

SCHWERIN, a German town, capital of the former republic 
of Mecklenburg-Schwerin, situated at  the south-west corner of 
the lake of Schwerin 129 m. by rail N IV. of Berlin, and 2 0  m. S. 
of the Baltic. Pop. (1939) 64.634. Schwerin is mentioned as a 

into hiding. H e  and his followers withdrew from the Lutheran I Wendish stronghold in 1018, its name (Zwarirz or Swarin) being 
Church, declined its sacraments, and formed small societies of a Slavonic word signifying "gan~e-preserve." The town, founded 



SCHWERTE-SCHWYZ 
in 1161 by Henry the Lion in opposition to this pagan fortress, 
received civic rights in  1166. From 1170 to 1624 it  gave name 
to a bishopric; and it  was also the capital of the duchy of Schwe- 
rin, which formed the western part of the grand-duchy of Meck- 
lenburg-Schwerin. Destructive fires, the hardships of the Thirty 
Years' War, and the removal of the court to  Ludwigslust in 1756 
seriously depressed the town. 

The town is closely surrounded and hemmed in by a number 
of lakelets. Though Schwerin is the oldest town in Mecklen- 
burg, its aspect is comparatively modern, a fact due to destructive 
fires, which have swept away most of the ancient houses. The 
most conspicuous of the many fine buildings is the former ducal 
palace built in 1844-57 in the French Renaissance style. I t  stands 
on a small round island between Castle lake and the lake of 
Schwerin, formerly the site of a Wendish fortress and of a later 
mediaeval castle. The older palace, the government buildings 
and the museum all stand in the "old garden," an open space a t  
the end of the bridge leading to the new palace. Among the other 
secular buildings are the former palace of the heir-apparent, and 
the library. The cathedral was originally consecrated in 1248, 
though the present building-a brick structure in the Baltic 
Gothic style, with an unfinished tower-dates for the most part 
from the 15th century. The chief industry is the making of 
furniture, and there are also some manufactures of dyes, pianos, 
wool yarn, sugar, cement and soap. 

SCHWERTE, a town in the Prussian province of Westphalia, 
Germany, 9 mi. N.E. of Hagen, a t  the junction of the lines 
Aachen-Holzminden and Schwerte-Miinster. Pop. ( I  939) I 8.63 7. 
Schwerte received civic rights in the 12th century. I t  has a 
Romanesque church, with a carved altar of 1523, and stained 
glass of the 14th and 15th centuries; and there is a 16th century 
town hall. The industries are practically confined to the manu- 
facture of iron and steel goods. 

SCHWIEBUS, a town in the Prussian province of Branden- 
burg, Germany, 47 mi. E. of Frankfort-on-Oder by the railway to 
Posen. Pop. (1939) 10,846. The territory originally be- 
longed to the principality of Glogau, and in the 16th and 17th 
centuries was a bone of contention between the electors of Brand- 
enburg and the emperors. I n  1686 the elector received the lord- 
ship of Schwiebus on renouncing his claims to certain other princi- 
palities. Frederick III . ,  however, restored Schwiebus to the em- 
peror Leopold I .  in 1695, receiving £40,000 in exchange. By the 
peace of 1742, Frederick the Great regained Schwiebus with the 
rest of Silesia. The town is still in part surrounded by its me- 
diaeval wall, and has an old market-place, a castle and many old 
houses. Cloth, machinery, and bricks are manufactured, and there 
are flour-mills, breweries, and lignite mines. 

SCHWIND, MORITZ VON (1804-1871), German painter, 
was born in Vienna in 1804. His early ar t  training was rudimen. 
tary and a t  17 he entered the circle of artists who gathered around 
Schubert in the capital and became a devoted friend and admirer 
of the composer, dividing his enthusiasm between music, poetry 
and painting. I n  after life he frequently introduced Schubert7s 
portrait or the subjects of his songs into his paintings and illus- 
trations. I n  1827 Schwind went to  Munich, where he came 
under the influence of Schnorr and Cornelius, and in 1834 was 
commissioned to decorate Ludwig 11 . '~  new palace with wall- 
paintings after Tieck. The revival of art in Germany was favour. 
able to  the development of his fanciful genius and he soon became 
popular through his illustrations of Goethe and other poets. From 
1844 he lived in Frankfort, where he painted the "Singers' Con- 
test in  the Wartburg" (1846), made the designs for the Goethe 
celebrations and did numerous book illustrations. I n  1847 he 
became professor a t  the Munich academy. H e  died a t  Munich 
in 1871. 

Schwind also designed the wall-paintings for the castle of 
Hohen-Schwangau in the Bavarian Tirol and for the Wartburg. 
I n  1857 he published a cycle of the Seven Ravens  from Grimm. 
Many of his watercolours etc. of the early Vienna days are pre- 
served in the City Museum, and the Schubert sketches, including 
the large portrait group, "Schubert-Abend bei Josef R. von 
Spaun," a sepia drawing completed about 1868, are in the Schu. 

bert Museum, Vienna. His "Symphony" (Neue Pinakotek, 
Munich) also contains portraits of Schubert and others of the 
circle. 

See Karl Kobald, Schubert und Schwind (1928). 

SCHWOB, MARCEL (1867-~goj),  French author. Many 
of his novels have an historical setting, but his ar t  is extra- 
ordinarily versatile, and includes tales of imagination, of the 
future, legends, psychological essays, and many short stories. 
In  the prefaces to Coeltr double, Roi azi masque d'or (1893) 
Schwob makes an attempt to analyse his art. I n  spite of his 
unusual historical, linguistic and scientific knowledge, and his 
crowded canvas, his style is simple and straightforward. His 
work includes translations of Shakespeare and Defoe. H e  had 
a wide and close knowledge of English literature. H e  was a friend 
of Oscar Wilde, who dedicated Salome to  him. The  Vies  Im- 
aginajres (1896, reprint 1922) is a series of sketches in which 
the le'gelzdes of various famous people are the basis, rather than 
their actual lives. 

His works include Spicilbge (1896) ; La Croisade des Enfants (1896) ; 
La Lampe de Psychd (1903) ; La Guerre Commerciale ( z  vols. 1896 
and 1904). 

SCHWYZ, one of the ancient forest cantons of central 
Switzerland. I ts  total area is 350.5 sq.mi. of which roughly 
three-quarters is reckoned as "productive" (forests cover- 
ing about 75 sq.mi. and vineyards about 30 ac.) while of the 
rest 18.1 sq.m. are occupied by the larger lakes (chiefly several 
square miles of Zurich and of Lucerne, together with a small 
area of Zug and the whole of Lowerz-1.2 sqm.  draining into 
Lucerne); about 0.5 sq.m. is covered by glaciers. I t s  loftiest 
point is the Boser Faulen (9,199 ft.) ,  while the two highest sum- 
mits of the Rigi (the Kulm, 5,742 ft., and the Scheidegg, 5,463 ft.) 
are within its borders, but, on the whole, the land is hilly rather 
than mountainous. I t s  title as the "core of Helvetia" is more 
appropriate in respect of its position, for though much below 
average size for a Swiss canton, no less than seven other cantons 
touch its borders. I t  has two main valleys, the Muota receiving 
the waters of Lake Lowerz and draining into Lucerne, and 
the Sihl, which receives the river Alp on which Einsiedeln stands; 
the reinforced stream, though formed near the head of the 
Lake of Ziirich, flows for a long distance roughly parallel to  it 
and enters the river Lirnmat below the lake. The canton has but 
few main line railways, the principal being a portion of the 
main St. Gothard line between Sisikon and Kiissnacht. Arth- 
Goldau (memorable for the great landslide of 1806) is a railway 
junction of some importance, with a line to Zug and another past 
Biberbriicke (junction for Einsiedeln and the water falls) towards 
Wadenswil. A popular mountain-railway also terminates at  
Arth-Goldau for the ascent of the Rigi-Kulm, with a branch to 
Rigi-Scheidegg. Of other mountain lines in the canton the most 
important is the electric cogwheel railway from Brunnen to Axen- 
stein. 

In 1930 tile population was 62,337, of whom 60,571 were Ger- 
man-speaking, 1,261 Italian-speaking and 371 French-speaking, 
showing during the 20th century a substantial increase of the 
German tongue and a reduction in the other elements. There were 
59,793 Catholics, 3,450 Protestants and 11 Jews. Population in 
1941 was 66,695. Schwyz is in the diocese of Choire. Tne larg- 
est town in 1930 was Einsiedeln (pop. 8,094), a great pil- 
grimage centre noted for its black Virgin and its Benedictine 
monastery. Schwyz (pop. 8,256) is the political capital and is 
connected with Brunnen, its port on Lucerne. The canton is 
essentially a pastoral one, its local race of brown cattle being 
much esteemed, particularly in north Italy, but some industrial 
activity (textiles) also takes place necr the Lake of Ziirich and 
the home weaving of silk is still general. The 30 cantonal com- 
munes are grouped into six administrative districts. The  Con- 
stitution, dating mainly from 1876, was revised in 1898. The 
legislature (Kaqztonsrat) is composed of 103 members elected 
in the proportion of one for every 600 residents, and the elections, 
since 1907, take place according to the principles of proportional 
representation. The executive (Regierungsmt)  of seven members 
is elected by a popular vote and, as is the case with the larger 
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body, holds office for four years. The two members of the 1 the neighbouring hamlets of Ibach, Rickenbbach, etc., the parish 
federal Standera t  and the three of the federal Nationalrat are 
also chosen by a popular vote. Since 1876 the "obligatory refer- 
endum" has prevailed in the case of all laws and financial resolu- 
tions approved by the legislature, while 2,000 electors may claim 
a popular vote as to  any remaining decrees or resolutions. Any 
2,000 electors have also the right of "initiative" as to the re- 
vision of the cantonal constitution or as to legislative matters. 

History.-The valley of Schwyz is first mentioned in 972 as 
"Suittes." Later, a community of freemen settled at  the foot 
of the Mythen, subject only to  the count of the Zurichgau, as 
representing the German king. I n  I240 the community obtained 
from the emperor, Frederick II. ,  the privilege of being subject 

had 8,291 inhabitants in 1930, practically all German-speaking 
and Roman Catholics. The town is about 3 m. from Brunnen, its 
port on the lake of Lucerne. 

Besides a stately 18th century parish church and several con- 
vents, i t  contains a 16th century town hall (housing various 
precious mss.), as well as several curious old patrician houses. 

SCIACCA (Arabic, S c i a q q a k ) ,  a town and episcopal see of 
Sicily, Italy, on the south coast, in Girgenti province, 52 mi. N.W. 
of Girgenti by rail, and 30 mi. direct. Pop. (1936) 17,265 (town); 
22,713 (commune). I t  is surrounded by >palls erected about I s j o ,  
and has two ruined castles, belonging to the Luna and Perollo 
families, whose hereditary feuds lasted from 1410 to 1529, some 

immediately to the empire, I t s  territory then included only the 1 fine mediaeval and 18th-century palaces, and several interesting 
district round the village of Schwyz and the valley of the Muota. churches. The convent of Sta. Maria delle Giummare, with its 
But in 1269 it  bought from Count Eberhard, of Habsburg-Laufen- / battlemented walls, occupies the former palace of the Saracen 
burg, Steinen and Rothenthui-m. Schwyz took the lead in making ' governors, and contains a painting of the foundation of the con- 
the famous everlasting league of Aug I, 1291, with the neighbour- vent by Count Roger. The town has only an open roadstead. 
ing districts of Uri and of Unterwalden, its position and political I Three miles E.  of the town is the Monte San Calogero (the 
independence specially fitting it  for  this prominence. An attack by ancient hfons Cronius) with sulphurous and saline springs and 
Schwyz on Einsieciein was the excuse for the Austrian invasion vapoiii baths, knnn in Roman times as Acjiiae Laioiles or Ther- 
that was gloriously beaten back in the battle of &lorgarten (Nov. , 
15, 1315) I n  the history of the league Schwyz was always to 
the front, so that its name in a dialectal form (Schweiz) was 
from the early 14th century onwards applied by foreigners to 
the league a s  a whole, though it  formed part of its formal style 
only from 1803 onwards. After the victory of S e m ~ a c h  (1386) 
schwyz greatly extended its borders. An "alliance" with Ein- 
siedeln in 1397 ended in 1434 with the assumption of the Po- 
sition of "protector" of that great monastery; between 1386 and 
1436 the whole of the ''March" (the region near the upper lake 
of ~ i i r i c h )  was acquired; in I402 Kussnacht was bought, and 
in 1440 the " ~ G f e , "  the parishes of Wollerau, Feusisberg, and 
Freienbach, situated on the main lake of Zurich. All these dis- 
tricts were governed by Schw?.yz as "subject lands," the supreme 
power resting with the Landsgemeifzde (or assembly of all male 
citizens of full age). Schwyz joined the other forest cantons in 
opposing the Reformation, and took part in the battle of K ~ P P ~ I  
(15311, in which Zwingli fell. In I798 Schwyz, including Gersau 
(free from 1390)) formed part of the RC~ublique (or 
Tellgau), set up by the French, which a week later gave way 
the Helvetic republic. I n  1g03 the separate of Schwyz was 
again set up. S c h w ~ z  joined, in  1 8 3 ~ ~  the league of Sarnen, and 
in 1845 the Sonderbund, which was put down by a short war in 
1847 I n  1832 the outer districts (Einsiedeln, the March, 
Kiissnacht, and Pfaffikon) formed themselves into a separate can- 
ton, an act which brought about a federal occupation of the old 
canton in 1833, this ending in the dissolution of the new canton, 
the constituent parts of which were put on an equal political foot- 
ing with the rest. I n  1838 strife broke out in the older portion 
Of the between the richer peasant proprietors (nick- 
named the "Horns," as  they 0wned so many cows) and the Poorer 
men (dubbed the "Hoofs," as they possessed only goats and 
sheep) as to the use of the common pastures, which the d i ~ ~ ~ ~ "  

party far  more than the others' The party 
carried the day a t  the Landsgemeinde held at  Rothenthurm. 
The cantonal constitution of 1848 put an end to the ancient 
Landsgem&&; it  was revised in 1876 (when membership of 
one of the 29 communes became the political qualification), and 
in 1898. 

BIBLIOGRAPHY.-T. Fassbind, Gescl~ichte d. Kant. Schwyz (Schwyz, 
18~2-38) ; J. J. Blumer, Staats-und Rechtsgeschichte d. schweiz. 
Demokratien (St. Gall, 1850-59) ; D. Steinauer, GescJzichte d.  Frei- 
staates Schwyz,  (1798-1861) (Einsiedeln, 1861) ; Mitteil. d .  hist. 
Vereins d .  Kant .  Schwyz (from 1882) ; W. Oechsli, Die Anfbnge d. 
schweiz. Eidgenossenschaft (Zurich, 1891) ; J. Sowerby, The  Forest 
Cantons o f  Switzerland (1892) ; H.  Ryffel, Die schweiz. Landsgemein- 
den  (~iirich, 1 ~ 0 ~ ) ;  J. C. Benziger, Die Ratsprotokolle des Kant .  
Schwyz.  1548-1798 (Schwyz, 1906). See also SWITZERLAND. 

S;CHWYZ, the capital of the Swiss canton of that name, a 
picturesque little town, admirably situated, amid fruit trees, on a 
mountain terrace (at  a height of 1,706 ft.), a t  the north-west foot 
of the conical peak of the Gross Mythen (6,240 f t . ) .  Including 

mae Selinuntiae (after nearby Selinus). The town is the birthplace 
of Tommaso Faze110 (1498-1570). father of Sicilian history. 
Sciacca was bombed by the Allies in World War 11. 

See I. Scaturro, Storia della cittci di Sciacca (1~2~-26) .  

SCIALO JA, VITTORIO (1856-1933), Italian jurist and 
statesman, son of the eminent Neapolitan scientist, patriot and 
statesman, Antonio Scialoja, was born a t  Turin, and after graduat- 
ing in jurisprudence was appointed professor of civil law a t  the 
~ ~ i ~ ~ ~ ~ ; ~ ~  of camerino when only 23 years of age. Isso he 
was transferred to  the University of Siena, and in 1884 to that of 
Rome, where he still teaches. Many of the most distinguished ju- 
rists and political men in Italy have been his pupils, and through 
his teachings writings he has exercised a wide influence on 
juridical thought and practical legislation. In 1904, he was nomi- 
nated senator, and since then he has played an active part in 
~ ~ ~ l i ~ ~  political life. ln 190g he was appointed minister of justice, 
and during the World War he was minister (without portfolio) in 
the Boselli and Orlando cabinets. In the autumn of 1919, on the 
resignation of Senator Tittoni, Senator Scialoja became minister 
of foreign affairs in the Nitti cabinet, and in this capacity he 
attended various meetings of the Peace Conference, either a s  
assistant Italian delegate under Sig. Nitti or as first delegate. He  
left office on the fall of the cabinet in June 1920, and in the au- 
tumn of that year became a member of the Italian delegation a t  
the League of Nations Assembly. In he became president of 
the Italian delegation a t  the Assembly and Italian representative 
on the council of the L ~ ~ ~ ~ ~ .  H ~ ,  in fact, collaborated in the 
drafting of covenant. He became a member of the ~ ~ ~ l i ~ ~  
senate in 1929. 

He is the author of a large number of books, pamphlets and articles 
on legal subjects, of which the most important are the following: 
Sopra il precariunz nel diritto romano (1878) ; Degli at t i  di emulazione 
nelP esercizio dei diritti (1878) ; Del diritto positivo e delP equitci 
(1880) ; Responsabilith e volontri ltei negozi giuridici (1885) ; Italian 
translation, with an introduction, of Savigny's System o f  Roman Law 
(8 vols., 1886-98) ; Sul  diritto a1 nome e a110 stemnza (1889) ; Sulla 
teoria dell' intevpretazione della legge (1898) ; Dizionnrio pratico del 
diritto privato (1899, etc.) ; Sulle condizioni impossibili nei testamenti 
(1901) ; Sulle funzioni della IV. Seziotze del Consiglio di Stato (1901). 

SCIATICA, a form of neuralgia localized in the sciatic nerve, 
or its cords of origin; see NEURALGIA: Sciatica. 

SCIENCE, a word which, in its broadest sense, is synonymous 
with learning and knowledge. sc-entia, from scire, to  learn, 
know.) Accordingly it can be used in connection with any quali- 
fying ad~ective, which shows what branch of learning is meant. 
But in general usage a more restricted meaning has been adopted, 
which differentiates "sciencen from other branches of accurate 
knowledge. For our purpose, science may be defined as ordered 
knowledge of natural phenomena and of the relations between 
them; thus it is a short term for "natural science," and as such is 
used here in conformity with a general modern convention. 

The Orig in  of Science.-The beginnings of physical science 
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are to be sought in the slow and unconscious observation by 
primitive races of men of natural occurrences, such as the appar- 
ent movements of the heavenly bodies, and in the gradually ac- 
quired mastery over the rude implements by the aid of which 
such men strove to increase the security and comfort of their 
lives. Biological science similarly must have begun with observa- 
tion of the plants and animals useful to man, and with empirical 
medicine and surgery. Again, it is probable that magic, by which 
man tries to obtain direct control over nature, helped to lead 
both to primitive religion and also, directly or indirectly, to prac- 
tical science. But it was only when considerable progress had been 
made with ordered knowledge that men began to seek natural 
causes for phenomena, and to discern the connections between 
them. 

I n  the earliest stage of development it  seems that an anthropo- 
morphic or mythological explanation is always assigned to the 
phenomena of nature. With no clue to  trace the regularity of 
sequence and connection between those phenomena, an untutored 
mind inevitably refers the apparently capricious events which 
succeed each other to the direct and immediate intervention of 
some unseen being of a nature essentially similar to  his own. 
The sun is the flaming chariot of the sun-god, driven day by day 
across the heavens; the clouds are cows from which milk de- 
scends as nourishing rain on the fruitful earth. We may regard 
such myths as childlike fancies, but they were doubtless an ad- 
vance on the lack pf explanation which preceded them; they 
supplied hypotheses which, besides providing suggestive themes 
of beauty for poetry and art, played the first and chief part of a 
scientific hypothesis in pointing the way for further inquiry. Much 
useful knowledge was acquired and much skill gained in logical 
analysis before these primitive explanations were proved insuf- 
ficient. A false theory which can be compared with facts may be 
more useful a t  a given stage of development than a true one 
which is beyond the comprehension of the time, and is incapable 
of examination by any known means of observation or experiment. 

The phenomena of the heavens are a t  once the most striking, 
the most easily observed and the most regular of those which are 
impressed inevitably on the minds of thinking men. Thus it is to 
astronomy we must look for the first development of scientific 
ideas. 

E a r l y  Astronomy.- The orientation of many prehistoric 
monuments shows that a certain amount of astronomical observa- 
tion had been acquired a t  a very early age, and the Chaldeans 
seem to have gone so far  as to recognize a law of periodicity 
even in eclipses. The earliest known systematic advance on the 
mythological view of nature is  to  be found in the writings of the 
Ionian philosophers of whom Thales of Miletus (580 B.c.) is 
regarded as the first. Anaximander recognized the rotation of the 
heavens round the pole star, and saw that the dome overhead was 
but the half of a complete sphere. The earth was thus deprived 
of the base stretching to unfathomed depths imagined by the 
mythologists, and was left free to  float as a flattened cylinder a t  
the centre of the celestial sphere. 

Next came the Pythagoreans, who simplified these conceptions 
by the suggestion that instead of a rotation of the vast sphere of 
the heavens the earth itself might be a sphere and revolve about 
a central fixed point, like a stone a t  the end of a string. The 
uninhabited side of the earth always faced the fixed point, and its 
inhabited side faced successively the different parts of the heavens. 
At the central fixed point they placed a "universal fire," which, 
like the fire on an altar, served as a centre for the circling of the 
worshipping earth. Mythology was losing its hold of science, but 
mystical symbolism still held sway. When, however, in  the 4th 
century B.c., the growth of geographical discovery failed to dis- 
close any trace of this central fire, the idea of its existence faded 
away, and was replaced by the conception of the revolution of 
the earth on its own axis. At a later date, Aristarchus (280 B c.), 
believing that the sun was larger than the earth, thought it  unlikely 
that it  should revolve round the earth, and developed a helio- 
centric theory. But the time was not ripe; no indisputable evi- 
dence could be adduced, no general conviction followed, and to 
mankind the earth remained the centre of creation for many 

centuries. Even to Lucretius, the visible universe consisted of the 
central earth with its attendant water, air and aether surrounded 
by the sphere of the heavens, which formed the flaming walls of 
the world-jlamlna?ztia moenia mundi. 

T h e  Problem of M a t t e r  and t h e  T h e o r y  of Atoms.-Simul- 
taneously with the birth of astronomy, the problem of matter 
came into being. The old Ionian nature philosophers, observing 
the sequence of changes from earth and water into the structure 
of plants and the bodies of animals, and through them again into 
the original constituents, began to grasp the conception of the 
indestructibility of matter, and to put forward the idea that all 
forms of matter might ultimately consist of a single "element." 
But the conception of a single ultimate basis of matter was far 
in advance of the age. I t  has only lately become a fertile work- 
ing hypothesis in the light of all the gigantic increase in knowledge 
gained during the intervening two thousand years. At the time 
when it was put forward, the conception was of little use, and the 
immediate path of advance was found in the idea of Empedocles 
(450 B.c.) that the primary elements were four: earth, water, air 
and fire-a solid, a liquid, a gas and the flame which seemed to the 
ancients a type of matter of still rarer structure. This hypothesis 
served to interpret the phenomena of nature for many centuries, 
till, in modern days, the growth of chemistry disclosed the ninety 
and more elements of our text-books. And now they too have 
served their turn as a conception of the ultimate nature of matter, 
while still maintaining their place as  the proximate units of 
chemical action. 

I n  the four elements of Empedocles we trace the germ of the 
ideas of the Atomists. Empedocles saw that, by combining his 
separate elements in different proportions, he could explain all the 
endless differences in matter as known to the senses. Leucippus 
and Democritus developed the conception and gave to the world 
the theory of atoms, described a t  a later date by the Roman poet 
Lucretius. As matter is subdivided does it  keep its characteristic 
properties throughout? I s  iron always iron, however finely we 
divide i t ;  is water always water? Are the properties of any kind 
of matter ultimate facts of which no explanation-no description 
in simpler terms-is possible? T o  avoid answering this last ques- 
tion in the affirmative, and resigning all hope of an advance in 
knowledge, the atomic theory of the Greeks was framed. 

To  recognize the significance of the doctrines of the Greek 
Atomists, we must remove from our minds all sense of comparison 
with the atomic theory of to-day. The Greeks had none of the de- 
tailed physical and chemical knowledge on which that theory is 
founded, and which i t  was framed to explain. The object of 
Leucippus and Democritus was quite different from that of Dalton 
and Avogadro. T o  the latter, the conception of atoms and mole- 
cules served as a means of explaining certain definite and detailed 
facts of chemical combination and gaseous volume in a more 
definite and exact way than any other hypothesis available a t  the 
time. To  the Greek philosophers, the atomic theory was an at- 
tempt to  make the universe intelligible. The particular explanation 
offered was not of so much importance as the idea that an ex- 
planation of some kind was possible. When we see the beliefs 
that held sway before their day, we realize the advance their ideas 
produced. The qualities of substances were thought to  be of their 
essence-the sweetness of sugar was as much a reality as sugar 
itself, the black colour of water must survive all changes in its 
form, so that, to one who knew this doctrine, snow could never 
look white again. I t  was such confusion as this-such denial of 
facts if they failed to  support a theory-that Democritus as- 
sailed:-"According to convention there is a sweet and a bitter, 
a hot and a cold, and according to convention there is colour. I n  
truth there are atoms and a void." Atoms were many in size and 
shape, but identical in substance. All qualitative differences in 
substances were to  be assigned to differences in size, shape, situ- 
ation and movement of particles of the same ultimate nature. No 
attempt was made t o  examine into the nature of this ultimate 
substance; but one set of phenomena was expressed in terms of 
something simpler, and that is the essence of "explanation." 

But the great difference between the position of the Greeks and 
that of ourselves in regard to natural knowledge consists in the 
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small number of phenomena known to them contrasted with the 
enormous wealth of accumulated observation which is available 
for  US, as the result of centuries of experiment with the aid of 
apparatus unknown to the ancients. When a new theory is put 
forward, it  is now almost always possible to test its concordance 
with facts by the use of material already accumulated, or to sug- 
gest, in the light of such material, experiments which will serve 
to refute it, or to lend it  greater probability. Thus a thcory which 
survives the trials that follow its birth has nowadays a fairly long 
expectation of life-probably the theory will serve to  interpret 
phenomena discovered either by its means or in other ways for 
some time to come. But in the ancient world this was not so. T o  
test a new theory, other phenomena were very rarely available 
than those which suggested it, or to explain which it was put 
forward. Thus thought was rnuch more speculative, and, as is 
still the case with metaphysics, no general consensus of opinion 
mas reached. Each philosopher had a system of his own in science, 
just as he still has in metaphysics-a system which, beginning 
anew from first principles, raises on them a superstructure, which, 
even if it logically follows from them, can have no more validity 
than the premises on which it is based. Thus to tEc Greeks, 
natural knowledge was truly philosophy. Philosophy can formu- 
late natural problems and suggest different possible answers: when 
the time has come, science takes over the subject and decides 
between them. 

The history of the atomic theory of Leucippus and Democritus 
illustrates the difficulties of a position where speculatjon has out- 
stripped observation. The theory was nearer what is now accepted 
as truth than any other of the ancient schemes of physics. Yet 
the grounds on which it was based were so insecure that Aristotle 
(c. 340 B.c.), who started with other preconceptions, was able to 
bring to bear such destructive criticism that the theory ceased to 
occupy the foremost place in Greek thought. Democritus, for in- 
stance, had held that all things would fall with equal speed in a 
vacuum, and that the fact that heavy bodies were observed to 
fall faster than very light ones was due to the resistance of the 
air. Democritus's belief was true, though he was of course quite 
unconscious of the grounds on which it  can alone be explained- 
the universal acceleration of gravity, and the remarkable and 
curious experimental fact that the weights of bodies are propor- 
tional to their masses. Aristotle agrees that in a vacuum all bodies 
would fall a t  a n  equal rate, but the conclusion appears to him so 
inconceivable that he rejects the idea of the existence of any 
empty space a t  all, and with the "void" rejects the rest of the 
allied concepts of the atomic theory. If all bodies were composed 
of the same ultimate matter, he argues, they must all be heavy, 
and nothing would be light in itself and disposed to rise. A large 
mass of air or fire would then necessarily be heavier than a small 
mass of earth or water. This result he thinks impossible, for cer- 
tain bodies always tend upwards and rise faster as their bulk in- 
creases. I t  will be seen that Aristotle has no idea of the conceptions 
we now call density and specific gravity, though clear views about 
the question why some things rise through water or air might have 
been obtained without the aid of physical apparatus. Aristotle's 
doctrine that bodies are essentially heavy or light in themselves 
persisted all through the middle ages, and did much to delay the 
attainment of more exact knowledge. I t  was not till Galileo 
Galilei (1564-1642) discovered by actual experiment that, in cases 
where the resistance of the air is negligible, heavy things fall at the 
same speed as light ones, that the Aristotelian dogma was 
overthrown. 

E a r l y  Biology.-Turning to the biological sciences, we may 
trace a somewhat similar course of development. Owing to its 
practical importance, medicine has left many records by which its 
progress can be traced. Just as primitive man personified the sun 
and the moon, the wind and the sea, so he regarded disease as due 
to  the action of some malignant demon or to the spells of some 
human enemy. Greek literature enables us to  trace the gradual 
decrease in  the importance assigned to charms and magic. and the 
growth of more rational ideas among Greek physicians. But here, 
as in the physical sciences, the philosophic range of the intellect 
of the Greeks led them astray. Assumptions as to the nature of 

man or the origin of organic life were too often made the starting 
point of a train of deductive reasoning, the consequences of which 
were not always compared with the results of observation and 
experiment, even where such comparison was possible. 

Among the multitude of their guesses, a few somewhat re- 
sembled the views that are now again rising into prominence from 
the basis of definite and exact experiment. A good example of the 
strength and weakness of ancient speculation is found in the cos- 
mogony of the atomists, both on its physical and on its biological 
side. Lucretius describes how the world was formed by the con- 
junction of streams of atoms, which condensed into the earth, 
with its attendant water, air and aether, to form a self-contained 
whole. Unconscious of the mighty gap between inorganic matter 
and living beings, he proceeds to tell how, in the chances of in- 
finite time, all possible forms of life appeared, while only those 
fittest to survive persisted and reared offspring. Here, surrounded 
by unsupported statements and false conclusions, we see dimly the 
germs of the ideas of the nebular hypothesis and the theory of 
natural selection, though Lucretius had the profoundest ignorance 
of the difficulties of the problem, and the vast stretches of time 
,~cn*,"",. 4," ^-,-:^-I .,*A L:-l^-:-^l An-rnl^----.n-e IlLcciloary i u r  cuaur&Lar auu uzvlugrLal ULVLIV~IIILIIL. 

In  those branches of biological science in which less ambitious 
theorizing and more detailed observation were forced on the 
Greeks, considerable progress was made. Aristotle compiled a 
laborious account of the animals known in his day, with many 
accurate details of their anatomical structure. Beginning from 
an earlier date, steady advance was made with geographical dis- 
covery. Maps of the known world, developed from the local maps 
invented by the Egyptians for the purposes of land-surveying, 
gave definiteness to the knowledge thus acquired, and showed its 
bearing on wider problems. 

Geometry.-One of the most striking successes of Greek 
thought is seen in the development of geometry, the best type of 
deductive reasoning. Geometry has a twofold importance, as being 
itself the study of the properties of the space known to our 
senses, and as teaching us methods and means of studying nature 
by unfolding the full logical consequences of any hypothesis. 
Based on axioms, the result of innate ideas according to one 
school or of simple experience according to another, i t  traces 
from the ideas of solids, surfaces, lines and points the properties 
of other figures defined in terms of those ideas. As an example 
to other sciences, the deductive geometry of Euclid (c. 300 B c.) 
had, perhaps, an unfortunate influence in emphasizing the deduc- 
tive method, and teaching men to neglect the need of verifying 
by experiment the theories put forward to explain the more com- 
plex phenomena of nature a t  the conclusion, and at  each possible 
step, of the deduction. But, in itself, the science of Euclidian 
geometry was brought to  such a state of perfection that no ad- 
vance was made till modern times: no change even in form at- 
tempted till quite recently. Unlike some other branches of inquiry 
we have mentioned, Euclid's geometry carried universal con- 
viction, and represented a permanent step in advance which never 
had to be retraced. 

Besides studying individual sciences, the Greeks paid even more 
attention to the laws of thought, and to the examination of the 
essence of the methods by which knowledge in general is acquired. 
I n  opposition to Plato's theory that all knowledge is but the un- 
folding and development of forgotten memories of a previous 
state of existence, Aristotle taught that we learn to reach the 
generalizations, which alone the Greeks regarded as  knowledge, by 
remembering, comparing and co-ordinating numerou5 particular 
acts or judgments of sense, which are thus used as  a means of 
gaining knowledge by  the action of the innate and infallible nous 
or intellect. Neither Plato nor Aristotle could be satisfied without 
finding infallibility somewhere. Aristotle, it is true, investigated 
the logical processes by which we pass from particular instances 
to general propositions, and laid stress on the importance of 
observing the facts before generalizing about them, but he had 
little appreciation of the conditions in which observation and the 
induction based on it must be conducted in practice in order t o  
obtain results where the probability of error is a minimum. 
Aristotle regarded induction merely as a necessary preliminay 
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to true science of the deductive type best seen in geometry, and, 
in applying his principles, he never reached the "positive" stage, 
in which metaphysical problems are  evaded, if not excluded, and 
a scheme of natural knowledge built up in a consistent manner, 
so that metaphysical ideas, though they may underlie the founda- 
tion of the ultimate conceptions, do not intrude between the parts 
of the building. Hence Aristotle's explanations often turn directly 
on metaphysical ideas such as form, cause, substance, terms which 
do not occur (in the Aristotelian sense) in  modern scientific 
terminology. 

T h e  Or ig in  of Mechanics.-A century later than the time of 
Aristotle, Archimedes of Syracuse ( 2 8 7  to 212 B.c.) formulated 
the fundamental conceptions of hydrostatics, and took what may 
be regarded as the first step in the exact science of mechanics. The 
use of the lever must have been discovered a t  a very early date, 
and Archimedes set to  work to study its quantitative laws. H e  
made use of axioms which seemed to him to be simpler, and 
applied thereto deductive principles learnt from the geometers. 
Nowadays we should treat the law of the lever of unequal arms as 
one that is verified by direct and familiar experiment, and use it, 
ir. its turn, as the starting point for further deduction. Neverthe- 
less, Archimedes' proof is of use and interest, a true type of all 
scientific "explanations." I t  reduces an unfamiliar phenomenon 
to others already well known to our minds, which, being creatures 
of habit, regard the familiar cases as in no need of explanation. 

T h e  D a r k  Ages a n d  Mediaeva l  Period.-Thus before the 
intellectual activity of Greece was absorbed by the utilitarianism 
of Rome, which, in its turn, was lost in the dark ages following the 
barbarian conquests, the seeds were sown which, germinating after 
the lapse of centuries, developed in the more fruitful soil of the 
age of experiment. The ancient knowledge only survived frag- 
mentarily in compendiums written just before the dark ages. 
Thereafter, secular learning, based on those compendiums, settled 
down into the elementary "trivium," consisting of grammar, rhet- 
oric and dialectic, and the more advanced "quadrivium," music, 
arithmetic, geometry and astronomy. Music included a half- 
mystical doctrine of numbers and the rules of plainsong; geom- 
etry consisted of a selection of the propositions of Euclid with- 
out the demonstrations; while arithmetic and astronomy were 
cultivated chiefly because they taught the means of finding 
Easter. Meanwhile, the early alchemists of Alexandria, by the 
aid of mystical analogies with the conceptions of astrology, were 
making primitive experiments on the transformations of various 
substances. I t  was probably from them that the "sacred science" 
passed to the Arabs, among whom the greatest was one Jabir, who 
(c. A.D. 750) discovered many new chemical reactions and 
compounds. 

With the intellectual revival in  the west which began in the 
11th century, and the gradual recovery of some of the lost works 
of the ancient writers, we turn a new page. The controversy be- 
tween Plato and Aristotle upon the doctrine of ideas fascinated 
the minds of the middle ages, saturated as they were with the 
logical subtleties of dialectic. This controversy originated the long 
debate on the reality of universals, which absorbed the intellectual 
energies of many generations of men. Did reality belong only to 
the idea or universal-to the class rather than to the individual- 
to the common humanity of mankind, for instance, rather than to 
each isolated being? Or were the individuals the reality, and the 
universals mere names or mental concepts? I n  this question, 
trivial as i t  seems a t  first sight, logical analysis disclosed to the 
mediaeval mind the whole theory of the universe. Either answer 
contained danger to  theological orthodoxy as then understood; 
hence the fervour with which it  was debated. But, as communi- 
cation with the East was reopened early in the 13th century, 
Latin translations of Aristotle's works were recovered gradually; 
the whole of Aristotle's philosophy was reimported into the schools 
of Europe, and reconciled with and adapted to Christian theology 
chiefly by the work of Saint Thomas Aquinas. A complete rational 
synthesis of knowledge was thus put together, in which Religion, 
Philosophy and Science formed inter-connected parts of the 
whole. I n  virtue of this synthesis, for three hundred years Aris- 
totle reigned supreme i n  European thought, and exponents of the 

scholastic philosophy, ignoring their master's teaching on  the need 
of experiment, settled questions of fact as well as those of opinion 
by an appeal to his books. Nevertheless, the subtlety of the school- 
men kept alive intellectual interests in Europe, and thus prepared 
the way for science. Outside the neb-ly founded universities, 
experiment was carried on by the labours of the alchemists, who, 
early in the 13th century, borrowed ideas from the Arzbs, and 
began to search for an elixir vitae and for a means of transmuting 
baser metals into gold. But alchemy never quite squared its ac- 
count with orthodox theology, and the "sacred science" of the 
Alexandrians became associated in the mediaeval mind with the 
"black art" of witchcraft. Even a man like Roger Bacon, who, 
with some astrological mysticism, had a more modern idea of 
experiment both in  chemical and physical problems, did not 
escape condemnation. 

T h e  Renaissance.-We now reach the period in the history of 
the world known as the Renaissance, when increased material 
prosperity and improved political stability in the I 5th and 16th 
centuries gave many converging streams of thought opportunity 
to unite. The Renaissance was not, as it  is sometimes represented, 
a sudden break with mediaevalism and a birth of the modern 
world. A number of conditions favourable to  rapid development 
happened to coincide, and, in the course of a century, men's out- 
look on themselves and on nature became profoundly modified. 
The recovery of the Greek language, the voyages of Columbus, the 
decay of the Western and the passing of the Eastern empire, the 
temporary diminution in power of the papacy, the invention of 
printing, all tended to produce new ideas and t o  prepare men's 
minds to accept the more human and naturalistic view of the 
universe which had been current among the Greeks, in place of 
thetheologicalaspectwhich it  wore to the mediaeval schoolmen and 
ecclesiastics. At first the tendency was to  substitute the authority 
of the ancients for the authority of the schoolmen, but gradually 
more independence of thought was secured; men like Leonardo 
da Vinci (1452-1519) began to observe and to experiment; 
Nicolaus Copernicus (1473-1543) revived the heliocentric theory, 
and showed how the accumulated mass of astronomical observa- 
tions could be interpreted by its means; and Vesaliz4s (1514- 
1564) took up again the study of anatomy, which gradually made 
its way in the schools of medicine, in  face of the prejudice against 
mutilating the human body. 

Physics.-In physics the true method was first used freely by 
Galileo Galilei (1564-1642), who, turning the newly invented tele- 
scope to examine the stars and planets, increased enorn~ously the 
evidence for the theory of Copernicus. But a greater achievement 
was the foundation of the science of dynamics. We have seen how 
the Aristotelians held the belief that every body sought its natural 
place, the place of heavy bodies being below and that of light ones 
above. Innate qualities of heaviness and lightness were thus in- 
voked, and it  was believed that heavy things always fell faster 
than light ones. Galileo, rightly rejecting the current point of 
view, set himself to examine not why, but how, things fell. First 
he showed that, save for a small error due to  the resistance of the 
air, heavy and light bodies fall a t  the same rate. Next, by trying 
the consequences of one hypothesis after another till he found 
one that was both self-consistent and gave deductions in accord- 
ance with experiment, he proved that the space traversed by a 
falling body is proportional to the square of the time of fall. T o  
verify this result experimentally, Galileo convinced himself that a 
body falling down an inclined plane acquired a speed which is the 
same as that i t  would have attained in falling through the same 
vertical height. H e  could therefore use a slow movement down a 
plane for his experiments instead of the unmanageably rapid 
course of a body falling freely. Nor was this all. From this stage 
of the investigation another consequence of his results was found 
to spring. A ball after running down an inclined plane of a cer- 
tain height will run up another plane of the same height irre- 
spective of its inclination-that is, if friction be small. The second 
plane may be made very long, but still, if its final height be not 
greater than that of the first, the ball will reach its end. Hence it  
is the height that matters; none of the speed of the ball is de- 
stroyed unless it rises. If the second plane be made horizontal, the 
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ball will thus run on for ever unless stopped by friction or some 
other applied force. This fundamental result, put into definite 
words by Newton, is known as the first law of motion, and is the 
foundation of the whole science of dynamics. I n  Galileo's day i t  
was an entirely new conception. I t  had been assumed that every 
motion required some cause or force to maintain it. Hence arose 
the need of hypothetical vortices to maintain planetary move- 
ments, and similar complications in other branches of mechanics. 
But it  now became evident that it  was not the continuous motion 
of the planets which needed explanation, but the constant deflection 
of that motion from the straight path it  would hold if no applied 
force were in  action. The way was open for Newton. 

Sir Isaac Newton (1642-1727) proved mathematically that the 
observed motion of the planets about the sun could be explained 
by the supposition that the sun exerted a force on each planet 
proportional inversely to  the square of its distance from the 
planet. But the earth, a t  any rate, does seem to attract bodies on 
or near its surface, the phenomenon being the familiar but myste- 
rious gravity. I s  this force competent to  account for the motion 
of the moon round the earth? On the assumption of the law of 
inverse squares, Newton calculated what the force of gravity 
would be a t  the distance of the moon and got a fair concordance I 
with facts. But he put aside his calculations till, some years later, 
he proved mathematically that a sphere would attract other bodies 
as though all its mass were collected at  its centre. He could 
then treat the problem accurately and thus found that the fall of 
a stone to  the earth and the sweep of the moon in her orbit were 
due to the same cause. The  mechanism by means of which the 
force is exerted remained unrevealed to Newton, and baffled all 
inquirers till Einstein showed that this problem was soluble by 
quite other means. But Newton's discovery that all the move- 
ments of the heavens could be described by one simple law was 
the first great physical synthesis, and perhaps represents the 
highest achievement in the history of science. 

A position similar to  that won for physics by Galileo and New- 
ton was only reached in chemistry a century later. Then Lavoisier, 
by the test of the balance, showed that the total mass involved 
remained unchanged throughout a chemical reaction, and, by his 
re-discovery of oxygen, explained combustion as the combination 
of ordinary substances possessing mass and weight. 

Newton brought the existing state of the solar system within 
the cognizance of known dynamical principles, and the logical ex- 
tension of such principles to explain the origin of that system was 
made by the speculations of Pierre Simon, marquis de Laplace 
(1749-1827), and developed by those who followed him down to 
Sir James Jeans in  our own day. They have imagined a primitive 
state of nebulosity from which, by the action of known dynamical 
processes, the stellar universe and our sun and planets would be 
evolved. 

The discovery by  Sir George G. Stokes (1819-1903), J. B. L. 
Foucault (1819-1868), R. W. Bunsen (1811-1899) and G. R. 
Kirchhoff (1824-1887), that the spectroscope gave a means of 
investigating the chemical composition of the sun and the stars, 
brought another set of phenomena within the range of experi- 
ment, while the differences observed in stellar spectra suggested 
once more the idea of cosmical development, familiar from the 
nebular hypothesis of Laplace. 

Geology.-Similar principles weri  during the 19th century 
applied to  the history of the earth. The earlier conceptions of the 
origin of the rocks imagined catastrophes of fire or water, proc- 
esses alien t o  those of everyday experience. But the "uniformi- 
tarian" school, founded by  James Hutton (1726-1797) and ex- 
pounded by Sir Charles Lye11 (179 7-18 75), produced evidence to  
show that much, a t  any rate, of the structure of the surface of 
the globe was produced by processes still going on under our 
eyes. The deposition of material by the action of seas, rivers and 
volcanoes, was seen to need only time enough to produce beds of 
rock like those which make up our mountains. Comparison of 
the fossil remains of plants and animals found in different strata 
then enabled geologists to classify the rocks, and place them in a 
chronological sequence. Moreover, it became evident that a series 
of animal and plant types was associated with the gradual forma- 

tion of the rocks, and that the age both of the earth itself and 
of the organic life found on it  was much greater than had been 
suspected. The few thousand years of received cosmogonies 
stretched out into untold millions, during which the same familiar 
laws described the phenomena of development. The remains and 
traces of man, found, i t  is true, only in the later sedimentary de- 
posits of the earth, were enough to prove his existence through 
ages beside which the damn of history was but as  yesterday. As 
Kewton had extended known principles throughout the gigantic 
spaces of the heavens, so the later astronomers and geologists 
pushed them back over enormous epochs of time. 

Phys io logy  and Biology.-Turning back to the 17th century, 
we find William Harvey starting physiology on its true course by 
his discovery of the circulation of the blood. By experiments on 
living animals, Harvey ( I  578-1657), von Haller ( I  708-1 j 77), 
Bernard (1813-1878) and many others, investigated the mecha- 
nism of circulation, respiration, digestion and the other functions 
of the body, and thus made modern medicine and surgery possible. 
Moreover, they showed that physical and chemical principles are 
applicable in physiology, and gave new support to  the idea of 
"man as a machine," which, whether or no i t  be a complete ex- 
planation, is an almost necessary assumption for physiological 
research. 

The part played by micro-organisms in disease, made clear by 
Pasteur (1822-1895) and his disciples, the multitudinous life of 
tropic lands observed during voyages of scientific exploration, the 
revelations of geology-all combined with the new knowledge of 
physiology to prepare the way for the biological work of Charles 
Darwin (1809-1882). The origin of living beings from a few an- 
cestral types was an old conception, but Darwin first found an 
adequate intelligible cause in the slow action of sexual selection, 
in conjunction with the pressure of the struggle for  life, which 
allowed only those individuals most suited to  the environment by 
favourable variation to survive and rear their offspring. The 
advantage thus given to beings with useful variations may develop 
into permanent modifications in the course of ages, and, when the 
parent types have disappeared, their common posterity may ex- 
hibit the marked differences characteristic of the separate and dis- 
tinct species now existent. From the point of view of the history 
of science, the significance of Darwin's theory lies in the new 
and vast extension it  gives to  the field in which causes intelligible 
to the human mind can be sought as explanations of phenomena. 
Thus evolution is co-ordinated in the history of thought with the 
Newtonian theory of gravitation, with physical and chemical 
theories of physiology and with the uniformitarian theory of 
geology. 

Both before and after the appearance of Darwin's work, biolo- 
gists devoted their attention to the study of how useful variations 
arise. Three views have been held. ( I )  Jean Baptiste, chevalier 
de Lamarck ( I  744-1829), regarded variation as due to  the ac- 
cumulated and inherited effect of use. Thus the giraffe acquires 
his long neck by the successive efforts of countless generations to  
browse on leaves just beyond their reach. ( 2 )  Darwin, while ac- 
cepting changes in accordance with Lamarck's ideas as exceptional 
aids to variation, revolutionized biology by showing the primary 
importance of the struggle for life, when extended over long 
periods of time, in selecting useful variations which arise acci- 
dentally or in other ways. (3) Darwin also recognized the pos- 
sible occasional effect of discontinuous variations or "sports," 
when a plant or an animal diverges from its parents in a marked 
manner. But of late years the rediscovery of the forgotten 
work of G. J. Mendel, Abbot of Briinn (1822-1884), and further 
study by Hugo de Vries, William Bateson and others, of discon- 
tinuous variations which arise spontaneously, have pointed to  the 
conclusion that in nature such sudden leaps are the normal cause 
of development. If a "sport" has advantages over the parental 
type, it tends to survive, while, if i t  is not as fitted for its life 
struggle, i t  is destroyed by natural selection and never establishes 
itself. Such a theory does something to avoid the difficulty of 
pure "Darwinism," that organs useful, when fully developed, t o  
an animal or plant are of no advantage in incipient stages. 

Closely connected with such problems is the question of 
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inheritance. Lamarck's theory required the inheritance of charac- 
teristics acquired during the life of a parent. But difficulties, such 
as  that of seeing how such a change could affect the simple germ 
cells, have led some more recent biologists to deny the possibility 
of any acquired characteristic being transmitted to offspring. This 
question, like that of the sufficiency of Darwinism and Mendelism 
to explain the facts of evolution, is still the subject of controversy. 
(See HEREDITY.) 

Modern Physics.-Simultaneously with the growth of geology, 
and the birth of the Darwinian hypothesis, a new development 
took place in physical science-the development of the concep- 
tion of energy as a quantity invariable in amount throughout a 
series of physical changes. The genesis of the idea in its modern 
form may be traced in the work of Newton and C. Huygens 
(1629-1695), who applied i t  to the problems of pure dynamics. 
But, in the middle of the 19th century, by  the work of James 
Prescott Joule (1818-188g), Lord Kelvin (1824-1go7), H. L. F. 
von Helmholtz (1821-18g4), J. Willard Gibbs (~839-1go3), 
R. J. E .  Clausius (1822-1888) and others, i t  was extended to 
physical processes. The amount of heat produced by friction was 
found to bear a constant proportion to the work expended, and 
this experimental result led to the conception of an invariable 
quantity of something, to which the name of energy was given, 
manifesting itself in various forms such as heat or mechanical 
work. Energy thus took its place beside mass as a real quantity, 
conserved throughout a series of physical changes. Of late years, 
as we shall see below, evidence has appeared to show that mass 
is not constant, but may depend on the velocity when the velocity 
approaches that of light, while still more recent work suggests 
that mass and energy are mutually convertible. Since the only 
essential quality of matter is its mass, these results seem to strike 
a t  the root of the metaphysical conception of matter as a real, 
invariable quantity. 

I n  ordinary physical conditions, the amount of energy in an 
isolated system remains invariable, but, if changes are going on in 
the system, the energy tends continually t o  become less and less 
available for the performance of useful work. All heat engines 
require a difference of temperature-a boiler and refrigerator, or 
their equivalents. We cannot continue to  transform heat into 
mechanical work if all available objects are a t  a uniform tempera- 
ture. But, if temperature diiferences exist, they tend to equalize 
themselves by irreversible processes of thermal conduction, and 
it becomes increasingly difficult to get useful work out of the 
supplies of heat. I n  an isolated system, then, equilibrium will be 
reached when this process of "dissipation of energy" is complete, 
and, from this single principle, the whole theory of the equilibrium 
of physical and chemical systems was worked out by Kelvin, 
Helmholtz and Willard Gibbs. Such a method avoids altogether 
the use of atomic and molecular conceptions. 

But the other great line of advance in recent physics has been 
traced by  a method which uses atomic and molecular conceptions 
in an extreme form. The passage of electricity through liquids had 
been explained by  Michael Faraday (1791-186j), Kohlrausch and 
others as a transference of a succession of electric charges carried 
by moving particles of matter or ions. At the end of the 19th 
century these ideas were extended, chiefly by the labours of J. J. 
Thomson, to elucidate also the conduction of electricity through 
gases. I n  1897 Thomson discovered that, in  certain cases, the 
moving particles which carried the electric current were of much 
smaller mass than the smallest chemical atom, that of hydrogen, 
and that these minute particles, to which he gave the name of cor- 
puscles, were identical from whatever substance they were ob- 
tained. They enter into the structure of all matter, and form 
a common constituent of all chemical atoms. The only known 
properties of these corpuscles are their mass and their electric 
charge. Now, a charged body when set in motion spreads electro- 
magnetic energy into the surrounding medium. Thus, more force 
is needed to produce a given acceleration than if the body were 
uncharged The body acts as though its mass were greater than 
when it  is uncharged. Indeed there is reason to believe that the 
whole apparent mass of the minute corpuscles to which me have / 
referred is an effect of their electric charge. The idea of a mate- j 

rial particle thus disappears with that of material mass, and the 
corpuscle becomes an isolated unit of electricity-an electron, 
while electricity, mass and energy become different manifestations 
of the same underlying condition. 

Another train of reasoning, starting from a different point, re- 
inforces this result. The phenomena of the interference of beams 
of light in certain circumstances to  produce darkness or colour, 
indicate that light is some form of wave motion, and, to  carry 
these waves, a hypothetical luminiferous aether was invented. 
The theoretical work of J. Clerk Xlaxwell (1831-1879) and the 
experiments of H. R.  Hertz (1857-1894) showed that the proper- 
ties and velocity of propagation of light and of electromagnetic 
waves were identical and that their other properties differed only 
in degree. Thus light became an electromagnetic phenomenon. 
But light is started by some form of atomic vibration, and to start 
an electromagnetic wave requires a moving electric charge. Elec- 
tric charges must exist within the atom, and we are led again to  the 

, theory of electrons by the road opened up by  H.  A. Lorentz and 
Joseph Larmor. Such a theory suggests the occasional instability 
of the atom, and the phenomena of radioactivity, shown in a re- 
markable form by  the substance radium, discovered by M. and 
Mme. Curie, have been explained satisfactorily by the theory of 
Rutherford and Soddy, who regard the energy liberated as due 
to the disintegration of the atom. The evolutionary view of 
nature, established in the biological and sociological sciences, is 
thus extended to physical science, not only in  the development of 
planets and suns. but even in the chemical atoms, hitherto be- 
lieved indestructible and eternal. Many complex radioactive 
changes have been investigated in detail by Sir Ernest Rutherford 
and his pupils, and several new elements have been discovered. 

Relations between the atomic weights of the elements and their 
properties were traced by MendelCeff (1834-1907) and others, but 
in 1913 and 1914 a new light was thrown on the problem by 
H. G. J. Moseley. As diffraction gratings, surfaces ruled with 
multitudes of parallel scratches, give spectra with ordinary light, 
so the much finer atomic layers of crystals produce spectra when 
the even more minute waves of X rays are reflected from them. 
The structure of crystals has been investigated thus by Sir William 
and W. L. Bragg. Bombarding an element with cathode rays and 
using a crystal as grating, Moseley obtained X ray spectra, and 
discovered that the square roots of the frequencies of vibration of 
the characteristic X rays increase by  equal steps as we ascend the 
list of elements in order of increasing atomic weight. Each ele- 
ment can thus be given a n  atomic number, ranging from I for  
hydrogen to 92 for  uranium, and save for three gaps, elements cor- 
responding to all intervening integral numbers are known. These 
numbers have an important physical meaning in the modern theory 
of the atom. 

Meanwhile the atomic weights were shown to be whole numbers 
by the researches of Aston, who, by  deflecting positive electric 
rays in strong magnetic and electric fields, measured accurately 
the mass of flying atoms. The chief exception is hydrogen, with 
an atomic weight of 1.008. Helium consists of four hydrogen 
nuclei, but its atomic weight is exactly 4. Thus, when an atom of 
helium is built up  from hydrogen, there is a destruction of mass 
and an equivalent liberation of energy. 

I t  proved to be an impossibility t o  explain either sharp line 
spectra or the localization of energy in continuous spectra by the 
vibration of electrons in orbits in accordance with Newton's 
dynamics. T o  overcome these difficulties, Planck devised a Quan- 
tum Theory, according to which energy is emitted in definite units 
or quanta. Led chiefly by  the facts of radio-activity, Rutherford 
had come to view an atom as essentially a positive nucleus with 
negative electrons round it, and this view was adapted to the 
quantum theory by Bohr. Hydrogen has a nucleus of one positive 
unit or proton, with one electron circling round it, according t o  
Bohr in one of four definite orbits. By supposing that radiation is  
emitted only when the electron leaps instantaneously from one 
stable orbit to another, Bohr explained many of the phenomena 
of the hydrogen spectrum. More complex atoms are imagined 
to be made of two or more positive protons bound together by a 
smaller number of negative electrons in a nucleus, the rest of the 
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electrons outside the nucleus being more loosely connected. 
Moseley's atomic number gives the number of these outer 
electrons. 

I n  1925 i t  became apparent that Bohr's theory of electronic 
orbits failed to  explain the finer structure of spectra, and a new 
"wave mechanics," due chiefly to Heisenberg, de Broglie and 
Schrijdinger, took its place. The electron then took on the like- 
ness of both a particle and a wavelet, with either its position or 
its velocity mathematically indeterminate. We seem to be getting 
down to fundamental concepts, which cannot be represented to 
the mind in the guise of physical models, but must be left in 
terms of mathematical equations. 

T o  explain the propagation of light, i t  had been necessary to  
imagine the existence of an aether to  carry the waves. Yet the 
measured velocity of light proved to be  the same in all directions, 
and therefore independent of the relative motion of the aether. The 
first comprehensive explanation of this difficulty was given by A. 
Einstein in 1905. Einstein pointed out that absolute space and 
time are metaphysical figments of the imagination. Time and 
space as known to us are determined by an observer, himself . . 
mw:ng :n certair, xaj's, ar,d 111zy he different if measured by 
another observer. Thus time and space are relative and not abso- 
lute. Moreover they must be so connected that the velocity of 
light is always constant however measured-the first constant of 
the new physics. While space and time individually are relative, 
yet, as  pointed out by Minkowski, a certain combination of them 
is absolute-the same for all observers--one second being equiva- 
lent to r80,ooo miles, the distance described by light in that time. 
According to Einstein, in this space-time continuum, bodies move 
in natural paths, straight in empty space but curved near matter 
owing to something analogous to  curvature in space-time. Thus 
Newton's idea of gravitational force may be unnecessary. (See 
SPACE-TIME.) 

Mathematical investigation showed that this theory of relativity 
leads to  consequences approximately the same as Newton's 
theory-so nearly the same, indeed, that it has needed all our 
experimental resources to  decide in favour of Einstein. The most 
famous of the crucial experiments is based on the very minute 
deflection of a ray of light as it  passes near the sun. This is twice 
as great on Einstein's theory as  on Newton's. 

The principle of relativity also involves the equivalence of 
mass and energy already suggested by other lines of research. I n  
recent years the possible conversion of mass into energy has been 
used by  astronomers to  explain the old problem of the continued 
output of radiant heat from the sun and other stars. That output 
is now believed to be due to  subatomic changes at  the enormous 
temperature of many million degrees which must exist inside dense 
stars radiating heat and light. Some of it  may be supplied by the 
conversion of one element into another, but a far greater store of 
energy would be liberated by the mutual cancellation of protons 
and electrons, whereby mass, passing completely into radiation, 
would be annihilated. 

Thus in two directions-the quantum theory and relativity- 
recent science seems to be breaking away from the fundamental 
conceptions by which it  has been guided since the days of Galileo 
and Newton. It is too soon as yet to look for a complete and con- 
sistent scheme of physics based on these new ideas. They are at  
present in that fascinating early stage of new knowledge when 
consistency is hardly a virtue, when indeed it  is more useful to  
follow bravely each fresh line of development than to make 
premature attempts t o  co-ordinate the whole. 

This historical sketch may help t o  make clear the method of 
science, and to throw some light on its value and meaning. Modern 
science began with the Renaissance. Mediaeval Scholasticism 
was a complete synthesis of knowledge, deduced rationally from 
premises regarded as certain-firstly, the doctrines of the Chris- 
tian Faith as set forth by  the Fathers and safeguarded by the 
Roman Church; secondly, human knowledge as found chiefly in 
Aristotle and applied by Christian Doctors, especially St. Thomas 
Aquinas. There was still room for interpretation and exposition, 
but no need for  change, no idea of development. Thus the new ex- 
perimental method brought about a revolution. The idea of a com- 
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plete synthesis of knowledge was dropped. The new science was 
empirical and not rational; i t  observed and experimented on some 
quite limited problem; accepted the results whether or no they 
were in  accordance with preconceived ideas; started again on an- 
other problem, and sometimes found that the two solutions agreed. 
I t  did not deduce knowledge a priori, but put i t  together slowly 
and laboriously like fitting the pieces into a puzzle. 

Scholasticism, based on Revelation and Aristotle, assumed that 
i t  was dealing with reality, that the world in essence was what i t  
seemed to be. Modern science, on the other hand, soon learnt 
that many of the superficial appearances of things-colour, taste 
o r  sound-are to it but the effect on the senses of matter in 
motion. Thus men came to regard matter and motion as real, and 
only later understood that they too were but useful concepts of 
the mind-that science itself was dealing with appearance and 
not necessarily with reality. 

T h e  Methods and M e a n i n g  of Science.-The philosophy of 
the new experimental methods was first studied by Francis Bacorz 
( I  561-1626). Warned by the failure of the scholastic methods 
to give a true knowledge of nature, Bacon laid exclusive stress 
on the value of experiment. As a corrective applied to  the me- 
diaeval philosophy Bacon's work was of the greatest value in the 
history of thought, and, from this point of view, it is perhaps but 
a small drawback that scientific discovery is seldom or never 
made by the pure Baconian method. The multitude of phenomena 
are too great for any subject which aims a t  explanation and not 
only a t  description to be attacked with success without the aid 
of hypothesis framed by  the use of the scientific imagination. 
Facts are collected to  prove or disprove the consequences deduced 
from the hypothesis, and thus the number of facts to  be examined 
becomes manageable. If agreement is found, the hypothesis is, 
so far, confirmed, and gains in authority with every fresh con- 
cordance discovered. If the deductions from the hypothesis do 
not agree with the accepted interpretation of facts, the hypothesis 
may need modification, i t  may have t o  be abandoned altogether, 
or the want of concordance may point to some error or incon- 
sistency in the fundamental concepts on which the hypothesis is 
based-the whole framework of that branch of science may need 
revision. 

Even while Bacon was philosophizing, the true method was 
being practised by Galileo, who, with a combination of observa- 
tion, hypothesis, mathematical deduction and confirmatory experi- 
ment, founded the science of dynamics. When Kepler had col- 
lected astronomical phenomena under a few general laws and 
Newton had given a mathematical theory which co-ordinated 
them all, the first great scientific synthesis was accomplished, the 
first separate pieces of the puzzle put together into a limited but 
consistent pattern. 

T h e  Classiftcation of t h e  Sciences.-In early times, when the 
knowledge of nature was small, little attempt was made to divide 
science into parts, and men of science did not specialize. Aristotle 
was a master of all science known in his day, and wrote treatises 
alike on physics and on animals. But as it  became impossible for 
any one man to grasp all scientific subjects, lines of division were 
drawn for convenience of study and of teaching. Besides the 
broad distinction into physical and biological science, minute sub- 
divisionsarose,and, a t  a certain stage of development, much atten- 
tion was given to methods of classification, and much emphasis 
laid on the results, which were thought to  have a significance 
beyond that of the mere convenience of mankind. 

But we have reached the stage when the different streams of 
knowledge, followed by the different sciences, are coalescing, and 
the artificial barriers raised by calling those sciences by different 
names are breaking down. Geology uses the methods and data of 
physics, chemistry and biology; no one can say whether the science 
of radioactivity is to be classed as chemistry or physics, or whether 
sociology is properly grouped with biology or economics. Indeed, 
it  is often just where this coalescence of two subjects occurs, 
when some connecting channel between them is opened suddenly, 
that the most striking advances in knowledge take place. The 
accumulated experience of one department of science, and the 
special methods which have been developed to deal with its prob- 
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lems, become suddenly available in the domain of another, and 
many questions insoluble before may find answers in the new light 
cast upon them. Such considerations show us that science is in 
truth one, though we may agree to look on it  now from one side 
and now from another as we approach it  from the standpoint of 
physics, physiology or psychology. 

T h e  Phi losophica l  Basis of Science.-Having traced the 
development of the most important of the fundamental concep- 
tions of science, let us now examine the meaning of the knowledge 
thus acquired, and its relation to other branches of learning. 

By the slow and laborious methods of observation, hypothesis, 
deduction and experimental verification, a scheme has been 
constructed which for the most part is consistent with itself, and 
bears the test of the comparison of one part with another. As a 
chart is drawn by the explorer of unknown seas to represent his 
discoveries in a conventional manner, so the scientific investigator 
constructs a mental model of the phenomena he observes, and tests 
its consistency with itself and its concordance with the results of 
further experiment. The chart does not give a lifelike picture of 
the coast as does a painting, but it  represents one aspect of it  
conventionally in a manner best adapted for the immediate pur- 
pose. So the conceptions of one branch of science-mechanics, 
let us say-represent the phenomena of nature in the conventional 
aspect best suited for one particular line of inquiry. I t  does not 
follow necessarily that "nature" in reality resembles the particular 
mental chart which mechanical science enables us to  construct. 
I t  does not even follow that there is any "reality" underlying 
phenomena and corresponding with any of our conceptions. The 
whole problem which mankind has to face undoubtedly includes 
an inquiry into the ultimate nature of reality. But that inquiry 
lies in  the province of metaphysics, and is not necessarily involved 
in the pursuit of natural science. Metaphysics uses the results of 
natural science, as of all other branches of learning, as evidence 
bearing on her own deeper and more difficult questions. But it  
does not follow that natural science must solve metaphysical prob- 
lems before being of use to  man and enlarging the sphere of his 
knowledge. We need not ask whether the reality is represented 
accurately by  our conventional model before using that model to  
introduce order into what would otherwise be mental confusion, 
and to enable us to  make systematic and progressive use of natural 

^resources. I t  is true that the possibility of constructing consistent 
schemes of scientific concepts is an argument in favour of the exist- 
ence of a definite reality underlying phenomena resembling in 
some respects the pictures of i t  we draw. But metaphysicians are 
not agreed that it  is a conclusive argument. 

The difficulty of making a scientific picture of the ultimate 
nature of reality may be illustrated by an example. Our first con- 
ception of a wooden stick involves the ideas of a certain long- 
shaped form, of smoothness, of hardness, of weight, of a certain 
brown colour, perhaps of some amount of elasticity. A microscope 
reveals a structure much more detailed than we imagined, and our 
mental model of the stick ceases to  be smooth. I t  becomes co- 
ordinated with those of a number of other bodies which we know 
to be parts of trees, the growth and structure of which we 
study by  the help of botany. From the results of observation and 
experiment, physics teaches us that the properties of the stick 
can only be represented satisfactorily by imagining that the sub- 
stance of it  is  not infinitely divisible, that it  consists of discontinu- 
ous particles or molecules. Again, chemistry assures us that the 
molecules of the stick are made up  of still smaller parts or atoms, 
which separate from each other when, for instance, the stick is 
burned, and afterwards can arrange themselves into new molecules. 
When we pursue our inquiries into the nature of these atoms, we 
find that they can be resolved, partly at  any rate, into much 
smaller particles or corpuscles in  continual motion within the atom. 
These corpuscles themselves have been identified with isolated 
units of negative electricity or electrons, the vibrations of which 
within the atom sort out the electromagnetic radiation which falls 
on them and allow to reach our eyes those waves only which give 
us the sensation of brown colour. 

At present pioneers are attempting t o  look beyond the electron 
into still more intimate details of structure. But we have travelled 

far from our original conception of the nature of the stick, and, 
should the problem last stated be solved, we should only find our- 
selves faced by the next one, the nature of the units a t  which, for 
the time being, we have arrived. But what constitutes reality? 
Where, in the endless chain of explanations discovered or to  be 
discovered, can we stop and say: "Here is the true picture of what 
the stick is"? But this impossibility does not prevent us from get- 
ting the full use of each conception in turn when used for its par- 
ticular purpose. T o  the schoolboy, the effective and deterrent con- 
ception of the stick is that of a hard, elastic, long-shaped solid. 
The botanist regards it  as built up.by the action of vegetable 
cells, which he refers to a particular kind of tree. T o  the chemist 
the stick is made up of atoms of carbon, hydrogen and oxygen, 
each with definite properties and arranged in certain combinations. 
The physicist sees these atoms composed of whirling electrons, 
each an ultimate electric unit not yet capable of further expla- 
nation. Each idea is useful in turn. Since science is analytic it  
tends to regard the physical concepts, such as space, time, mass, 
atom, electron, as  the most fundamental. They may or may not 
correspond with something in ultimate reality: with that science is 
not concerned. But accepting as convenient these and other less 
fundamental concepts, science examines experimentally the rela- 
tions between them, and it  is these relations which are the Laws 
of Nature about which so much has been said. We may not 
know what realities, if any, underlie the concepts of mass, length 
or time, of electric current or electro-motive force. But Ohm 
found that whatever they really be, current is proportional to  
electro-motive force, and Newton showed that, to  a very high 
order of accuracy, two masses produce a mutual acceleration pro- 
portional directly to  the product of the masses and inversely to 
the square of the distance between them. Nowadays we believe 
that mass, time and space are not what Newton thought, and the 
exact point of accuracy at  which his law fails has been discovered 
by Einstein. But the law remains as  a permanent achievement, 
all the more useful because its limits of accuracy are known. The 
gradual piecing together of such natural laws constitutes science, 
and the ultimate test of its validity can only be  the final con- 
sistency with each other of the parts of the whole structure. 

Such considerations show us the meaning of the subdivisions 
into which science has been arranged for convenience of study 
and research. They represent different aspects of nature, different 
sections, as it  were, cut through the solid model which stands 
for the sum of all our scientific knowledge of the universe. The 
idea that a mechanical explanation of any known phenomenon 
is fundamental and complete may be traced t o  the familiarity 
of mechanical conceptions in  our every day experience. The 
popular ideas of matter and force are not scientific definitions, but 
they lead to a false idea that the exact scientific concepts with 
the same names are understood. Matter is defined scientifically 
in terms of its mass or inertia, and is commonly known to us  by 
our sense of touch, by its resistance to  force. But the fact that 
we have a muscular sense, which gives us the impression of a 
force and so of mass and matter, is an accident of our bodies and 
minds. The electric fish or torpedo may have an electric sense, 
and a fish-philosopher might argue that  i t  is more intelligible and 
satisfactory to explain mass in  terms of electricity than electricity 
in terms of mass. Even to us, there seems now no reason to regard 
mechanics as philosophically the most fundamental science. I t  is 
merely one aspect from which we may regard any definite problem. 

A nerve-impulse may be regarded from a psychological aspect 
when we deal with the thought which accompanied i t ;  from a 
physiological aspect when we examine i ts  relation to  other changes 
in the body. But modern methods have co-ordinated i t  also with 
definite chemical and electrical changes, and are said sometimes 
to have "explained" the nerve-impulse in physical terms. But, as 
always, an "explanation" proves to be simply a restatement of a 
phenomenon in terms of ideas which are  already familiar to  the 
mind, and therefore appear to be better understood. Nevertheless, 
from our present point of view, no one of these possible aspects 
of the phenomenon-of the nerve-impulse-is essentially more 
fundamental than any other. T o  the psychologist the nerve- 
impulse is expressed in terms of thought, to the physicist by physi- 
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cal changes. The fact that a thought is accompanied by move- 
ment of matter or electricity does not make it  less fundamental. 
The two manifestations appear together; there is "psychophysi- 
cal parallelism." But the question of the connection between 
them cannot, a t  present a t  any rate, be answered by science. Now, 
and perhaps always, it  is a problem for metaphysical speculation. 
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SCIENTIFIC MANAGEMENT. The science of industrial 
management began in a machine-shop and was there developed 
by careful and systematic experiment and observation and 
guided, controlled and directed by an able, patient and persistent 
student, Frederick Winslow Taylor (9.v.) .  Writing in 1911, after 
he had retired from practice, Taylor said "at least 50,000 workmen 
in the United States are now employed under this (the Taylor) 
system of scientific management, and they are receiving from 30% 
to 100% higher wages daily than are paid to men of similar calibre 
with whom they are surrounded; while the companies employing 
them are more prosperous than ever before. In  these companies 
the output per man and per machine has, on the average, been 
doubled. During all these years there has never been a strike 
among the men working under this system. In place of the sus- 
picious watchfulness, and more or less open warfare which charac- 
terize the ordinary types of management there is now free co- 
operation between the management and the men." 

No doubt, most of us when we first hear of such a thing as 
the science of shovelling by hand, are apt to be amused; shovelling 
is labour which anybody is supposed to be fitted for if he is 
sufficiently strong and phlegmatic. So far as is known, no one ever 
made a systematic study of shovelling, until Taylor, whose personal 
experience in manual work had been only as a machinist and pat- 
tern-maker, undertook to develop the science of shovelling in a 
large steel plant where many kinds of material were being handled, 
the heaviest being iron ore, the lightest, small size anthracite coal. 
Taylor selected a few of the better shovellers whom he placed 
under the instruction of trained observers; these men worked on 
various materials, using several sizes of shovels under differing con- 
ditions. Careful records were kept of every phase of the work; 
the effect of rest periods of different lengths and frequency was 
noted. I t  was finally determined that the best results were obtained 
when the shovel load was kept as close as possible to 2 1  lb., 
which was much less than the usual load for the heavier materials 
and much more than for the lighter ones, in other words, shovels 
had been regularly over-loaded for the heavy iron ore and much 
under-loaded for the lighter coal. Special shovels were then se- 
cured, each designed to hold 21 lbs. of the material for which it  was 
to  be used. Teaching and supervision were maintained, and when 
the new plan was in full operation, the average wages of the 
shovellers were 63% higher, though the cost of handling had 
decreased 54%. During the first year the total savings to the 
works in  the cost of shovelling, including all increased overhead, 
amounted t o  $36,417.69. 

Scientific management has sometimes been confused with the 
division and specialization of labour, and with mass production- 
both of which are fundamentally different. Adam Smith (1723- 
1790) described in his Wealth of Nations the division of labour 
and also mass production ( q . v . )  in the making of pins by hand. 
This same principle now made use of in the abattoir processes, 
and in the manufacture of automobiles, is sometimes erroneously 
called scientific management, though it  frequently is combined 
with highly scientific management methods. 

Machine Shop Tests.-In 1879, in a department of the Mid- 
vale Steel works, Philadelphia, a group of men were operating 
lathes on heavy work, mostly steel forgings. Taylor, who had 
been placed in charge of that department, soon became convinced 
that the men knowingly were not and did not intend doing the 
work they could easily accomplish. For certain reasons-not all 
traceable to  the men-Taylor could not secure their co-operation 
in experiments designed to show how much work could be done. 
Finally, a 66 in. boring- and turning-mill was set aside to be used 
only for Taylor's experiments. During a period of six months many 
steel tires for locomotive driving-wheels were reduced to chips 
at  various cutting speeds and feeds, using many different shapes 
of cutting tools; and, though i t  was then clear that only a begin- 
ning had been made in the development of the science of metal 
cutting, enough had been learned to more than pay for this 
pioneer work. Through a period of years many thousands of 
controlled experiments were made, and more than 800,000 lbs. of 
steel were cut up. The chemical and physical characteristics of 
each piece of metal were known, and it  was thus revealed that 
for each variety of material there is, for each lathe, an optimum 
combinadon of cutring speed, erc. 

During these experiments and tests, conditions were standard- 
ized; and this led to a progressive development of the lathe itself 
and to many investigations which, though only incidental to  the 
main purpose of the work, turned out to  be highly important 
in themselves. 

Leather Belting.-One of the by-product investigations is 
given in Taylor's classic paper on leather belting (Trans. A.S. of 
M.E.) which first gave engineers concrete, comprehensive and 
definite information as to just what a leather belt may be depended 
upon to do in power transmission. As a direct outcome of these 
experiments, lathes were largely re-designed. Cutting tools were 
given new shapes and standardized; a new tool grinding machine 
was designed and, finally high-speed steel was invented by  Taylor 
and Maunsel White. The first public exhibition of this new steel 
attracted much attention by turning forged steel a t  speeds suf- 
ficient to heat the chips to a deep blue. This one result of Taylor's 
studies has very greatly increased the output per man in most 
machine shops. 

Operations Sfandardized.-For many kinds of work, how- 
ever, the cutting speed is not the only important element. The 
operations of placing and fastening the work in position, and 
adjusting the cutting tools properly are of equal importance. All 
such work and many varieties of purely manual operations were 
studied; and, by separating these operations into their elements 
and timing each element by means of stop watches, the best com- 
binations were determined and so combined as to make the most 
efficient complete operation, which was usually not only faster but 
more easily performed because it  was done with the minimum of 
muscular effort and nervous strain. 

Use of Stop Watches.-In determining the best manner of 
performing a piece of work, many studies were made by men with 
stop-watches, which must never be used secretly but only with the 
full co-operation of the worker. The workers are not, however, to  
be driven to accomplish the operations, but each is carefully and 
patiently instructed; being assured that, upon attaining a given 
degree of proficiency, he will be paid a premium, or bonus, the 
amount of which varies with the character of the work, but is 
always sufficient to be attractive. Besides higher wages and con- 
tented workers, the results are lower labour costs and lower total 
costs of production, notwithstanding a possible higher ratio or 
proportion of what is variously called "overhead expense," 
"operating expense" or "operating cost." 

The New Plan of Management.-It became increasingly 
clear that maximum production could not be obtained until a sys- 
tem of management based upon a new conception of its functions 
had been devised. Things which had been left to the workers or 
to overburdened foremen should be attended to by others, 
preferably trained specialists. Tools and machines must be known 
to be ready for use when needed and in the best possible ~ o n d i -  
tion. Materials must always be on hand in the proper quantities; 
the successive operations and their proper sequence must be care- 
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fully planned by experts. Accompanying each shop order there 
should be full directions for executing it  in accordance with the 
plan and within the predetermined time. A central planning 
department, in  which all work is carefully laid out, is essential- 
usually e n e r t  workmen being trained for this work. Men with 
proper equipment move materials from one station to  the next 
in accordance with directions; and thus the stream of materials 
is changed from a large, slow-moving one to a much smaller stream 
moving steadily and rapidly. Nrork spaces are much less con- 
gested, and often very great savings are made in inventories of 
raw stock, and of parts "in process," thus freeing capital for some 
useful purpose. No expenditure need be made upon any job until 
the way is cleared for i t  to go through the works without delay, 
and without interference with or by any other work. 

Functional Foremen.-It was early perceived that the work- 
men could not be expected t o  go on doing work correctly if left 
to  themselves or t o  the direction of a too-busy foreman, and so 
functional foremen were trained who issue directions for the 
execution of each component part of the work. I t  is made sure 
that these directions do reach the workers, that they understand 
them and that they are given all needed help in doing the work 
properly. For doing this, the worker receives, as a premium, an 
increase of pay which makes i t  worth his while t o  co-operate 
and follow instructions faithfully. In some cases the foremen 
may also receive a premium which is in proportion t o  the number 
of workers who attain the stipulated mark. The foremen cannot 
bring this about b y  mere driving, but only by giving genuine help 
and instruction. But the foreman must always recognize when 
teaching workers that he is dealing not with angels, nor yet with 
devils, but with human beings who have been previously trained 
a t  some expense and who should be presumed to wish to  succeed 
and are nearly always willing to  t ry if properly handled. 

Manufacturing o~erat ions have been classified as unsvstema- 
tized, systematized and scientific. Work may be systematized when 
it  is relatively very simple and with little or no variation. each 
worker d o i n i t h e  same thing continuously, and using little'or no 
machinery, so that the flow of work is automatic. Cigar-making by 
hand is an example of such an industry. Also complicated work 
may be carried through in such large volume as to make possible 
minute subdivision of it ,  each worker performing a simple opera- 
tion apon a single part as i t  reaches him on a moving conveyor. 
This last is mass production, and is systematized as an incident 
to  or as a necessary consequence of the volume of the work. But 
i t  will be apparent that scientific management differs radically 
from all of these, not only because i t  is applicable in some degree 
to  practically every kind of work, but also because, like every true 
science it  is based not upon notions or traditions, but upon facts 
developed by careful study with a definite object. 

Forms and Reports.-Among the blank forms used in scien- 
tific management is the work-ticket, on which an assignment of 
work to be done, and its accomplishment, are recorded, and which, 
when the specified work has been finished, forms the basis of 
the pay-roll and of the cost accounting; the balance of stores 
cards, which are the basis of the perpetual inventory and show at  
all times, not only the stock on hand but when the order Point 
for additional material has been reached, and render unnecessary 
an annual inventory. The use of these and other forms is not, 
however, scientific management, but only a part of its mechanism. 
But there must go with these mechanisms that state of mind or 
that attitude which inspires mutual confidence and a feeling of 
partnership in an enterprise in  which success comes to those who 
achieve actual results and not through favouritism. 

Cost of Idleness.-Though Gantt was not, perhaps, the first 
to  note the great importance of the idleness of equipment, he 
was the first who called attention to its importance and made 
manufacturers realize that a machine-tool standing idle is a 
burden of cost; and to point out that the cost of this idleness 
should be known to the management, though it  should not be 
included in the cost of the work actually done. All possible effort 
should be made to reduce the idleness of equipment and, when 
estimating the cost of work in prospect or determining the cost 
of what has been done, only charges for  the equipment actually 

used should be made. Entering this cost in the profits and loss 
account, where it  belongs, does not, of course, lessen the actual 
loss; but i t  eliminates the chance of self-deception, and brings 
into view actual facts that are otherwise concealed and often 
seriously misleading-particularly when preparing cost estimates 
in  competitive business, or in making financial statements. 

Influence of Gantt.-Both Taylor and Gantt declined to 
work with owners who were not willing to  share the benefits of 
improved production with their workers. But with all of Taylor's 
intellectual keenness and in spite of his excellent intentions he was 
not a good psychologist. H e  had difficulty in  perceiving why a 
proposition made by him, and which he believed to be  entirely fair 
and even advantagepus to  the workers, should not be readily 
accepted by them, and their co-operation secured forthwith. 
Gantt, who worked with Taylor for a number of years, was well 
and broadly educated, but had had no industrial experience. Some 
time after he had been in practice on his own account, he became 
consultant to a group of factories in which the so-called human 
element had received much attention. His task was to unify the 
varying management systems and gradually supplant them with 
the Taylor system modified somewhat by his personal experience. 
I t  soon became apparent that, in  order to make satisfactory prog- 
ress, Gantt had to be relieved of all responsibility for bringing 
minor executives and employees "into line." Taylor's unmodified 
system showed weaknesses where it  came into contact with fore- 
men who had been in the habit of thinking, making suggestions and 
having them met with a t  least appreciative attention. These men 
lost interest a t  first and had to be taken in hand by some one whom 
they knew, and in whom they had confidence. After his work was 
completed, Gantt declared that this, the largest and most important 
installation made by him, was also the easiest, and the most suc- 
cessful, because he had the interested co-operation of everyone. 
Gantt had learned a great truth-that i t  is better to  enlist, a t  the 
beginning, the interest of the workers and foremen by giving them 
recognition and a part to  perform. The  entry of the United 
States into the World War forced Gantt into what may be called 
a new and much better method of approach; one which is in 
accord with the demonstrated fact that, a t  least in America, most 
of the losses called indzcstrial wastes are attributable to  faults for 
which management and not the workers, is responsible. 

The Gantt Chart is probably the most important contribution 
to the science of management made by  Gantt. The fundamental 
principle of this chart will be understood from fig. I, wherein i t  is 
assumed that 450 pieces of work are to  be machined withln a 
week of 45 working hours. This would mean an average of ten 
pieces per hour, so that, on this illustrative chart each horizontal 
space within a full day is taken as representing two hours of work- 
ing time, also 2 0  pieces of work to be done. On Monday only 60 
pieces were made, and the light horizontal line is accordingly drawn 
through three spaces to  show the work done that day. Also a 
heavier horizontal, or totalizer, line is drawn below to the same 
length, or to  the point (a). Tuesday 70 pieces were finished, and 
the light line in the Tuesday space is drawn through 33 horizontal 

-t 

spaces. At the same time the totalizer line is extended 34 spaces 
from (a) to (b)  so that it  then shows the completion of I30 
pieces, or 50 pieces behind the schedule. Wednesday 80 pieces 
were done; the light line is drawn through the entire space for that 
day, and the heavy line still shows a shortage of SO pieces, having 
been also extended through four spaces to  (c). For each of the 
remaining days of the week the production was sufficiently above 
the schedule to complete the assigned task for the week. When- 
ever the production runs above the schedule for the day the 
light line is drawn to the left the proper distance to show the 
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excess, thus keeping it  within its proper time space, In thiq 
manner, by means of very simple and easily drawn straight lines, 
there is available a daily picture of progress and accomplishment 
with relation to  time; and, a t  any time during the period, the 
total is clearly indicated. 

Fig. 2 is a chart such as is actually used to keep a record of the 
hours that machines are operated and, when they fall short of the 
full working period, the reason for it. On t h ~ s  chart there is no 

- Weekly Total of s Machine 
II Weekly Total 01 G ~ U P  of Mdchlne. - Weahly Total of all Msrhlnes In Department 

FIG. 8.- GANTT M A C H I N E  RECORD CHART 

record of the amount of work done, but only how much of the 
time the machines are actually operating, how much of it  they are 
idle, and for what reason. Thus drill press 207 is shown to have 
had no one to operate it  on Monday and Tuesday of the first 
week; Wednesday, Thursday and Friday, it  operated only five 
hours each day, because i t  needed repairs, as indicated by R. On 
Saturday i t  was shut down and thoroughly repaired, so that during 
the following week i t  operated full time until Friday, when, as  
shown by the line of P's, there was trouble with the power which, 
of course, affected all the machines. Milling-machine 76 suffered 
mostly from lack of material and 79, from lack of help. Lathe 
847 ran out of orders the second Thursday, and had no operator 
on Saturday. I t  is obvious that a chart may be ruled for all the 
working days of a month, or for all the months of a year, and be 
used to keep constantly within the vision all important facts. The 
charts are small; 1 1  x 17 in. (279 x 432 mm.) is a good size. 

M a n  Record Charts.-Records of employees both in compari- 
son with established standards, and with each other, called nzan 
record charts; records of departments, each by itself, and grouped 
upon a single chart for comparison; records of expenditures com- 
bined with the budget are readily reduced to a convenient size and 
style, and the general manager of a factory can get, almost 
instantly, a conlplete picture of how the work is going. 

The Load Chart.-The principle of the Gantt chart can be 
applied to  almost any collective activity. One of its most useful 
forms is called the load chart which shows at  a glance the date 
to which each machine or work space has been loaded with work 
by the planning department. This is most important when the 
question of taking on more work arises, making promises of 
delivery, o r  deciding whether or not to  install additional equip- 
ment. Very gratifying results have come from the application of 
the Gantt chart to  purely managerial functions. Not only have 
such partial installations resulted in important reductions of in- 
ventories, but the allotted time between placing an order and its 
completion has been reduced in some cases to about one-fourth 
of what it  had been. The  work of Taylor, and his associates and 
followers, Gantt, Barth, Cooke and Hathaway has been supple- 
mented by  many others, mainly in the way of properly related and 
harmonious additions, and they have extended the work outside 
purely industrial operations and into the fields of budgeting, 
accountancy, sales and marketing and even financing. I t  is par- 
ticularly t o  be noted that the object of scientific management is 
not t o  establish a paternal or an eleemosynary relation, hut that 
it is a purely business arrangement, and like all other freely-made 
business arrangements must be advantageous to both parties. 

Taylor believed that its benefits would continue to go to employers 
and workers as long as it  was used. That is for the future to  
decide; but i t  has proved in application in many cases greatly to 
the advantage of both worker and employer and does much to keep 
the peace in industrial fields, pending further advances in  our 
knowledge of how best to  get from the earth's resources and 
equitably distribute the things needed for the support, comfort, 
progress and happiness of the human family. 
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SCIENTIFIC MANAGEMENT IN EUROPE 
The development of scientific management in Europe may be 

regarded from two angles. The writings of F. W. Taylor have 
been translated into most of the European languages. The actual 
methods and systems which he employed have received atten- 
tion from a number of leading industrialists in most European 
countries. Examples are to  be found which, allowing for national 
differences, represent an attempt to  apply completely in individ- 
ual enterprises the management structure outlined in his books. 
Of greater importance, however, has been the tendency to accept 
the underlying philosophy which he applied to industrial control. 
Broadly speaking, that philosophy contemplated the full accept- 
ance of the standards and methods of scientific investigation for 
the solution of every variety of problem presented by  industrial 
life. I t  included the whole-hearted application to the tasks of 
management not only of discoveries in the exact sciences such as 
physics and chemistry, but of the outlook and work of experi- 
mental psychology, physiology, statistics and sociology. 

Before the World  War.-Prior to  1914 the progress of 
scientific management in this broader sense was slight. Mention 
may be made of Hans Renoid Ltd. in Great Britain, who had 
begun to apply Taylor conceptions to  their operations. I n  France 
Henri le Chatelier, de FrCmenville and others introduced Taylor's 
ideas t o  their countrymen. On somewhat different lines Henri 
Fay01 started as  early as 1900 to publish the results of his long 
experience as  director of the SociCtC de Commentry-Fourcham- 
bault. But it  was not till 1916 that the appearance of his Admitt- 
istratio~z ilzdustrielle et gdndrale directed popular attention to his 
doctrine of administration. This doctrine insisted on the im- 
portance of the administrative function, which he analysed into 
the activities of planning, organizing, directing, co-ordinating and 
controlling. I t  has many similarities to Taylor's work. 

The period of the World War with its accompanying demand 
for  unprecedented outputs of munitions and other products called 
into prominence any and every method which might help the na- 
tions of Europe in the industrial aspects of the struggle. At the 
same time considerations of national emergency did much to 
break down the trade union opposition to  changes of method. 
Following on the strong attack against the Taylor system initiated 
by the American Federation of Labor, opposition had already 
assumed considerable dimensions in Europe. Throughout the 
war years, however, and during the period of reconstruction and 
boom conditions which followed the Armistice, Governments and 
industrialists co-operated in the study and application of scientific 
management. I n  France a number of professional soldiers placed 
in charge of munition factories contributed much constructive 
thought to  the application of Taylor's principles, reinforced by 
their experience of the military services. I n  Great Britain the 
report of the Committee on the Health of Munition Workers 
(1916) and the foundation of the welfare department of the Min- 
istry of Munitions (1917) en~phasized the importance of the 
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scientific approach in dealing with the personnel of industry. 
There followed the foundation of the Industrial Fatigue Research 
Board and the National Institute of Industrial Psychology and 
Physiology. Applications of the exact sciences were covered by 
the Department of Scientific and Industrial Research, which 
organized research associations in various industries. The British 
Engineering Standards Association expanded its well-established 
activities in the direction of simplification and standardization. 
One of the pamphlets of the short-lived Ministry of Reconstruc- 
tion officially recommended the adoption of scientific methods 
of industrial management. The trade union opposition was, how- 
ever, still very strong and was reinforced by the demand for the 
restoration of pre-war union conditions. 

In  Germany also the period was marked by an increased inter- 
est in psycho-technology, and much research was undertaken on 
fatigue, selection of workers and allied subjects. 

After the War.-The severe depression and the period of 
uncertainty in national finances which followed, delayed develop- 
ments in the older countries. But in Eastern Europe the new 
countries which had been established by the Treaty of Versailles 
made a determined effort to  build up their national economy on 
the most modern lines. The lead was taken by Czechoslovakia. 
The foundation of the National Academy of Labour a t  Prague 
was strongly supported by the Government. I t  was devoted to 
the study of scientific management in every aspect. On the 
initiative of Czechoslovakia a congress was called in 1924, with 
the active help of Mr. Hoover and the American Engineering 
council. The greater proportion of the time of this first congress 
was taken up with a general account of the state of the scien- 
tific management movement in the United States. I t  was there- 
fore more in the nature of a lesson for Europeans than of an 
international exchange of views. I t  was attended by representa- 
tives from Italy, Czechoslovakia, Poland, Bulgaria, Yugoslavia 
and Russia. As a result of this congress an International Com- 
mittee for Scientific Management was established. A further 
congress took place a t  Brussels in 1926 in which Belgium, Spain 
and France also co-operated. 

Meanwhile most important developments had been taking 
place in Germany. An institution was set up  under the title of 
Reichskz~ratoriz~m fur FVirtscl~aftlichkeit (National Council for 
Scientific Management) which was subsidized by the central Gov- 
ernment. I t  was entrusted with the task of co-ordinating and 
exercising a general control over a number of national bodies of 
a technical and scientific character engaged in the study of vari- 
ous applications of science to industry. I n  this capacity it  was 
given complete authority to  distribute all grants for this purpose 
whether emanating from the Government or from large indus- 
trial organizations, grants which amounted in 1926 to more than 
a million marks. In  addition it acts as a propagandist body 
throughout the whole country, calling attention to the results of 
scientific investigation by means of the press, special publicatjons, 
congresses and exhibitions. 

Parallel with this movement, the great German industrialists, 
faced with difficulties following on the stabilization of the mark, 
were compelled to  give close attention to the more logical or- 
ganization of the whole of their national industry. Their desire 
to  eliminate inefficient plants and to escape from the worst effects 
of unregulated competition issued in a strong movement in favour 
of a deliberate attack on their problem by means of amalgama- 
tions on a national and international scale. This movement has 
been given the general title of "rationalization," a term which is 
a t  present used alternatively in a wider and a narrower sense. 
By a great many persons it is taken to imply merely the general 
tendency to a larger grouping of industrial units in cartels, trusts 
or combines which has been such a marked feature of industrial 
life in all European countries since the War. T o  others, among 
whom must be included the members of the World Economic 
Conference, the word connotes the whole of the changed attitude 
towards economics which looks to a deliberate and scientific con- 
trol of the processes of production and distribution, whether in 
the individual works, within a national industry or on an interna- 
tional scale. 

During this period encouragement of scientific management 
on a national scale took place in many other European coun- 
tries. In  Russia the Central Council for Scientific Management 
was established in Moscow and linked up with a wide range of 
local institutions established throughout the Union of Socialist 
Soviet Republics. I n  Italy the Ente Nazionale Italiano per Z'Or- 
ganizzazione Scientifica del Lavoro (Italian National Union for 
Scientific Management) greatly extended its activities with the 
full support of the Government. I t  thus became one of the most 
important instruments of the Fascist Administration in carrying 
through its programme of national reconstruction. Similar or- 
ganizations were started in Austria, Belgium, France and Poland. 

With the greater stability in national finances and the general 
improvement in European economic conditions of 1927 the stage 
was thus set for a forward step. The initiative was provided by 
a group of internationally-minded Americans who saw, in the 
theories of industrial management which had proved so valuable 
to many of their own enterprises, a strong impetus towards 
European economic recovery. Mr. E.  A. Filene and Mr. H .  S. 
Dennison, on behalf of the Twentieth Century Fund, approached 
the International Labour Office. A careful report on the position 
of the scientific management movement in Europe was prepared 
by P.  Devinat, an official of the I.L.O. selected for this pur- 
pose. As a result of this report the International Management 
Institute was established a t  Geneva in the early months of the 
year, under the joint administration of the International Com- 
mittee for Scientific Management, the Twentieth Century Fund 
and the I.L.O. A permanent establishment was thus provided 
for the comparative study of methods of industrial management 
on an international scale, and to promote a wider knowledge of 
scientific management practices. 

Two immediate consequences followed. I n  the first place the 
documentation prepared for the Industrial Committee of the In- 
ternational Economic Conference on the whole question of ra- 
tionalization was thorough, comprehensive and authoritative. The 
resolutions of the conference on the subject constituted a whole- 
hearted recommendation to traders, industries and Governments 
all over the world to study and apply the underlying philosophy 
developed by F. W. Taylor, not only to individual factories but 
to whole industries, both nationally and internationally, and to 
every phase of economic life including commerce, agriculture and 
the home. Thus the full weight of the greatest body of experts 
in the economic field which has ever been brought together was 
thrown definitely into the scales in favour of the ideas which 
Taylor had initiated. European countries which had viewed his 
practices with doubt and distrust suddenly found that they had 
received the official sanction and endorsement of the representa- 
tives of capital, labour and economic thought, specially convened 
to discover methods by which European trade might recover from 
its post-war difficulties. 

The effect of these resolutions was very great. The third In- 
ternational Scientific Management Congress, convened at  Rome 
in Sept. 1927 gave evidence of the widespread effort and inter- 
est which had been aroused. Over 150 papers were contributed to 
the proceedings, covering the application of scientific manage- 
ment methods not only to industrial production, but to  agricul- 
ture, public administration, selling, office management and do- 
mestic work. Many of the papers were devoted to the special 
problems involved in introducing these methods into established 
organizations. The congress was attended by over 1,400 delegates 
representing 45 different countries. 

The adaptation of scientific management technique to Euro- 
pean conditions presents many difficulties. I n  countries where 
the standard of living is lower and the opportunities of economic 
expansion at  a rapid rate are less favourable than in the United 
States, the immediate displacement of workers owing to improved 
efficiency requires special methods of approach. The psychology 
both of industrialists and of their employees differs widely from 
the American model. The consumers as a body are less ready to 
accept the results of standardized mass production. But on the 
whole it seems clear that the movement started by Taylor is 
fairly established in the great majority of industrialized coun- 
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tries. His ideas are being pursued with a vigour and enthusiasm 
almost unparalleled in any other department of thought. There is 
ground for belief that in Europe as in America the claim of his 
immediate followers mill be substantiated. H e  will come to be 
regarded as the founder of a second industrial revolution. 

(L. U.) 

INDUSTRIAL COST ACCOUNTING 

Industrial cost accounting is a definite division of account- 
ancy which embodies the analysis, control, and interpretation of 
such financial outlays as are necessary in the manufacturing of 
an article or service, and for measuring the performance of each 
and every productive process involved in making such article or 
service. By use of cost accounting, executives segregate profit- 
able from unprofitable units; locate and measure wasteful meth- 
ods; and measure through the use of variances, deviations from 
standard performance for each and every activity carried on 
within the plant. 

All costs classify into three elements: ( I )  Direct Labour 
Cost; ( 2 )  Direct Material Cost; (3) Overhead Cost. The first 
two elcnlenis dre dirc~i iy idertiified with the specific units made 
and together constitute "the prime cost" of the unit. Overhead 
cost, in contrast, cannot be directly attributed to specific units 
and therefore must be spread to the units by some indirect pro- 
cedure. Many different methods are found throughout industry 
for doing this. Earlier methods used a relationship between over- 
head and the direct labour dollars, or the direct labour hours, or 
the prime cost. Further advances distributed overhead to the ma- 
chine hour, or bench hour time that was involved in making spe- 
cific units. Present methods in more advanced industries distribute 
their overhead through standard costs. By this procedure over- 
heads are budgeted to the different operating departments. These 
departments also are budgeted for so many standard units of 
goods, usually expressed in units per hour, and the budget cover- 
ing overhead is spread according to these units. 

Types of Cost Systems.-Basically there are two different 
types of cost systems. One. the job-order system; the other, the 
process cost system. The building of a bridge, the construction of 
special apparatus, or a particular design for a specific customer, 
call for a job-order cost system. The process cost system is 
used in industries producing a standard article, where articles are 
made for stock regardless of customer. Electric bulbs, typewrit- 
ers, bathtubs, and beer are typical production units found under 
process cost methods. 

Deve lopment  of S t a n d a r d  Costs.-Both the job-order and 
process cost system usually are identified with actual costs. In  
contrast to these are standard costs. 

Actual costs are the traditional type found in American indus- 
try. Their operation gives around the ~ o t h ,  or 15th of the month. 
a cost picture of  the previous month's operations broken down as 
to  the actual costs of departments and of units. 

Standard costs differ widely from actual costs. They consti- 
tute an entirely different philosophy of industrial management. 
They are a fundamental part of the "exception principle" in in- 
dustry. Under this principle, management concerns itself only 
with off-standard conditions-the exceptionaI things. The bulk 
of the work goes through the plant a t  a standard cost known and 
understood before the operations begin. The exceptions show as 
variances from the standards and these must be analyzed Under 
a standard cost system the costs of the unit remain constant for 
a year and are based upon the following principles: 

(a) The plant as running at normal volume. 
(b) The weighted average rate of pay set forth for each 

operation. 
(c) A standard time established for the work to be per- 

formed. 
(d) Material costs reflecting definite yields. 
(e) Material price conditions set for a long time period. 

Costs under such a plan reflect normal conditions. The thou- 
sand and one actual cost items that jump up and down, go hither 
and yon, are but detours from the charted course. Such detouys 
are reflected as operating variances. The study and analysis of 
these variances form the basis for setting operating policies. 

Standard cost procedure also embodies the flexible budget, 
whereby all supervisors are controlled by a budget shaped to any 
given volume of production. 

Management working under standard costs has a planned pro- 
gram for the month and the year ahead. A11 operations are meas- 
ured by what is done against what should have been done. Vari- 
ances from normal are corrected quickly so that malconditions do 
not become cancerous. 

Appl ica t ion  of S t a n d a r d  Costs and Budgets  t o  Dis t r ibu -  
tion.-A recent development has been the extension of standard 
costs and flexible budgets into the field of distribution covering 
delivery, advertising, selling, and administrative costs. Budgets are 
established for each distribution at  a standard volume of sales 
and at  a standard price for the products. Deviations from these 
standards are noted monthly and the whole field of distribution 
works on the "exception principle" just as does manufacturing. 

Cost accounting is little more than 40 years old. But it has 
made great strides forward. During this period it  has become 
the most effective tool of management. I t  now controls expenses 
in relation to the volume of goods. I t  measures actual perform- 
ance against s tandard and analyzes the causes of the  variances 
Foremen, supervisors, general managers, district sales heads, and 
sales managers, each have a specific cost program established for 
them that measures their accomplishment. Reports that emanate 
from the standard cost accounting system reflect how well they 
have performed the tasks set for them. 

BIBLIOGRAPHY.-L. P. Alford, Cost and Production Handbook 
(1934): Roy B.  Kester, Accounting Theory and Practice, Vol. I ,  3rd 
ed., (1g30), '1701. 11, 3rd ed. 1933 (now called "Advanced Account- 
ing") ; Sanders, Hatfield and Moore, A Statement o f  Accounting 
Principles (1938) ; Eric A. Camman, Basic Standard Costs (1932) ; 
Clarence L. Van Sickle, Cost Accounting, Fundafnentals and Pro- 
cedures (1938) ; G. Charter Harrison, Standard C o ~ t s  (1930) ; Chas. 
Reitell and C. E. Johnston, Cost dcccunting, Principles and Metltods, 
2nd ed. (1937) ; Cecil M. Gillespie, Accounting Procedure for Standard 
Costs (1935) ; Library Catalogue, Institute of Cost and Works Ac- 
countants, London. (C. RE.) 

SCImTIFIC METHOD is a collective term denoting the 
various processes by the aid of which the sciences are built up. In  
a wide sense, any mode of investigation by which scientific or 
other impartial and systen~atic knowledge is acquired is called a 
scientific method. Such methods are of two principal types- 
technical and logical. A tecltnical or technological metlzod is a 
method of manipulating the phenomena under investigation, meas- 
uring them with precision, and determining the conditions under 
which they occur, so as to be able to  observe them in a favourable 
and fruitful manner. A logical metlzod is a method of reasonimg 
about the phenomena investigated, a method of drawing inferences 
from the conditions under which they occur, so as t o  interpret 
them as accurately as possible. The term "scientific method" in 
the first instance probably suggests to most minds the technical 
methods of manipulation and measurement. These technical 
methods are very numerous and they are different in the different 
sciences. Few men ever master the technical methods of more 
than one science, or one group of closely connected sciences. An 
account of the most important technical methods is usually given 
in connection with the several sciences. I t  would be impossible, 
even if i t  were desirable, to give a useful survey of all, or even 
of the most important, technical methods of science. I t  is differ- 
ent with the logical methods of science. These methods of reason- 
ing from the available evidence are not really numerous, and are 
essentially the same in all the sciences. I t  is both possible and 
desirable to survey them in outline. &loreover, these logical 
methods of science are in a very real sense the soul of the techni- 
cal methods. 

I n  pure science the technical methods are not regarded as an 
end in themselves, but merely as a means to the discovery of the 
nature of the phenomena under investigation. This is done by 
drawing conclusions from the observations and experiments which 
the technical methods render possible. Sometimes the technical 
methods make it possible for the expert investigator t o  observe 
and measure certain phenomena, which otherwise could either not 
be observed and measured at  all, or not so accurately Sometimes 
they enable him so to determine the conditions of their occurrence 
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ihat he can draw reliable conclusions about them, instead of hav- 
ing to be content with unverified conjectures. The highly specu- 
lative, mainly conjectural character of early science was no doubt 
due entirely to the lack of suitable technical methods and scientific 
instruments. I n  a sense, therefore, i t  may be said that the techni- 
cal methods of science are auxiliary to the logical methods, or 
methods of reasoning. And it  is these methods that are to be con- 
sidered in the present article. The technical methods of science, 
as ought to be clear from the preceding remarks, are of first rate 
importance, and we have not the remotest desire to underrate 
them; but it  would be futile to attempt to  survey them here. 

Some M e n t a l  Act ivi t ies  Common t o  A l l  Methods.-There 
are certain mental activities which are so absolutely indispensable 
to  science that they are practically always employed in scientific 
investigations, however much these may vary in other respects. 
I n  a wide sense these mental activities might consequently be 
called methods of science, and they are frequently so called. But 
this practice is objectionable, because it  leads to  cross division 
and confusion. What is common to all methods should not itself 
be called a method, for i t  only encourages the effacing of important 
differences; and when there are many such factors common to all 
the methods, or most of them, confusion is inevitable. When the 
mental activities involved are more or less common to the 
methods, these must be differentiated by reference to  other, 
variable factors-such as the different types of data from which 
the inferences are drawn, and the different types of order sought 
or discovered in the different kinds of phenomena investigated- 
the two sets of differences being, of course, intimately connected. 
The  mental activities referred t o  are the following: Observation 
(including experiment), analysis and synthesis, imagination, sup- 
position and idealization, inference (inductive and deductive), 
and comparison (including analogy). A few words must be said 
about each of these; but no significance should be attached to the 
order in which they are dealt with. 

Observa t ion  and Experiment.-Observation is the act of 
apprehending things and events, their attributes and their con- 
crete relationships. From the point of view of scientific interest 
two types of observation may be distinguished, namely: ( I )  The 
bare observation of phenomena under conditions which are beyond 
the control of the investigator, and ( 2 )  experiment, that is, the 
observation of phenomena under conditions controlled by the in- 
vestigator. What distinguishes experiment from bare observation 
is control over what is observed, not the use of scientific apparatus, 
nor the amount of trouble taken. The mere use of telescopes or 
microscopes, etc., even the selection of specially suitable times 
and places of observation, does not constitute an experiment, if 
there is no control over the phenomenon observed. On the other 
hand, where there is such control, there is experiment, even if 
next to'no apparatus be used, and the amount of trouble involved 
be negligible. The making of experiments usually demands the 
employment of technical methods, but the main interest centres 
in the observations made possible thereby. The great advantage 
of experiment over bare observation is that it  renders possible a 
more reliable analysis of complex phenomena, and more reliable 
inferences about their connections, by the variation of circum- 
stances which it  effects. I t s  importance is so great that people 
comn~only speak of "experimental method." The objection to 
this is that experiment may be, and is, used in connection with 
various methods, which are differentiated on other, and more 
legitimate, grounds. T o  speak of a method of observation is even 
less permissible, seeing that no method can be employed with- 
out it. 

Ana lys i s  a n d  Synthesis.-The phenomena of nature are very 
complex and, to  all appearances, very confused. The discovery 
of any kind of order in them is only rendered possible by  processes 
of analysis and synthesis. These a r e  as  essential t o  all scientific 
investigation as is observation itself. The process of analysis is 
helped by the comparison of two or more objects or events that 
are similar in some respects and different in others. But while 
comparison is a necessary instrument of analysis, analysis, in its 
turn, renders possible more exact comparison. After analysing 
some complex whole into its parts or aspects, we may tentatively 

connect one of these with another in order to discover a law of 
connection, or we may, in imagination, combine again some of 
them and so form an idea of what may be common to many 
objects or events, or to whole classes of them. Some combinations 
so obtained may not correspond to anything that has ever been 
observed. In  this way analysis and synthesis, even though they 
are merely mental in the first instance, prepare the way for 
experiment, for discovery and invention. 

Imagina t ion ,  Supposi t ion and Idealization.- Such order 
as may be inherent in the phenomena of nature is not obvious on 
the face of them. I t  has to be sought out by a n  active interrogation 
of nature. The interrogation takes the form of making tentative 
suppositions, with the aid of imagination, as t o  what kind of order 
might prevail in the phenomena under investigation. Such suppo- 
sitions are usually known as hypotheses, and the formation of 
fruitful hypotheses requires imagination and originality, as well 
as familiarity with the facts investigated. Without the guidance 
of such hypotheses observation itself would be barren in science, 
for we should not know what to look for. Mere staring a t  facts 
is not yet scientific observation of them. Hence for science any 
hypothesis, provided it  can be put to the test of observation or ex- 
periment, is better than none. For observation not guided by 
ideas is blind, just as ideas not tested by observations are empty. 
Hypotheses that can be put to  the test, even if they should turn 
out to be false, are called "fruitful"; those that cannpt be so tested, 
even if they should eventually be found to be true, are for the time 
being called "barren." Intimately connected with the processes 
of imagination and supposition is the process of idealization, that 
is, the process of conceiving the ideal form or ideal limit of some- 
thing which may be observable but always falls short, in its ob- 
served forms, of the ideal. The use of limiting cases in mathe- 
matics, and of conceptions like those of an "economic man" in 
science are examples of such idealization. 

Inference.-This is the process of forming judgments or opin- 
ions on the ground of other judgments or on the evidence of ob- & 

servation. The evidence may be merely supposed for the sake of 
argument, or with a view to the further consideration of the con- 
sequences which follow from it. I t  is not always easy to draw 
the line between direct observation and inference. People, even 
trained people, do not always realize, e.g., when they pass from 
the observation of a number of facts to a generalization which, a t  
best, can only be regarded as  an inference from them. But the 
difficulty need not be exaggerated. There are two principal types 
of inference, namely deductive and inductive. Inductive inference 
is the process of inferring some kind of order among phenomena 
from observations made. Deductive inference is the process of 
applying general truths or concepts to suitable instances. In  
science inductive inference plays the most important role, and the 
methods of sciences are mainly instruments of induction or auxil- 
iaries thereto. But deductive inference is also necessary to  science, 
and is, in fact, a part of nearly all complete inductive investiga- 
tions. Still, marked inductive ability is very rare. There are thou- 
sands who can more or less correctly apply a discovery for one 
who can make it. 

Comparison a n d  Analogy.-Reference has already been 
made to the importance of the process of comparison in the 
mental analysis of observed phenomena. The observation of simi- 
larities and differences, aided by the processes of analysis and syn- 
thesis, is one of the first steps to knowledge of every kind, and 
continues to be indispensable to the pursuit of science throughout 
its progress. But there are degrees of similarity. Things may be 
so alike that they are at  once treated as instances of the same 

, kind or class. And the formulation and application of generaliza- 
tions of all kinds are based upon this possibility of apprehending 
such class resemblances. On the other hand, there is a likeness 
which stops short of such close class likeness. Such similarity is ' usually called analogy. The term is applied to  similarity of struc- 
ture or of function or of relationship, in fact, to similarity of 
almost every kind except that which characterizes members of the 
same class, in the strict sense of the term. And analogy plays a 
very important part in the work of science, especially in suggest- 
ing those suppositions or hypotheses which, as already explained, 
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are so essential to scientific research and discovery. As the subject 
is discussed in the article ANALOGY, no more need be said about 
it  here. 

After this brief survey of various mental activities which are 
more or less involved in the pursuit of every kind of knowledge, 
and consequently form no suitable bases for the differentiation of 
the various methods of science, we may now proceed to the con- 
sideration of the several scientific methods properly so called. 

Classification.-This may be described as the oldest and 
simplest of scientific methods. The observation of similarities be- 
tween certain things, and classing them together, marks the earliest 
attempt to discover some kind of order in the apparently chaotic 
jumble of things that confront the human mind. Language bears 
witness to  the vast number of classifications made spontaneously 
by pre-scientific man. For every common noun expresses the 
recognition of a class; and language is much older than science. 
The first classifications subserved strictly practical purposes, and 
had reference mainly t o  the uses which man could make of the 
things classified. They were frequently also based on superficial 
resemblances which veiled deeper differences, or were influenced 
by superficial differences which diverted attention from deeper 
similarities. But with the growth of the scientific spirit classifica- 
tions became more objective or more natural, attention being paid 
to  the objective nature of the things themselves rather than t o  
their human uses. Even now scientific classification rarely begins a t  
the beginning, but sets out from current classifications embodied 
in language. I t  has frequent occasion to correct popular classifica- 
tions. At the same time it  has difficulties of its own, and more than 
one science has been held up for centuries for want of a really 
satisfactory scheme or classification of the phenomena constituting 
its field of investigation. T o  recognize a class is to recognize the 
unity of essential attributes in  a multiplicity of instances; it  is a 
recognition of the one in the many. To  that extent it is a dis- 
covery of order in things. And although i t  is the simplest method 
of science, and can be applied before any other method, it  is also 
the fundamental method, inasmuch as its results are usually as- 
sumed when the other methods are applied. For science is not, 
as a rule, concerned with individuals as such, but with kinds or 
classes. This means that the investigator usually assumes the 
accuracy of the classification of the phenomena which he is study- 
ing. Of course, this does not always turn out to  be the case. And 
the final outcome of the application of other methods of science to  
certain kinds of phenomena may be a new classification of them. 

T h e  E v o l u t i o n a r y  o r  Gene t ic  Method.-When classifying 
things according to their present similarities and differences it  
sometimes happens that one is impressed by certain resemblances 
between things, although these cannot be regarded as belonging to 
the same class. In  such cases the suggestion sometimes forces 
itself upon the mind of the investigator that these similar yet 
different classes of things may be descendants of a common an- 
cestry. And, if he inclines to the general feasibility of the idea 
of evolution in some sense or other, he will feel confronted with a 
new problem, namely, that of tracing the stages in the descent or 
evolution of the kindred classes. This applies especially to the 
study of living things and their creations, including human cus- 
toms, institutions, discoveries and inventions. This method of 
investigation is commonly known as the genetic or evolutionary 
method. Kherever it  is applied with success it affords a deeper 
insight into the unity and continuity of certain kinds of facts than 
is afforded by the above-mentioned method of classification. 
Sometimes, indeed, the real significance of the resemblances on 
which ordinary classification is based is brought to light first by 
the genetic method, which shows the similar classes to be different 
stages or phases of a system of continuous or intimately connected 
differentiations. 

The application of the genetic method is directed to  the dis- 

rect procedure, according to Darwin, is to seek them, in  the first 
instance, among kindred classes of objects. But i t  is rarely 
possible to  secure sufficient evidence from a study of the nearest 
kindred only. The investigator is, consequently, often compelled 
to  seek farther afield for missing links in the probable chain of 
evolution. Thus, e.g., Darwin himself, when investigating the 
evolution of the honeycomb of the hive-bee, kept closely t o  kindred 
species; but when he traced the evolution of the eye of verte- 
brates he went far afield, and invoked the help of facetted eyes, 
eyes without a lens, and eyes that are mere aggregates of pigment 
cells. Similarly, the comparative psychologist, when tracing the 
evolution of the human mind, does not confine his attention to the 
higher apes (the primates), but seeks light also from the lower 
animals, going even to the ant t o  learn of its ways. The  second 
of the aforementioned tasks of the genetic method, namely, the de- 
termination of the causes which may have produced the various 
changes constituting the series of evolutionary stages, is mosdy 
very difficult. A purely mechanistic explanation seems out of the 
question. I n  opposition to it there has been put forward the view 
of emergence (q.v.) or of creative evolution (9 .v . ) .  These views 
may be a healthy reaction against mechanistic pretensions; but 
they run the risk of confusing the christening of a problem with 
the solution of it. 

The term "comparative method" is sometimes used as the 
equivalent of the evolutionary or genetic method just explained ; 
but sometimes, perhaps more frequently, it is used in the rather 
ambiguous and indiscriminate sense of "the method of the com- 
parative sciences," such as  comparative philology, comparative 
anatomy, sociology, etc. These sciences, however, employ a 
variety of methods sometimes including the evolutionary method, 
and sometimes not. All they seem t o  have in common is a 
process of comparison. But, as already explained, comparison is no 
distinctive method, but rather an activity common t o  every method 
and want of method. 

Methods f o r  Discovering Causal  Connections.-The 
method of classification and the evolutionary method satisfy to 
some extent the human quest for order, which is prompted mainly 
by the need of anticipation as a means to adaptation. Successful 
classification means a knowledge of the more or less uniform coex- 
istence of certain attributes in  the things concerned, so that it  is 
possible to  infer the presence of certain unobserved class-charac- 
teristics from certain others which are more accessible t o  observa- 
tion-say the possession of a ruminant stomach in a quadruped 
having hoofs and frontal horns. The successful application of the 
genetic method means the possibility of inferring later stages from 
the present stage of a n  evolutionary series. But such uniformities 
are not the most reliable or most important for science or for life. 
Another and more important kind of uniform connection, perhaps 
the most important kind of uniform connection discoverable, is 
the causal connection between things or events. The general char- 
acters of causal connection is discussed in the article CAUSALITY, 
and an idea of it  will be assumed here. T o  discover causal con- 
nection is to  discover uniform connections between certain physi- 
cal antecedents and certain consequents. Now, natural events do 
not disclose their causal connections to mere inspection. These 
connections can only be inferred or guessed from the observation 
of certain kinds of sequences or concurrences. The general char- 
acter of the kind of observations which suggest causal connections, 
or confirm such suggestions, have been formulated in certain 
canons of induction, which are commonly known as the five 
simpler inductive methods. But there are also certain other 
methods of tracing causal connections, notably the statistical 
method, and certain combinations of the simpler inductive 
methods and deductive reasoning which may be called collectively 
the deductive-inductive method. We shall now proceed to deal 
with these methods in turn. 

covery of two things, namely: ( I )  the main stages through which 
the evolution of the facts under investigation has probably passed, 
and ( 2 )  the causes which produced the various changes constitut- 
ing the several phases in the suggested course of evolution. In 
dealing with the first of these problems, namely the discovery of 
the main stages or gradations of an evolutionary series, the cor- 

THE FIVE SIMPLER INDUCTIVE METHODS 
These are based on our assumption that things and events 

are not a mere matter of chance, but are, in the main a t  least, the 
results determined by certain operative conditions, and occur only 
when these conditions operate. If,  then, while other things remain 
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essentially the same, a certain factor or circumstance cannot be 
omitted, or changed in quantity, without affecting the phenomenon 
under investigation, it may be concluded that the factor or cir- 
cumstance in question is an indispensable condition of that 
phenomenon, that is to  say, is causally connected with it. On the 
other hand, any circumstance the absence, or quantitative varia- 
tion, of which appears to make no difference to the phenomenon 
under investigation may be regarded as having no causal con- 
nection with it. I t  is necessary, therefore, to observe instances 
of the phenomenon concerned under circumstances as varied as 
possible, in order to find out from such observations what can and 
what cannot be removed or altered without affecting it. The pro- 
cedure may assume one of two principal forms-a direct and an 
indirect form. In  the direct form it  is shown by observation or 
experiment: ( I )  that the elimination of a certain factor or ante- 
cedent is followed by the non-appearance of the phenomenon con- 
cerned, or (2) that a quantitative change in a certain factor or 
antecedent is followed by a quantitative change in that phe- 
nomenon, although, in either case, all other relevant factors re- 
mained the same. The first of these direct forms ( I )  is known 
as the Method of Difference, the second ( 2 )  is known as the 
Method of Concomitant Variations. The indirect form of this 
procedure consists in showing that so long as a certain antecedent 
or factor is present, a certain result seems to follow, and is not 
materially affected by changes in any of the other factors or cir- 
cumstances that might appear to be relevant; and from this it is 
concluded that the phenomenon is not causally connected with the 
variable antecedents, but, since it  must be causally connected with 
something, that it  is so connected with the factor or antecedent 
that was present in all the observations made. This indirect 
method is known as the Method of Agreement. Of the two other 
methods belonging to this group, one, known as the Method of 
Residues, is only a modification of the Method of Difference, and 
the other known as the Joint Method of Agreement and Difference, 
is really the Method of Agreement supplemented by the study of 
certain negative instances so as to  approximate to some extent to 
the Method of Difference. 

The several methods have different degrees of cogency. The 
Methods of Difference and of Concomitant Variations are the 
most satisfactory; that of Agreement is least satisfactory. But 
the choice of method is not left entirely to the discretion of the 
investigator. Each method can only be applied to certain kinds of 
instances. And when the kind of instances required for the appli- 
cation of the most cogent method cannot be found, or produced, 
the investigator must perforce resort to  the next best method, and 
so on. Sometimes, indeed, he may even find it  necessary to apply 
rather loosely several of these methods to the same problem, and 
even then perhaps he may seek confirmation in deductive reasoning 
from the nature of the case in the light of accepted truths. We 
shall now formulate and explain each of the five methods sep- 
arately. 

T h e  Method  of Difference.-If two sets of circumstances 
are alike in all relevant respects, except that in one of them (the 
positive instance) a certain antecedent is present and a certain 
consequent follows, whereas in the other (the negative instance) 
both are absent, then that antecedent and that consequent are 
causally connected, that is to say, the consequent may always be 
expected to follow that antecedent in the absence of counteracting 
conditions. Using (here and throughout) the early letters of the 
alphabet to  represent antecedents, the later letters to represent 
consequents, dots to  represent the presence of irrelevant cir- 
cumstances, and an arrow (+) to mean "is followed by," or "is 
causally connected with," the Method of Difference may be sym- 
bolized as follows: a b c d. . . + w x y z. . .; a b c. . . t w x y; 
.'.d+ z. The instances compared may be two separate instances; 
or they may only be successive states of the same group of 
circumstances from which something is removed in order to  
obtain the negative instance, or to which something is added in 
order to  obtain the positive instance; or, lastly, each instante may 
consist of a group of things. But in all cases the two instances 
must be as like as possible in all essentials, except in regard to the 
difference under investigation. The significance of a certain 

difference between instances can only be determined when the in- 
stances are as  like a s  possible in other respects. The neglect of 
this precaution (known as the fallacy non ceteris paribus) easily 
leads to the attribution of an effect to the wrong antecedent (the 
fallacy of post Izoc ergo propter hoc). 

T h e  Method of Concomi tan t  Variations.-If a quantitative 
change in a certain antecedent is followed by a quantitative change 
in a certain consequent, although no other relevant circumstance 
has changed, then the antecedent and the consequent are causally 
connected. Symbolically, a b c dl -+w x y zl . . . ; a b c dz 
. . . t w x y z2 ; a b c d3 . --, w x y 23 . . . [or briefly, z 
is a function of dlz=f(d)]  ; . ' . d e  z. This method may easily be 
expressed in a form that will show its kinship with the method of 
difference, the mere presence of a certain quantitative difference 
in the antecedent (dl-d2) being followed by a quantitative dif- 
ference in the consequent (81-ZZ). But, of course, the method of 
concomitant variations has no absolute negative instance such as  
the method of difference has. The tendency of modern science 
to become increasingly quantitative has given special importance 
to the method of concomitant variations as  the instrument of 
quantitative induction, that is, for the establishment of precise 
quantitative correlations between phenomena, even when they 
are already known to be causally connected, or even when no 
interest attaches to  the question of their causal connection. The 
concomitant variation may, of course, be either direct or inverse, 
that is, the consequent may increase with an increase in the ante- 
cedent, and diminish when i t  diminishes, or the consequent may 
diminish as the antecedent increases, and increase when i t  di- 
minishes. And the proportion, in either case, may be quite simple 
or extremely complicated. 

T h e  Method of Agreement.-If several instances of a phe- 
nomenon have one relevant antecedent in  common, then the com- 
mon antecedent is causally connected with that phenomenon. 
Symbolically, a b c d . . . w x y z . . .; b d f g . . .+ x z s t 
. . ; d f k I . . .--tz s p r . . ;.'.d+,z. I t  should be noted care- 
fully that the instances required for the application of this method 
are instances that are as different from each other as possible ex- 
cept in regard to the common factor or antecedent which is under 
investigation. Just as the difference between instances is only 
significant when the instances are very similar in other respects, 
so the agreement or similarity between instances is significant 
only when the instances are as different as possible in other re- 
spects. A thousand instances which agree in  everything would be 
no better, no more instructive, than one of them. The main pre- 
cautions to be borne in mind when applying the method of agree- 
ment are the following: ( I )  To  make sure that no relevant cir- 
cumstance is overlooked; (2) Not to regard different consequents 
as similar, and assign them all to a common antecedent, merely 
because they may all serve more or less the same practical pur- 
pose; (3) To  remember that the antecedent and consequent may 
have no direct causal connection, but may both be the conse- 
quents of some other antecedents. 

T h e  Method of Residues.-If part of a- complex effect can 
be accounted for by reference to  certain antecedents which are 
known to be, or to  have been, present, and the consequents of 
which are already known from previous investigations, then the 
residue of the complex effect must be causally connected with the 
rest of the antecedents. Symbolically, a b c d . . .4 w x y z 
. . .; (a b c -+ w x y ) ;  .'. d + z. Sometimes these other ante- 
cedents are known to be present, but their precise effect has not 
yet been determined. At other times their presence is not sus- 
pected until the residual phenomenon compels the investigator to 
search for them. These latter cases are, perhaps, the most im- 
portant, as they often lead to important discoveries. I t  was, e.g., 
the residual weight or density of atmospheric nitrogen (as com- 
pared with nitrogen obtained from nitrous oxide, e t ~ . ) ,  that led to 
the discovery of argon, and it  was the residual deviation in the 
orbit of Uranus that led to the discovery of Neptune. 

T h e  J o i n t  Method  of A g r e e m e n t  and Difference.-1f a 
group of instances in which a certain phenomenon occurs have 
only one relevant antecedent in common, while another group of 
otherwise similar instances in which the phenomenon does not 
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occur have nothing relevant in common except the absence of the 
common antecedent of the first group, then that antecedent is 
causally connected with that phenomenon. Symbolically, positive 
g r o u p : a b c d  ... - - + w x y z .  ..; b d f g  ...-+ x z s t . .  .; 
d f k 2 . .  . - + z s  p v . .  .; negative group: b c f . . .+ x y s 
. . .; b g k ...--, x t p . . .; c 8 a . .  . 4 y  v ze, . . . ;  therefore 
d 4 z. The positive group consists of instances such as are re- 
quired for the method of agreement. The negative group, i t  should 
be noted carefully, does not contain any instance that, in con- 
junction with one of the positive instances, would enable one to  
apply the method of difference. But still the observation of such 
negative instances does strengthen the conclusion suggested by 
the positive instances, namely, by  eliminating the possibility of 
plurality of causes in  the positive instances (that is to say, the 
possibility that in each of the positive instances the common effect 
was produced by a different antecedent, not by the common ante- 
cedent). By treating each whole group as if i t  were one instance, 
we get here an approximation to the group form of the method 
of difference. 

N o t e  o n  "Relevance."-It may have been noticed that in the 
formulation of each of the simpler inductive methods reference 
was made to "relevant" factors or antecedents. The qualification 
is very important. Every event o r  change occurs in an infinitely 
complex setting, and i t  is only in so far as the vast majority of 
antecedents and accompaniments of any phenomenon can be 
safely ignored that it  is possible to apply these and other methods 
at  all. Of course, mistakes are sometimes made, and some thing 
that is dismissed or ignored as irrelevant may turn out to be 
most relevant. A warning t o  this effect had to be especially em- 
phasized in connection with the Method of Agreement, for 
instance. The question therefore arises as t o  how i t  can be known 
whether an antecedent or circumstance is relevant or not. No 
general, fool-proof test can be suggested. I n  every inductive 
investigation, common sense, accumulated experience and knowl- 
edge, some originality, and a spirit of adventure are indispensable. 
Nothing, not even a study of scientific method, can serve as a 
substitute for these things. One can only indicate briefly how 
investigators are commonly guided in discriminating between 
what is likely to  be relevant and what is likely to  be irrelevant. 
The most important clue is that afforded by previous knowledge. 
Antecedents and circumstances the effects of which are already 
known, and are known to be different from the phenomenon under 
investigation, are generally dismissed as irrelevant, unless there 
is some prima facie ground for  suspecting that they may be in- 
fluencing i t  t o  some extent by  way of modification or resistance. 
In  this way the knowledge of what is  relevant, like every other 
part of human knowledge, can only be improved or confirmed 
by more knowledge. Another clue is  almost too vague for precise 
description, yet its influence is  very real. I t  just consists of a 
vague feeling, or intuition, that certain things are relevant and 
others are not. This "feeling i n  our marrow" is probably an out- 
come of previous experience that has not yet emerged into artic- 
ulate thought. I t s  very vagueness shields it  from critical scrutiny. 
No wonder that i t  sometimes misleads. However, there it  is, and 
a wise man makes the best of things, keeping an open and alert 
mind, and wasting no tears over the absence of sure signs and 
fool-proof criteria. 

T h e  S ta t i s t i ca l  Method.-The simpler inductive method: 
already described, and the Deductive-Inductive Method, which 
will be dealt with presently, can only be applied t o  phenomena 
that can be adequately analysed, and examined under sufficiently 
varied conditions or circumstances. But these requirements are 
not always satisfied. Many phenomena-meteorological, biological 
medical, social, economic-are too complicated for adequate 
analysis, and are not observable under sufficiently varied or con- 
trolled conditions for  the reliable application of these methods 
I n  such cases, popular thought, impelled sometimes by practical 
needs and sometimes by sheer inability to  suspend judgment 
usually resorts t o  the so-called Method of Simple Enumeration. 
That is to  say, it  assumes a causal connection between any things 
or events between which a concurrence or sequence has beer 
observed on a number of occasions. No attempt is made to dis- 

cover exceptions or to  study the phenomena under sufficiently 
varied circumstances. I t  is a loose habit of thought, or of thought- 
lessness, rather than a scientific method. Most popular fallacies 
and superstitions are its offspring. Now, the Statistical Method 
is an attempt to deal with such complex and exceptionally diffi- 
cult, phenomena in a scientific manner. I t  has several distinguish- 
able functions. I ts  first and main business is to tidy up vast 
masses of varied data or material, so as to make them suitable for 
practical, or for scientific use. I n  this way it  embraces such in- 
terests as the practical requirements of insurance companies, etc., 
and is a useful auxiliary to  the methods of classification (which it  
furnishes with concise quantitative descriptions of classes of 
variable phenomena) and to other scientific methods. But here 
we are concerned with it  mainly as an independent method of 
science for ascertaining connections between such phenomena as 
cannot be studied adequately by the other methods of science. 
The details of statistical technique are explained in the article 
STATISTICS. Here i t  is only proposed to sketch in  outline the 
general character of statistical method as one of the methods of 
science. 

Like other scientific methods statistical method aims at the 
discovery of connections between natural phenomena. And it  
does so by  a close study of their concurrences or sequences. 
Unlike the so-called method of simple enumeration, i t  notes and 
records carefully not only actual concurrences and sequences, 
but also exceptions; i t  makes observations over as large and 
varied a field as possible; and c'autiously draws conclusions that 
will fit all the observed facts. The observation of only a few cases 
of concurrence, or sequence, or concomitant variation, among 
certain phenomena, especially when the conditions are not under 
control and the full circumstances are not known, makes it  im- 
possible to  distinguish a causal connection between the phenomena 
from a casual coincidence between them. But the observation of a 
large number of cases over a wide and varied range of circum- 
stances, an exact record of positive and negative cases, and of 
variations between series of instances, may justify a highly prob- 
able conclusion about a causal connection between the phenomena 
concerned. The assumption on which the statistical method pro- 
ceeds is this: If two phenomena, say A and B are not really con- 
nected, then their concurrence (or sequence, or concomitant 
variation) is  a mere coincidence. I n  that case, the concurrence, 
etc., of B with other things than A should, as a matter of prob- 
ability, be about as frequent as with A. But if the concurrence, 
etc., of B with A is appreciably greater than with things other 
than A, then the two are probably connected. Such greater con- 
currence of B with A than with non-A is called their correlation 
or association (according as  the reference is to  "variables," that 
is, things that can be present in various measurable magnitudes, 
or "attributes," that is, what can only be present or absent, what 
can be counted but not measured). And the main line of enquiry 
by means of statistical method, as an independent method of 
science, is into correlations and associations as clues to  causal 
connections. The degree of such correlation or association may 
vary considerably, and is expressed by certain "co-efficients." 
When it  is complete we get a general law of the ordinary type (I f  
A, then B ) ;  if partial we get what is more especially called a 
statistical law stating that B occurs in such and such a per- 
centage of cases of A ,  or A=c ( B ) ,  where c stands for some 
ascertained constant. 

I n  view of the tendency to exaggerate the importance of 
statistical method as  an independent method of science, it  may, 

i perhaps, be well t o  point out that it  is only one of the  methods 
of science, and really only a substitute for more cogent methods 
when these are inapplicable, for reasons already indicated. This 
seems obvious from the fact that as soon as the law of certain 
phenomena is discovered (by the other methods mainly) there 
is no further use for the statistical method in that field of enquiry. 
There was a time, for instance, when statistical records were kept 
of solar and lunar eclipses, just as  they are still kept of meteoro- 
logical phenomena. These records were useful and valuable, for 
they enabled the ancients already to note certain empirical 
cycles on which they could base fairly accurate anticipations of 
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eclipses, although they did not understand them. But since the 
laws of the occurrence of eclipses have been discovered there is no 
further need of statistical records of them-they can be foretold 
with accuracy and confidence. This, of course, does not affect the 
great value of statistical method as one of the methods of science, 
and as an auxiliary to  the others. The important thing to bear 
in mind is that no amount of statistical technique can serve as 
an adequate substitute for a direct knowledge of, and familiarity 
with, the phenomena under investigation. 

T h e  Deduc t ive - induc t ive  Method.-Just as money makes 
money, so knowledge already acquired facilitates the acquisition 
of more knowledge. This fact has already been illustrated above 
in connection with the method of residues, etc. I t  is equally 
evident in the case of the method which will now engage our 
attention. The progress of science, and of knowledge generally, 
is frequently facilitated by supplementing the simpler inductive 
methods by deductive reasoning from knowledge already acquired. 
Such a combination of deduction with induction, J. S. Mill called 
the "Deductive Method," by which he really meant the "Deduc- 
tive Method of Induction." T o  avoid the confusion of the "De- 
ductive hfethod" with mere deduction, which is only one part 
of the whole method, it is better to  describe it  as the "Deductive- 
Inductive Method" or the "Inductive-Deductive Method." Mill 
distinguished two principal forms of this method as applied to 
the study of naturaI phenomena, namely, ( I )  that form of it in 
which deduction precedes induction, and (2) that in which induc- 
tion precedes deduction. The  first of these ( I )  he called the 
"Physical Method"; the second ( 2 )  he called the "Historical 
Method." 

These names are rather misleading, inasmuch as both forms 
of the method are frequently employed in physics, where some- 
times, say in  the study of light, mathematical (i.e, deductive) 
calculations precede and suggest physical experiments (i.e., induc- 
tion), and sometimes the inductive results of observation or ex- 
periment provide the occasion or stimulus for mathematical de- 
ductions. I n  any case, the differences in  order of sequence are 
of no great importance, and hardly deserve separate names. What 
is of importance is to note the principal kinds of occasion which 
call for the use of this combined method. They are mainly three 
in number: ( I )  When an hypothesis cannot be verified (i.e., 
tested) directly, but only indirectly; (2) when it is possible to 
systematize a number of already established inductions, or laws, 
under more comprehensive laws or theories; (3) when, owing 
to the difficulties of certain problems, or on account of the lack 
of sufficient and suitable instances of the phenomena under in- 
vestigation, it is considered desirable either to  confirm an induc- 
tive result by independent deductive reasoning from the nature 
of the case in the light of previous knowledge, or to  confirm a 
deductive conclusion by independent inductive investigation. 

An example of each of these types may help to make them clear. 
( I )  When Galileo was investigating the law of the velocity of 
falling bodies he eventually formed the hypothesis that a body 
starting from rest falls with a uniform acceleration, and that its 
velocity varies with the time of its fall. But he could not devise 
any method for the direct verification of this hypothesis. By 
mathematical deduction, however, he arrived at  the conclusion 
that a body falling according to his hypothetical law would fall 
through a distance proportionate to  the time of its fall. This 
consequence could be tested by comparing the distances and the 
time of falling bodies, which thus served as a n  indirect verifica- 
tion of his hypothesis. (2) By inductions from numerous astro- 
nornical observations made by Tycho Brahe and himself, Kepler 
discovered the three familiar laws called by  his name, namely, 
(a) that the planets move in elliptic orbits which have the sun 
for one of their foci; (b) that the velocity of a planet is such 
that the radius vector (i.e., an imaginary line joining the moving 
planet t o  the sun) sweeps out equal areas in equal periods of 
time; and (c) that the squares of the periodic times of any two 
planets (that is, the times which they take t o  complete their 
revolutions round the sun) are proportional to  the cubes of their 
mean distances from the sun. These three laws appeared to be 
quite independent of each other. But Newton systematized them 

all in the more comprehensive induction, or theory, of celestial 
gravitation. H e  showed that they could all be deduced from the 
one law that the planets tend to move towards each other with 
a force varying directly with the product of their masses, and in- 
versely with the square of the distances between them. (3) 
H. Spencer, by comparing a number of predominantly industrial 
States and also, of predominantly military States, ancient and 
modern, inferred inductively that the former type of State is 
democratic and gives rise to  free institutions, whereas the latter 
type is undemocratic and tends to oppression. As the sparse 
evidence hardly permitted of a rigorous application of any of 
the inductive methods, Spencer tried to  confirm his conclusion 
by deductive reasoning from the nature of the case in the light 
of what is known about the human mind. H e  pointed out that 
in a type of society which is predominantly industrial the trading 
relations between individuals are the predominant relations, and 
these train them t o  humour and consider others. The result is 
a democratic attitude in all. In a State which is predominantly 
military, the relations which are most common among its members 
are those of authority, on the one part, and of subordination on 
the other. The result is the reverse of a democratic atmosphere. 

I n d u c t i v e  Methods and T h e i r  Postulates.-All the methods 
of science start from observed facts, and usually end in some kind 
of generalization relating to  a whole class of facts or events, or 
a large group of them. The number of instances actually ob- 
served is never more than a very small percentage of the whole 
class or group to which the generalization is extended. The ques- 
tion therefore arises as to  the justification of such generalization 
from a limited number of observations. Even if we assume that 
there is law and order among natural phenomena this does not 
yet answer our question. I t  is probably impossible to  offer a 
complete justification of scientific induction in this respect. As a 
matter of fact, certain assumptions are usually made, wittingly 
or unwittingly, both in science and in practical life. And all one 
can do is to  state these assumptions or postulates explicitly, and 
hope that, to  some extent a t  least, they are the result of a long 
process of adaptation of human thought to  the nature of things. 
The first of these assumptions is that i t  is possible with reasonable 
care to select samples from a group, or from a class, that will 
fairly represent the whole group or class. This assumption is 
known as  the Principle of Fa& Samples. I n  order to  obtain a 
fair sample, the selection must be made in a way that is calcu- 
lated to avoid onesidedness or bias. In  that sense such a sample 
is often described as a random sample; but the selection of such 
a sample usually calls fo r  much knowledge and insight as to the 
best way of avoiding bias. The reliability of a sample can never 
be more than probable, and the degree of this probability varies 
with the size and variety of the sample-the actual number being 
less important than the variety, whenever there is reason to sus- 
pect variation in the whole that is to be judged by the sample. 
Much depends on our experience of the phenomena in question. 
I n  some cases a single instance (observed, say, under conditions 
of the method of difference) may be deemed to be a fair sample, 
in other cases even a large sample may fail to  inspire confidence. 
This brings US to the second assumption. I n  cases of strict 
generalizations or uniformities (as distinguished from partial 
statistical laws), inferred inductively by  means of one of the more 
reliable inductive methods, what happens is really this: The 
conditions under which the observations are made are such as to  
show that in tlze particuEar cases observed certain antecedents are 
causally connected with certain consequents. The generalization 
that all antecedents of that kind are causally connected with 
consequents of that kind is made so spontaneously that most 
people hardly realize that they have made it. But, strictly 
speaking, the generalization is an additional inference over and 
above the inference concerning the connection in the particular 
cases observed. And here again one cannot strictly justify it, 
but only state explicitly the assumption on which it rests The 
assumption is that what is found to be a sufficient reason in one 
instance must be a reason in all instances of that kind. This 
assumption I have called the Principle of the Uniformity of 
Reasom. 
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Scientific Method  and Scientific Explanation.-All the 

methods of science are essentially methods of discovering order 
in natural phenomena. For it  is the ultimate aim of science to 
discover order in nature. To  discover order in any class or group 
of phenomena is to explain them; that is, to make them clearer, 
more intelligible. Conversely, to  explain anything is to indicate 
its place in some orderly system. I n  a broad sense it may be said 
that explanation generally takes the form of tracing the one in 
the many, or identity amid differences (see the article EXPLANA- 
TION). Still, there are different types of explanation, and their 
differences are worth noting. As might have been expected. there 
is a general correspondence between the several kinds of scien- 
tific method and the several types of explanation, as will appear 
from what follows. The main types of explanation may be sum- 
marily indicated under a few heads, ( I )  Reference to a Class. 
Sometimes an object is explained when i t  is allocated to its class, 
especially if the class is already known. If,  e.g., one is in doubt 
about the character of a plant, i t  is explained by finding out to 
what species or variety, etc., i t  belongs, or if one is puzzled by 
a certain flash of light i t  may be explained as lightning, etc. (2) 
Reference to an Evo lu t ior~ry  Series. Sometimes an object (or 
class of objects) is explained by assigning to it a place in a 
possible evolutionary series. Thus, e.g., the rival explanations of 
the South African skull of an alleged ape-man assigned to i t  
different places in the chain of biological evolution. (3) Reference 
to Mediatiatg Conditions. Sometimes the problem is, how certain 
apparently remote or different facts or events come to be con- 
nected nevertheless. I n  such cases the explanation takes the form of 
indicating certain intermediate facts or events which bridge the 
gulf. Thus, e.g., the perception of sound, light, etc., is explained 
by the mediation of air-waves or ether-waves, etc., between the 
source of stimulation and the percipient or receiver. (4) Refer- 
ence to  Laws. The commonest type of explanation consists in 
referring events to certain relevant laws. Thus, e.g., the bent ap- 
pearance of a stick partly immersed in water is explained by refer- 
ence to Snell's law of refraction. The position of a planet may be 
explained by reference t o  Kepler's laws. And Kepler's laws 
themselves may be explained by reference to Newton's law of 
gravitation. (5) Reference to  Purpose. In  the study of human 
conduct, and of certain other biological phenomena, it  seems 
impossible t o  dispense with all reference to purpose, even when 
other kinds of explanation are made use of a t  the same time. 
'The most familiar way of explaining human actions is by referring 
them to some purpose that is pursued either consciously or un- 
consciously. Such explanations are suggested by our own felt 
experiences on similar occasions, and have always been found so 
satisfying to many people that they have been applied also to  
most other phenomena a t  one time or another. Hence the animism, 
fetishism, and anthropomorphism characteristic of the early his- 
tory of human thought. This kind of extravagance was a serious 
obstacle t o  the progress of science during many centuries-to 
say nothing about the evil influences of theological anthropo- 
morphism. Hence the reaction in modern science. which has not 
unnaturally displayed a strong hostility to all such teleological 
explanations, that is, explanations by reference to purposes. 
But the just revolt against one extreme does not justify another 
extreme. Such teleological explamtions, too, have their proper 
place in certain limited fields of research. And it seems difficult 
to  conceive how even the most violent opponent of teleological 
explanation could regard his own researches, writings and other 
higher activities as aimless and purposeless. 

What has just been said may help to  account for the tendency 
of modern science to disclaim all attempts to explain things, 
and to confine itself to the more modest task of describing them. 
The contrast is usually expressed by the statement that science 
only tries t o  answer how things happen, not why. But to say 
how things happen is also to explain them. Indeed, what is 
called scientific description often includes much that cannot be 
considered to be anything but explanation, right or wrong. The 
opposition to  the question: 6Irhy? and the identification of all 
explanation with answers to such questions, betrays what is really 
a t  the back of the mind of the opponents of explanation as a 

legitimate aim of science. They really object to  teleological 
explanation being applied indiscriminately to all kinds of natural 
phenomena. This is quite right. But i t  is a very short-sighted 
policy to give this extremely narrow meaning to the term "ex- 
planation," and so to deprive science of its legitimate and honour- 
able claim to explain things, even if it does not explain every- 
thing, nor any one thing completely. The unsophisticated man of 
science who is not addicted to  shibboleths certainly thinks not 
only that science explains things, but explains them most cor- 
rectly. (See articles INDUCTION, LOGIC, EXPLANATION, PROBA- 
BILITY, LOGIC, HISTORY OF.) 

BIBLIOGRAPHY.-A. D. Ritchie, Scientific Method (1924) ; J .  S. Mill, 
A System of Logic (1890, etc.) ; W. S. Jevons, The Principles of 
Science (1890) ; J. Venn, Empirical Logic (1910) ; K .  Pearson, The 
Grammar of Science ( r g ~ o )  ; F .  W. Westaway, Scientific Method 
(1910) ; F. Barry, The Scientific Habit of Thought (1927) ; A. Wolf, 
Essentials of Scientific Method (1928). (A. Wo.) 

SCILLITAN MARTYRS, a company of early North Afri- 
can Christians who suffered under Marcus Aurelius in A.D. 180, and 
whose Acta are at once the earliest documents'of the Church of 
Africa and the earliest specimen of Christian Latin. The martyrs 
take their name from Scilla (or Scilli~iii), a town in Numidia. 
Their trial and execution took place in Carthage under the Pro- 
consul Vigellius Saturninus, whom Tertullian declares t o  have 
been the first persecutor of the Christians in Africa. The date of 
their martyrdom is the 17th of July A.D. 180. We have in this 
martyrdom an excellent example of "Acts of Martyrs" properly 
so called. The document is in brief legal form, beginning with the 
date and the names of the accused, and giving the actual dialogue 
between them and their judge. I t  closes with the sentence, based 
on "obstinate" persistency in an illicit cult, and with the proclama- 
tion by the herald of the names of the offenders and the penalty 
All this may quite well be a transcript of the Acta, or official 
report of the proceedings. 

The Scillitan sufferers were twelve in all-seven men and five 
women. Two of these bear Punic names, but the rest Latin names. 
Six had already been tried: of the remainder, to whom these Acta 
primarily relate, Speratus is the principal spokesman. H e  claims 
for himself and his companions that they have lived a quiet and 
moral life, paying their dues and doing no wrong to their neigh- 
bours. But when called upon to swear by the genius of the em- 
peror, he replies: "1 recognize not the empire of this world; but 
rather do I serve that God whom no man hath seen, nor with 
these eyes can see." 

BIBLIOGRAPHY.--T~~ historical questions connected with these mar- 
tyrs are treated by Lightfoot, Ignatius (1889, 2nd ed.), i. 524 ff. The 
Latin text, together with later recensions and a Greek version, is pub- 
lished in Texts and Studies, i. z (Passion of Perpetua, 1890) ; see also 
dnalecta Bo2landiana (1889), viii. 5; H. M. Gwatkin, Selections from 
Early Chvistian Writers, where, as in Ante-Nicene Fathers, ix. 285, 
there is an English translation. 

SCILLY ISLES, group of small islands, off Cornwall, Eng- 
land, 25 m. W. by S. of Land's End. They form an outlying 
member of the series of granite masses of Cornwall and contain 
a few metalliferous veins. The origin of their name has never 
been authoritatively settled. The islands are wild and picturesque. 
with sheer cliffs and many large caves hollowed out by the 
Atlantic. Owing to the reefs and shoals by which these shores are 
surrounded, navigation becomes perilous in rough weather. In  
1707 Sir Cloudesley Shovel perished here and a local proverb 
tells that for every man who dies a natural death on the islands 
the sea takes nine. On an outlying rock to the south-west is 
Bishop Light (49' 52' 30" N., 6" 27' W.), constructed with 
infinite difficulty in 18j8, and rebuilt 30 years later, and other 
lighthouses are on Round island and Penninis head (St. Mary's). 

The islands are composed of granite, most of which is coarse 
and porphyritic, but the centre of the mass is finer and non- 
porphyritic. The finer granite occurs on the north-west side of 
St. Mary's, the southern part of Tresco, Bryher and Samson and 
the north-west side of Annet. Elvans (dykes) of quartz-por- 
phyry are found in the granite. On the north-east end of White 
island a fragment of the altered killas (shale), which once cov- 
ered the whole area, is still visible. A gravel deposit with chalk 
flints and Greensand cherts which caps some of the higher ground 
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on St. Mary's may possibly be of Eocene age. Raised beach, 
blown sand, fragmental granitic waste and an iron-cemented 
glacial deposit are found resting upon the granite. 

The climate of the islands is unusually mild, snow being rarely 
seen, and the range of temperature being from 46" to 58" F. 
Fuchsias, geraniums and myrtles attain an immense size, and 
aloes, cactus and prickly pear flourish in  the open. The gardens 
of the governor on Tresco island are quite subtropical in  char- 
acter, and, therefore, unique in the British isles. Great flocks of 
sea-birds haunt the remoter parts, and on some of the islands 
there are deer. Some of the rarer land-birds occasionally visit the 
islands, such as the golden oriole. 

The islands are served by steamers from Penzance and by air 
from St. Just, and there is radio, telephone and telegraph com- 
munication with the mainland. The raising of early asparagus, 
spring vegetables and flowers is the principal industry, though a 
quantity of lobsters is sent t o  London. 

The true islands number about 40, with total area of 6.3 sq.mi.; 
but only five islands are inhabited-St. Mary's, Tresco, St. Mar- 
tin's, St. Agnes and Bryher. The total population in 1938 was 
1,603. Hugh Town in St. Mary's is the capital, occupying a sandy 
peninsula crowned by the height known as the Garrison, with 
Star castle, dating from the days of Elizabeth. The town possesses 
a harbour, and a roadstead where large vessels can lie a t  anchor. 
Governed by a county council, they are part of the St. Ives par- 
liamentary division, Cornwall. 

On Tresco there are ruins of an abbey, and of two fortifications 
called Oliver Cromwell's tower and King Charles's tower. The 
church of St. Nicholas was built in 1882. Numerous rude pillars 
and circles of stones are to he noticed; and barrows are common, 
the most remarkable of these prehistoric remains being a barrow 
on the Isle of Samson, 58 ft .  in girth, and containing a very 
perfect "kistvaen,'; or sepulchral chamber of stone. 

I t  is not until the reign of Henry I. that we have written evi- 
dence concerning these isles. The king gave all the churches of 
Scilly and the land to the abbot and church of Tavistock. I n  1180 
the bishop of Exeter confirmed a grant by Richard de Wicha. 
Secular priests were temporally substituted for regulars by the 
ahbot of Taxistock in 1345. The family of Blanchminster (de 
Albo Monasterio), a t  the beginning of the 14th century, held 
of the earldom of Cornwall lands in Scilly at  a yearly service of 
6s. Sd. or 600 puffins. The Blanchminsters resisted and impris- 
oned the coroner of Cornwall and in 1319 were granted a coroner 
of their own. In  1345 they are found petitioning the king against 
an invasion of the king's Welsh troops, who, being becalmed at  
Scilly, had carried away everything. I n  I 547 Silvester Danvers, 
as representing the Blanchminsters, sold his moiety of Scilly to 
Sir Thomas Seymour, by whose attainder in I 549 this and prob- 
ably the other moiety fell to the Crown. The suppression of the 
religious houses had already placed church land and revenues at 
the Iring's disposal. During the Civil Wars, Hugh Town in 1645 
gave shelter to Prince Charles, until his escape to Jersey. In  
1649 the islands were occupied by a royalist, Sir Richard Gren- 
ville, who swept the surrounding seas for two years, before Ad- 
miral Blake and Sir John Ayscue forced him to surrender. Early 
a haunt of pirates, the islands mere afterwards notorious for 
smuggling. In 1687 the whole of Scilly was granted to Sidney 
Godolphin. In 1831 Augustus Smith succgeded the Godolphins 
as lessee. His heir in 1920 surrendered the lease to the duchy 
of Cornwall, retaining only Tresco, Samson and Tean. 

SCIPIO ("staff"; the first i is long-Scipio), the name of a 
patrician branch of the Cornelian gens whose historical representa- 
tives are separately noticed. 

SCIPIO, PUBLIUS CORNELIUS, father of the elder 
Africanus. H e  was consul in 218 B.c., the first year of the Second 
Punic War, and sailed with an army from Pisa to Massilia, with 
the view of arresting Hannibal's advance on Italy. Failing to 
meet him, he returned by sea to Cisalpine Gaul, having sent back 
his army to Spain under the command of his brother Gnaeus, 
with instructions to hold the Carthaginian forces there in check. 
On his return to Italy he at once advanced to meet Hannibal. 
I n  a cavalry engagement in the upper valley of the Po, on the 

ILIANUS 
I Ticinus, he was defeated and severely wounded. Again, in De- 

cember of the same year, he witnessed the complete defeat of 
the Roman army on the Trebia, his colleague, T .  Sempronius 
Longus, having insisted on fighting contrary to his advice. His 
term of command was extended, and we find him with his brother 
in Spain in the following year, winning victories over the Car- 
thaginians and strengthening Rome's hold on that country, till 
212 (or 21 I) .  The details of these campaigns are not accurately 
known, but it would seem that the ultimate defeat and death of 
the Scipios were due to the desertion of the Celtiberi, bribed by 
Hasdrubal, Hannibal's brother. 

See PcIybius iii. 40; Livy xxi.-xxv.; Appian, Hannib. 5-8, Hisp. 
14-16. 

SCIPIO AEMILIANUS AFRICANUS, PUBLIUS 
CORNELIUS, the younger (185-129 B.c.), was the younger 
son of L. Aemilius Paullus, the conqueror of Macedonia. H e  
fought when a youth of 17 by his father's side at  the battle of 
Pydna (168), which decided the fate of Macedonia and made 
northern Greece subject to  Rome. He was adopted by P. Cornelius 
Scipio, the eldest son of Scipio Africanus the elder, and from him 
took the name Scipio. I n  151, a time of defeat and disaster for the 
Romans in Spain, he voluntarily offered his services in that country 
and obtained an influence over the native tribes similar to that 
which the elder Scipio, his grandfather by adoption, had acquired 
nearly 60 years before. In  the next year an appeal was made to 
him by the Carthaginians to act as arbiter between them and the 
Numidian prince Massinissa, who, backed up  by a party at  Rome, 
was incessantly encroaching on Carthaginian territory. In  149 
war was declared by Rome, and a force sent to  besiege Carthage. 

In  the early operations of the war, which went altogether against 
the Romans, Scipio, though a subordinate officer, distinguished 
himself repeatedly, and in 147 he was elected consul. while yet 
under the legal age, in order that he might hold the supreme com- 
mand. After a year of desperate fighting and splendid heroism 
on the part of the defenders he carried the fortress, and a t  the 
senate's bidding levelled it to  the ground. On his return to Rome 
he celebrated a splendid triumph, having established a personal 
claim to the surname of Africanus. In  142, during his censorship, 
he endeavoured to check the growing luxury and immorality of 
the period. In 139 he was unsuccessfully accused of high treason 
by Tiberius Claudius Asellus, whom he had degraded when censor. 
The speeches delivered by him on that occasion (now lost) were 
considered brilliant. I n  134 he was again consul, with the province 
of Spain, where a demoralized Roman army was vainly attempting 
the conquest of Numantia on the Durius (Douro). After devoting 
several months to restoring the discipline of his troops, he reduced 
the city by blockade. The fall of Numantia in 133 established the 
Roman dominion in the province of Hither Spain. For his services 
Scipio received the additional surname of Numantinus. 

Scipio himself, though not in  sympathy with the extreme con- 
servative party, was decidedly opposed to the schemes of the 
Gracchi (whose sister Sempronia was his wife). When he heard of 
the death of Tiberius Gracchus, he is said to  have quoted the line 
from the Odyssey (i. 47), "So perish all who do the like again"; 
on his return to Rome he wrecked the working of the Gracchan 
agrarian legislation by getting the commissioners' judicial powers 
removed. This made him the chief enemy of the popular party 
for the time, and he died mysteriously in  129, the night before he 
was to  have spoken on the agrarian laws. The mystery of his 
death was never cleared up, and there were political reasons for 
letting the matter drop, but there is little doubt that he was assas- 
sinated by one of the supporters of the Gracchi, probably Carbo. 

He was a man of culture and refinement; he gathered round him 
such men as the Greek historian Polybius, the philosopher Panae- 
tius, and the poets Lucilius and Terence. At the same time he had 
all the virtues of an old-fashioned Roman, according t o  Polybius 
and Cicero, the latter of whom gives an appreciation of him in his 
De republics, in which Scipio is the chief speaker. As a speaker 
he seems to have been no less distinguished than as a soldier. 
Though politically opposed to the Gracchi, he cannot be said to 
have been a foe to the interests of the people, but their revolution- 
ary methods drove him into the arms of the Senatorial party, who 
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were not much more to  his taste themselves. H e  was, in fact, a fined. Africanus himself was subsequently (18;) accused of having 
moderate man, in favour of conciliation, and as such inevitably 
unpopular, though respected, in an age of political violence. 

See Polybius xxru. 4, rrrir.; Veil. Pat. i. 12; Florui ii. 15, I;, 18; 1 
Appian, ~ u n i c a ,  72, @, 113-131, His#. 48-95, Bell. Civ. i. 19; Plutarch, 
Aemilius Paullus, 2 2 ,  Tib. Gracchus, 21, C. Gracchus, 10; Gellius iv. 20, 
v. 19; Cicero, De orat. ii. 40; life by E. (Paris, 
1877) ; monograph by Lincke (Dresden, 1898). 

SCIPIO AFRICANUS, PUBLIUS CORNELIUS, the 
elder (237-183 B.c.), son of P. Cornelius Scipio; was present a t  
the disastrous battles of the Ticinus (where, according to one tra- 
dition, he saved his father,s life), the ~ ~ ~ b i ~  and cannae. E~~~ 
after the last he resolutely protested against several Roman nobles 

advocated leaving Italy. The year after his father's death, 
he was to the command of the new army which the 
Romans resolved to send to Spain. All Spain south of the Ehro 
in the year of his arrival (210 Or 209) under carthaginian 
control, but fortunately for him the three Carthaginian generals, 
Hasdrubal and Mago (HannibalJs brothers), and Hasdrubal the 
son of ~ i ~ ~ ~ ,  were not disposed to act in concert and were pre- 
occupied with revolts in Africa. Scipio, on landing at the mouth 
of the ~ b ~ ~ ,  was thus enabled to surprise and capturt: N~~ cdr- 
thage, the headquarters of the Carthaginian power in spain. H~ 
thus obtained a rich booty of war stores and supplies, and an 
excellent harbour. ~i~ kindly treatment of the spanish hostages 
and prisoners brought many over to his side. I n  209 he drove 
back ~ a s d r u b a l ,  from his position at  Baecula, on the upper 
Guadalquivir, but was unable to  hinder his march to Italy. After 
winning over a number of Spanish chiefs he achieved in 206 a 
decisive victory a t  Ilipa (near Corduba), which resulted in the 
evacuation of Spain by the Punic commanders. With the idea of 
striking a blow at  Carthage in Africa, he paid a short visit to  the 
Numidian princes, Syphax and Massinissa, but a t  the court of 
Syphax he was foiled by the presence of Hasdrubai, the son of 
Gisgo, whose daughter Sophonisba was married to the Numidian 
chief. On his return to Spain Scipio had to quell a mutiny among 
his troops. Wannibal's brother Mago had meanwhile sailed for 
Italy, and in 206 Scipio himself, having secured the Roman occu- 
pation of Spain by the capture of Gades, gave up his command 
and returned to Rome. I n  the following year he was elected 
consul, the province of Sicily being assigned to him. Hannibal 
was by now penned in the south-west of Italy, and Scipio was 
strongly in favour of carrying the war into Africa. Here he was 
strongly opposed by  the old Roman nobility, with whom he was 
unpopular. After a commission of enquiry had visited Sicily, he 
sailed in 204 and landed near Utica. Carthage meanwhile had 
secured the friendship of the Numidian Syphax, whose advance 
compelled Scipio to raise the siege of Utica and to entrench him- 
self on the shore between that place and Carthage. Next year 
he destroyed two combined armies of the Carthaginians and 
h'umidians. After the failure of peace negotiations in which 
Scipio displayed great moderation, he defeated Hannibai in a 
decisive battle near Zama (Oct. 19, 202; see PUNIC WARS). In the 
subsequent settlement with Carthage he upheld with success his 
comparatively lenient terms against the immoderate demands of 
many Roman aristocrats. 

Scipio was welcomed back to Rome with the surname of Afri- 
canus, and had the good sense to  refuse the many honours which 
the people would have thrust upon him. For some years he lived 
quietly and took no part in politics. I n  193 he was one of the com- 
missioners sent to  Africa to  settle a dispute between Massinissa 
and the Carthaginians. I n  190, when the Romans declared war 
against Antiochus 111. of Syria, Publius was attached as legate 
to his brother Lucius, to  whom the chief command had been en- 
trusted. The two brothers brought the war to a conclusion by a 
decisive victory at  Magnesia in the same year. Meanwhile Scipio's 
political enemies had gained ground, and on their return to Rome a 
prosecution was started (187) by two tribunes against Lucius on 
the ground of misappropriation of moneys received from Anti- 
ochus. As Lucius was in the act of producing his account-books 
his brother wrested them from his hands, tore them in pieces, and 
flung them on the floor of the senate-house. This created a bad 
impression; Lucius was brought to trial, condemned and heavily 

been bribed by Antiochus, but by reminding the people that i t  was 
the anniversary of his victory at  Zama he caused an outburst of 
enthusiasm in his favour. The people cronlded round him and 
followed him to the Capitol to offer thanks to the gods and beg 
them to give Rome more citizens like himself. H e  then retired to  
his native country seat a t  Liternurn on the coast of Campania, 
where he died. By his wife Aemilia, daughter of the Aemilius 
Paullus who fell at Cannae, he had a daughter ~ o r n e l i a ,  who 
became the mother of the famous Gracchi. 

Scipio was one of Rome's greatest generals. Skilful alike in 
and in tactics, he had also the of his 

soldiers with confidence. According t o  the story, Hannibal, who 
regarded Alexander as the first and Pyrrhus as the second among 
military commanders, confessed that had he beaten Scipio he 
should have put himself before either of them. H e  was a man of 
great intellectual culture and could speak and write Greek per- 
fectly. H e  wrote his Own memoirs in Greek. H e  also enjoyed the 
reputation of being a graceful orator. There was a heiief that he 
was a special favourite of heaven and held actual communication 
with the gods. I t  is quite possible that he himself honestly shared 
this belief; t o  his political opponents he was often harsh and 

but gracious and sympathetic. 
Acco'ding '0 Gelli'Js, his life was written by Oppius and H~gin'Js,  
and also, it was said, by Plutarch. 

See Livy xxi.-xxxviii. and Polybius; Aulus Gellius iv. 18 ; Val. Max. 
iii, 7;  biography by F. D. Gerlach (1868) ; E. Berwick ( 1 8 1 7 ) ~  with 
notes and illustrations; B. H. Liddell Hart, A Greater than Xapoleon 
S c i p i o  Africanus (1926) ; also PUNIC WARS. 

SCIRE FACIAS, in English and American law, a judicial 
writ founded upon some record directing the sheriff to  make it 
known (scire facias) to the party against whom i t  is brought, and 
requiring the latter to show cause why the party bringing the writ 
should not have the advantage of such record. Proceedings in 
scire facias are regarded as an action, and the defendant may plead 
his defence as in an action. The writ in England is now of little 
practical importance. I n  America the writ has been abolished in 
the code States and an ordinary action is maintainable in its 
stead; in other States scire facias retains much of its original 
importance. 

SCISSORS: see CUTLERY. 
SCOLECITE, a mineral of the Zeolite group (9.v.). I t  is a 

hydrated silicate of lime and alumina, crystallizing in the mono- 
clinic system, with angles very near those of the cube. I t  com- 
monly occurs as bundles of radiating fibres, and when heated 
sometimes curls up like a worm, whence the name (Gr. U K ~ J X T ~ ,  
a worm). I t  is usually colourless or white and more or less trans- 
parent. Scolecite occurs frequently with other zeolites in the 
western isles of Scotland, Iceland, and in the Deccan T r a p  area, 
in India, among many other localities. 

SCOLOPACIDAE: see SNIPE; \%'OODCOCK; SANDPIPER. 
SCONE, a parish of Perthshire, Scotland, containing Old 

Scone, the site of an historic abbey and palace, and New Scone, 
a modern village, 2 m. h'. of Perth, near the left bank of the Tay. 
Pop. of parish (1931) 2,559 I t  became the capital of Pictavia, 
the kingdom of northern Picts, in succession to Forteviot. The 
Moot Hill, where the first national council of which we possess 
records was held (906), was known also as the Hill of Belief 
from the fact that here the Pictish king promulgated the edict 
regulating the Christian church. The abbey was founded in I I I j 
by Alexander I., but long before this date Scone had been a centre 
of ecclesiastical activity and the seat of a monastery. Kenneth 
is alleged to have brought the Stone of Destiny, on which the 
Ceitic kings were crowned. from Dunstaffnage castle on Loch 
Etive, and to have deposited it  in Scone, whence it  was conveyed 
to Westminster abbey (where it  lies beneath the coronation chair) 
by Edward I .  in 1296. Most of the Scottish kings were crowned 
at  Scone, the last function being held on Jan. I ,  1651, when 
Charles 11. received the crown. The abbey and the house of Scone 
were burned down by the Reformers in I 559, and next year the 
estates were granted to the Ruthvens. On the attainder of the 
family after the Gowrie conspiracy in 1600, the land passed to 
Sir David Murray of the Tullibardine line, who became 1st vis- 



136 SCOPAS-SCORESBY 
count Stormont (1621) and was the ancestor of the earl of Mans- 
field, to  whom the existing house belongs. Sir David completed 
in 1606 the palace which the earl of Gowrie had begun. The 
present palace, which dates from 1803 and stands in a beautiful 
park, contains several historic relics. 

SCOPAS, probably of Parian origin, the son of Aristander, 
a great Greek sculptor of the 4th century B.C. Although classed 
as  a n  Athenian, and similar in  tendency to Praxiteles, he was 
really a cosmopolitan artist, working largely in Asia and Pelopon- 
nesus. The extant works with which he is associated are the 
Mausoleum of Halicarnassus (finished 349) and the temple of 
Athena Alea at  Tegea (some time after 395). I n  the case of the 
Mausoleum, though no doubt the sculpture generally belongs to 
his school, we are unable to single out any special part of it  as his 
own. A recent suggestion attributes the small "chariot-race" frieze 
to  Scopas. But we have good reason to think that the pedimental 
figures from Tegea are Scopas' own early work. The subjects of 
the pedimental compositions were the hunting of the Calydonian 
boar and the battle between Achilles and Telephus. Four heads 
remain, that of Hercules, that of Atalanta and two of warriors: 
also part of the body of Atalanta and the head of the boar. Un- 
fortunately all these are in very poor preservation; but it is 
allowed that they are our best evidence for the style of Scopas. 

Ancient writers give us a good deal of information as to works 
of Scopas. H e  made for the people of Elis a bronze Aphrodite, 
riding on a goat (copied on the coins of Elis); a Maenad at  
Athens, running with head thrown back, and a torn kid in her 
hands was ascribed to him; of this Dr. Treu has published a 
probable copy in the Albertinum at  Dresden (Me'langes Perrot, 
p. 317). Another type of his was hpollo as leader of the Muses, 
singing to the lyre. The most elaborate of his works was a great 
group representing Poseidon, Thetis and Achilles, accompanied 
by Nereids, Tritons and other sea-beings. On the basis of his 
known work, many extant statues can be confidently attributed 
to his influence and some may be direct copies. 

Jointly with his contemporaries Praxiteles and Lysippus, Scopas 
may be  considered as having completely changed the character 
of Greek sculpture. I t  was they who initiated the lines of de- 
velopment which culminated in the schools of Pergamum, Rhodes 
and other great cities of later Greece. I n  most of the modern 
museums of ancient art their influence may be seen in three- 
fourths of the works exhibited. At the Renaissance it  was espe- 
cially t h e ~ r  influence which dominated Italian painting and 
through it  modern art. 

See B. Graf in Rom. Mittheit. ( 1 8 8 9 ) ,  199 ; ~ r l i c h s ,  Scopas (Greifs- 
wald, 1863). 

SCOPIDAE: sre HAMMER-KOP. 
SCOPOLAMINE. Scopolamine or hyoscine is a complex 

alkaloid closely related to atropine and having the chemical 
formula CI,H,,NO1. I t  is laevorotary to  polarised light but in 
its commercial form may be mixed with its dextrorotary isomer. 
Scopolamine occurs in varying proportions and is extracted from 
deadly nightshade, henbane, thornapple and a few other less- 
known plants. Hyoscine hydrobromide, the official preparation 
of the British Pharmacopoeia, consists of transparent colourless 
bitter crystals, which are soluble in water and have the formula 
C,H,,NO,HBr,H,O. The therapeutic dose is & to  + grain. 

The chief action of scopolamine is hypnotic, a condition very 
similar to natural sleep belng induced. This usually lasts for 
about six hours and the patient wakes up with an unclouded 
mind but may complain of thirst and dryness of the mouth and 
throat. In  some cases a stage of excitement, giddiness and inco- 
herent speech may precede that of sleep, and it  is this uncer- 
tainty of action which renders the drug somewhat unreliable. 
Some tolerance is produced af ter  prolonged exhibition of scopola- 
mine so that the dose has to  be increased to have the same effect. 

Administration.- Scopolamine by itself does not relieve pain, 
so that for anaesthetic purposes it  is usually combined with 
morphia. Some such mixture as:-Morphine gr. Q, Scopola- 
mine gr. & , is injected hypodermically, the scopolamine being 
repeated as necessary in doses of gr. &. This "twilight sleep" 
method does not produce surgical anaesthesia, but has the double 

action of dulling pain and producing loss of memory. I t  is thus 
useful in labour, especially when the process is likely to  be pro- 
longed, as in primiparae. I n  these cases the initial dose should 
be given when the first stage is well established. The patient 
should then fall into a somnolent condition from which she is 
partially roused when each pain occurs. To  obtain the best 
effect, the patient's ears should be plugged with cotton wool, her 
eyes bandaged, and the room kept perfectly quiet. The chief dis- 
advantage in the "twilight sleep" method in labour is that the 
child may be born in an apnoeic condition and a considerable 
time may elapse before regular respiration is established. If 
skilled attention is available, however, i t  is rare for the baby to 
suffer any ill effects. The action of the drug upon the foetal 
heart appears to  be negligible. If forceps have to be applied or 
any other form of instrumental delivery is necessary, an inhala- 
tion anaesthesia will have to be administered in addition. 

"Twilight sleep" can also be used as a preliminary to  the 
various types of regional analgesia. For instance, a severe opera- 
tion can be performed under preliminary morphine-scopolamine 
injection and subsequent spinal analgesia without the patient 
being aware that he has been moved out of bed. 

Some anaesthetists also use the drugs as a preliminary to  
general anaesthesia, such as nitrous oxide-oxygen. This method 
undoubtedly lessens the apprehension of a nervous patient and 
has the advantage that less general anaesthetic is necessary, but 
it  tends to depress respiration so that cyanosis and a difficult 
administration may ensue. The breathing may become so shal- 
low that the requisite depth of anaesthesia is impossible to  attain. 
The blood pressure also tends to fall, while the eye and other 
reflex signs which are useful in estimating the depth of anaesthesia 
can no longer be trusted. 

Scopolamine-morphine is definitely contra-indicated in children, 
in severe abdominal operations and in cases of intestinal obstruc- 
tion, as the drugs may increase the paralysis of the gut. Further- 
more, it  should not be given to patients who are known to have 
an idiosyncrasy for either of its constituents. For these reasons, 
scopolamine-morphine should not be used as a routine preliminary 
injection but should be reserved for selected cases. 

BIBLIOGRAPHY.-Munro Kerr and others, A Combined Textbook 
of Obstetrics and Gynaecology ( 1 9 2 3 )  ; A. R. Cushny, Ph~rmaco~ogy 
and Therapeutics (1924) ; H. E. Boyle and C. L. Hewer, Practical 
Anaesthetics ( 1 9 2 3 ) .  (C. L. H.) 

SCOPOLI, GIOVANNI ANTONIO (1723-1 788), Italian 
naturalist, was born a t  Cavalese, Venezia Tridentina, June 3, 1723, 
and was educated a t  the universities of Innsbruck and Vienna. H e  
taught mineralogy and chemical metallurgy a t  Schemnitz and 
later went to  Pavia, where he taught natural history. His two 
most important works were Flora Carniolica (1760) and En- 
tomologia Carniolica (1764)~ exhaustive studies of the flora and 
entomology of the division of Carniola, Yugoslavia. H e  was also 
the author of Deliciae fiorae et faunae insubricae; Introdz4ctio ad 
historiam mturalem; Princip'a mineralogiae; Crystallographia 
Hungarica; and others. H e  was a friend of Linnaeus, who gave 
the name to the genus Scopolia, whence the name scopolamine. 
Scopoli died a t  Pavia, May 8, 1788. 

SCORDISCI, a Celtic tribe inhabiting the southern part of 
lower Pannonia between the Savus, Dravus and Danuvius. As 
early as 175 B.C. they came into collision with the Romans by 
assisting Perseus, King of Macedonia; and after Macedonia 
became a Roman province they were for many years engaged in 
hostilities with them. I n  135 B.C. they were defeated by M. Cos- 
conius in Thrace; in 118 B.C. Sextus Pompeius, the grandfather 
of the triumvir, was slain fighting against them near Stobi. I n  
114 B.C. they surprised and destroyed the army of Gaius Porcius 
Cato, but were defeated by Q. Minucius Rufus in 1 0 7  They 
still from time to time gave trouble to  the Roman governors of 
Macedonia; they even advanced as far as  Delphi and plundered 
the temple; but Lucius Cornelius Scipio Asiaticus finally over- 
came them in 88 B.C. and drove them across the Danube. In 
Strabo's time they had been expelled from the valley of the 
Danube by the Dacians (Strabo vii. pp. 293, 313) 

SCORESBY, WILLIAM ( I  760-1829), British ship captain, 
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was born in Whitby, Yorkshire, May 3, 1760. I n  1780 he made 
his first sea voyage as  an apprentice on a merchant vessel, and 
in 1791 he was made master of a whaler, the "Henrietta," on 
which he had served during the preceding six years. I n  1802 he 
became captain of the 'LResolution," and it n7as in this vessel that 
he made, in 1806, the voyage which took him closer to the north 
pole than any expedition had previously penetrated. With his son, 
William, serving as chief officer, he reached 81' 30' N. latitude, a 
point only about 500 mi. south of the pole, but since the trip was 
a whaling voyage and not one of exploration, he made no study of 
the region. 

Scoresby commanded a series of whalers from 1806 until his re- 
tirement in 1823, making during his lifetime a total of 30 voyages 
to the arctic region, most of them extremely profitable. He was 
responsible for  important improvements in the equipment of 
whaling vessels, particularly his invention of the round top-gal- 
lant crow's nest and of the ice drill. H e  died at  Whitby in 1829. 

SCOREGBY, WILLIAM (1789-18jj), English Arctic ex- 
plorer, scientist and divine, was born near U'hitby, Yorkshire, on 
Oct. 5, 1789. H e  made his first voyage with his father when he 
-has eleven years of age, but c n  his retur- he was sent back to 
school till 1803. After this he was his father's constant com- 
panion, and was with him on May 25, 1806, on the whaler 
"Res~lut ion,~ '  when he reached 8 1 ~  30' N. lat. (19' E. long.). In 
1811 his father resigned t o  him the command of the "Resolution." 
I n  his voyage of 1813 he established the fact that the tempera- 
ture of the polar ocean is warmer a t  great depths than a t  the 
surface. I n  1819 he was elected a fellow of the Royal Society 
of Edinburgh. I n  his voyage of 1822 to Greenland he surveyed 
and charted 400 mi. of the east coast, between 69" 30' and 72' 30'. 
This, however, was the last of his arctic voyages. On his return 
his wife had died, and he entered the church. After two years 
at  Cambridge he took his degree (1825) and was appointed to  
the curacy of Bassingby, Yorkshire. Meanwhile, his Joztrnal o f  
a Voyage t o  the Northern Whale Fishery, inclzhding Researches 
and Discoveries o n  the Eastern Coast o f  Greenland (1823) had 
appeared at Edinburgh. The discharge of his clerical duties a t  
Bassingby, and later a t  Liverpool, a t  Exeter and at  Bradford, did 
not prevent him from continuing his interest in science. In  1824 
the Royal society elected him a fellow, and in 1827 he was 
elected a n  honorary corresponding member of the Paris Academy 
of Sciences. From the first he was a n  active member and official 
of the British association, and he contributed especially to the 
knowledge of terrestrial magnetism. I n  order to  obtain additional 
data for his theories on magnetism he made a voyage to Australia 
in 1856, the results of which were published in a posthumous 
work, Journal o f  a Voyage t o  Australia for Magnetical Research, 
edited by Archibald Smith (1859). H e  made two visits to Amer- 
ica (1844 and 1848) and on his return home from the latter visit 
made some valuable observations on the height of Atlantic waves. 
H e  was the author of numerous works of a religious character, 
and in 1850 he published a plea fo r  prosecution of the search for 
the Franklin expedition which also gave the results of his own 
experience in  arctic navigation. H e  died a t  Torquay on March 21, 
185 7. See the Life by his nephew, R. E. Scoresby-Jackson (1861). 

SCORIA, in  geology, a name applied to lava when moderately 
vesicular and having a structure like that of a clinker (Lat. scoria, 
slag). Ejected masses of scoriaceous lava are often called "cin- 
ders," a term conveniently used for all lumps of vesicular lava. 
(See VOLCANO.) 

SCORPIO or  SCORpIUS ("The Scorpion"), in astronomy, 
the 8th sign of the zodiac (q.v.), denoted by the symbol m. 
The Greeks fabled that Orion having boasted to Diana and 
Latona that he would kill every animal on the earth, these god- 
desses sent a poisonous reptile-a scorpion-which stung him so 
that he died. Jupiter raised the scorpion to Heaven, and after- 
wards, a t  Diana's request, did the same for  Orion. Not much 
of the constellation can be seen from the latitude of Britain, 
but in the southern hemisphere it  is a particularly fine constella- 
tion, the resemblance to  a scorpion being well-marked. The 
brightest star is Antares, of a noticeably red colour. 

SCORPION, the name for the order Scorpionida of the Arach- 

nida (q.v.), distinguished by having the last five segments of the 
body modified to form a flexible tail, armed with a sting consisting 
of a vesicle holding a pair of poison glands, and of a sharp 
spine behind the tip of which the ducts of the glands open. They 
have a pair of small chelicerae, for shredding food; a pair of 
large pedipalpi with stout pincers, for grasping prey and holding 
food; and four pairs of walking legs. They feed principally upon 
insects although the larger kinds may kill small lizards and mice. 
The large pincers are studded with tactile hairs, and the moment 
a n  insect touches these he is seized by the pincers, the scorpion's 
tail brought over his back and the sting thrust into the prey. 
Paralysis rapidly follows, and, when dead, the insect is pulled to 
pieces by the small nippers and its soft tissues sucked into the 
scorpion's mouth. Scorpiohs vary in  size from about I in. to  8 in. 
The amount of poison instilled into a wound depends principally 
on the size of the animal, but the poison is more virulent in 
some of the smaller than i n  the larger species. Upon mankind 
the effects of the poison are seldom fatal. I n  small scorpions. 
such as those found in southern Europe, the sting is said to be 
as bad as that of a wasp, but in  many tropical species acute 
pain, accompanied by  inflammation and throbbing of the wounded 
part, follows. Unless molested, however, scorpions are perfectly 
harmless, and only make use of the sting for  the purpose of 
killing prey. 

The belief that scorpions commit suicide b y  stinging them- 
selves t o  death when tortured by fire is quite without foundation; 
the venom has no effect upon the individual itself, nor upon other 
members of the same species. Scorpions, however, are extraordi- 
narily susceptible t o  heat, and succumb very rapidly when ex- 
posed either to the warmth of a fire or of the tropical sun. When 
they feel the heat beating upon them, they brandish their tails 
and strike right and left as if to  drive off or destroy an enemy, 
and the belief alluded to above is undoubtedly traceable primarily 
to this sequence of events. Although the final event is the death 
of the animal, i t  is not caused by a self-inflicted wound but from 
the heat. Scorpions are very easily rendered innocuous by  scrap- 
ing off the sharp point of the sting, and specimens which are 
handled with impunity by  Arabs and dervishes t o  impress the 
uninitiated with their superhuman attributes have generally been 
treated in  this way. I t  has been shown, however, that insensibil- 
i ty to  the pain of the sting and immunity to  its ill effects can be 
acquired by  anyone who has the courage t o  permit himself to 
be repeatedly stung. 

Many scorpions exhibit a conspicuous warning coloration of 
jet-black or black and yellow; and many have stridulating organs. 
These, like the rattle of rattlesnakes, advertise their presence 
and help to  prevent their being attacked or trodden on. I n  habits 
they are nocturnal, spending the daytime concealed under stones 
or fallen tree trunks or in burrows. Amongst the burrowing kinds 
are the large African species of the genera Pandinus and Opis- 
thophtkalmus and the eastern genus Palamnaeus. 

Scorpions are viviparous. The brood, which consists of a dozen 
or more young, is carried about on its mother's back until they are 
able to shift for themselves. The young resemble their parents 
and undergo no metamorphosis. Moulting occurs by  means of a 
split just below the edge of the carapace as in king-crabs and 
spiders. 

Scorpions were already in existence in  the Carboniferous pe- 
riod and there is no essential structural difference between these 
fossils and existing forms. These Carboniferous scorpions, how- 
ever, were preceded by others, in Silurian deposits, which lived 
near the sea and exhibit differences marking them off as a distinct 
group and attesting affinity with the earlier marine Arachnida, 
known as Eurypterida. Their legs were short, thick, and ended 
in a single claw, adapted for maintaining a hold upon rocks or 
seaweed against the wash of waves. These Silurian scorpions, 
of which the best-known genus is Palaeopho~zz~s, were only 1 

or 2 in. in length. 
At the present time scorpions are almost universal south of 

the 40th or 45th parallels of north latitude; and their geographical 
distribution shows a close correspondence with that of the mam- 
malia, their absence from New Zealand being an interesting 
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point of agreement. Scorpions are adapted to diverse conditions, 
some thriving in tropical forests, others on open plains, others in 
sandy deserts, and a few at high altitudes with abundant snow 
in winter. I n  the tropics they aestivate a t  times of drought; and 
in temperate latitudes they pass the cold months in hibernation. 

SCORPION-FLY, the name given to insects of the family 
Panorpidae of the order aecoptera. Their name is derived from 
the fact that the males carry the extremity of the body upwardly 
curved after the manner of a scorpion. These insects are recog- 
nizable by the beak-like prolongation of the front of the head 
and the two pairs of usually conspicuously marbled wings. The 
chief genus is Panorpa, which is widely distributed, three species 
occurring in the British Isles. Both the larvae and perfect insects 
are carnivorous: the former are caterpillar-like; they live in the 
earth and are provided with eight pairs of abdominal feet in 
addition to three pairs of short thoracic legs. The pupa is found 
in an earthen cavity below ground and the perfect insects occur 
among rank herbage in shaded situations. 

SCORZONERA (Scorzonera hispanica), a hardy perennial, 
native to central and southern Europe, and cultivated in gardens 
as a vegetable for its fleshy cylindrical roots, which resemble those 
of salsify except in being black outside. They should be treated in 
every respect like salsify. The genus is a member of the family 
Compositae, and nearly allied to  Tragopogon, to which salsify 
belongs. 

SCOT, MICHAEL ( ?  1175-c. 1232), Scottish translator. 
mathematician and astrologer. H e  studied at  Oxford and Paris, 
and after being ordained, held various benefices in Italy, but re- 
fused the appointment of archbishop of Cashel in Ireland. Having 
acquired a knowledge of Arabic a t  Toledo, he became one of the 
scholars of the court of Frederick 11, and a t  the instigation of the 
emperor superintended (along with Hermannus Alemannus) a 
fresh translation of Aristotle and the Arabian commentaries from 
Arabic into Latin. The chief of these mere the De Animalibus, 
the D e  anima, the D e  coelo, and probably the Physics and the 
Metaphysics, and also the D e  Sphaera of A1 Bitrogi. Scot's own 
books, dealing almost exclusively with astrology, alchemy and the 
occult sciences generally, are mainly responsible for the develop- 
ment of the Michael Scot legend. Chief among these are Super 
auctorem spheuae, printed a t  Bologna in 1495 and at  Venice in 
1631; D e  sole et  tuna, printed a t  Strassburg in 1622 in the The- 
atrum clzimiczlm, and containing more alchemy than astronomy, 
the sun and moon being taken as the images of gold and silver; 
D e  chiromarttia, an opuscule often published in the 15th century; 
De pkysiognonzia et de hominis p-rocseatione, of which there were 
18 editions between 1477 and 1660. 

The  Physiognomia, which also exists in an Italian translation, 
and the Super azlctorem spkef-ae expressly state that they were 
undertaken a t  the 'request of the Emperor Frederick. Michael is 
said to  have foretold, after the double-tongued manner of the 
ancient oracles, the place of Frederick's death, which took place 
in 1250. 

Around his own death many legends gathered. H e  was supposed 
to have foretold that he would end by a blow from a stone of 
not more than two ounces in meight, and that to protect himself 
he wore an iron helmet, and that, raising this in  church at the 
elevation of the host, the fatal stone fell on him from the roof. 
Italian tradition says he died in Italy; other accounts place his 
death in his native country, and his burial a t  Holme Cultram in 
Cumberland or in Melrose abbey. I n  the notes to Scott's Lay of 
the Last Minstrel, of which the opening of the wizard's tomb forms 
the most striBing episode, Scott recounts the exploits attributed by 
popular belief to the magician. "In the south of Scotland any 
work of great labour and antiquity is ascribed either to  the agency 
of Auld Michael. of Sir William Wallace or the devil." He used 
to feast his friends with dishes brought by spirits from the royal 
kitchens of France and Spain and other lands. On an embassy to 
France he brought the French monarch to his knees by the stamp- 
ing of his horse's hoof, the first ringing the bells of Notre Dame 
and the second causing the towers of the palace to  fall. Other 
powers alld exploits are narrated in Folengo's Macaronic poem 
of Aferlin Coccaius ( I  jg j ) .  hlichael's reputation as a magician 

was early established. He appears in the Inferno of Dante (canto 
xx, I I 5-1 I 7) among the magicians and soothsayers. H e  is repre- 
sented in the same character by Boccaccio. 

See J. Wood Brown, Life and Legend of Michael Scot (1897); 
P. Duhem, Le SystBme du Monde t. I11 (1917); C. Haskens, 
"Michael Scot and Frederick 11" in Isis (1921) and Studies in the 
Hist. of Mediaeval Science (Cambridge, 1924) ; L. Thorndike, Hist. oj 
Magic and Experimental Science (vol. 2 ,  1924). 

SCOT AND LOT, a phrase common in the records of Eng- 
lish mediaeval boroughs, applied to those householders who were 
assessed to any payment (such as tallage, aid, etc.) made by the 
borough for local or national purposes. They were usually mem- 
bers of a gild merchant. Previous to the Reform Act 1832 those 
who paid scot and bore lot were entitled to the franchise in virtue 
of this payment. 

SCOTER (Oidenzia nigra), a diving duck, also known as the 
"black duck" from the male being, save for a stripe of orange 
down the bill, wholly of that colour. Of all ducks the scoter has 
the most marine habits, keeping to the sea in all weathers, and 
coming to lard only to breed. A second species, the velvet scoter. 
0. fusca, of larger size, with a white spot under each eye and a 
white bar on each wing, is less abundant. I t  has its American 
counterpart, 0. americana, and a third, the surf-duck, 0. perspi- 
cillata, ui th  a white patch on the crown and another on the nape, 
and a curiously parti-coloured bill, is not uncommon in North 
American waters. All the species have their true home in arctic 
or sub-arctic countries, but the scoter itself breeds occasionally in 
Scotland. The nest is on the ground and contains five to  eight 
creamy eggs. The females are soot-co\oured above and brownish 
white beneath. The flesh of all these birds has an exceedingly 
strong taste, and ranked as fish in ecclesiastical dietary. 

SCOTIA, a residential village of Schenectady county, New 
York, U.S.A., on the north bank of the Mohawk river, opposite 
Schenectady. I t  is served by the Boston and Maine railroad and 
by state highways 5 and 50. Pop. (1940) 7,960. Although the 
town was first settled in the middle 17th century, i t  was not in- 
corporated until 1904. Scotia's chief industry is the manufacture 
of sewer pipes. 

The town was given its name by Alexander Glen, the first set- 
tler, who was a Scotsman. 

SCOTLAND, that portion of Great Britain which lies north 
of the English boundary; it  also comprises the Outer and Inner 
Hebrides and other islands off the west coast, and the Orkney 
and Shetland islands off the north coast. With England lying to 
the south, it  is bounded on the north and west by the Atlantic 
ocean and on the east by the North sea. I t  is separated from 
England by the So1v;ay firth, the Sark, Scotsdyke (an old em- 
bankment connecting the Sark with the Esk), the Esk (for one 
mile), the Liddel. the Kershope, the Cheviot hills, the Tweed and 
a small area known as the "liberties" of Berwick. The greatest 
length from Cape Wrath in Sutherland to the Mull of Galloway 
is 274 mi., and the greatest breadth from Buchan Ness to  Apple- 
cross in the shire of Ross and Cromarty I 54 mi., but from Bonar 
Bridge at  the head of Dornoch firth t o  the head of Loch Broom 
it is only 26 mi. wide, and 30 mi. from Grangemouth on the Forth 
to Bowling on the Clyde. The coast-line is estimated a t  2.300 mi., 
the arms of the sea being so numerous and in several cases pene- 
trating so far inland that few places are beyond 40 mi. from salt 
water. The total area is 19,069.500 ac. or 29,796 sq.mi., exclu- 
sive of inland waters (about 608 sq.mi.), the foreshore (about 
498 sq.mi.) and tidal water (about 608 sq.mi.). 

The name Scotland (the ancient Caledonia-a name still poeti- 
cally used) originated in the 11th century, mhen (from the tribe 
of Scots) part of it was called Scotia (a name previously applied 
to what is now Ireland) ; and the name of Scotland became estab- 
lished in the 12th and 13th centuries. 

PHYSICAL GEOGRAPHY 

Physically, Scotland is divided into three structural regions- 
the Highlands (subdivided by Glen More into the northwestern 
and southeastern Highlands); the central Lowlands (a tract of 
southwesterly to northeasterly trend, between a line drawn 
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roughly from Girvan to Dunbar and a line drawn from Dumbar- 
ton to  Stonehaven) ; and the southern Uplands. T o  these, Fogra- 
phers add a fourth division, to be regarded as at  least a subregion 
of the Highlands. viz., the lower eastern slopes of that region 
bordering the North sea, from Stonehaven and Aberdeen in the 
south to the high plain of Caithness in the north. I t  may be 
termed the northeastern region. 

The Highlands.--Nearly all this region is high ground, deeply 
trenched with valleys and sea lochs. The Highland hills stand in 
a succession of more or less parallel confluent %ridges, having in 
the main a trend from northeast to  southwest. These ridges are 
separated by longitudinal and furrowed by transverse valleys. The 
longitudinal valleys, which run in the same general direction as 
the ridges, have had their trend defined by geological structure, 
such as a line of dislocation (the Great Glen), or the plications of 
the rocks (Lochs Ericht, Tay and Awe, and most of the sea lochs 
of Argyllshire). The transverse valleys run northwest or south- 
east and are for the most part independent of geological structure. 
The valley of the Garry and Tay crosses the strike of all the 
Highland rocks, traverses the great fault on the Highland border, 
and finally breaks through the chain of the Sidlaw hills a t  Perth. 
River-gorges are characteristic features in  many of the valleys. In  
the Old Red Sandstone they are particularly prominent where that 
formation has lain in  the way of the streams sweeping down from 
the Highlands. I n  the basin of the Moray firth some fine examples 
may be seen on the Nairn and Findhorn, while on the west side of 
the Cromarty firth some of the small streams descending from the 
high grounds of the east of the shire of Ross and Cromarty have 
cut out defiles i n  the conglomerates, remarkable for their depth 
and narrowness. Towards the south margin of the Highlands in- 
stances of true canyons in the Old Red sandstone are to be seen 
where the Isla and North Esk enter that formation. 

While many of the Highland mountains, viewed from near a t  
hand, tower above the surrounding country, and are often of 
noble form, froin a distance they are seen not t o  vary much from 
a general uniformity of height. A few exceptions occur along 
the western seaboard of Sutherland, in Skye, and elsewhere, but 
their structure explains the reason of their prominence. Regarded 
broadly, the Highland mountains are monuments of erosion, the 
relics of an old plateau, the surface and former slopes of which 
are shown approximately by the summits of the existing masses 
and the directions of the chief waterflows. The surface is rugged. 
The rocks project in  bosses and crags, which roughen the sides and 
crests of the ridges. The shape and colour of these roughnesses 
depend on the nature of the underlying rock. Where it  is hard 
and jointed, weathering into large quadrangular blocks, the hills 
are distinguished for the gnarled bossy character of their declivi- 
ties, as may be seen in Ben Ledi and the heights t o  the northeast 
of it. Where, on the other hand, the rock decays into smaller 
debris, the hills assume smoother contours, as in  the slate hills 
running from the Kyles of Bute to  Loch Lomond. 

The process by which the ancient plateau has been trenched 
into valleys and confluent ridges is best displayed among the higher 
mountains, where erosion proceeds a t  an accelerated pace. The 
long screes or talus-slopes a t  the foot of every crag and cliff bear 
witness to the continual waste. The headwaters of a river cut into 
the slopes of the parent hill. Each valley is consequently length- 
ened a t  the expense of the mountain from which it  descends. 
Where a number of small torrents converge in a steep mountain 
recess, they cut out a crescent-shaped hollow or half-cauldron, 
which in the Scottish Highlands is known as a cor~ie .  Usually the 
upper part of a corrie is formed by a crescent of naked rock, from 
which long trails of debris descend to the bottom of the hollorv. 
Every distinct variety of rock has its own type of corrie, the 
peculiarities being marked both in  the details of the upper cliffs 
and crags, and in the amount, form and colour of the screes. The 
Scottish corries have been occupied by glaciers. Hence their bot- 
toms are generally ice-worn or strewn over with moraine stuff. 
Often a small tarn fills up the bottom, ponded back by a moraine. 
I t  is in such localities that we can best observe the evidences of 
the glaciers that once overspread the country. Among these high 
grounds also the gradual narrowing of ridges into sharp, narrow, 

knife-edged crests and the lowering of these illto cols or passes 
can be well seen. The stages in this demolition are clearest where 
the underlying rock is of granite or similarly tough material, which 
at the same time is apt to  be split and splintered by means of its 
numerous transverse joints. The granite mountains of Arran fur- 
nish excellent illustrations. 

Where a rock yields to weather with considerable uniformity in 
all directions i t  is likely to  assume conical forms in the progress 
of denudation. Sometimes this uniformity is attained by a gen- 
eral disintegration of the rock into fine debris, which rolls down 
the slopes in long screes. I n  other cases it  is secured by the inter- 
section of joints, whereby a rock, in itself hard and durable, is 
divided into small angular blocks, which are separated by weather- 
ing and slide down the declivities. I n  many instances the begin- 
ning of the formation of a cone may be detected on ridges which 
have been deeply trenched by valleys. The mountain Schiehallion 
(3,547 ft.) is an instance of a cone not yet freed from its parent 
ridge. A further stage in denudation results in isolated groups of 
cones completely separated from the rest of the rocks among which 
they once lay buried. Such groups may be carved out of a con- 
tinuous band of rock extending into the regions beyond. The Paps 
of Jura, for instance, rise out of a long belt of quartzite which 
stretches through the islands of Islay, Jura and Scarba. I n  many 
cases, however, the groups point to the existence of some boss 
of rock of greater durability than those in  the immediate neigh- 
bourhood, as in the Coolins (Cuchullins), and Red hills of Skye 
and the group of granite cones of Ben Loyal, Sutherland. The 
most impressive form of solitary cone is that wherein, after vast 
denudation, a thick overlying formation has been reduced to a sin- 
gle outlier, such as Morven in Caithness, the two Bens Griam in 
Sutherland, and the pyramids of red sandstone on the western 
margin of the shires of Sutherland and Ross and Cromarty. While, 
in Scotland, the dislocation of rocks has generally prevented the 
formation of continuous escarpments, there are instances of these 
in the wide basalt plateaus of the inner Hebrides, where lava has 
been poured out in  nearly horizontal sheets, with occasional layers 
of tuff or other softer rock between them. 

Erosion.-Platforms of erosion, successively established by 
the wearing down of the land to sea level, occur both in the 
Highlands and among the southern Uplands. Allusion has been 
made to the flat-topped moorlands which, in  the eastern Grampi- 
ans, reach heights of 3,000 to 4.000 ft. above the sea. The sum- 
mits of Lochnagar and Ben Macdhui may be taken as examples 
These mountains lie within granite areas; but not less striking 
examples may be found among the schists. That these high 
plateaus are planes of erosion is shown by their independ'ence of 
geological structure, the upturned edges of the vertical and con- 
torted schists having been shorn off and the granite wasted and 
levelled along its exposed surface. An example of the similar 
destruction of a much younger platform is to  be found in the 
terraced plateaus of Skye, Eigg, Canna, Muck, Mull and Morven, 
which are portions of what was probably originally a continuous 
plain of basalt. Though dating back only to  older Tertiary time, 
this plain has been so deeply trenched by denudation that i t  has 
been reduced to scattered fragments. 

The Highlands are separated into two disconnected and in some 
respects contrasted divisions by the depression of the Great 
glen, extending from Loch Linnhe t o  Inverness. I n  the north- 
western section the highest ground is found along the At- 
lantic coast, mounting steeply from the sea to  an average height 
of 2,000 to  3,000 ft. The watershed consequently keeps close 
to the western seaboard, in some places not above 14 mi. from 
it. From these hills, which catch the first downpour of the 
rains from the ocean, the ground falls eastward. Numerous 
eminences, however, prolong the mountainous features to the 
North sea and southeastward to Glen More. The difference 
of the general level on the two sides of the waterparting is re- 
flected in the length of their streams. On the west the drainage 
empties itself into the Atlantic after floning only a very few 
miles, on the east it  has to run jo or 40 mi. At the head of Loch 
Kevis the western stream is but 3 mi. long, while the eastern has 
a course of some 18 mi to the Great glen. Throughout tlie 
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northwestern region uniformity of features characterizes the 
scenery, betokening, even at  a distance, the general monotony 
of structure. But the sameness is relieved along the western 
coast of the shires of Sutherland and Ross and Cromarty by 
groups of cones and stacks, and farther south by the terraced 
plateaus and abrupt conical hills of Skye, Rum and Mull. 

The southeastern region of the Highlands, having a more di- 
versified geological structure, offers greater variety of scenery. 
Most of the valleys, lakes and sea lochs run in a southwesterly 
and northeasterly direction, a feature strikingly exhibited in west 
Argyllshire. But there are also several important transverse 
valleys, that of the Garry and Tay, already noticed, being the 
most conspicuous example. The watershed, too, is somewhat 
different. I t  first strikes eastwards round the head of Loch Lag- 
gan and then swings southwards, pursuing a sinuous course till 
i t  leaves the Highlands on the east side of Loch Lomond. The 
streams flowing westward, however, are still short, while those 
running to the northeast, east and southeast have long courses 
and drain wide areas. There is a marked contrast between the 
configuration of the northeastern district, and the other parts 
of this region. I n  that area the Crampians rise to level o r  
gently rounded summits, often more than 3,000, and in a few 
places exceeding 4,000 ft. in height, and bounded by steep declivi- 
ties and sometimes by precipices. Farther southwest, in  the shires 
of Perth, Inverness and Argyll, they give place to the more typical 
hummocky crested ridges of Highland scenery which, in Ben Nevis 
and Aonach Beg, reach heights of over 4,000 ft. Geological struc- 
ture alone does not account for this contrast, and one reason may 
lie in the heavier rainfall, and consequently stronger erosion, to  
which the western mountains, facing the Atlantic ocean, have been 
exposed. Long narrow strips of flat land occur in the more impor- 
tant valleys. Most of the straths and glens have a floor of detritus 
which, spread out between the bases of the boundary hills, has been 
levelled into meadow land by the rivers and provides almost the 
sole arable ground in each district. I t  is appropriate here to  notice 
certain terms common throughout Scottish topography in applica- 
tion to types of valleys and low-lying land, for examples of most 
of them are found in the Highlands or on their borders. 

Straths are broad expanses of low ground between hills, usually 
traversed by one main stream and its tributaries-e.g., Strath 
Tay, Strath Spey, Strath Conon. This name, however, has also 
been applied to  wide tracts of lowland which embrace portions 
of several valleys, but are defined by lines of heights on each side; 
the best example is afforded by Strathmore-the "Great Strath" 
-between the southern margin of the Highlands and the line of 
the Sidlaw hills. This long wide depression, though it  looks like 
one great valley, includes portions of the valleys of the Tay, Isla, 
North Esk and South Esk, all of which cross it. Elsewhere in 
central Scotland such a wide depression is known as a home, as 
in the Howe of Fife between the Ochil and Lomond hills. A glen 
is a narrower and steeper-sided valley than a strath, though the 
names have not always been applied with discrimination. Most 
of the Highland valleys are true glens, Glencoe being the best 
known example. The hills rise steeply on each side, sometimes 
in grassy slopes, sometimes in  rocky bosses and precipitous cliffs, 
while the bottom is occupied by a lake. In  the south of Scotland 
the larger streams flow in wide open valleys called dales, as in  
Clydesdale, Tweeddale, Teviotdale, Liddesdale, Eskdale, Niths- 
dale. 

The strips of alluvial land bordering a river are known as 
haughs, and where, along estuaries, they expand into wide plains 
they are termed carses. The carses of the Forth extend seawards 
as far as Bo'ness and consist chiefly of raised beaches. The Carse 
of Gowrie is the strip of low ground intervening between the 
Firth of Tay and the Sidlaw hills. Brae signifies the steep bank 
of a river, and so any slope or hill-side. 

Scottish lochs (or lakes) are sometimes classified into four 
groups-glen lochs, rock-tarns, moraine-tarns, and lochs of the 
Lowlands, of which the first and most important are practically 
confined to the Highlands and the second and third are far 
more numerous there than elsewhere. The small rock-tarns, lying 
in rock-basins on the flanks of mountains, or the summit of 

ridges, or rocky plateaus, are by far the commonest, and especially 
so in the northwest. They almost invariably lie in strongly 
ice-worn platforms, and are held to occupy hollows produced by 
the gouging action of the ice-sheets in glacial times. Moraine- 
tarns--small sheets of water dammed hack by moraines left by 
retreating glaciers-are also numerous in the Highlands, nestling 
in the bottoms of corries. I n  the southwest, where the glaciers 
continued longest to  reach sea level, lakes retained by moraine- 
barriers are found very little above the sea. More important. if 
less numerous than either of these categories, are the larger 
glen-lochs, which are associated with the finest inland scenery 
i n  the Highlands. These occupy depressions in  the glens, not due 
to local heaping u p  of detritus, but true rock-basins, often of 
great depth. I t  is commonly but not invariably held that these 
depressions were formed by the erosive action of ice, since glaciers 
occupied the glens where they occur and wore down the rocks 
along the sides and bottom; but it  is a point of difficulty in this 
theory whether ice could have eroded the deepest of the hollows. 

The western Highland coast is intersected throughout by 
long narrow sea-lochs or fiords. The mainland slopes steeply 
into the sea and is fronted by chains and groups 9f islands. These 
fiords are submerged land-valleys, for the whole western coast has 
subsided to a considerable depth beneath its former level. The 
Scottish sea lochs must be considered in connection with those of 
western Ireland and Norway. The whole of this northwestern 
coast-line of Europe bears witness t o  recent submergence. On this 
view the Outer and Inner Hebrides were formerly one with them- 
selves and the mainland, and the western isles therefore are truly 
grouped with the Highland province of Scotland. Nearly the whole 
coast-line is rocky. On the west the coast is mostly either steep 
rocky declivity or a sea-wall, though strips of lower ground are 
found in the bays. The cliffs vary i n  character according to the 
nature of the rock. At Cape Wrath, precipices 300 f t .  high have 
been cut out of the Archean gneiss. The varying texture of this 
rock, its irregular foliation and jointing, and its ramifying veins of 
pegmatite give i t  very unequal powers of resistance. Here it 
projects in  irregular bastions and buttresses, there retires into deep 
recesses and tunnels, but shows everywhere a characteristic rugged- 
ness. In  striking contrast to these precipices are those of the 
Cambrian red sandstone a few miles t o  the east. Vast vertical 
walls of rock rise to a height of 600 ft., cut by their perpendicular 
joints into quadrangular piers and projections, some of which 
stand out alone as islets in  front of the main cliff. 

The population of the Highlands is naturally scattered, since 
great tracts of mountain and moorland are uninhabitable. The 
few small towns and larger villages are for the most part such 
as have grown in modern times as touring centres and places 
of summer residence along the west coast and the railways, in 
particular the line between Perth and Inverness. Settlements 
remote from these influences are commonly small, and some on 
the western seaboard share with Norwegian fjord-side settlements 
the characteristic of having their chief lines of access by water. 
The Highlands are not rich in  minerals; only a few workings, such 
as that of the iron ore of Raasay, near Skye, are encountered; 
and coal is viftually non-existent north of Fifeshire. 

Only the development of hydroelectric power gives promise of 
any considerable industrial activity. The British Aluminium com- 
pany opened a t  Foyers i n  1896 the first major hydroelectric sta- 
tion in the United Kingdom, and another station a t  Kinlochleven 
in 1909. The first Scottish hydroelectric developments for public 
supply were the Bonnington and Stonebyres stations, on the Falls 
of Clyde, completed in 1926. Extensive hydroelectric works were 
opened a t  Rannoch and Tummel in 1930 and 1933 respectively, 
and five stations of the Galloway scheme, operated more or less in 
partnership with the Central Electricity board, were completed in 
1935-36. A Scottish Office committee on hydroelectric develop- 
ment i n  Scotland recommended in 1942 creation of a new non- 
profit-earning public service corporation called the North Scotland 
Hydroelectric board, responsible for initiating and undertaking 
the development of all further generation of electricity in the 
northern area for public supply, its transmission and supply in 
bulk to  the existing undertakers. and its distribution to consumers 
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in the area outside the limits of existing undertakers. Parliament 
gave legislative sanction to these recommendations in 1943. 
Otherwise, homestead industry, such as the manufacture of Harris 
tweed in the outer Hebrides, can maintain itself (apart from local 
consumption) only by the special excellence of its products. I t  
thus follows that the Highland population is principally agricul- 
tural, and concentrated upon the limited cultivable areas, the re- 
sources of which it tends easily to outgrow, so that the Highlands 
have sent and still send abroad many emigrants. Only a few 
alluvial basins-up to an elevation of 1 , 2 0 0  ft. in Banffshire, but 
usually much loxer-the levels of raised beaches, and narrow 
isolated coastal strips offer fair agricultural land, and a more or 
less complete subsistence to  the crofters, of whom those on the 
coast lands may add to their means of livelihood by fishing, 
while others may take service as gamekeepers on the large sport- 
ing estates which occupy a high proportion of the total area. 

T h e  Nor theas te rn  Region.-This division embraces the 
considerable low-lying areas in eastern Aberdeenshire and the 
northern parts of Banfi, Elgin, and Nairn, together with the level 
strip of land bordering both sides of Moray firth. Farther north, 
the Highlands of Sutherland sink close to the coast, but the narrow 
coastal belt there broadens northward again in Caithness, which 
does not strictly belong to the Highlands. I n  the southeastern 
part of the region (east and southeast of Moray firth) the 
principal rivers-Spey and Dee, and, within the angle formed by 
these, the Don, Ythan, Deveron, and others-drain long valleys 
separated by extended spurs of the Highland mountains. The 
hills sink to a fairly wide foreland, here sloping gently to the 
sea, there broken off in low cliffs. On this part of the coast there 
are neither islands nor deep inlets, though plenty of small bays 
offer shelter for shipping, especially fishing vessels. Northward, 
the coast is deeply indented by the firths of Moray, Cromarty 
and Dornoch, and a further series of fine rivers, hardly less 
famous among salmon and trout fishermen than those just 
mentioned, enter the sea from the mountains to the west. The 
chief of these rivers are the Findhorn, Beauly, Conon, Shin and 
Helmsdale. The peninsulas between the firths reach no great 
elevation-an extreme height of 800 ft. is found in the Black 
Isle south of Cromarty firth. The coastal lowland of Sutherland, 
as already indicated, is very narrow, but Caithness is a wide moor, 
terminating almost everywhere seaward in a range of precipices 
of Old Red sandstone. 

The population of this region is, on the whole, closer on the 
coastal lands than in the interior; the largest towns, such as 
Aberdeen, Peterhead, Fraserburgh, Banff, Inverness. Wick, are 
seaports. In  Sutherland population is almost confined to the 
raised beaches of the narrow coastal belt. On the other hand a 
fairly dense rural population covers most of the area between the 
lower Dee and the Deveron, and extends far up  the valley of the 
Spey. The region is not devoid of very fertile lands, although 
their preparation for tilling has, in  the past, necessitated in some 
parts immense labour in clearing the glacial boulders with which 
they were bestrewn. A high standard of farming is reached in 
the lower parts of the Dee and Don basins, the Laigh of Moray, 
and other localities. Oats and turnips, with some bafiey, are main 
crops, and the lower lands of the eastern division are famous 
for cattle. On the higher grounds sheep are more prominent. 
Granite is quarried at  several points in the same division, and 
granite-polishing is a characteristic industry at  Aberdeen. Pure 
water, favourable for malting, has helped in the establishment of 
the distilling industry. The fisheries centre mainly on Aberdeen, 
which is also the principal port for the export of herrings; the 
pelagic fisheries are carried on mostly from more northerly 
ports-Peterhead, Fraserburgh and Wick (as well as the Orkney 
and Shetland Islands). 

T h e  C e n t r a l  Lowlands.-These constitute a broad depres- 
sion with southwesterly to northeasterly trend lying between the 
Highland line that runs from the head of the Firth of Clyde 
to Stonehaven and the pastoral uplands that stretch from Girvan 
to Dunbar. They may be regarded as a long trough of younger 
rocks let down by parallel dislocations between the older masses 
t o  the south and north. The depression as such, however, is of 
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great geological antiquity. Long dislocations have sharply defined 
its northern and southern margins. By other fractures and un- 
equal movements of up$eaval or depression portions of the 
older rocks have been brought up  within the bounds of the 
younger, and areas of the younger have been enclosed by the older. 
On the whole, these disfurbances have followed the prevalent 
northeasterly trend, and hence a tendency may be observed among 
the main ridges and valleys to  run in that direction. The chains of 
the Ochil, Sidlaw, Pentland, Renfrew, Campsie and Fintry hills, 
and the valleys of the Strathmore, Firth of Tay, and the basin 
of Midlothian are examples. But the dominant cause in the 
determination of the topographicak prominences and depressions 
of the district has been the relative hardness and softness of the 
rocks. Almost all the eminences in the Lowlands consist of hard 
igneous rocks, forming not only chains of hills such as those just 
mentioned and others in  Ayrshire and Lanarkshire, but isolated 
crags and hills like those on which stand the castles of Edinburgh 
and Stirling, and others conspicuous in Fife and the Lothians. 

Of the three chief valleys in the central Lowlands, two, those 
of the Tay and the Forth, descend from the Highlands, and one, 
that of the Clyde, from the southern Uplands. Though on the 
whole transverse, these depressions furnish another notable ex- 
ample of that independence of geological structure already re- 
ferred to. The gorge in which the famous Falls of Clyde are 
situated is the best example of a river-gorge in the Lowlands. 
Lochs are not many. Occasional rock-tarns are found in the hills. 
The larger lochs of the Lowlands lie in hollows of the glacial 
detritus, which is strewn thickly over the lower grounds. As these 
hollows were caused by original irregular deposition rather than 
by erosion, they have no intimate relation to  the present drainage- 
lines. The lakes vary in size from pools to sheets of water several 
square miles in area. As a rule they are shallow in proportion to 
their extent and surface. They were once more numerous than 
they are now, for some have disappeared through natural causes 
and others have been drained. The largest sheets of fresh water 
in the Lowlands are lakes of the plains. 

The fact that two-thirds of the population of Scotland live in 
the central Lowlands on one-tenth of the total aiea of the country, 
is evidence of the pre-eminent industrial position of this region. 
Among the geographical reasons for that pre-eminence we find, 
first, ease of communication, both internal and external. The 
Firth of Clyde on the west, the Firths of Forth and Tay on the 
east, deeply indent the coasts and offer access for shipping di- 
rectly or very near to  the chief industrial centres. Secondly, the 
Carboniferous rocks of the Lowlands carry important coal fields, 
the richest that of Lanarkshire, others in Ayrshire, about the head 
of the Firth of Forth, in the Lothians and in Fife. Iron is allied 
with coal, notably in the Ayrshire and Lanarkshire fields. Oil- 
shale is worked in Midlothian and Linlithgowshire, but its im- 
portance has declined; lead is worked in Lanarkshire. Upon the 
Lanarkshire coal field, the city of Glasgow, and its neighbouring 
industrial towns, there centre a variety of great manufacturing 
industries-shipbuilding and engineering, cotton, woollen and 
linen manufactures, brewing and distilling, chemical, pottery and 
glass manufactures, and many others. Elsewhere certain great 
industries are definitely localized, such as the jute manufacture 
and jam and marmalade making a t  Dundee; the woollen industry 
in Stirlingshire and Clackmannanshire, linen manufacture a t  and 
about Dunfermline, Arbroath and IlIontrose, that of linoleum and 
oilcloth at  Kirkcaldy, that of paper in places neighbouring to 
Edinburgh, and the dyeing industry at  Perth. All the textile 
industries, the paper mills, and the distilleries owe their establish- 
ment in part to  ample supplies of pure water. Rich agricultural 
lands, albeit restricted in area, lie close to the manufacturing 
districts, especially in the east, in Perthshire, Angus,' Fife and 
the Lothians; barley, a high yield of wheat on a small acreage, 

'By a resolution of the county council in May 1928, the county re- 
verted to its older historic name of Angus in place of Forfarshire. 
Other instances of shire names derived from the county town giving 
place to the older name are the three Lothians, East, West and Mid- 
lothian, for Haddingtonshire. Linlithqowshire and Edinburghshire, and 
Moray for  Elginshire. 



and potatoes are crops especially noted. 
T h e  S o u t h e r n  Uplands.-These extend from the north 

channel in the southwest to  St. Abb's head in the northeast, 
and form a well-defined belt of hilly ground, and though much 
less elevated (their highest point is 2,764 ft. above the sea) than 
the Highlands, rise with scarcely less abruptness above the lower 
tracts that bound them. Their northwestern margin for the most 
part springs boldly above the fields and moorlands of the central 
p!ain, and its boundary for long distances continues remarkably 
straight. On the south and southeast their limits in general are 
lcss prominently defined but are better seen west and southwest 
of the Nith, from which they extend to the sea and Loch Ryan, 
terminating in the extreme southwest in a plateau of mhich the 
loftiest point is little over 1,000 ft. above the sea. The Cheviots 
do not properly belong to the Uplands, from which they are 
separated by Liddesdale and other hollows, and on which they 
abut abruptly. But though geologically the one set of mountains 
must be separated from the other, geographically it is convenient 
to include within the southern Uplands the whole area between 
the central plain and the Border. A survey of the Uplands, there- 
fore, presents in  suc~ession from suutliwesl iu nurtll~dst the 
Kirkcudbrightshire and Ayrshire mountain moors, the Lowthers, 
the Moffat hills, the &Ioorfoots and the Lammermuirs. Distin- 
guished by the smoothness of their surface, they may be degarded 
as a rolling moorland, traversed by  many valleys conducting 
the drainage to the sea. This character is well observed from the 
heights of Tweedsmuir. Wide, mossy moors, 2,000 ft. or more 
above the sea, and sometimes level as a racecourse, spread out 
on all sides. Their continuity, however, is interrupted by numer- 
ous valleys separating them into detached flat-topped hills, seldom 
marked by precipices of naked rock. Where the rock projects it  
more usually appears in  low crags and knolls, from which long 
trails of gray or purple debris descend till they are lost among 
the grass. These smooth green hills form excellent pasture land, 
\+bile the alluvial flats in  the valleys, and even some of the lower 
slopes, are fitted for grain and green crops. Only in the higher 
tracts are there rugged features recalling the character of High- 
land scenery. I n  the heights of Hartfell (2,651 ft.) and White- 
coomb (2,695 ft.), whence the Clyde, Tweed, Annan and Moffat 
Water descend, the high moorlands have been scarped into gloomy 
corries, with crags and talus-slopes, which form a series of 
landscapes all the more striking from the contrast with everything 
around them. I n  Galloway, also, the highest portions of the 
Uplands have acquired a ruggedness and wildness more like those 
of the Highlands than any other district in the south of Scotland. 
I n  that region the Silurian rocks have been invaded by large 
bosses of granite, and have undergone a variable amount of 
metamorphism which has, i n  some places, altered them into hard 
crystalline schists. These various rocky masses have yielded 
unequally to  disintegration; the harder portions project in  rocky 
kno!ls, crags and cliffs, while the softer parts have been worn 
down into more flowing outlines. The highest summit in the 
south of Scotland-Merrick (2,764 ft.)-consists of Silurian strata 
much altered by proximity t o  the granite, while the rest of the 
more prominent heights (all i n  Kirkcudbrightshire)-Rinns of 
Kells (2,668 ft.) ,  Cairnsmuir of Carsphairn (2,612 ft.) ,  and 
Cairnsmore of Fleet (2.331 ft.)-are formed of granite. 

The watershed of the southern Uplands runs f v m  the mouth 
of Loch Ryan in a sinuous northeasterly direction, keeping near 
the northern limit of the region till i t  reaches the basin of the 
N t h ,  where i t  quits the Uplands, descends into the lowlands of 
Ayrshire, and, after circling round the headwaters of the Nith, 
strikes southeastwards across half the breadth of the Uplands, 
then sweeps north and eastwards between the basins of the Clyde, 
Tweed and Annan, and then through the moors that surround the 
sources of the Ettrick, Teviot and Jed, into the Cheviot hills. 
Here, again, the longest slope is on the east side, where the Tweed 
bears the whole drainage of that side into the sea. Although 
the rocks throughout the southern Uplands have a persistent 
northeasterly and southwesterly strike, and though this trend 
is apparent in the bands of more rugged hills that mark the out- 
crop of hard grits and greywackes, nevertheless geological 

structure has been much less effective in determining the lines 
of ridge and valley than in the Highlands. On the southern side 
of the watershed, in Dumfriesshire and Galloway, the valleys 
run generally transversely from north~vest to southeast. But 
in the eastern half of the Uplands the valleys do not appear to  
have any relation to  the geological structure of the ground 
underneath. 

In  the southern Uplands, owing to the greater softness and 
uniformity of texture of the rocks, as compared with those of 
the Highlands, rock-tarns are comparatively infrequent, except 
in Galloway, where the protrusion of granite and its associated 
metamorphism have reproduced Highland conditions of rock- 
structure. The best known and one of the most picturesque of 
moraine-dammed lochs is the wild and lonely Loch Skene, lying 
in a recess of Whitecoombe a t  the head of hioffat water. Others 
are sprinkled over the higher parts of the valleys in  Galloway. 

On the east the southern uplands plunge abruptly into the 
sea near St. Abb's head in a noble range of precipices 300 to 
500 ft. in height, and on the west terminate in a long broken 
line of sea-wall, which begins a t  the mouth of Loch Ryan, extends 
to the Mull of Galluway and re'ippears again in the southern 
headlands of Wigtown and Kirkcudbright. South*ard they sink 
to the narrow Lowland bordering Solway firth. 

On the grassy hills of the Uplands, from end to end, sheep 
farming is naturally an outstanding occupation, and_ with i t  is 
associated the woollen industry centred in the chief inland 
towns of the Tweed basin. In  the west (Galloway, Ayrshire) 
dairy farming is highly developed for the supply of the neigh- 
bouring populous centres in the Lowlands. Into the western 
dales, too, some of the industries of the Lowlands extend, with 
some coal-mining in Nithsdale, quarrying of freestone, etc., while 
the granite of Creetown and the neighbourhood is famous. But, 
as a whole, the human, like the physical, geography of the southern 
Uplands, is clearly differentiated from that of the Highlands and 
the Lowlands; it  approaches more nearly in character to  that 
of the northeastern region of England. ( 0 .  J. R. H. ;  X.) 

GEOLOGY 
Scotland lies in the course of a pre-Devonian mountain chain 

that stretches from Scandinavia to Ireland. This chain, called 
Caledonian by Suess, dominat-es the early geological history of 
the country. The genvral course of its structures is northeast- 
southwest. I t s  foreland is in the Outer Hebrides, its front in the 
northwest Highlands. I t s  latest manifestation is the corrugation 
of the Silurian of the southern Uplands-where Lapworth demon- 
strated the true worth of graptolites. 

Pre-Devonian of t h e  Nor thwes t  H i g h l a n d s  and Islands. 
-The oldest rocks are grouped as Lewisian Complex. They make 
the greater part of Lewis, with its companion Outer Hebrides, 
and much of the coast of the adjacent mainland. Apparently, 
their earliest members consist of metamorphic sediments, in- 
cluding magnesian marbles and graphitic schists. Into these are 
intruded igneous gne iws  (intermediate, basic, etc.). Locally, 
late dykes of the complex have escaped metamorphism. The 
Lewisian abounds in records of pre-Torridoninn movements 
executed under diverse conditions. Two phenomena have at- 
tracted particular attention: transforn~ation of dolerite into horn- 
blende-schist, and production by frictional fusion of so-called 
"flinty" crush-rock. A great development of "flinty" crush-rock 
follo~vs an east-southeasfwardly inclined tlirust-plane along the 
Outer Hebrides. 

'Torridonian succeeds Lewisian with complete unconformity. 
From Islay northward to Skye, the Lower Torridoninn basal con- 
glomerates, epidotic grits, gray sandstones, flags and gray and 
black shales reach a collective thickness of 7,000 ft. Farther 
north, Middle Torridonian arkose (6,000-8,000 ft.) ,  with local 
breccias, rests among and covers over "fossil hiIls" of Lewisian 
gneiss which are sometimes more than 2,000 f t .  in individual 
height. Upper Torridonian sandstones, flags and shales attain 
4,500 ft. 

T h e  Durness  Quartzite-limestone.- This succession begins 
a t  or below the Lower Cambrian and, according to American 
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palaeontologists, extends into the Lower Ordovician (Durness lith- 
ology and fauna are of American facies). The base passes 
smoothly and unconforn~ably across Torridonian east-southeast- 
wards on to Lewisian exposed in a pre-Cambrian anticline. The 
stratigraphy is persistent for roo mi. along the strike: basal 
quartzite, 320 ft.; quartzite with vertical worm "pipes," 270 ft. ;  
dolomitic shales, mudstones and dolomites, with Olenellus, etc., 
50 ft.; grit, with Salterella and also Olenellus, 30 f t . ;  limestones 
and dolomites in seven stages, some fossiliferous, 1,500 ft. Plu- 
tonic (possibly early Devonian) intrusions of alkali-syenite, 
borolanite, etc., accompanied by sills, cut the Durness sediments. 
Contact effects include dedolpmitization. 

The Durness fossiliferous succession with its intrusions passes 
east-southeastwards in  distGrbed fashion under the Moine Thrust 
overlain by crystalline schists. This thrust has been traced from 
Durness to Skye, and may continue through Islay. Near Durness, 
a thrust-outlier (Klippe) of the Moine Thrust-mass (nappe) has 
been preserved by down-faulting 10 mi. in  advance of the main 
outcrop. I n  Assynt and Glencoul, there are particularly good ex- 
posures of the disturbed belt with subsidiary thrusts bringing 
1,500 ft. slices of Lewisian for miles over Cambrian. Recumbent 
folding occurs in and near Skye. Isoclinal packing, scl~zippen 
Struktur, crushing (mylonization), slaty cleavage, etc., are dia- 
grammatically exposed a t  many localities. 

Pre -Devonian  of t h e  H i g h l a n d s  Southeas t  of Moine 
Thrust.-Sedimentary quartzo-felspathic schist or gneiss, with 
sufficient mica to  give a flaggy structure, is prevalent northwest 
of the Caledonian canal. Micaceous gneiss representing shales 
is also common. Such rocks are grouped together as Moine 
Schists. A limestone with particular associates occurs a little 
above the Moine Thrust in Eireboll. Several minor outcrops of 
Lewisian igneous and sedimentary types are generally interpreted 
as Lewisian inliers interfolded with unconformable Moines. The 
Inchbae porphyritic granite, now largely augen-gneiss, was in- 
truded into the Moines before these had suffered regional meta- 
morphism. Much of the resultant indurated hornfels, escaping 
subsequent deformation, retains minutiae of sedimentary struc- 
ture, such as grains, ripple-marks and sun-cracks. The Moine 
Schists seem to decrease in  metamorphism, near the Moine 
Thrust, but evidence is blurred by crush-phenomena. In  Skye 
there is a thrust-mass under the Moine Thrust, the rocks of 
which are variously interpreted as Moines or Torridonian. Some 
think all Moines are metamorphosed Torridonian; most regard 
the Moine Metamorphism as pre-Torridonian. 

Moine-like rocks cross the Caledonian canal fault, but half 
of this southeastern district consists of a varied assemblage of 
undated sedimentary schists known as Dalradian. Quartzites, 
limestones and graphitic schists are characteristic members; the 
Schichallion conglomerate may be glacial; pillow lavas occur 
at  Loch Awe; basic intrusions are wide-spread; granites, that 
have shared to some extent in the movements, are common in 
the east. The Dalradians overlie Moine-like rocks, pitching off 
them towards Loch Awe and Banffshire. Large-scale recumbent 
folds with fold-faults (slides), the whole refolded, are typically 
shown a t  Ballachulish and elsewhere. 

Zonal mapping of regional metamorphism was first carried 
out in  the Dalradian belt. The grade, varying from sillimanite- 
gneiss to  roofing slate, is low at  Loch Awe, in  Banffshire and 
along the southeastern Highland border. 

Probable Upper Cambrian pillow lavas, radiolarian cherts and 
fossiliferous shales outcrop discontinuously along the Highland 
border fault. I n  Arran they overlie Dalradians. Farther north- 
east they are associated with a grit and conglomerate group 
(Margie Beds) and appear overthrust by Dalradians. At Stone- 
haven they are unconformably overlain by uppermost Silurian 
(Downtonian) sandstones with mudstones, tuffs and conglom- 
erates (2,760 ft.), that yield fish and Dictyocaris. 

S i l u r i a n  of Lesmahagow and P e n t l a n d  Ant ic l ines  i n  t h e  
C e n t r a l  Valley.-Lesmahagow exposures of Silurian show : 
Wenlock greywacke and shale (base not seen), 1.300 f t . ;  Ludlow 
mudstone, greywacke and shale 1,480 ft. ;  Downtonian yellow, 
red and chocolate sandstone with twa conglomerates and some 

mudstone, 2.700 ft .  The Wenlock-Ludlow rocks have yielded 
many brachiopods and molluscs, especially in the Pentlands, also 
scorpion, phyllocarids, eurypterids and fish. The three last appear 
again in the Downtonian, accompanying a transition from marine 
to Old Red Sandstone conditions. 

Ordovician and S i l u r i a n  of the S o u t h e r n  Uplands.- 
Closely packed isoclinal folding (seldom accompanied by cleav- 
age) and rapid cross-strike change of facies are characteristic. 
Nothing older than Arenig has been recognized. The succession 
is marine and ends with Wenlock near Girvan and with Ludloli 
on the English borders. 

The Ordovician commences with Arenig pillow lavas capped 
by Arenig-Llandeilo radiolarian cherts (70 ft.). Near Girvan 
1,500 ft. of Arenig volcanic rocks are cut by serpentine, gabbro 
and granite which erosion bared before deposition of conglom- 
eratic Upper Llandeilo (830 ft., including 60 it .  interbedded 
fossiliferous Stinchar limestone). Southeast of Stinchar valley, 
Upper Llandeilo suddenly becomes conformable to the radio- 
larian cherts and consists of mudstones and grits (500 ft .)  and 
conglomerate (500 ft.). Farther southeast it  passes to  grit. and 
greywacke (1,000 ft.) and then near Moffat to 20 ft .  of grapto- 
lite shale (Glenkiln). The Caradoc (including Ashgillian) at  Gir- 
van is mostly mudstones, grits, flags and shales (2,800 ft.)  with 
interbedded shelly and graptolitic faunas. Near Moffat this 
reduces to IOO ft. of graptolite shale and barren mudstone 
(Hartfell). Acid lavas occur at  Wrae. 

A general palaeontological break introduces the Silurian, al- 
though there was no upheaval a t  Moffat. The Llandovery a t  
Girvan consists of conglomerates, grits, flags, shales and thin 
limestones (1,050 ft.)  with interbedded shelly and graptolitic 
faunas. Near Moffat there are only IOO ft. of graptolite shale 
(Birkhill). The Tarannon, both at  Girvan and Moffat, consists 
of grits, flags and shales with occasional graptolitic intercalations. 
This series is thinner and finer-grained at  Girvan (2,100 ft.) than 
at  Moffat (3.000 to 4,000 ft.). Wenlock is doubtfully repre- 
sented near Girvan by conglomerates, grits, flags and shales, 
(500 ft. preserved) with minor graptolitic and shelly layers. 
Near the English borders Wenlock conglomerates, grits, grey- 
wackes, shales and mudstones (1.000 to 1,500 ft.)  contain sev- 
eral graptolitic bands with occasional eurypterids. Shelly layers 
also occur. I n  the same district Ludlow mudstones with lime- 
stone-nodules and grits (500-750 ft.)  yield shells. 

The Llandeilo unconformity a t  Girvan is probably a partial 
continuation of the post-Cambrian pre-Downtonian unconformity 
at  Stonehaven. Upper Llandeilo and subsequent Ordovician and 
Silurian rocks of the southern Uplands tell of derivation of sedi- 
ment from the northwest. Much of their material can be re- 
ferred to denudation of Cambro-Arenig lavas, cherts and plu- 
tonics. Quartzite appears as pebbles in the Caradoc, and mica- 
schist in the Llandovery. 

Undated post-Silurian mineral veins occur a t  Lead Hills. 
Devonian.-The Scottish Devonian is wholly continental Old 

Red Sandstone. Three divisions are recognized, with distinct 
faunas and floras. Fish have furnished most of the determinable 
fossils. The Lower Old Red Sandstone or Caledonian is most 
fully preserved in the Central valley (19,000 ft., including lavas, 
Kincardineshire). A widespread type is dull purplish brown sand- 
stone. Upper members in  Strathmore are red sandstones and 
marls. Conglomerates attain great prominence towards the High- 
lands and southern Uplands. Northwestwards there is con- 
formity with Downtonian (Lesmahagow and Stonehaven) and 
violent unconformity with schists (within Highlands). Southeast- 
wards there is  violent unconformity with Downtonian, etc. 
(Pentlands, Girvan, Cheviot). A basal conglomerate of Silurian 
greywacke extends northwestward to Lesmahagow. Volcanic 
rocks (basalts, andesites, rhyolites) occupy a roughly central posi- 
tion in the Lower Old Red sequence (6,500 ft.  in Ochils. well 
exposed also Pentlands to Ayrshire). I n  the Highlands (Oban, 
Glen Coe, Ben Nevis) and also at  Cheviot, lavas greatly exceed 
sediment. Glen Coe and Ben Nevis are famous for cauldron- 
subsidences. At both localities granites (or granodiorites) with 
northeastern dyke-swarms are later than the lavas, Granites 
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cutting Lower Old Red Sandstone also occur at  Distinkhorn (Ayr- 
shire) and Cheviot. Others cut folded Silurian (southern Up- 
lands). Many undated Highland granites are probably of Lower 
Old Red age, but granite pebbles are well known in Lower Old 
Red Sandstone conglomerates (Glen Coe, Stonehaven). 

Middle Old Red Sandstone or Orcadian is widely developed 
in northeast Scotland (18,000 f t .  in Caithness). I t  largely con- 
sists of flags, often bituminous, calcareous, ripple-marked and sun- 
cracked. The earlier part of the Orcadian is restricted to Caith- 
ness, but later divisions extend into Orkney and round the Moray 
firth. The Rhynie Chert with wonderfully preserved plants is 
generally referred to  the Orcadian. The Upper Old Red Sand- 
stone (some thousands of feet thick) is found in the Central 
valley and northeast Scotland. The Lower Old Red Sandstone 
was locally much faulted, folded and eroded before the deposition 
of the Upper. The Upper is also unconformable to the Middle, 
except perhaps in Shetland. Red sandstones with some wind- 
rounded grains are common in the earlier parts of the Upper 
Old Red Sandstone; while paler sandstones with cornstones occur 
towards the conformable base of the Carboniferous. 

Carboniferous.- The Scottish Carboniferous, 3 marine, 
estuarine and terrestrial accumulation, is typically developed in 
the Central valley and along the English borders. The two areas 
of deposition were always connected across the east end of the 
southern Uplands. Farther west (Sanquhar) Upper Carboniferous 
rests on Silurian. I n  the Highlands, Carboniferous is scarcely 
kno~pn (Campbeltown, Bridge of Awe, Morven). In  the Central 
valley and on the borders, i t  follows Upper Old Red Sandstone 
conformably, though with a palaeontological break. Measurements 
of subdivisions in Edinburgh district are: Calciferous Sandstone 
series, including Cementstone group (1.000 ft.) and Oil Shale 
group (3,000 f t . ) ;  Scottish Carboniferous Limestone series, in- 
cluding Lower Limestone group (700 ft.) ,  Limestone (or Edge) 
Coal group (1,050 f t . ) ,  and Upper Limestone group (1,050 ft.) ; 
Millstone Grit (800 f t . ) ;  Productive Coal Measures (1.500 f t . ) ;  
Barren Red Coal Measures (in Ayrshire, 1,500 ft .) .  Palaeonto- 
logically, the sequence is important for its abundant Lower Car- 
boniferous land plants and estuarine fishes. These are completely 
replaced by English Upper Carboniferous forms one-third way up  
the Millstone Grit. 

Economically, the oil shale and the two widely separated coal- 
bearing groups (with ironstones) are very valuable. Marine lime- 
stones are scarcely represented except in the Lower and Upper 
Limestone groups (near Edinburgh, 8 beds reach the quite ex- 
ceptional total of 230 ft.). A well-known 40-ft. fresh-water lime- 
stone (Burdiehouse) occurs in  the Oil Shale group. Rapid varia- 
tions of group-thicknesses are characteristic. Near Patna in Ayr- 
shire, the Lower Limestone group reduces from 70 ft.  to 30 ft., 
the Limestone Coal group from 260 ft. to IOO ft., the Upper Lime- 
stone group from 700 ft. to  40 ft., and the Millstone Grit from 390 
ft.  to 120 f t .  in a distance of 2 mi. The floor of deposition evi- 
dently subsided in independently moving blocks. Change of facies 
is exemplified by the restriction of workable oil shale t o  West Loth- 
ian and its borders. Vulcanicity is common till the close of the Mill- 
stone Grit. Special activity reigned about the end of the Cement- 
stone group (Clyde plateau, Arthur's Seat, Calton hill). Prod- 
ucts include essexitic basalts, mugearites, trachytes and phono- 
lites. Contemporaneous weathering of Millstone Grit basalts has 
given valuable bauxitic clay (Ayrshire). 

N e w  Red  Sandstone.-The Scottish deposits are of conti- 
nental facies. A train of outcrops reaches intermittently across 
the southern Uplands and Central valley from the Solway to 
Arran. I n  Ayrshire, lavas and tuffs (basalt and nepheline-basalt, 
500 ft.) underlie brick-red desert sandstone (1.500 ft.). The vol- 
canic period was one of faulting and was further marked by ash- 
necks and doleritic intrusions, some (essexitic) carrying 
nepheline, others quartz. I t  may correspond roughly with the 
Permo-Carboniferous intrusion period of many quartz-dolerite 
sills and east to  west dykes between Stirling and Northumberland. 
I n  Arran brick-red desert-sandstone (2,000 ft.) underlies breccia, 
sandstone, and interbedded sandstone and marl with occasional 
nodular limestone. The top division, probably Keuper, is over- 

lain, in a failen mass within a Tertiary volcanic neck, by Pteria 
contorta shales (Rhaetic). 

The base of the Mesozoics from Mull northwards consists of 
Trias conglomerates and sandstones with concretionary corn- 
stones. Red colouration is often subordinate. In  western Mull 
200  ft. of these rocks underlie 40 ft .  Rhaetic with P$eria contorta. 
Elsewhere Rhaetic is only doubtfully distinguishable. 

In  Elgin two outliers of New Red Sandstone have yielded 
remarkable reptilian faunas. One of these outliers is of marked 
desert character and perhaps of Permian age, the other outlier is 
certainly Trias. 

Jurassic.-Low-lying outcrops of Jurassic. conformable t o  
Trias, are preserved on the west and east coasts of the Highlands. 
On the west, where a cover of Tertiary lavas has furnished addi- 
tional protection, the type area is Skye and Raasay: Lower Lias 
(Broadford beds, mostly limestone, 240 ft . ;  Pabba shales, 600 
ft.) ; Middle Lias (Scalpa Sandstone, 240 ft.) ; Upper Lias (shales, 
70 ft . ;  Raasay ironstone, 8 f t . ) ;  Inferior Oolite (shales, 70 ft . ;  
sandstone, 600 f t . ) ;  Great Estuarine series (sandstone, bitumi- 
nous shale and limestone, 400 ft.) ; Cornbrash (limestone with 
comminuted fossils, only in Raasay, 2 0  ft.) ; Callovian (sandstone 
remnant in Skye); Upper Oxfordian (grits. Skye, 80 ft.) followed 
by Upper Oxfordian and Corallian (shales. Skye. 2 2 0  f t . ) .  The 
sequence also reaches Corallian in Eigg, but in Ardnamurchan and 
Mull ends with Inferior Oolite. The Hebridean marine faunas are 
as rich as any in Britain. The Great Estuarine series, agreeing 
in age with the Yorkshire Upper Estuarine series, contains Cyrena, 
Viviparus, Ostrea, etc. 

At Brora on the east coast are remarked: Lower Lias (shales, 
80 f t . ) ;  Great Estuarine series (over 80 ft .  shale, sandstone, etc., 
with 3 ft. Brora coal a t  top);  Callovian (limestone, j ft .)  ; Lower 
Oxfordian (shales, 27 5 ft.) ; Upper Oxfordian and Corallian (sand- 
stone, zoo ft.) ; Kimmeridgian (sandstone and bituminous shale, 
IOO ft . ;  boulder-beds and shales, 500 ft .) .  The boulders of the 
boulder-beds consist of Old Red Sandstone. Many are big; one 
measures 15oXgoX30 ft. They have fallen from a moving 
submarine fault-scarp and are mixed with corals and shells. The 
throw of the fault exceeds 2.000 ft. I n  Skye another 2,000 
ft. post-Corallian fault can be shown to have been planed down 
by erosion before Upper Cretaceous times. 

Cretaceous.-Scotland is embraced within the scope of the 
great Upper Cretaceous marine transgression. The Upper Cre- 
taceous rests indifferently on Lower Lias and later Jurassic rocks. 
I t  is known in situ (Skye, Scalpa, Raasay, Eigg, Mull, Morven), 
as block remanib in a Tertiary vent (Arran), and as remaniC flints 
(Aberdeenshire). The Morven succession is : Cenomanian Green- 
sand (45 ft .)  ; White Sandstone (35 f t . )  ; Silicified Chalk with 
Belemnitella mucronata (5 it .) .  This condensation of the suc- 
cession is typical of the Hebrides. The White Sandstone consists 
of desert sand blown on to the Scottish shore of the Franco- 
Britto-Russian Chalk sea. I n  Morven, Cretaceous is still pre- 
served 1,600 i t .  above sea-level. 

Tertiary.-The Cretaceous Chalk was upraised, weathered and 
silicified and its crannies filled with desert sand (Mull). Subse- 
quent conglomerate and lateritically weathered ash bespeak a 
change to moist climate and volcanic eruptions. Subaerial basalt 
lavas characterize Skye, Eigg, Mull and Morven. Leaf-beds inter- 
calated near their base suggest early Eocene (Ardtun). Excep- 
tionally these lavas are columnar (Staffa). The basalt succession 
in Mull is: olivine-rich, 3,000 f t  ; olivine-poor, 3,000 f t .  The 
Sgur of Eigg pitchstone seems to be an acid lava that flowed 
down a valley, the sides of \ihich, consisting of basalt, have since 
been eroded away. Great plutonic centres occur a t  St. Kilda. 
Skye, Rum, Mull, Ardnamurchan and Arran. Some think that 
most of the lavas, still preserved, were fed from these centres. 
A Kilauean sink, repeatedly renewed in central Mull, was often 
occupied by a crater-lake, and lavas flowing into i t  developed 
pillow-structure. Vent-agglomerates are abundant in Skye, Mull, 
Ardnamurchan and Arran. I n  the last named island, the latest 
surface-rock i n  sitz~ is Keuper, but masses of Rhaetic, Lias and 
Chalk have tu~nbled into a Tertiary vent and thus escaped 
erosion. 
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The Skye plutonic centre is well known for its gabbro to 
granophyre succession; Rum for its peridotites; Mull and Ardna- 
murchan for their ring-dykes-in Mull the plutonic succession is 
very complex and begins with granophyre. in Ardnamurchan it is 
essentially gabbroidal; Arran is specially noteworthy for the 
doming of its granite's roof-peripheral folding is a related feature 
in Mull. Cone-sheet complexes are extensively developed in Skye, 
Mull and Ardnamurchan. The Skye, Rum, Mull and Arran 
centres have crowded dyke-snarms. The general dyke-direction 
is northwesterly, but this is combined with a radial tendency in 
Rum. Some believe that most of the Hebridean lavas were fed 
from dykes (fissure eruptions). I t  is certain, however, that the 
great centres were established before the dyke-swarms, since they 
locate the latter. I t  is also certain that most of the dykes are later 
than any lavas spared by erosion. 

West Highland scenery has been shaped entirely since the early 
Tertiary eruptions. The magnificent mountain and valley forms 
of Skye are cut in Tertiary plutonics. 

Possible Pliocene gravel occurs near Turriff, Fyvie and in Cen- 
tral Buchan, all in Aberdeenshire. 

Pleistocene a n d  Recent.-During the Glacial period, Scot- 
land functioned as a complex centre of dispersal within the great 
h'orth European ice-sheet. Scandinavian currents were almost ex- 
cluded except in Shetland, while Scottish currents freely invaded 
England. Some districts were crossed by ice that traversed the 
sea-bed bringing in shells and, in Caithness, Mesozoic erratics. 
Glacial erosion is often pronounced. Crag and tail is developed to 
perfection in Edinburgh and elsewhere. Rock basins are numerous 
in the Highlands, ~ i t h  Loch Coruisk as a diagrammatic example. 
Characteristic deposits are: West Highlands, hummocky mo- 
raines; East Highlands, fluvio-glacial gravel; Lowlands, boulder 
clay, either flat or in drumlins, and gravel kames. In  Glen Roy 
glacially dammed lakes are recorded by conspicuous strand-lines, 
and throughout most of eastern Scotland glacially diverted rivers 
can be traced by channels now left dry. 

Raised beaches up to about IOO ft. occur round Scotland, but 
not in the Outer Hebrides, Orkneps and Shetlands. The higher 
beaches are late Glacial and are locally interfered with by glacial 
readvance (Loch Lomond and Mull). The best marked beach, 
often about 30 ft., has a temperate fauna. I t  rests in places on 
a peat or forest bed that continues below sea level. Traces of 
early man are found in this raised beach. (E. B. B.) 

FLORA AND FAUNA 

Vegetation.-Geographical usage places Scotland within the 
cool-temperate forest division of the northern hemisphere, but 
in doing so implies no more than that Scotland lies between those 
latitudes within which neither arctic nor sub-tropical vegetation 
is characteristic, and that the conditions are those of a land under 
maritime, not interior-continental, climatic influence. Actually 
forests-extensive tree-covered areas, as distinct from the tree- 
less "deer forests" of Scottish phrase-are practically absent in 
Scotland; wooded tracts are of no great extent and are scattered, 
save in so far as they appear mainly upon the eastern and southern 
borders of the Highlands. They consist mostly of conifers and 
oaks. Native species are few. Apart from destruction by man 
(which has in some measure been offset by planting) it  is clear 
that Scotland, separated from Europe relatively soon after the final 
glacial epoch, was poorly colonized by north-European species of 
trees. A damp climate, imperfect drainage and wet soil, and un- 
favourable exposure to prevalent winds over wide areas, are fur- 
ther reasons adduced for the poverty of the growth. The upper 
limit of trees lies about 2 ,000  f t  above sea level in the southern 
Uplands, and somewhat below that height (I, joo-1,900 it .)  in the 
central Highlands; farther north, i t  falls to 1.200-1,400 ft.  in cen- 
tral Sutberland, and lox-er still in the extreme north. Types of 
vegetation in the Highlands may in a measure be localized. Thus, 
peat moors of wide extent occur in definite areas-in Sutherland 
and Caithness most notably; also, in the south, on the moor 
of Rannoch and about Lochs Awe and Etive, between the heads 
of Lochs Fyne and Lomond, and to the east of Callander, and 
on the long eastern flanks of the region. Marshy grass lands have 

a wider extent in the west than in the east, in sympathy with the 
higher rainfall of the west; they are interspersed with drier 
mountain and pasture lands, usually at  higher levels, with better 
drainage on the steeper slopes; while a definitely drier type of 
moorland occurs a t  lower levels in the northwest and on the 
outer islands, where the surface is much broken. Heath moors, 
as distinct from grass moors, occur widely both in the Highlands 
and on the southern Upland, but they are by far the more 
characteristic on the east side of the Highlands generally than on 
the west, and especially on the Grampian heights. The wide 
expanse of grassy hill-pasture on the southern Uplands has al- 
ready been mentioned, and indications have been given of the 
distribution of agricultural lands in the respective regional divi- 
sions. But the main localization of agricultural lands may be 
indicated briefly as occurring in an eastern belt following the 
curves of the coast between the firths of Dornoch and Forth, 
with some extension north of the first and south of the second; 
for the rest, such lands, except in  the nonindustrial parts of the 
central Lowlands and in the dales and on the \vestern slopes of 
the southern Uplands, are strictly limited in area. At certain 
points on all the coasts, but most notably the east, extensive 
sand-dunes, with their characteristic vegetation, are found. 
Finally, reference is due to the alpine and arctic types of plants, 
such as saxifrages and mountain willow, which are common on 
Highland summits above some 2,000 ft. of elevation, though Ben 
Lawers (3,984 ft.) ,  above Loch Tay, is usually cited as offering 
examples of particular interest. 

Fauna.-Deer-forests cover over 2 6  million acres. The red 
deer in Scotland is confined to the Highlands, but the roe-deer, 
living in woods, is found also in the southern Uplands in some 
parts where tree plantation has been carried out. Other kinds 
of the larger mammals, once abundant, are now extinct; the last 
wolf is said to have been killed in 1680. The wildcat survives 
in the Highlands; as also the otter, polecat, ermine and pine 
marten. Rabbits and hares are abundant, including both the 
common and the mountain hare, of which the last assumes a white 
coat in winter. Grouse moors occupy an extensive area; ptar- 
migan and blackcock, among other game birds. are found in many 
districts, and the capercailzie has been reintroduced. The golden 
eagle and the white-tailed eagle haunt only the remoter inoun- 
tainous districts; other large birds of prey, such as the osprey 
and kite, are also becoming scarce. The islands and sea cliffs, 
and some of the inland lochs, are frequented by a great variety 
of waterfowl. The Scottish lochs are noted in particular for 
salmon and trout; of this family there are several varieties, 
one of which, the Loch Leven trout, is peculiar to the loch of 
that name. Some arctic crustacea occur among the loch fauna, 
and a marine crustacean (mysis) appears to have migrated from 
the coastal waters to  certain freshwater lochs not far from sea- 
level. ( 0 .  J. R. H. )  

HISTORY 
The kingdom of Scotland was founded in the early years of 

the 11th century by an amalgamation of four tribal kingdoms- 
Scots, Picts, British and Angles, two of which, Scots and Picts, 
had been united at  an earlier period. The Scots were an Irish 
tribe who settled, about the beginning of the 6th century, in the 
district known later as Argyll; the Angles, in the second half of 
the same century, colonized what became the Lothians and the 
counties of Selkirk, Peebles and Roxburgh. The British, who 
occupied the country between the Solway Firth and the Firth of 
Clyde, were akin to the Welsh, and were probably driven into 
north Britain by the Anglo-Saxon invasions in the south. Three, 
therefore, of the four constituent parts of the historic kingdoms 
of Scotland date back no farther than the 6th century. The 
identification of the Picts and Caledonians whom the Romans 
found in the country in  the first centuries of the Christian era 
has been for generations a subject of controversy. For  Scotland 
in Roman days see CALEDONIA, also BRITAIN. 

Chris t ian Scotland.-Scottish history is often said to begin 
with the mission of St. Columba in 563. Columba was an Irish- 
man of noble birth who became a monk and a priest and settled 
in Iona to  undertake the conversion of the portions of North 
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Britain which were still heathen. Iona belonged to the small 
kingdom of Dalriada, which had, comparatively recently, been 
founded by the race to which Columba belonged, and its ruler 
was his kinsman. The Scots had come from Ireland, a Chris- 
tian land, and had brought their religion with them, and Chris- 
tianity had persisted from Roman times, or had been revived, 
in Strathclyde. In  the beginning of the 5th century, St. Ninian 
had preached in Strathclyde and had sent his disciples to convert 
Pictland, and it is probable that many of the religious founda- 
tions in the north-east of Scotland, generally ascribed to St. 
Columba, really date from an older missionary effort.' Some 
years before St. Columba landed in Iona, a great Christian 
teacher, known as St. Kentigern or St. Mungo, was labouring in 
Strathclyde, and to his mission is traced the foundation of the 
future city of Glasgow. St. Columba, therefore, cannot be said to 
have converted Scotland, but he laboured as a missionary in 
Pictland and he made Iona the centre of Scottish Christianity. 
In  the century succeeding his death in 597, the most important 
contribution made by Scotland to the history of Great Britain 
was the direct result of his work-the re-conversion of the North 
of England to Christianity. A pagan reaction in the second quar- 
ter of the 7th century had dethroned the Christian king, Edwin 
of Northumbria, who ruled from the Humber to the Forth. 
Edwin's nephew, Oswald, had been educated at  Iona, and, when 
he recovered the kingdom of Northumbria by a victory won in 
655, he brought Scottish missionaries to rebuild the shattered 
fabric of Christianity. The influence of Scotland upon English 
Christianity was, however, short-lived. There were some differ- 
ences of method, organization and ritual between the Irish Church 
and the Roman Church. Oswald's successor, Oswy, declared in 
favour of Roman custom, and the Scottish missionaries aban- 
doned Northumbria in accordance with the decision of the Synod 
of Whitby (664). 

Picts, Scots and Norse.-The kingdom of Northumbria had, 
by this date, reached the height of its greatness, and its rulers 
were ambitious of conquering the north of the island. I n  685 a 
great Northumbrian army invaded Pictland and was defeated a t  
the battle of Nectansmere, fought near Dunnichen in Forfarshire. 
The expedition proved to be the ruin of Northumbrian supremacy 
in England; the centre of English power shifted southwards and 
the menace of an English conquest was removed. North Britain 
was to  be left, for some centuries, to work out its own destiny. 
The Picts became supreme in the north, and gained control over 
both the Scots of Dalriada and the British of Strathclyde. Then 
the Picts were weakened by the attacks of the Norsemen, who 
first attacked the coasts in the end of the 8th century, and, about 
835, began to make permanent settlements. Dalriada threw off 
Pictish control, and in 844, when the Norsemen were attacking 
Pictland. Kenneth MacAlpine, King of the Scots, established a 
claim to the Pictish throne. There seems to have been something 
in the nature of a conquest, but the resources of Pictland were 
so much greater than those of Dalriada that it  is difficult to credit 
the smaller country with a military conquest of the larger. 

Kenneth MacAlpine's claim was in right of his mother, and 
the Picts preferred maternal to  paternal descent. The union of 
Picts and Scots was followed by an attempt to snatch the Lothians 
from Northumbria, then devastated by the Danish invasions; but 
the effort was unsuccessful, and Kenneth's successors were them- 
selves engaged in struggles with the Norsemen, who occupied the 
Hebrides and the Orkney and Shetland islands and made settle- 
ments along the western and northern coasts and on the east coast 
as far  south as the Moray Firth. They also attacked the kingdom 
of Strathclyde and founded colonies between the rivers Esk 
and Dee. The islands became definitely Scandinavian, as also did 
a large part of Caithness. During the long conflict with the Norse- 
men, the Scots sometimes allied themselves with the English 
against the common enemy, and these alliances constituted, long 
afterwards, a ground of the English claim to the overlordship of 
Scotland, but there were other occasions upon which the Scots 
joined the Norsemen against the English. 

'W. D. Simpson, The Historical St. Columba (1927) .  I 

Conquest  of Lothian.-The most important attempt of the 
latter kind occurred in 937 when the Scottish king, Constantine 
III. ,  was defeated by Athelstan of England a t  Brunanburh 
(probably Burnswark on the Solway). Constantine's object was 
the realization of a persistent ambition which is, perhaps, the most 
remarkable feature of Scottish history in the two centuries fol- 
lowing the union of the Picts and Scots-the severance of the 
Lothians from the kingdom of Northumbria. These attempts 
continued throughout the 10th century but did not attain any per- 
manent success till, in 1018, Malcolm 11. completely defeated the 
Northumbrians a t  the battle of Carham, near Coldstream. The 
victory was followed by the gradual extension of Scottish rule 
to the Tweed. Malcolm was followed, in 1034, by his grandson, 
Duncan, who had already succeeded, by inheritance, t o  the throne 
of Strathclyde, and thus Scots, Picts, Angles and British were all 
included within the kingdom which came to be known as  Scot- 
land. The Norsemen still held the islands; the Hebrides were not 
recovered till after the middle of the 13th century, and the Ork- 
neys and Shetlands not till the middle of the 15th century, when 
they passed from Denmark to Scotland through the marriage of a 
Danish princess to James 111. 

ANGLICIZATION AND FEUDALIZATION 
Macbeth a n d  Malcolm 111.-Duncan, the Duncan of Shake- 

speare's "Macbeth," the first ruler of the historical kingdom of 
Scotland, did not experience the iiplenteous joys" which brought 
tears into his eyes in the play. H e  met with defeats both from the 
Northumbrians and from the Norsemen, and in 1040 he was slain 
in a civil war by his own general, Macbeth, who had a claim to 
the succession, probably in his own right, and also as the repre- 
sentative of his wife and stepson. Macbeth was almost certainly 
in alliance with the Norwegian earl of Caithness and Sutherland, 
a cousin of Duncan, named Thorfinn. While Thorfinn lived, at- 
tempts to dethrone Macbeth, who proved himself an efficient 
ruler, were unsuccessful, a t  all events in Pictland, though Strath- 
clyde and the Lothians may have acknowledged Malcolm Canmore 
(Bighead) the son of Duncan. After Thorfinn's death, Malcolm, 
in 1057, defeated and slew Macbeth a t  Lumphanan in Aberdeen- 
shire. The kingdom of which Malcolm 111. took possession was a 
Celtic kingdom, though one of its provinces was peopled by 
Angles. Local and tribal custom prevailed alike in Scotland 
proper (the district north of the Forth and Clyde) and in Gallo- 
way; the speech was Celtic; the court and the administrative sys- 
tem, so far as the latter can be said to  have existed, were Celtic. 
The church still retained, to  a large extent, the structure and cus- 
toms of Irish Christianity, although, in the beginning of the 8th 
century, a powerful Pictish monarch had ordered his people to 
keep the Roman date for Easter (one of the points disputed a t  
the Synod of Whitby) and this rule had afterwards been followed 
in Dalriada and probably in Strathclyde. The Irish Church did 
not repudiate papal authority, but there was no opportunity for 
the exercise of papal jurisdiction. Diocesan organization did not 
exist. There was only one bishop of the Scots; his see was St.  
Andrews and he could enjoy little influence outside his own neigh- 
bourhood. Such organization as the Columban Church had origi- 
nally possessed was based upon powers claimed by the abbots of 
the monasteries, but the abuse of appointing lay abbots had de- 
stroyed the early monasticism, and a later order of monks, the 
Culdees, which had developed in the 9th century, had no adminis- 
trative authority. 

Queen  Margaret.-The disorganized state of the Scottish 
Church, and some peculiar customs which marked its ritual, 
shocked the conscience of Malcolm's wife, an English princess, 
Margaret, who, after the Norman Conquest, sought refuge in 
Scotland. Margaret was a woman of saintly life-she was canon- 
ized a century and a half after her death-and her own desire was 
to be a nun. She would have been the glory of a cloister, but she 
accepted her mission to redeem an ignorant and almost schismatic 
nation. She was not destined to fulfil that mission herself, but its 
accomplishment was, none the less, her work. There were many 
difficulties in her way. She could not introduce a diocesan system 
till there was a vacancy in the one Scottish bishopric, and none 
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occurred in her lifetime. She could not reform the monastic sys- 
tem and bring it into line with European monasticism, because 
Malcolm, though amensble in many ways t o  his wife's influence, 
refused to surrender the gains which he and other laymen, the 
great men of the land, enjoyed from the secularization of monastic 
revenues. She did succeed in changing some Scottish customs. She 
brought English clergy to convince the Scots of the error of their 
ways (Malcolm who had been in exile in England, acting as  inter- 
preter); she restored the monastery of Iona which had been 
destroyed by the Northmen; and she encouraged the Culdees as 
the ncarest approach to the religious life which she admired. Her 
most important personal achievements were the introduction of 
a n  English-speaking court and of English-speaking clergy, and the 
education of her children in English ways and traditions. She bore 
six sons to  Malcolm, but he was not allowed to give any one of 
them his own name, or the name of any of his predecessors; four 
of them were named after Saxon kings of England. 

A n g l i c i z a t i o n  of t h e  Church.-Margaret's three sons who 
successively came to the throne had all some personal experience 
of English life. Malcolm 111. and his eldest son, Edward, were 
killed in 1093 in one of the raids on the north of England from 
which his pious wife vainly tried to  restrain him. After his death 
there was a Celtic reaction against the Anglicizing influences in- 
troduced by Margaret (who was herself dying when her son Edgar 
brought her the news of the deaths of his father and brother). 
The English who had followed the queen to Scotland were driven 
out, and Edgar and his brothers, Alexander and David, took refuge 

- in England. I t  was with English help that Edgar regained his 
throne in 1097; he died ten years later and was succeeded by 
Alexander, and he in  turn by David (1124-53). The three brothers 
were all their mother's sons, and they continued her work. All 
three were pious and all three were English in tastes and sym- 
pathies, and were bent upon converting Celtic Scotland into a 
feudal kingdom of the Anglo-Norman type. Piety and policy 
both pointed in one direction; the church was t o  be one of the 
most powerful instruments of Anglicization. Edgar abandoned 
Malcolm's palace a t  Dunfermline and held an English court a t  
Edinburgh. Alexander suppressed a Celtic rebellion in Moray and 
Mearns so efficiently that he earned the description "the Fierce," 
and he followed u p  his victory by founding a house of Austin 
Canons a t  Scone (the coronation place of the Pictish kings and 
their Scottish successors) and filling i t  with English monks. The 
Anglicization of the country, outside the western and northern 
Highlands, was to a very considerable extent the result of ecclesi- 
astical influences. Alexander I. and David I. planted English mon- 
asteries in many districts of Scotland, south of the Moray Firth, 
and endowed them so liberally that David acquired a popular repu- 
tation for sanctity. However, the political motive of the new 
foundations is indicated by the suppression of the Culdees, the 
form of religious life associated with the Gaelic speech and with 
Celtic customs. 

The plantation of monasteries was accompanied by a diocesan 
organization of the church. This was essential for efficient ecclesi- 
astical administration and for the exercise of papal supremacy, 
but i t  was also useful as a means of furthering royal policy. The 
new bishops were English, their sees were richly endowed with 
lands, and their religious authority was enhanced by their position 
as territorial magnates. Diocesan organization was delayed by 
claims asserted by the sees of Canterbury and York to possess 
superiority over the church in Scotland. Two Englishmen in suc- 
cession, Turgot, the chaplain and biographer of Queen Margaret, 
and Eadmer, the ecclesiastics1 historian, were elected to the see 
of St. Andrews, but Turgot acknowledged the superiority of York 
and Eadmer that of Canterbury, and neither was allowed to reside 
in Scotland. Alexander I. would not tolerate pretensions which, 
apart from introducing complications into the relations between 
Church and State, were likely to  compromise the independence of 
the Scottish Crown. Ultimately, on Eadmer's death in 1124, the 
English prior of the new monastery at  Scone was consecrated to 
the see of St. Andrews by the Archbishop of York, without preju- 
dice either to the claims of York or to  the freedom of the Church 
in Scotland. Under David I .  the process of organization went on 

I rapidly, and all the mediaeval Scottish dioceses had been founded 
by the end of his reign. I Angl ic iza t ion  of t h e  A d m i n i s t r a t i v e  System.-David I. 
was more familiar with English ways than any of his brothers. His 
sister was married to Henry I. and he spent some years of his 
youth a t  the English court, made friends with Anglo-Norman 
barons and married the widow of one of them. H e  changed the 
system of land tenure in Scotland by making to his English friends 
grants of land, on the model of the charters granted by the Anglo- 
Norman kings of England. The first of the Scottish Bruces, for 
example, received by charter a grant of over 200,000 acres in 
Annandale, and the progenitor of the House of Stuart came to 
Scotland as the recipient of charters conveying great tracts of 
land in Ayrshire and Renfrewshire. There was no dispossession of 
the existing landowqers; they held their rights, in future, from the 
new lord instead of directly from the Crown. Such charters were 
granted not only to  newcomers, but also to  great landlords who had 
hitherto held their lands by tribal custom and were glad to  receive 
written guarantees of their possessions and privileges. Gradually, 
the whole of the land, outside the Highlands, came to be held un- 
der feudal law, and the landowners, whether Anglo-Normans or 
representatives of the old Scottish families (who intermarried with 
David's new nobility), were, like the monks and the bishops, in- 
evitably instruments of the royal policy of Anglicization. The 
civil, as well as the ecclesiastical, organization was gradually re- 
modelled in accordance with English (and European) institutions, 
and, under David and his successors, great officers of the house- 
hold (whose functions were analogous to  the duties of later ad- 
ministrative departments) came into existence, the English office 
of sheriff was borrowed for purposes of local government, and the 
old tribal laws of the component parts of the kingdom were re- 
placed by adaptations of English legislative measures. T o  the in- 
fluences of an English court, an English Church, and an English 
system of law and land-tenure were added the effects of English 
trade. Commerce was mostly with England and from England 
was adopted the institution of the burgh. The early Scottish 
burgh charters were all founded on English models, and colonies 
of English merchants settled in Scottish towns. These processes, 
initiated under the sons of Queen Margaret, had a continuous de- 
velopment until the outbreak of the War of Independence. A 
series of Celtic revolts against the Anglicizing policy of the Crown 
occurred in the course of the 12th century and in the beginning of 
the ~ j t h ,  but they were all suppressed (sometimes with English 
help), and, before the death of Alexander 111. in 1286, the organi- 
zation of Lowland Scotland, from the Moray Firth to Tweed and 
Solway, was definitely English, and the English tongue was spoken 
in a large portion of the area. 

Relations with England.-While this process of Anglicim- 
tion was in progress, political relations with England were not, for 
many years, entirely friendly. The border-line between the two 
countries had not been definitely ascertained. As the rulers of 
Strathclyde, the Scottish kings imagined themselves to  possess a 
claim to Cumberland and Westmorland, and they cherished an 
ambition of annexing portions of the old Northumbrian kingdom 
beyond the Tweed. The raids of Malcolm 111. (Canmore) had led 
William I. to found Newcastle-upon-Tyne in 1079 and William 11. 
to fortify Carlisle in 1091, and the boundary line might be re- 
garded as stretching from the Tyne t o  the Solway, although the 
English did not admit Scottish claims between Tweed and Tyne. 
The wife of David I. was the heiress of two English earldoms, of 
which Northumbria was one. Henry I .  recognized his brother-in- 
law's claim to the earldom of Huntingdon, which descended to 
the Scottish queen from her father, but refused to acknowledge 
that Northumbria had passed to her from her grandfather (Earl 
Siward, who had played an important part in the reign of Edward 
the Confessor). When the English throne was disputed between 
Stephen and the Empress Matilda, David invaded England in sup- 
port of the empress, who was his niece. His real purpose was to  
take possession of Northumberland, and he succeeded in effecting 
it in spite of his defeat a t  the Battle of the Standard, fought near 
Northallerton in Aug. 1138. Stephen, whose wife was also a niece 
of David, granted Northumberland as an English fief to Prince 
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Henry, the heir to the Scottish throne. The gift did not secure 
David's loyalty. for when the future Henry 11. made his first, and 
unsuccessful, attempt to  gain the English throne in 1149, David 
aided him and was promised the whole area north of the Tyne. 
This promise was repudiated by Henry 11. on his accession in 
I 154. David had died in I 153, his son had predeceased him, and 
his grandson, Malcolm IV. (1153-65), had to surrender David's 
territorial gains. 

T r e a t y  of Fa1aise.-The ambition of annexing Northumbria 
continued to guide Scottish policy, and William the Lion (1165- 
I Z I ~ ) ,  the brother and successor of Malcolm IV., hoped to attain 
it  by joining the English rebels against Henry 11. in 1173-74 His 
capture, near Alnwick Castle, in July 1174, not only put an end 
to such expectations but resulted in the temporary loss of Scottish 
independence. The 10th-century alliances against the Danes, in 
which the English king had been "father and lord" of the king of 
Scots, were by this time interpreted in England as having involved 
a feudal subjection of Scotland to England, and since the time of 
William the Conqueror, the Scottish kings had held English fiefs 
and had done homage for them. The precise nature of this homage 
had not been defined and the meaning of the ceremony was left 
deliberately ambiguous. What the Scottish kings gave as homage 
for English lands, English kings could receive as homage for the 
crown of Scotland. Henry released William only after forcing him 
to consent to the Treaty of Falaise ( I  I 74) by which he did homage 
avowedly for the Scottish crown. The treaty was cancelled 15 
years later by an agreement between William and Richard I., who 
sold the rights extorted by his father, receiving in return a sum of 
money, required for the Third Crusade. The bargain (which 
forms almost the only link between Scotland and the Crusading 
movement) merely annulled the Treaty of Faldise and left the 
question of homage precisely where it had been in 1174. One 
ancient controversy was, however, settled immediately after the 
agreement was made. The Treaty of Falaise had expressly ad- 
mitted the subordination of the Scottish to the English Church, 
but its provisions had not come into operation because it had 
failed to discriminate between the rival claims of Canterbury and 
York. In  1192, after the close of a controversy between William 
the Lion and the papacy, Pope Celestine 111. issued a Bull declar- 
ing the Scottish Church to be the special daughter of the Holy 
See, "with mediation of none."' The church in Scotland was still 
denied the privilege of a metropolitan see, although in 1225 Hon- 
orius 111. granted the clergy permission to hold regular provincial 
councils under the presidency of an elected "Conservator of the 
Privileges of the Scottish Church." I t  was not till 1472 that St. 
Andrews was given metropolitan jurisdiction in Scotland; 20 years 
later a province was detached and placed under the newly founded 
archbishopric of Glasgow. 

T h e  Golden  Age.-William the Lion (the ascription of that 
title to him is an unsolved problem) continued to hope for the 
restoration of Northumberland. H e  offered to purchase it in 1194, 
but refused to accept it  when Richard I. proposed to exclude from 
the bargain the right of holding fortified castles; and he made 
further unavailing efforts, including an admission of the right of 
King John to choose a wife for his son Alexander, the heir to the 
Scottish throne as well as to  the possessions of the Scottish Royal 
House in England and to their Northumbrian claims-a dangerous 
expedient in view of English pretensions to overlordship. Alex- 
ander 11. (1214-49) tried to  seize Northumberland during the 
struggle which followed the grant of Magna Carta; but in 1236, 
by the Treaty of York, he resigned his claims to the earldom of 
Northumbria, and also his possessions in Huntingdon, in return 
for  a grant of lands in the north of England. His reign witnessed 
the last of the Celtic revolts against the policy of Anglicization, 
and in his later years Scotland entered upon a period of consolida- 
tion and prosperity which continued throughout the reign of his 
son, Alexander 111. (1249-86). The recovery of the Western 
Isles, which had been under Norse rule, was achieved by Alexander 
111. after the battle of Largs (1263), in which the Norwegians 
were defeated. I n  1266 Eric of Norway surrendered the Hebrides 

'The date 1192 was established by Prof. R. K. Hannay in an article 
on the subject in the Scottish Historical Review, April 1926, 

in return for a money payment. There was continuous peace with 
England. Alexander was the nephew and also the son-in-law of 
Henry III . ,  and his relations both with him and with his brother- 
in-law, Edward I., were friendly. The Borders, about t o  be the 
scene of almost incessant fighting for two and a half centuries, 
were quiet and peaceful. Later tradition did not err in regarding 
the reign of the last of the old line of Scottish kings as a golden 
age. His death closed the period of Anglicization and in the later 
middle ages Scotland drew its inspiration rather from France than 
from England. 

THE W A R  OF INDEPENDENCE 
T h e  Succession Problem.-Alexander 111. was killed by a fall 

from his horse in March 1286. His two sons and his daughter had 
predxeased him and his only living descendant was his daughter's 
infant child, Margaret, daughter of Eric of Norway. Her  age, her 
sex and her nationality would have combined to prevent the suc- 
cession of the little Maid of Norway, if there had been any adult 
male claimant nearly related to  the late king. But Alexander left 
neither brother, nephew nor cousin, and there was no living legiti- 
mate descendant of any Scottish monarch later than David I .  Of 
the three grandsons of David, two, Malcolm and William, had 
succeeded to the throne. The third, David, who had been 
given the English earldom of Huntingdon, had left a son and 
three daughters. The son had died without issue; the eldest 
daughter had married an Anglo-Scottish baron, and her grandson 
(through her daughter, Devorguilla, the foundress of Balliol col- 
lege a t  Oxford) was, by the theory of primogeniture, the direct 
heir to the Crown. But the rule of succession by primogeniture 
was not yet established either in Scotland or in England, and the 
claim of John Balliol was disputed by Robert Bruce, the son of 
the second daughter of David of Huntingdon. Bruce argued that 
a grandson, being closer in descent to the grandfather from whom 
the claim was derived, was his true representative, rather than a 
great-grandson who was separated from him by an additional gen- 
eration. Years before, when Alexander 11. was childless, Bruce 
had been recognized as heir presumptive, and the birth of Alex- 
ander 111. had deprived him of a chance which, in I 286, he held to 
have recurred. The Scots were thus faced by a choice between 
the minority of a baby girl who was the daughter of a foreign 
sovereign, and a civil war between two Scottish claimants. The 
nobles decided that the former was the lesser of the two evils, and 
the Great Council of Scottish tenants-in-chief, clerical and lay, 
appointed guardians to  conduct the Government in the name of 
Margaret of Norway. 

Agreement  w i t h  England.-At first, i t  seemed as if the 
choice were to  involve the country in both evils, for the Bruce 
party began t o  raise a rebellion, but Edward I. of England, a 
great-uncle of the baby queen, intervened to secure her throne. 
This intervention was welcome in Scotland; in the late king's 
minority, his father-in-law, Henry 111, had taken part in Scottish 
politics, asserting no claim to overlordship, and describing himself 
as principal counsellor to  the king of Scots. Edward I. similarly 
made no pretension to the right and duty of an overlord to  act as 
guardian during a minority. The long continuance of peace with 
England, and the two centuries' tradition of the adoption of 
English speech, manners and institutions, made it  natural for him 
to offer, and for the Scots to accept, a guarantee of the succession 
of the little Maid. Edward had, in fact, devised the statesmanlike 
scheme of a union of the two Crowns by the marriage of the 
heiress of Scotland to his son Edward (afterwards Edward 11.). 
English, Scottish and Norwegian commissioners met to discuss 
the question, and in the summer of I 290, the Treaty of Birgham- 
on-Tweed defined the conditions of the marriage. I n  proposing 
his scheme, and in the terms of the treaty, Edward showed every 
consideration for Scottish feelings, and it was provided that, after 
the marriage, and even after the succession of a son of the mar- 
riage to both Crowns, the two kingdoms should remain separate 
organizations-doubtless Edward hoped that a union of the king- 
doms would follow a union of the Crowns, but he was content t c  
lay the foundations of that union. Further, i t  was agreed in the 
Treaty that, should there be no heir of the marriage, the Crown of 
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Scotland was to revert to  the proper heirs, and the kingdom of 
Scotland was to  be "free in itself, without subjection, as it hath 
hitherto been." Any rights pertaining t o  the Crown of England 
were reserved, but these rights were neither asserted nor defined. 

T h e  Engl i sh  C l a i m  t o  Overlordship.-The agreement prom- 
ised a peaceful future for both countries, as far as their relations 
with each other were concerned, but within two months, the Maid 
of Norway died on her way to Scotland (Sept. 1290). Civil war 
between the Bruces and the Balliols was inevitable, and each party 
wished to secure Edward's support. During the minority of 
Alexander III . ,  the Bruce family had supported the policy of 
Henry 111. in Scotland, and Robert Bruce, the claimant, was an 
English landowner, had held high official positions in England, 
and had fought with Edward during the Barons' Wars. There are 
indications that he would have acknowledged English overlordship 
in return for Edward's support, but such a bargain would not have 
fulfilled the purpose which Edward had begun to cherish-the 
reduction of Scotland to the position of a vassal kingdom of 
England. A compact with the Bruces would only have resulted 
in placing behind Balliol all who upheld Scottish claims to inde- 
pendence, and Edward was determined t o  obtain an acknowledg- 
ment of his paramount authority from all the clai.mants-there 
were rivals to  Balliol and Bruce, but with clearly inferior preten- 
sions. After collecting evidence from monastic chronicles about 
the history of the overlordship controversy, Edward asked the 
Scottish nobles to meet him a t  Norham-on-Tweed in May 1292 .  

There he at  once announced his intention of establishing his claim 
to be the feudal overlord of the kingdom of Scotland, and he 
gave the Scottish magnates some days to  consider their attitude. 
Meanwhile, a great English army was assembling on the opposite 
bank of the Tweed. Edward's claim was not entirely repugnant to 
an assembly consisting largely of Anglo-Norman barons, some of 
whom held lands in England as well as in Scotland, and, after a 
protest had been entered in the name of the "community" of 
Scotland, the English overlordship was admitted and the admis- 
sion was duly recorded. The Lord Paramount then ordered an 
enquiry into the pretensions of the various competitors, who were 
reminded that any symptoms of recalcitrance would be followed 
by a declaration that the kingdom, owing to failure of heirs, had 
reverted to the overlord. Edward then made a progress, as far 
north as Perth, through the kingdom of his (as yet unidentified) 
vassal. 

Balliol's Revolt.-In Nov. 1292, Edward, after a judicial in- 
vestigation, gave his decision in favour of John Balliol, thus defin- 
ing right of succession in accordance with the later rules of primo- 
geniture. Within three years the vassal king was in revolt against 
his overlord, who had subjected him to ignominious treatment. 
Whether Edward deliberately intended to produce this result is 
uncertain. Balliol's character and disposition suggested that he 
would submit to almost any humiliation rather than face Edward's 
wrath, and, if the English king did conternplate a conquest of 
Scotland, he cannot have wished to undertake it in 1295, when he 
had on his hands a Welsh rebellion, a French war and serious 
domestic quarrels. The remark attributed to him when news 
was brought of Balliol's alliance with France, "Has the fool done 
this folly?" indicates that he was surprised by the audacity of his 
vassal, and he was so far right that Balliol seems to have been 
compelled by Scottish opinion to take action. Edward a t  once 
assembled a powerful army to give effect to a new claim-that 
Scotland, as the fief of a disobedient vassal, had passed by for- 
feiture into the direct possession of the feudal superior. The 
strength of Scottish feeling is illustrated by the stubborn resis- 
tance offered by the Anglian population of the prosperous mer- 
cantile town of Berwick-upon-Tweed, where English rule might 
have been expected to be more welcome than in any other province 
of Scotland. Edward took vengeance by a merciless massacre 
(the first act of warfare for nearly a century) and gave a prece- 
dent fo r  a cruel and relentIess struggle. At first, i t  seemed as if 
the conquest were to  be a very simple process. Scotland was 
divided-the Bruces denied support to  Balliol-and Edward, 
easily defeating a Scottish army at  Dunbar (April 1296), made a 
triumphal march through Scotland. The annexation of the coun- 

try, and its loss of the status even of a vassal kingdom, was em- 
phasized by the destruction of the Great Seal, and by the removal 
to London of the national records and of the "Stone of Fate" 
upon which the Scottish kings were crowned. I n  October the 
English king returned home, leaving Scotland under a military 
occupation. 

Wi l l i am Wallace.-English soldiers and officials were far 
from tactful, but the explanation of the revolt that followed is 
not to  be found in garrison outrages. The lay magnates who had 
accepted the English overlordship were largely of Anglo-Norman 
blood; the smaller landowners and the lower classes of the popula- 
tion nourished a stronger dislike to  English rule than did their 
natural leaders who had deserted the cause of independence. 
They found at  once a new leader in Sir William Wallace, a 
younger son of a Renfrewshire landowner, and i t  was soon proved 
that only leadership was wanted to enlist an army of soldiers 
drawn from all parts of Scotland, including the Highlands. On 
Sept. 11, 1297, Wallace, as commander of "the army of the com- 
mons of Scotland," routed the English army of occupation a t  
Stirling bridge, and for a year he ruled Scotland in the capacity 
of guardian for John Balliol. Meanwhile, Edward I . ,  relieved 
both of foreign and of domestic anxieties, prepared to lead an 
army to Scotland in person. At Falkirk, on July 22, 1298, he 
defeated Wallace, who escaped but resigned his office of guardian. 
The victory did not, however, restore the English to  the position 
they had held in I 296. The spirit of resistance, thoroughly awak- 
ened, was not dismayed by defeat. New guardians were appointed, 
including Robert Bruce, grandson of the Competitor (the future 
King Robert), and Edward, summoned to London by fresh 
domestic complications, had to leave Scotland unconquered. I t  
was not till the autumn of 1303 that he was able'to undertake 
operations on a scale adequate for his purpose. H e  brought a 
great army to Scotland in September, traversed the country, met 
with little resistance, and spent the winter in Scotland. In  the 
summer of 1304, having captured Stirling Castle, which had been 
taken by the Scots after their defeat a t  Falkirk, he again left 
behind him what he believed to be a conquered country. I n  130j 
he captured Wallace and put the noblest of Scottish patriots to  
the cruel death prescribed by English law for a traitor. 

Rober t  Bruce.-Wallace was executed in Aug. 1305. Six 
months later, Robert Bruce and John ("the Red") Comyn, both 
of them ex-guardians of Scotland, met secretly in the Greyfriars 
church a t  Dumfries. Comyn was a nephew of Balliol and was re- 
garded as the representative of the Balliol claims. A meeting of 
the only two possible candidates for the Scottish throne must have 
been held for the purpose of adjusting their claims with a view 
to further resistance. The result of the conference was to make 
resistance inevitable and immediate. There was a quarrel, and 
Bruce stabbed Comyn; his followers despatched the wounded man. 
I t  was impossible for Bruce to conceal his real aims from Edward, 
and, though he had made no preparations for resistance, he was 
crowned in March 1306 a t  Scone. His chances of success seemed 
slight, for the kindred and friends of the great families of Balliol 
and Comyn were violently hostile to  him; and the clergy, who 
had hitherto supported the cause of independence, were likely 
to be alienated by a crime which combined murder with sacrilege. 
A defeat a t  Methven, near Perth, in June, might well have put an 
end to the rising, and Bruce's failure in  the battlefield was fol- 
lowed by other misfortunes. H e  spent the winter of 1306-07 as a 
fugitive-his adventures are described in Barbour's Bruce and in 
Sir Walter Scott's Lord of the Isles and Tales of a Grandfather. 
But Bruce was to  prove himself a great national leader, the de- 
termination of the Scots to regain their independence had been 
strengthened by the death of Wallace, and even the clergy did 
not desert the new monarch in spite of a papal excommunication. 
In  the spring, Bruce appeared on his own lands in Ayrshire, 
and in May he won a victory at  Loudoun Hill in  the same county. 
Then an event happened which changed the whole situation. Ed- 
ward I. had spent the winter a t  Lanercost Abbey in the north of 
England, and had moved to Carlisle, where, in March, he sen- 
tenced to death two of Bruce's brothers who had fallen ;nto his 
hands. On hearing the news of Loudoun Hill he resolved to lead 
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his army to Scotland in person, but he died at  Burgh-on-Sands on 
July 7, and his successor abandoned the campaign. 

Bannockburn.- Edward 11. probably had adequate reasons 
for returning to London, but he missed a great opportunity in 
Scotland. One of his father's great difficulties had been that Scot- 
tish barons and bishops were ready to take, and just as ready 
t o  break, oaths of allegiance t o  the sovereign of England. H e  
could not rely upon the unfailing support of any Scottish family 
or faction. The murder of Comyn had accomplished what all the 
first Edward's oaths had failed to achieve-the creation of an 
English party in Scotland which could be trusted unswervingly 
to  maintain English interests. There was an irreconcilable blood- 
feud between King Robert and the friends and adherents of the 
murdered Comyn. Edward 11. left this party without support and 
without any definite plan of campaign, and between I307 and I310 
Bruce crushed its members individually. A futile and half-hearted 
invasion led b y  Edward in person in 1310 did nothing to retrieve 
the balance, and for the next four years, Bruce, with the help of 
his brother Edward, and of the "Black" Douglas, not only ex- 
pelled English garrisons from Scottish castles but was able to 
inflict great damage by raids upon the northern counties of 
England. At last, in 1314, Edward 11. made a serious effort to 
recover his father's conquest and suffered at  Bannockburn (June 
24) the greatest disaster which an English army had ever sus- 
tained. The fight was not of Bruce's seeking; he had avoided a 
general action in 1310 in accordance with the usual Scottish policy 
of guerrilla warfare. A pitched battle was too great a risk in view 
of the comparative resources of the two countries, and it  was an 
imprudent challenge accepted by Edward Bruce from the English 
governor of Stirling Castle in the summer of 1313 that led to  
what proved to be the only successful battle on a great scale ever 
won by  the Scots over the English. But Bannockburn was won, 
and it  was sufficient for the vindication of Scottish independence. 
Edward 11. stubbornly declined to admit the accomplished fact, 
and for many years Bruce carried terror into the northern coun- 
ties, and he also dealt a serious blow to English dominion in Ire- 
land. I t  was not till after the deposition and murder of Edward 
11. that the regents for his son, Edward III., agreed to the Treaty 
of Northampton (1328), by which England acknowledged the 
independence of the Kingdom of Scotland. 

R e v i v a l  of t h e  Conflict.-In the following year, King Robert 
died, leaving as his heir a son, David 11. (1329-71), who, though 
only a child of five, had already been married, in accordance with 
a provision of the Treaty of Northampton, to Joanna, a daughter 
of Edward 11. I n  1330, Edward 111. threw off the yoke of his 
mother and her paramour, Rlortimer, who had deposed his 
father, and a new phase of the War of Independence began. I t  
was then that the most disastrous effects of the murder of Comyn 
began to operate. Bruce had vanquished the Scottish opponents 
whose bitter enmity that deed had provoked, but they had reso- 
lutely refused to acknowledge his sovereignty or, in the mediaeval 
phrase, to "come into his peace." Their estates had been forfeited 
and they had taken refuge in England. Thus, when England had 
again a strong king and Scotland a weak one, there was at  the 
English court a body of "Disinherited Knights," as they were 
called, who urged the young Edward to wipe out the shame 
of Bannockburn, deeply felt by his people, and to reconquer 
Scotland. The Treaty of Northampton, confirmed by an English 
Parliament, stood in the way, but the conditions of the treaty 
had not been fully carried out by the Scots. I t  provided for the 
restoration of the estates of a few of the disinherited, and the 
Scottish regent, Randolph, earl of Moray, a nephew of King 
Robert, felt that it was not safe to take this step while the exiles 
were in favour a t  the English court. I t  was an ominous circum- 
stance that the new English king hsd invited from France Edward 
Balliol, the heir of John Baliiol, who was known to be contem- 
plating an attempt to regain his father's vassal throne. In the 
summer of 1332, while England and Scotland were officially at 
peace, Edward 111. permitted Balliol to lead an army of the dis- 
inherited for the recovery of Scotland. The earl of Mar, who had 
just succeeded to the regency on Randolph's death. was defeated 
by Balliol a t  Dupplin Moor (Aug. r2, 133z), and, in September, 

Balliol was crowned at  Scone as Edward I of Scotland. The 
English king then openly espoused Balliol's cause and, abandoning 
?is grandfather's final policy of complete annexation, reverted to  
he earlier project of a vassal kingdom. 

Before Edward I11 could come to Balliol's assistance his vassal 
lad been ignominiously driven out of Scotland, but he led a 
arge army to the siege of Berwick-upon-Tweed, which had been 
eecovered by Bruce in 1318. The Scots suffered a crushing defeat 
it  Halidon Hill, near Berwick (July 19, 1333), and the town fell 
nto English hands. Edward then modified his consent t o  the re- 
~ i v a l  of the vassal kingdom by extorting from Balliol a cession of 
nost of the south of Scotland (including the counties of Linlith- 
:ow, Edinburgh, Haddington, Benvick, Selkirk, Peebles and Rox- 
~ r g h ) .  This district passed under the administration of English 
)fficials, but Balliol, in spite of successive invasions of Scotland 
3y his overlord in the years 1334-37, never established himself as  
x vassal king. Then there occurred another change in the political 
situation, involving effects similar to  those which had followed the 
death of Edward I ,  30 years earlier. I n  the autumn of 1337, 
Edward I11 put forward his claim to the throne of France, and 
he a t  once lost interest in Edward Balliol's feeble pretensions 
and even in tbe defense of the ceded territory. The Scottish re- 
:ents were left, as Robert Bruce had been left, t o  suppress Scot- 
tish traitors and expel English garrisons, and by 1341, Perth, 
Stirling and Edinburgh were in Scottish hands, the English had 
been driven out of a large area in southern Scotland, and the 
young David 11. was brought back from France, whither he and 
his English queen had been sent for safety in 1334. 

Scot land and France.-The diversion of English ambition 
from Scotland to France really marks the close of the War of 
Independence, but it also inaugurated a new series of hostile 
relations between England and Scotland. Although John Balliol 
had made his original defiance of Edward I. in the assurance of 
support from Philip IV. of France, the help given by the French 
in the earlier stage of the struggle for independence had been 
negligible. In  1298, Philip agreed to a truce, and again in 1303, 
the darkest hour in Scottish history, he had concluded a per- 
manent peace with England. When the struggle began again, how- 
ever, the French, under Philip VI., had given refuge to the 
young David TI., and French support of Scotland was one of the 
reasons for the English attack upon F~ance.  When that attack 
began in earnest, in 1346, Edward 111. offered to restore the 
portions of Scotland which were still in English hands on condition 
of Scottish neutrality in the Anglo-French war. The Scots made 
a decision which, as time went on, they declined, on several 
occasions, to revoke. The explanation of their persistent ad- 
herence to  a Franco-Scottish alliance lies in their conviction that 
no peace with England could possibly be permanent. If the 
English became the masters of France, they were not likely long 
to acquiesce in the existence of a small independent kingdom on 
their northern borders. If they failed t o  establish English do- 
minion in France, they were equally sure to seek such compensa- 
tion as a conquest of Scotland would afford, and the Scots, i f  they 
deserted France in her hour of need, could expect no help in their 
own. The Franco-Scottish alliance, as a factor in  European his- 
tory, began in 1346, when David II., invading the north of Eng- 
land in the interests of France, was defeated and captured a t  the 
battle of Neville's cross, fought near Durham on Oct. 17, about 
two months after Crecy. The English at  once re-occupied a large 
area of southern Scotland and thus provided an unanswerable 
reason for the maintenance of Franco-Scottish friendship. While 
England held portions of France and of Scotland, an alliance of 
her two victims was inevitable. There was, indeed, no other bond 
of union between French and Scots, and the political alliance was 
by no means always a happy or cordial arrangement, although 
France took, in the development of Scottish civilization, the place 
which had been held by England before the War of Independence, 
and profoundly influenced Scottish law and institutions as well 
as manners and customs. 

The Ransom of D a v i d  11.-Scottish intervention in the Anglo- 
French war proved to be rather irritating than actually dangerous 
to  England, and Edward 111. made a remarkable attempt to  get 
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rid of the coinplications which i t  involved. His prisoner, David 
II. ,  was childless and extravagant; he hated his heir, Robert the 
Steward, the son of his half-sister and his own senior by some 
years. David was released in 1357 and the Scots undertook to 
pay a heavy ransom in instalments spread over many years. The 
Scottish Crown was thus impoverished, and David, who had been 
kindly treated in London and had made many friends in England, 
listened to a suggestion of the English king that the ransom should 
be commuted for an acknowledgment of an English prince as 
the heir to  the throne of Scotland. The son of Robert Bruce 
actually made this proposal to the Scottish parliament, which 
contemptuously repudiated it. The long-continued negotiations 
for the ransom of David 11. brought about an important change 
in the parliamentary constitution of Scotland. Whatever it  may 
have derived from the Celtic heritage of the Kingdom, the Great 
Council of the land has been organized by the descendants of 
Malcolm Canmore upon an English model. I t  was both the 
supreme court of law and an advisory council of the sovereign, 
and i t  was composed of the tenants-in-chief, clerical and lay. To  
these two estates of the realm, the clergy and the barons, was 
added in the middle of the 14th century a third estate, consisting 
of representatives of the royal burghs. The financial help of the 
burghs was required for the payment of the ransom, and it  was 
therefore necessary t o  secure their concurrence in the decisions 
taken b y  parliament. The presence of burgess representatives in 
parliament, or in the less formal meetings of the estates known as 
qeneral councils, cannot be shown to have exercised any notable 
influence upon either the authority or the policy of the Crown, 
but i t  may be traced in a long series of legislative measures dealing 
with trade. commerce and Dolice. 

THE CONFLICT BETWEEN THE CROWN AND THE BARONS 
T h e  E a r l y  S t u a r t  Kings.-The War of Independence, and the 

subsequent warfare with England, deeply affected the relations 
between the Crown and the great baronial families. The distribu- 
tion of the estates of the "disinherited" among Bruce's supporters 
was one of the causes of the dangerous greatness of the House 
of Douglas and of other Scottish families, and, in the course 
of the English wars, the Crown was frequently weakened by the 
premature deaths of monarchs and by the recurrence of minori- 
ties. The initial weakness of the Crown, after the death of Robert 
I., was, however, due not to  such accidents, but to  the personality 
of his first three successors. David 11. was a futile ruler and a 
worthless man, and the determination of the Scots to maintain 
their independence receives additional proof from the circumstance 
that his reign did not witness its loss. When he died in 1371, the 
nephew who succeeded him, Robert 11. (1371-go), the first mon- 
arch of the House of Stuart, was 55 years of age, and already 
worn out by  a strenuous public life. His reign was largely spent 
in conflict with England, but he took no part in the warfare. Scot- 
land had been included in truces between England and Frapce, 
and when the Anglo-French struggle entered on a new phase in 
1377, the Scots renewed their efforts to expel the English from 
the occupied country in the south, and their success provoked 
invasions by John of Gaunt and by Richard I I . ,  which ~esul ted 
solely in  devastations of Scottish soil. The best remembered in- 
cident was the battle of Otterburn (1388), a chivalrous and ro- 
mantic episode, but negligible as  a military event. The next king, 
Robert 111. (1390-1406), was a lame old man who with some 
reason described himself as "the worst of kings and the most 
wretched of men." His legitimacy was doubtful, and he made no 
effort t o  repress the disorders which were rampant in the country. 
During the early years of his reign the Government was in the 
hands of his younger brother, the earl of Fife, whom he created 
duke of Albany, but in 1399 his eldest son, the duke of Rothesay, 
ousted his uncle from the regency. There was a bitter feud be- 
tween Rothesay and Albany, the latter of whom recovered power 
in 1401. I n  the following year Rothesay died mysteriously at  
Falkland (the story is told in Scott's Fair Maid of Pertk) ,  and 
rumour, which has crystallized into tradition, ascribed his death 
to Albany. The old king was alarmed by the fate of his heir, and, 
early in 1406, he sent his remaining son, Prince James, to be edu- 

cated in France. The boy was captured by the English at  sea, and 
Robert 111. died when the news reached him. The reign of Jaines 
I. nominally covers the years 1406-37, but he was a prisoner in 
England till 1424, and during this period Scotland was governed 
by Albany until his death in 1420 and thereafter by his son, Mur- 
doch, and duke. The regency of the elder Albany witnessed the 
foundation of the first Scottish university (St. Andrews, 1411)- 
partly an endeavour t o  repress the Lollard heresy which had 
reached Scotland-and the battle of Harlaw, which has frequently 
been misinterpreted as  a decisive struggle between Celt and Saxon 
in Scotland. I t  was, in fact, a fiercely fought skirmish between 
Donald of the Isles, a grandson of Robert II., who claimed the 
earldom of Ross in right of his wife, a member of a Lowland 
family, and the burghers of Aberdeen, reinforced by the earl of 
Mar and other Aberdeenshire lairds. Donald, having defeated the 
Mackays and the Frasers, Highlanders who opposed his claim, 
was marching to plunder the town of Aberdeen. Like other dis- 
affected Scottish barons, he had made an alliance with England, 
and Harlaw was an e ~ i s o d e  in Anglo-Scottish warfare. Albany 
made considerable progress in  the recovery of southern ~ c o t l a n h  
from the Enelish. and he also encouraged the recruitment of Scot- 
tish soldiers Tor the struggle in ~rance: I n  the year after his death 
the Scots rendered their most distinguished service to the French 
in helping to win the victory of BaugC ( I ~ z I ) ,  the first French 
success since the invasion of France by Henry V. of England. 

The first two Stuart kings had been feeble rulers, and though 
the elder Albany was a strong man, his position, and possibly his 
personal ambitions, prevented him from suppressing the feudal 
anarchy which threatened the monarchy and paralyzed the central 
administration. James I., who was released on payment of a 
ransom in 1424, was fearless and determined, and he resolved to 
establish order and good government-in his own words, to  
"make the key keep the castle and the bracken bush the cow." 
He was merciless in his treatment of the great barons, and he 
roused many enemies. H e  tried to  find support for  his reforms 
in widening the membership of the Great Council or Parliament 
by establishing a representative system for the lesser baron's 
whose technical obligation to attend its meetings had never been 
enforced, but the statute passed in 1428 for this purpose was 
inoperative. Kone the less, the parliaments of the reign passed 
a long series of beneficent legislative measures; the king's diffi- 
culty lay in enforcing them. I n  1437 he fell a victim to a conb 
spiracy organized by the earl of Athol, a relative who, if the 
legitimacy of Robert 111. had not been recognized, would have 
been the rightful occupant of the throne. His son and successor 
James 11. (1437-60) was a child of six, and the advance made by 
the central government during the pcrsonal rule of James I. was 
lost in the intrigues and factions of a minority. When James 11. 
began his personal rule, the great House of Douglas, in spite of 
sustaining a severe blow by the murder of its young chief in  the 
course of the royal minority, was a grave danger to  the supremacy 
of the Crown. James found a pretext for invading the Douglas 
dominions while the 8th earl of Douglas was on a pilgrimage t o  
Rome, and Douglas, on his return, made a league with his three 
brothers, Archibald, earl of Moray, Hugh, earl of Ormond, and 
John, lord of Balveny, and with a great northern magnate, the 
earl of Crawford. The king heard of the league and sent for  
Douglas to Stirling Castle, giving him a safe-conduct. The earl 
refused to break the bond into which he had entered, and James, 
losing his temper, stabbed him and wounded him fatally (Feb. 
1452). An obedient parliament found that the Earl was "guilty 
of his own death by resisting the king's gentle persuasions to aid 
him against rebellious subjects," but the murder was necessarily 
the signal for a final conflict between the Crown and the House of 
Douglas. James defeated the Douglases on the battlefield and 
captured their strongholds, and the 9th earl fled t o  England t o  
reappear in Scotland in the next reign. 

Recovery of S o u t h e r n  Scotland.-The Douglases had been 
involved in many intrigues with England, but they had played a 
notable part in the recovery of southern Scotland, and by the 
year 1460 this task had been completed except for the town of 
Berwick-upon-Tweed and the castle of Roxburgh; the town of 
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Roxburgh, once one of the leading Scottish burghs, had been 
entirely destroyed in the course of more than 160 years of 
almost continuous warfare. The outbreak of the Wars of the 
Roses in England afforded a suitable opportunity for the recovery 
of the castle, and James besieged i t  in the summer of 1460. H e  
himself, interested in the growing use of artillery, was watching 
the operations of his gunners, when he was hit and killed by "a 
piece of mis-framed gun that brak in the shooting," and Scotland 
was again plunged into the woes of a minority. Roxburgh Castle 
was taken a few days after the king's death, and with the expul- 
sion of the English from Scotland, the real reason for the Franco- 
Scottish alliance had come to an end. While the English held 
large portions of France and of Scotland alike, an alliance of 
their two enemies was inevitable, and James I. had repeated the 
Scottish refusal of English offers of friendship on condition of 
Scottish neutrality in the French war. The Scots had rendered 
greater military assistance to  the French than they had received 
from them, but it  was the French who bore the brunt of the 
conflict against the common enemy, and, in negotiations with the 
English, they never failed to  protect Scottish interests. By 1460 
the aliiance had served the purpose for which ~t was formed; the 
English held only Calais in France and Berwick in Scotland. 

T h e  Reign  of James 111.-During the minority of James 111. 
(1460-88), the Scots took advantage of the civil war in England 
to obtain the cession of Berwick-on-Tweed from Margaret of 
Anjou, the wife of Henry VI., giving in return some help to  the 
Lancastrian cause. Edward IV, retaliated by an intrigue with 
the Lord of the Isles, but the Scots recognized the accomplished 
fact of Yorkist supremacy in England and a truce was made in 
1463 and converted into a peace in 1464. During the first years 
of the minority of James III . ,  Scotland was ruled by a states- 
man, Bishop Kennedy of St. Andrews, and though there were 
troubles after his death, the young king, when he assumed the 
government in 1469, began his reign in fortunate conditions. 
There was peace with England; his father had destroyed the 
perilous greatness of the Douglases; his marriage with Anne of 
Denmark led to the recovery of the Orkney and Shetland islands, 
which had been Scandinavian for centuries; and the prestige of 
the kingdom was enhanced by the creation of the metropolitan 
see of St. Andrews in 1472. Four years later the Lord of the 
Isles was reduced to submission by an army led by some of the 
great barons whose ambitions had hitherto been dangerous to  
the Crown. Yet James 111. was one of the most unfortunate of 
the Stuart kings. His nobles complained that he "delighted mair 
in music and policy of building than in the government of his 
realm," and they preferred his brother, the duke of Albany. The 
brothers quarrelled, Albany fled to France, and James was suffi- 
ciently unwise to  break the peace with England, where the 9th 
earl of Douglas was still in receipt of an English pension. With 
Douglas as an intermediary, Edward IV. made a treaty with Al- 
bany for his establishment on the Scottish throne as an English 
vassal, and for the restoration of the House of Douglas. Albany, 
calling himself Alexander, king of Scots, led an army to the 
Borders, accompanied by Richard, duke of Gloucester (after- 
wards Richard 111.). Gloucester retook the town and castle of 
Berwick-on-Tweed, which thus passed finally out of Scottish 
hands (1482), and Albany invaded Scotland. The army which 
James led t o  meet him brought about a revolution; the nobles, 
under the leadership of the earl of Angus, the head of the Red 
Douglases who had risen on the ruins of the older or Black 
Douglases, seized and hanged the musicians and architects who 
were the king's friends, and made an agreement with Albany. 
The amusing story of how Angus gained his nick-name, Archi- 
bald-Bell-the Cat, is told in Scott's Tales of a Grandfather. In 
the following year, Albany was again an exile in England, and 
in 1484 he and Douglas agaln invaded Scotland with a small 
English force, but were defeated. Albany escaped to France, 
where he  was killed in a tournament in 1485, and the 9th and 
last earl of Douglas died a prisoner in the monastery of Lindores. 

Four yekrs later James 111. was killed in a civil conflict. The 
faction of the nobility which conspired against him and defeated 
him a t  Sauchieburn, near Stirling (June 1488), had seized the 

3erson of his son and heir, the prince of Scotland, and brought 
iim to the field against his father. This circumstance indicates 
.he permanent character of the change in Scottish politics brought 
tbout by the victory of James 11. over the Douglases. Neither 
~f the two rebellions against James 111. was directed against the 
jynasty, and each of them was the result of widespread political 
apposition to the king's conduct of public affairs, and not of 
secret conspiracies inspired by jealousy of the House of Stuart. 
It is also significant that, in 1488, the rebels made a defence of 
"heir action on political grounds; rebellion, for the first time, ad- 
nittedly required an excuse capable of being stated openly. The 
revolution was followed by indications of a tendency towards 
zonstitutional government and an assertion of parliamentary 
luthority, but this tendency did not survive the assumption of 
Jower by James IV. (1488-1513) in person. H e  was an able 
~ n d  strenuous ruler, and he soon acquired complete control over 
the traditionally amenable Scottish parliament. H e  humbled 
rebellious barons, who, either as partisans of the late king, o r  
for other reasons, resisted him, and he annexed t o  the Crown the 
title of Lord of the Isles and by personal visits established royal 
zuthority in the Hebrides. 

SCOTLAND, ENGLAND AND FRANCE 
U n i o n  of t h e  This t l e  and t h e  Rose.-James IV. aimed 

s t  acquiring for Scotland a place in European politics. The 
causes which, for nearly two centuries, had compelled his kingdom 
to follow the policy of France had ceased to operate, he was him- 
self related to the rulers of Denmark and Burgundy, and he was 
ambitious of a marriage alliance with Spain, then under Ferdi- 
nand and Isabella. H e  built a Scottish navy and challenged Eng- 
land on the seas. In  alliance with the Emperor Maxirnilian and 
the duchess of Burgundy, he supported Perkin Warbeck's pre- 
tensions to  the throne of Henry VII., and made a half-hearted 
invasion on his behalf. The Spanish sovereigns were in frequent 
communication with James and sent to  Scotland a n  envoy who has 
left an interesting account of the social condition of the country 
in the last years of the I jth century. Failing to  obtain a Spanish 
bride, he accepted Henry VII.'s offer of the hand of his elder 
daughter, Margaret, whom he married in 1503. The  marriage, 
celebrated by the poet Dunbar as the Union of the Thistle and 
the Rose, implied a fresh orientation of Scottish policy and dealt 
a blow to the tradition that ScotIand must aIways be on hostile 
terms with its great neighbour, and a period of some 15 years 
of peace brought a great increase of commercial prosperity to  
Scotland. But James, on more than one occasion, indicated to 
Henry VII. that he had no intention of being ruled by his father- 
in-law, and he continued to build a great navy. Peace was main- 
tafned while Henry VII. lived, but the accession of Henry VIII.  
soon placed before James the old alternative of friendship with 
England or with France. 

F l o d d e n  Field.-The formation of the Holy League against 
France alarmed the Scottish king, who dreaded the effect upon 
Scotland of the destruction of France by a great European combi- 
nation. That France was in no such danger as he imagined is 
proved by the circumstance that, a year later, Henry VIII.  mar- 
ried his sister to  Louis XII.,  but i t  is easy to  understand James's 
alarm. H e  was willing to  yield to  his brother-in-law on other 
points of dispute which had arisen between the two sovereigns, 
but he resolved to maintain the traditional Scottish policy of 
helping France in her hour of need. I t  is, however, significant 
that the royal decision was persistently opposed by the older and 
wiser councillors, who, though themselves trained in the French 
tradition and bound to France by many personal ties, realized that 
circumstances had changed, and that what had been wisdom less 
than a century earlier was likely to be folly in the new conditions. 
This view found expression, a few years later, in  the History of 
Greater Britain, by a famous Franco-Scottish scholar, John 
Major, who urged the expediency of a union of Scotland with 
England. James took his own way and in Sept. r513 he was de. 
feated and killed in the battle of Flodden. His heir was an in- 
fant, and Scotland, overwhelmed by a great national disaster, 
was again subjected to the intrigues of a minority. The navy, 
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upon which James IV. had lavished care and money, was sold to 
France, and the country did not recover, for at  least a century, 
the prosperity which had marked his reign. 

T h e  Regency of t h e  Duke of Albany.-James, by will, had 
left his English wife as the guardian of his infant son, James V. 
(1513-4z), and she might have secured the regency if she had 
not married a Scottish nobleman, the earl of Angus, in 1514. 
Her second marriage rendered her position impossible and the 
Scots invited Alexander, duke of Albany, the son of the traitor 
duke of the reign of James III., to become regent. Albany, who 
had been born and educated in France, spoke no language but 
French and he spent a considerable portion of his regency (1515- 
24) in Paris. If Margaret and Angus had set themselves resolutely 
to champion English influence in Scotland, they could have 
smoothed the way of English diplomacy. But Margaret, a true 
sister of Henry VIII., quarrelled with her second husband and 
tried to obtain an annulment of her marriage, disregarding Henry's 
remonstrance that she had chosen her husband and, by the laws 
of God and man, was bound to stick to him. Angus maintained 
the Douglas tradition of intrigue with England, but Margaret, 
dominated by hatred of her husband, frequently acted in the in- 
terests of France and checkmated English designs in Scotland. 
In  July 1524, Margaret, in conjunction with the earl of Arran, 
heir-presumptive to the throne, declared the young king to be 
old enough to rule in person, but Arran deserted her and made 
friends with Angus, who governed the kingdom until 1528, when 
James, who hated his stepfather, made a romantic escape from 
his control. 

James  V. and Henry  VII1.-Under the influence of his 
mother, who had been freed from Angus by a decision of the 
Papal Court in 1527 and had therefore no reason for hostility to 
Henry VIII., James, for a few years, was on friendly terms with 
his uncle. After the English breach with Rome, when Henry felt 
his isolation in Christendom, he urged his nephew to follow his ex- 
ample and enrich himself with the spoils of the monasteries. The 
Reformation was, by this time, making some progress in Scot- 
land, but James, though he recognized the need of a reformation 
of the lives of the clergy, had no sympathy with the new doctrines, 
and he was not prepared to adopt Henry's methods. He made 
two French marriages; after his first wife, a daughter of Francis 
I., died, as a bride, in 1537, he married Mary of Guise, widow 
of the duc de Longueville. Henry, however, persevered in trying 
to detach James from his French alliance and to alienate him 
from Cardinal Beaton, the leader of the Church Party; he con- 
tinued to urge him to dissolve the monasteries, and made various 
attempts to arrange a personal interview; we now know that he 
intended to kidnap him. James declined his uncle's overtures 
and refused to give him a chance of seizing his person, and Henry 
broke off friendly relations, revived the claim of homage, and 
sent armies to invade Scotland. 

James was not supported by his nobility. His conflict with 
Angus had embittered his relations with the great families at  the 
beginning of his reign; he offended the Border chiefs by restor- 
ing order in the Borders, and in carrying out his father's policy 
in the Western Isles, he quarrelled with the earl of Argyll. The 
result was that he had come more and more to rely upon the 
support of the clergy, and by this and by the employment of 
favourites he still further alienated the nobles. The opposition 
of the Scottish nobility to James V. was stimulated by the Tudor 
methods of bribery, and their eyes were fixed on the spoils of the 
church. They refused to support James in what they called a 
French war, and i t  was Beaton and the ecclesiastical party that 
furnished James with the army that was routed at  the battle of 
Solway Moss in Nov. 1542. The king's health had prevented his 
taking part in the fighting, and he returned to Falkland Palace, 
where he died on Dec. 14, six days after the birth, a t  Linlithgow, 
of his daughter and heiress, Mary Queen of Scots. 

The  Minori ty of Queen Mary.-The death of his nephew 
gave Henry VIII. a great opportunity which he failed to use, 
for the new rulers of Scotland might have been persuaded to ac- 
cept the Reformation and seize the lands of the Church. The 
regent, the earl of Arran (a son of the Arran of the preceding 

reign, and, like his father, heir-presumptive to the throne) was 
appointed in defiance of the efforts of Beaton and was known to 
incline to the new doctrines. Henry succeeded in negotiating, 
in July 1543, the preliminaries of a marriage treaty between his 
heir (afterwards Edward VI.) and the infant Queen of Scots, 
but he followed up this success by making demands which the 
Scots indignantly refused, and he was known to have plotted to 
kidnap the regent and the queen-mother, Mary of Guise. The 
result was a reconciliation between Arran and Beaton and the re- 
pudiation of the English marriage treaty (Dec. 1543). If Henry 
had been patient he might have won in the end, for Arran and 
Beaton were likely to quarrel, and the temptation to dissolve the 
monasteries during a minority of the Crown would have been 
very strong. But Henry lost his temper, and his brother-in-law, 
the earl of Hertford (afterwards Protector Somerset), ravaged 
southern Scotland in 1544 and 1545-his merciless campaigns 
were derisively known as "the English Wooing." Scotland was 
thus thrown once more into the arms of France, and the murder 
of Beaton, the leader of the French party, in his own episcopal 
castle of St. Andrews (1546) did not affect the political situ- 
ation. His murderers were glad to have English help in defend- 
ing the castle of St. Andrews, but a national alliance with Eng- 
land was impossible for the time. 

Protector Somerset carried on the policy of Henry VIII. His 
personal attitude to the Scottish problem was wiser than that 
of his late master; he aimed at  a union on equal terms, and, if 
he had come into power in 1542 instead of in 1547, the course 
of events might have been widely different. As i t  was, all that 
he could do was to employ force in an endeavour to sever the 
Franco-Scottish alliance, and in this he completely failed, though 
he gained some military reputation by his third invasion of Scot- 
land and his victory at  Pinkie in Sept. 1547-the last of the old 
battles between England and Scotland. Meanwhile, the Scottish 
Government had, with French help, captured the castle of St. 
Andrews (July 1547), and the Regent Arran entered into nego- 
tiations for a marriage of the girl queen to the heir of the French 
throne. In  Aug. 1548 Mary was sent to France, where she re- 
mained for 13 years. The French continued to  assist the Scots 
to recapture strongholds taken by the English, and the Auld Alli- 
ance seemed to be more firmly cemented than ever when peace 
was made with England in 1551. 

End of t h e  French Alliance.-But France had become too 
great a Power to treat Scotland on equal terms, and Henry 11. 
was determined to make the country a province of France. Arran 
was bribed to resign the regency in favour of Mary of Guise, and 
the new regent, as her published correspondence clearly shows, 
became an agent of French policy. She was surrounded by French 
advisers-a Frenchman shared with the earl of Huntly the dig- 
nity of the chancellorship-and she relied upon the services of 
French soldiers, who had always been unpopular in Scotland. The 
Scots were alarmed. They spoke of Scotland as threatened with 
the fate of Brittany, and parliament in 1555 had to pass an act 
against slanderers of the queen regent and of the French troops 
"sent for the common weal and suppressing the auld enemy." 
There were several outbreaks against the French garrisons. Anti- 
French feeling was stimulated by the growth of the Reformed 
doctrines, which had been spread by the "cartloads of Bibles" 
that Somerset is recorded to have brought with him. I n  1557, 
the Scottish Protestants formed a league which they called "the 
Congregation of the Lord," and signed the first National Cove- 
nant in the interests of Protestantism. 

The marriage of Queen Mary to the Dauphin in April 1558 
was celebrated with due rejoicings in Scotland, but i t  rather in- 
jured than assisted the French cause, for there was a suspicion, 
which is now known to have been well-founded, that agreements 
signed by the girl-queen on her marriage formed a danger to the 
independence of the country. Mary had, in fact, been induced 
to sign documents which, in the event of her decease without is- 
sue, transferred the succession to the French king and his heirs, a 
stipulation which directly contravened assurances solemnly given 
by Henry 11. to the Scottish parliament. 

The  Lords of the Congregation.-The revolt of the Scot- 
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tish Protestants against the French alliance and the Roman 
Church was hastened by events in England. While Mary Tudor 
lived, they could form no English alliance, in spite of the Eng- 
lish queen's hostility to France. When Elizabeth succeeded in 
Nov. 1558, Henry 11. was guilty of the foolish insult of assert- 
ing the claim of his daughter-in-law to the English throne as the 
nearest heir of Henry V1I.-Elizabeth being, in the eyes of 
Roman Catholic Europe, an illegitimate child. I t  was, therefore, 
in the interests of England to help the Scottish Protestants against 
the Scottish Government, and it  happened that the queen regent 
chose this unfortunate moment for severe measures. In  1559 she 
denounced the Protestant leaders as heretics, and their reply came 
in the form of the destruction of the religious houses a t  Perth. 
Alarmed by the outbreak, Mary of Guise promised not to send a 
French garrison t o  the city, but her arrival a t  Perth with a 
personal bodyguard of French soldiers was interpreted as a 
breach of her promise. The destruction of religious buildings 
continued, and the Protestant leaders, known as the Lords of the 
Congregation, invited English help. Henry 11. was killed in the 
summer of 1559, and the king of France, Francis II., became, in 
right of his wife, king of Scots. The Guises were the Government 
of both France and Scotland, and France, just released from the 
burden of a Spanish war, was free to  prosecute its policy in Scot- 
land. But the Lords of the Congregation gave the Scottish Gov- 
ernment no time for preparation. I n  Oct. 1559 they announced 
the deposition of the queen regent, and asked Elizabeth "to ac- 
cept the realm of Scotland into her protection and maintenance, 
only for  preservation of them in their old freedom and liberties, 
and from conquest, during the time the marriage shall continue 
between the Queen of Scots and the French King." 

QUEEN MARY IN SCOTLAND 
The alliance between Elizabeth and the Protestants marks the 

end of the Franco-Scottish League and the triumph of the Ref- 
ormation in Scotland. An English fleet besieged Leith, and the 
queen regent, stricken with mortal illness, took refuge in the 
castle of Edinburgh, where she died in June 1560. There was no 
one to represent the authority of the Crown, and a Scottish 
parliament, the legality of the summons of which was doubtful, 
abolished Roman Catholicism and prohibited under severe penal- 
ties (culminating in capital punishment) the celebration of 
Mass. The parliament of 1560 secured the de facto establish- 
ment of Protestantism, though its legislation was not ratified by 
the Crown.. Mary's husband died in Dec. 1560, and she returned 
to Scotland in Aug. 1561. At first she was guided by her half- 
brother, whom she made earl of Murray. Any attempt to re- 
store her own religion was out of the question. The utmost that 
Mary could seriously hope for was a toleration for Roman 
Catholics, and her efforts to secure this were unsuccessful. She 
could not even protect the worship of her own attendants in her 
own chapel, and John Knox afterwards said that on her first ar- 
rival, he could have "executed God's judgments upon her" if he 
had chosen to d o  so. England and Protestantism were definitely 
in the ascendant, and the new Church became stronger than ever 
when, in 1562, Murray secured Mary's acquiescence in the sup- 
pression of the earl of Huntly, the most powerful Roman Catholic 
nobleman in Scotland. 

D a r n l e y  and Rizzio.-A marriage with a foreign prince might 
have strengthened hlary in Scotland, but she was restrained from 
this course by her position as heiress-presumptive to  the Eng- 
lish Crown. Nine years younger than Elizabeth, Mary judged 
that she would outlive her, and the main aim of her policy was 
to secure a recognition of her claim to the succession in the event 
of Elizabeth dying without issue. Elizabeth threatened that if 
Mary made a marriage with a foreign prince, steps would be 
taken to debar her succession to the English Crown, and, for 
some years, she amused herself with insincere suggestions for the 
Scottish queen's marriage. I n  July 1565, Mary married her 
cousin, Henry, Lord Darnley, who, as  the representative of 
their grandmother, Margaret Tudor, by her second marriage 
(with the earl of Angus), stood next t o  Mary herself in the suc- 
cession to the English throne. H e  was also next to the Hamiltons 

in the succession to the Scottish throne. Elizabeth had allowed 
Darnley (who had been brought up  in England) to  go to Scot- 
land, and the marriage was in no way antagonistic to English in- 
terests; but she declared herself offended and secretly sent aid 
to  Murray, who raised a rebellion against the marriage. Her  
people supported Mary, and Murray fled to  England. Darnley 
proved an impossible husband, and his foolish ambition sought a 
somewhat mysterious right known as  the Crown Matrimonial, 
which would have secured the throne to him for life and might 
even have given his children by a second wife precedence over the 
Hamiltons in the succession to the throne. H e  had made many 
enemies, and no friends, in Scotland, and Mary's Italian secre- 
tary, David Rizzio, was known to have advised Mary to refuse 
her husband's request. Darnley became involved in a plot for 
the murder of Rizzio. The murder was only a small part of the 
design of the conspirators, who included Murray and the other 
exiles in England and their friends in Scotland. Darnley was 
led t o  believe that his accomplices would give him the authority 
of a king regnant. Rizzio was murdered on the evening of March 
g, 1566, and, the same night, Murray arrived from England, where 
Eiizabeth had been cognizant of the piot. Then Mary, in an in- 
terview with her husband, persuaded him that he was the dupe 
of his accomplices, and, on the night of March 11, husband and 
wife escaped from Holyrood, and fled to  Dunbar. Public opinion 
again supported Mary, and, while Murray remained in Scotland, 
the nobles who had taken part in the Rizzio murder had to flee 
to  England. Darnley disavowed any knowledge of the plot, and 
bitterly opposed any suggestion of pardon for  his fellow-con- 
spirators, who supplied Mary with full evidence of his guilt. 

Mary's two Successes alarmed the Protestants, and if Mary 
could have retained her hold over Darnley, the Reformed Church 
might have been in some danger. But the birth of a son, Prince 
James, in June 1566, was followed by  a violent and permanent 
quarrel between the unhappy parents. Darnley's enemies were 
resolved to have his life, and when the accomplices whom he had 
betrayed were allowed to return t o  Scotland at  the end of I 566, 
he was a doomed man. But the enemies of Darnley were also the 
enemies of Mary, and they found in the earl of Bothwell, a tool 
for the destruction of both. Darnley was murdered on Feb. 10, 

1567, a t  Kirk-of-Field, in the outskirts of Edinburgh, and his 
murderers, by blowing up the house with gunpowder, made sure 
that no alternative explanation of his death should be feasible. 
Bothwell was known to b e  a principal actor in the crime, and a 
collusive trial did nothing to weaken the belief in his guilt. On 
May I5 Mary married Bothwell. There was another rebellion; 
the queen had been discredited by the Darnley murder and the 
Bothwell marriage, and she had no option but to surrender to the 
rebels (June 15). The question of Mary's guilt or innocence of 
her husband's murder is rather biographical than historical (see 
CASKET LETTERS). Guilty or innocent, she could not retain her 
authority after what had happened. If,  as in the present state of 
the controversy unfortunately seems probable, there was a do- 
mestic conspiracy between Mary and Bothwell, Darnley's death 
was not merely the result of a plot between a guilty wife and 
her paramour. If Mary was an accomplice of Bothwell, she was 
also the unconscious tool of a wider conspiracy, the members of 
which, after she and Bothwell were both out of the way, fell to  
accusing each other of a share in the murder of Darnley. 

I Mary's Abdication.-The insurgent lords imprisoned Mary 
I in Lochleven Castle and forced her to  abdicate in favour of her 
infant son, and Murray extorted from her an assent to  his own 
appointment as regent. Within a year, she escaped from Loch- 
leven, and a few days later her army was defeated at  Langside. 
Relying on an invitation sent by Elizabeth to  her in Lochleven, 
Mary took refuge in England, where she was imprisoned by the 
English Queen (May 1568). Her  vigorous and attractive person- 
ality had introduced a new element into Scottish politics, for, in 
her army a t  Langside were Protestants whose interest in the 
struggle was loyalty to  the queen, and during the first years of 
her English imprisonment, her party in Scotland, which gave 
considerable trouble to  successive regents, was, for a variety of 
reasons, maintained by two Protestants, Maitland of Lethington 
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and Kirkcaldy of Grange. Her fall meant the complete triumph of 
English influence, for Elizabeth had only to threaten to release 
her prisoner in order to exert pressure on the regents. The Regent 
Murray (1567-70), the Regent Lennox (1570-I), the Regent 
Mar (1671-2) and the Regent Morton (1572-8) were all on 
friendly terms with Elizabeth, and they had English help in the 
civil war between the king's party and the queen's party. The 
troubled state of the country, until the capture of Edinburgh 
Castle in 1573 put an end to the resistance of Mary's adherents, 
is illustrated by the fate of the first two regents. Murray was 
assassinated and Lennox died of wounds received in a skirmish 
a t  Stirling. 

THE STRUGGLE BETWEEN THE CHURCH AND THE CROWN / 
Andrew Melville.-Mary's fall also meant the complete 

triumph of Protestantism, and the Protestant Church was legally 
established by parliament in 1567. Its early organization was the 
work of John Knox, and the presbyterian system which became 
its characteristic feature was introduced by Andrew Melville, 
under whose guidance the General Assembly (see SCOTLAND, 
CHURCH OF) insisted upon the essential parity or equality of all 
ministers and abolished a modified form of episcopal government 
which had originated in Knox's institution of superintendents 
charged with the oversight of districts corresponding to the old 
dioceses. The superintendents, who had come to be known as 
bishops, were purely administrative officers and did not claim to 
possess orders superior to those of the ordinary clergy. Their 
administrative powers were conferred in 1580-81 upon the courts 
of the Church known as Presbyteries. Under Melville, the Church 
developed a claim which had been less rigidly advahced by Knox- 
that the ecclesiastical authority, the Power of the Keys, is differ- 
ent from, and independent of, the civil power. This theory was 
bound to produce a conflict between Church and State, and it 
was maintained so thoroughly that the ministers claimed to be 
responsible for their pulpit utterances to the Church courts and 
to them alone, and this at  a time when ecclesiastical consider- 
ations affected every question both of domestic and foreign policy. 
The claims of the Church caused friction with the earl of Morton, 
and, after his fall, the young James VI. (1567-1625) waged an 
incessant struggle against them, and, even before his accession 
to the English throne, had established a royal control over the 
Church. 

James  VI., Mary  a n d  Elizabeth.-Morton was compelled to 
resign the regency in 1578 He made a temporary recovery of 
influence, but in June 1581 he was executed for his share in the 
Darnley murder, and James, at  the age of 15, became responsible 
for the Government. He roused opposition by relying upon a 
Roman Catholic favourite, EsmC Stuart, a cousin of Darnley, 
whom he made duke of Lennox. The favourite professed a con- 
version to Protestantism and James tried to suppress any alarm 
by initiating a new National Covenant (1581) which denounced 
"the usurped authority of that Roman Anti-Christ," but the ex- 
treme Protestants kidnapped James in the raid of Ruthven 
(1582), and Lennox had to flee. I n  1583 James escaped from 
his captors and fell under the influence of a new favourite, whom 
he created earl of Arran. A rebellion was nipped in the bud, and 
the earl of Gowrie, one of the leaders of the raid of Ruthven, 
was executed. During this time James was in friendly negotiations 
with his mother, and he intrigued with the duke of Guise, and 
even with the pope. Elizabeth, on her part, was encouraging the 
opposition to James, as she had encouraged the opposition to his 
mother and grandmother. But James was alarmed by the rise of 
the Catholic League in France, his success in dealing with Gowrie 
made him less dcsirous of possible aid from Roman Catholic 
powers, and Arran persuaded him that his best chance of the 
English succession, on which his heart was set, lay in friendly 
relations with Elizabeth. Arran fell a victim to his own advice, 
for Elizabeth distrusted him, and when James came to terms with 
her, he dismissed him. In  the end of 158 j, James made an offen- 
sive and defensive league with England, and when, a year later, 
Mary's life was in danger, he refused to risk his chance of the suc- 
cession by threatening to break the league if Elizabeth should 

put his mother to de fh .  The approaching Spanish invasion made 
the friendship of Scotland more important to England than it 
had ever been before, but James made no real effort on Mary's 
behalf and apologized for such efforts as he did make. The exe- 
cution (Feb. 1587) caused intense indignation in Scotland, but 
James succeeded in keeping the country quiet, and in the follow- 
ing year he took steps to resist the Armada. 

James a n d  Spain.-While James would not imperil his Eng- 
lish claims for the sake of his mother's life, his impatience with 
Elizabeth's longevity led him to take grave risks by intrigues 
with the enemies of England. I n  1589 he aroused suspicion by 
his lenient treatment of two Roman Catholic earls, Huntly and 
Errol, whom Elizabeth's ministers had detected in correspondence 
with Spain, and in 1592, the English Government came into pos- 
session of the "Spanish Blanks," a series of papers bearing only 
the signatures of Huntly, Errol and Angus. Letters from these 
earls which accompanied the blank forms showed that the 
"Blanks" were intended to contain a treaty with Spain for the 
invasion of England, and i t  was proved that James was aware of 
the project. His views on what could be said for and against it 
are preserved in a document in the Hatjield Papers, vol. iv., p. 
214. I t  was only because Cecil regarded James as the least of 
the possible evils from among which England would have to 
choose on Elizabeth's death, that action was not taken to in- 
capacitate him from succeeding her. Elizabeth meanwhile re- 
torted by intrigues with James's Protestant opponents in Scot- 
land, and i t  was not till the last year of her life that the relations 
between the two sovereigns were really friendly. 

James a n d  t h e  Church.-Meanwhile, James had been pur- 
suing his quarrel with the Church. After the execution of Gowrie 
in 1584, he took vengeance on the earl's Presbyterian supporters 
by persuading parliament to pass the "Black Acts," which asserted 
a royal headship over the church and empowered the sovereign 
to appoint bishops and to decide when assemblies should meet. 
He tried to meet the challenge to the civil power which was in- 
volved in the authority claimed and exercised by the assembly, 
by means of an increase in the prestige of parliament, and in 
1587 an act was passed instituting a representative system for 
the smaller barons in the counties. But the parliament was, at 
the same time, brought so completely under royal control that i t  
never rivalled the influence of the assembly. The Spanish in- 
trigues of the Catholic earls strengthened the Presbyterian Party 
and James in 1592 had to permit parliament to pass the "Golden 
Act" which gave a legal status to the church courts and repealed 
the legislation of 1584 in so far as it interfered with the freedom 
of the Church. Two years later he was compelled to suppress the 
Catholic earls, but a quarrel with the Church in the end of 1596, 
in which the ministers adopted an  untenable position, gave him 
what proved to be a permanent victory. He acquired a large 
measure of control over the general assembly, and he obtained 
its sanction for the appointment of titular bishops, to whom he 
gave seats in parliament. 

Plots a n d  Conspiracies.-Up to the year 1603 James con- 
ducted his administration of Scotland under serious difficulties. 
The revenues of the Crown were insufficient to meet the expenses 
of Government, and, though, in 1596, a commission of eight lead- 
ing Scottish statesmen, known as the Octavians, brought the royal 
finances into something Iike order, the king's political action and 
his personal expenditure were under the restraint of an impover- 
ished exchequer. In  1587 pecuniary necessities led him to pass an 
act annexing ecclesiastical property t o  the Crown, an expedient 
which he soon found to be inconsistent with his ambition of re- 
storing episcopacy in the Church. Like his predecessors, he had 
to be on guard against conspiracies. The raid of Ruthven was 
the only successful plot in the reign, but the outrages of Francis, 
earl of Bothwell (a nephew of Queen Mary's third husband), 
caused James some alarm, and, as late as 1600, the Gowrie con- 
spiracy, if the king's very doubtful statements about it can be 
credited, was an attempt by the sons of the 1st earl of Gowrie t o  
repeat the raid of Ruthven. I t  is to James's credit that he suc- 
ceeded in introducing something Iike order into the Borders and 
the Highlands, even if the methods which he employed to attain 
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this end were cruel and unscrupulous. 

T h e  U n i o n  of t h e  Crowns.-The accession of James to the 
English throne in March 1603 entirely altered his position in 
Scotland. Intrigues with the sovereign of England were no longer 
~ossible  either for rebellious Scottish barons or for discontented 
Scottish preachers. The absence of English support rendered 
rebellion a dangerous expedient, popular opinion, absorbed in re- 
ligious controversy, did not respond to the appeal of the tra- 
ditional family feuds. and the nobles were more interested in the 
distribution of Church lands than in bands and conspiracies. The 
king was strong enough to punish private quarrels which led to 
disorder and bloodshed, and to dragoon the Highlands into some- 
thing like obedience to  the law. James, in governing Scotland, 
relied upon the Privy Council, but it was no part of his plan to  
establish a powerful bureaucracy, and it was the king's personal 
policy that the council carried out. But the experiences of his 
youth made him conscious of the limits of national acquiescence 
in a despotic rule. 

T h e  King's Vic tory  o v e r  the Church.-That limit was most 
likely to be reached in ecclesiastical affairs. James was resolved 
upon transforming the titular episcopacy which he had established 
into an episcopate possessed of Anglican consecration and exer- 
cising real control over the clergy. His desire for episcopacy was 
purely political. H e  looked upon the form of church government 
as being, in itself, a "thing indifferent," but he held that church 
government in any State ought to harmonize with the civil gov- 
ernment, and episcopacy agreed best with monarchy. His oppo- 
nents, led by Andrew Melville, regarded episcopacy as unscriptural 
and therefore unlawful in a Christian Church, and believed Pres- 
bytery to be of divine institution. There was, therefore, no pos- 
sibility of compromise, and, by a series of clever and unscrupulous 
tricks, James defeated the Presbyterian Party in the Church it- 
self and secured complete control over the General Assembly. 
Parliament, which was always a facile instrument in his hands, 
passed in 1606 an act to acknowledge the sovereign authority 
of the Crown over all estates, persons and causes, ecclesiastical 
as well as secular. and reaealed an act of 1<87 which had an- 
nexed diocesan revenues to'the Crown, thereby k~directly "abolish- 
ing the estate of bishops." I n  1610 a General Assembly approved 
of an episcopal constitution of the Church, provided that the 
new bishops should be subject to  the assembly. In  the same year, 
James appointed bishops with Anglican consecration, and in 1612 
parliament ratified the Acts of the Assembly of 1610, without 
reference to the authority of the assembly over the bishops. Such 
authority was, indeed, inconsistent with the powers enjoyed by 
the bishops both individuaily and in a court of high commission 
which James instituted on the English model. 

Ecclesiastical Po l icy  of Charles  I.-The ecclesiastical policy 
of James VI., which did not include the abolition of the lower 
church courts of the presbyterian system, was successful. He had 
grafted bishops on to a Presbyterian Church, and, if no other con- 
siderations had intervened, his compromise might well have en- 
dured. H e  once distu'rbed it  himself when, in 1618, he got a 
general assembly at  Perth to  sanction some innovations in ritual 
known as the Five Articles of Perth. This was the last occasion 
upon which he summoned an assembly; he intended that its 
place should be taken by the bishops. Parliament in 1621 ratified 
the Perth articles, though after an unusual display of opposition, 
and while the articles were willingly observed in the north-east, 
they led elsewhere to  irreverent wranglings in church and to the 
deprivation of ministers and imprisonment of both ministers and 
laymen. I n  spite of some explosions of temper there are indi- 
cations that James realized the danger, and, in his last years, re- 
fusals to  conform to the Five Articles were frequently ignored. 
This cautious policy was a t  first maintained by Charles I. (162 j- 
49), but when the new king visited Scotland for his coronation 
in 1633, he got parliament to pass an act ordering the clergy to 
wear white surplices in place of the Genevan black gown. In 1635 
a Book of Canons for the Church of Scotland was issued by royal 
authority. The canons were intended to destroy the Jacobean 
compromise by making new provision for the discharge of the 
duties hitherto assigned to the lower presbyterian courts, and 

by making the government and ritual of the Church uniform with 
those of the Church of England. A prayer-book designed to 
supersede an optional service book which had been drawn up by 
John Knox was published in 1637, and the public use of ex  
tempore prayer was forbidden to ministers under pain of de- 
privation. 

T h e  N a t i o n a l  Covenant.-The challenge to Scottish custom 
thus made was ignorantly believed to be part of a scheme for the 
introduction of popery, and a riot against the new prayer-book 
in St. Giles's cathedral, Edinburgh, on July 23, 1637, proved to 
be the beginning of a revolution. The ecclesiastical quarrel came 
a t  a time when Charles had roused the opposition of the Scottish 
nobility by the provision which he made for the sustentation of 
the clergy and by the confidence which he reposed in the bishops, 
and when unusually heavy taxation had provided the middle 
classes with a grievance specially felt in Edinburgh, the burgesses 
of which had been forced to contribute to  the erection of a new 
parliament house and to the expenses incurred in the foundation 
of the Bishopric of Edinburgh in 1633. I t  is possible that an 
immediate withdrawal of the prayer-book might have saved the 
situation, but Charles, in spite of warnings from the Privy Coun- 
cil, refused to give way, and his opponents formed an organization 
known as the Tables, which almost superseded the timorous 
Privy Council as the executive of the kingdom. I n  reply to  a 
royal threat made in Feb. 1638, there was sent for signature 
throughout the country the National Covenant of 1638. I t  was 
the document to which James VI. had invited signatures in 1581, 
but it  included an appended protest against recent innovations. 
Charles was a t  last alarmed and offered to withdraw the service 
book and to permit a free assembly and a free parliament to  
meet, but it  was too late. The assembly was duly summoned, and 
it  met a t  Glasgow in Dec. 1638. I t  proved to be a meeting of 
extreme Presbyterians--only Covenanters were admitted to  its 
membersh ipand  it defied the Royal Commissioner, pronounced 
sentence of deposition upon the bishops, and repealed all the 
legislation of former assemblies by which James VI. and Charles 
I. had established episcopacy. . . 

THE CIVIL WAR AND THE COMMONWEALTH 

T h e  "Bishops' Wars."-An appeal to arms was inevitable, but 
the Covenanters (9.v.) were prepared for it and ready to send 
one army to force the Covenant upon the episcopal north-east 
and another to the Borders to  meet such levies as Charles, then 
ruling England without a parliament, could raise. King and 
Covenanters met at  Berwick in June 1639, and made a com- 
promise by which the questions at  issue were reserved for the 
decision of another parliament and assembly. Neither party was 
prepared to go to extremities. Charles was unwilling to  summon 
an English parliament, without which he could not hope t o  coerce 
the Scots, and the Covenanters did not know what action an 
English parliament might take. The meeting of the Short parlia- 
ment in the spring of 1640 convinced them that Charles had more 
to  fear from an English parliament than they had, and when he 
was unwise enough to hesitate about carrying out the terms of 
the Pacification of Berwick, a Scottish force, under Alexander 
Leslie and the young earl of Montrose, invaded England in Aug. 
1640 and .occupied Newcastle. Charles had no force to  bring 
against them, and by the Treaty of Ripon they remained at  Kew- 
castle, and a body of Scottish commissioners went to  London 
to discuss terms of evacuation. The king at  first hoped that the 
Scottish invasion would lead the Long parliament to give support 
to  the Crown, but he soon found that the Commons regarded 
the Scots as allies, and, after the execution of Strafford, he tried 
to obtain Scottish support by yielding on all the poiilts a t  issue. 
For this purpose he visited Scotland in 1641. H e  assented to the 
abolition of episcopacy, and agreed that the officers of State, the 
Privy Council, and the judges should be appointed with the sanc- 
tion of the Scottish parliament. H e  showered honours upon his 
opponents, made the earl of Argyll a marquis and created Leslie 
earl of Leven. But, except for the adhesion of the earl (after- 
wards marquis) of Montrose, he failed to create a Royalist Party, 
and his visit was worse than useless. 
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T h e  Solemn League  and Covenant.-The royal surrender 
on all the points a t  issue left the Scots without any quarrel with 
Charles or any pretext for joining the English parliament in the 
civil war. But some Scottish ecclesiastics, who had been resident 
in London as Commissioners under the Treaty of Ripon, had be- 
come impressed with the Presbyterian atmosphere of the City of 
London and of the House of Commons, and had formed an am- 
bition of establishing a Presbyterian uniformity between the 
Churches of England and Scotland. When, after the early cam- 
paigns of the civil war, both king and parliament asked for 
Scottish help, the advocates of this policy decided Scottish action. 
By the Solemn League and Covenant the Scots agreed to send an 
army into England to oppose the king, and the English parlia- 
ment agreed to accept a reformation of the English Church. An 
assembly of English divines, with some Scottish assessors, was to 
meet a t  Westminster to settle the new constitution of the Church, 
but by the terms of the Solemn League, popery, episcopacy and 
schism (independency) were expressly excluded from the settle- 
ment. These terms included every known form of Church gov- 
ernment except Presbytery, and, though the assembly of divines 
was nominally free to deal with the English ecclesiastical problem 
in its own way, it  was really bound to accept the Presbyterian 
solution. The Scottish army, under Leven, made a substantial 
contribution to the parliamentary victory a t  Marston Moor, in 
July 1644, but the parliament, even with the help of the Scots, 
was unable to  beat the royalists. That task was accomplished in 
1645 by the New Model Army, but Cromwell and his soldiers 
were Independents, and though they, like other inhabitants of 
both England and Scotland, had been compelled to take the 
Solemn League, they were determined not to establish Presbytery 
as the only form of church government permitted in the island. 
Meanwhile, a large portion of the Scottish army was recalled to 
Scotland to defend the Covenanting parliament against Montrose, 
whose brilliant campaign in 1644-45 revived royalist hopes of 
victory. After Montrose's defeat a t  Philiphaugh (Sept. 1645) 
the king's cause was hopeless, and in May 1646 he surrendered 
to the Scottish army a t  Newarlt 

The Scots hoped to secure the assent of Charles to the Solemn 
League and a consequent union of king, parliament, and Scots 
against the army, but Charles, apart from his personal conscien- 
tious scruples, could not desert the Anglican Cavaliers who had 
fought for him. When he refused, the Scots surrendered him to 
the parliament, on condition of payment of part of the arrears 
due to the Scottish army for its expenses in the war. The devel- 
opment of events in England made it  clear that the parliament 
could not fulfil the terms of the Solemn League, for power passed 
from the two Houses to  the army. Chagrined a t  the failure of 
the scheme of a covenanted uniformity, under which Scotland had 
already abandoned its own Catechisms and Confession of Faith 
in favour of the documents produced by the Westminster Assem- 
bly of Divines, the Scottish parliament in 1647 entered into what 
was known as the Engagement with the king, then a prisoner in 
the Isle of Wight. The General Assembly with which the parlia- 
ment had hitherto acted in harmony, strongly disapproved of this 
agreement by which Charles was to allow a three years' trial of 
the establishment of Presbytery in England-an insulting sug- 
gestion for what the Scots held to  be a divine institution. The 
quarrel between Engagers and Anti-Engagers affected Scottish 
history for years to come. The army under the duke of Hamil- 
ton which, in accordance with the Engagement, invaded England, 
was defeated by Cromwell a t  Preston in Aug. 1648. The victory 
was also a triumph for the assembly over the parliament, and the 
Anti-Engagers, led by the marquis of Argyll, entered into friendly 
relations with Cromwell, and, obtaining a parliamentary majority, 
proscribed the defeated Engagers in the statute known as the 
"Act of Classes" which placed them in a class or category with 
the royalists as men incapable of holding any civil office or serv- 
ing in the army. 

Cromwel1.-The execution of Charles I .  created a revulsion 
of feeling in Scotland, and a proclamation of Charles 11. as King 
of Great Britain offered defiance to the new English Common- 
wealth. The Scots, however, mould not receive Charles in Scot- 

land or give him regal authority until he signed both the Na- 
tional Covenant and the Solemn League. He hesitated for some 
time, but the execution of Montrose, who was captured after an 
abortive invasion in 1650, convinced him that he had no alter- 
native but subscription to the Covenants, and he landed at  the 
mouth of the Spey in June 1650, to find himself practically a 
prisoner in the hands of the Anti-Engaging section of the Cov- 
enanters. The defeat of the Scottish army by Cromwell a t  Dun- . 
bar (Sept. 3, 1650) went far  to destroy the influence of the 
assembly and the Anti-Engagers, and not only Engagers, but even . 
royalists, were exempted from the Act of Classes by a series of 
public resolutions passed in parliament in 1651. These resolutions 
produced a fresh division between Resolutioners and Protesters 
or Remonstrants. The breach thus produced survived the defeat 
of the army which Charles 11. led to Worcester (Sept. 3, 1651) 
and also the rule of the Commonwealth and Protectorate. 

For nearly nine years Scotland was under a military occupa- 
tion, though the naked rule of the sword was partially disguised 
by the admission of Scotland into the United Commonwealth of 
England, Scotland and Ireland. Scottish administration, under 
Gen. Monck, was vigorous and efficient, but the impoverished 
condition of the country prevented i t  from reaping the full bene- 
fit either of the restoration of law and order or of the institution 
of free trade with England and the English colonies. The civil 
war, followed by Cromwell's campaigns, had serious economic 
results which were aggravated by the confiscation of royalist 
estates and by the introduction of a burdensome system of taxa- 
tion, which, however. did not nearly cover the expenses of ad- 
ministration. On the religious side, the Cromwellian Government 
forbade the general assembly to meet, and insisted upon a tolera- 
tion of Independents. 

RESTORATION AND REVOLUTION 

T h e  Second Episcopacy.-Though the Protectorate was un- 
popular, Scotland had no direct share in the Restoration and 
merely accepted the accomplished fact. The chief problem of 
Charles 11. (1660-85) and his ministers was the religious question 
Presbytery was legally established in Scotland by acts of parlia- 
ment to which Charles I. had given the royal assent, and the new 
king began his reign by promising to "protect and preserve the 
government of the Church of Scotland as it is settled by law." 
But a Scottish parliament passed in March 1661 a General Act 
Rescissory which annulled all legislation since 1633, and episco- 
pacy automatically became the government of the Church "as set- 
tled by law." Scottish bishops were appointed, but Charles 11. 
did not follow his father's example in prescribing a prayer-book 
or in superseding the lower courts of the church, which were 
placed under the supervision of the bishops. But lay patronage 
of livings was restored by the repeal of an act of 1648 which had 
abolished it, every one admitted to office of any kind had to re- 
nounce the covenants, and penalties were prescribed for preach- 
ing (or praying in public) against the episcopal government of 
the church. A few years later fines were imposed for non-attend- 
ance at  parish churches, lists of absentees were required from the 
incumbents, and soldiers were quartered in  non-conformist dis- 
tricts to collect the fines. 

The result was that conscientious Presbyterians began to wor- 
ship in secret conventicles, and further repressive measures were 
therefore necessitated. Ejected ministers were forbidden to reside 
within 2 0  miles of their former parishes, and masters, and even 
landlords, were held responsible for the attendance, a t  such field- 
meetings, of their servants or tenants. A rebellion was expected 
by the Government, and it  came in the end of 1666. I t  originated 
in the south-west; and the insurgents marched upon Edinburgh, 
but were easily defeated a t  Rullion Green in the Pentland Hills. 
A cruel vengeance was taken by the Privy Council, the president 
of which, James Sharpe, had deserted the Presbyterian cause in 
order to become Archbishop of St. Andrews. Under the first two 
royal commissioners through whom Charles 11. ruled Scotland 
the earl of Middleton and the earl of Rothes, the bishops had 
exercised a powerful influence over the administration. The  next 
commissioner, the duke of Lauderdale, who was in power from 
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1667-79, disliked the episcopal system which he was bound to 
maintain and his jealousy of the influence of the bishops was 
illustrated by his insistence upon the royal supremacy over the 
Church. H e  began his rule by treating the recalcitrant Covenant- 
ers more mildly, but an increase in the number of conventicles 
was followed first by savage measures of repression and then by 
a renewal of efforts a t  conciliation. These again failed and Lauder- 
dale, like Rothes, began to desire a rebellion. H e  had his wish, 
but the result was his fall from power. 

B o t h w e l l  Bridge a n d  Drumclog.--On May 3, 1679, Arch- 
bishop Sharpe was murdered by  a small body of fanatics. A few 
years earlier the murder would have been an isolated outrage, 
but Lauderdale's measures had created sympathy for the mur- 
derers, and on May 29 some SO Covenanters at  Rutherglen pro- 
claimed their defiance of the king. They collected an army which 
was ~~nsuccessfully attacked by James Graham of Claverhouse 
(afterwards Viscount Dundee) at  Drumclog on June I ,  and, 
flushed with victory, they marched on Glasgow but failed to enter 
it. For three weeks they held the country round Hamilton. An 
organized movement would have been a serious matter for the 
Government, hut the rphels were looked upon by the majority 
of the Presbyterians as extreme fanatics and only a few outlaws 
joined them. On June 2 2  the duke of IlIonmouth defeated them 
at  Bothwell bridge. Both by instinct and from policy, Monmouth 
was inclined to leniency, but he was soon replaced by the duke 
of York, who ruled, with intervals of absence, during the years 
1680-2. York had some ideas of moderation and his encourage- 
ment of trade does him some credit, but the period of his rule 
was distinctively known as the Killing Time. Parliament put 
the penal laws passed against Roman Catholics into force against 
the Covenanters, and by the Test Act it  imposed upon all persons 
in public trust an oath which emphasized the royal supremacy 
over the Church so strongly that So of the episcopal clergy gave 
up their livings rather than take it. After York left Scotland, 
things grew worse, and the torture of the thumbscrew was called 
in to supplement the use of another instrument of torture, the 
boot. 

T h e  R e i g n  of J a m e s  VI1.-When the duke of York succeeded 
to the throne as James VII. (1685-88), the earl of Argyll, an 
exile under sentence of death for a "treasonable" refusal to take 
the Test Act, raised a rebellion in  combination with Monmouth. 
He landed in Argyll and crossed to the neighbourhood of Glas- 
gow, where his small army quarrelled and dispersed; its leader 
was captured and executed. The rising gave the Government little 
trouble, but it  was the excuse for a ferocious act which appointed 
a death penalty for mere attendance a t  a conventicle. The Tory 
Parliament which passed this act could not, however, in its second 
session (1686), be persuaded to accept a measure for toleration 
of Roman Catholics, upon which the king had set his heart. 
James, therefore, resolved to employ the royal prerogative for  
this purpose as he was doing in England, and in 1687 he issued 
a Declaration of Indulgence which brought the Killing Time to 
an end. Fear .of popery diminished the gratitude felt for this 
boon, and in 1687-8 the measures adopted by James to place 
Roman Catholics a t  the head of affairs raised widespread alarm. 
But the Revolution, like the Restoration, was distinctively an 
English movement, and it  was not until the prince of Orange had 
been for more than a month on English soil, that a body of 
Edinburgh rioters sacked Holyrood, which had been given as a 
place of Roman Catholic worship and education. I n  various dis- 
tricts in the south and south-west bands of ruffians "rabbled" the 
manses of the episcopal clergy. 

A Convention of Estates, summoned by the prince of Orange 
met in April 1689, and, by a majority, declared that James had 
forfeited the Crown. I t  was offered to, and accepted by, William 
and Mary and entailed upon their issue and then upon the Princess 
Anne and her issue. Stipulations similar to those of the English 
Bill of Rights were made, and the new sovereigns had to accept 
another limitation; viz., that prelacy was an insupportable griev- 
ance arid ought to be abolished. The Crown was accepted on 
these conditions and the convention was converted into a parlia- 
ment in June. But the promised abolition of episcopacy turned 

the Scottish episcopalians into a Jacobite Party, and, in  the early 
summer of 1689, Edinburgh Castle was holding out timorously 
for  King James, and Viscount Dundee was raising an army to 
carry out a famous threat which he had made to the convention. 
The castle surrendered on June 13. On July 27  Dundee was killed 
in the hour of victory a t  Killiecrankie. With his death, the dan- 
ger of a Jacobite restoration came to an end. Presbytery was re- 
established in 1690, and the general assembly met that same year, 
for the first time since 1653. 

T h e  Massacre of G1encoe.-The reign of William was marked 
by two serious disputes, which embittered feeling between Scot- 
land and England. The Highlanders were opposed t o  the revolu- 
tion settlement, and the Government, apprehensive of a French 
invasion, tried by money payments to  induce the chiefs to  take 
the oaths to  William and Mary. Dec. 31, 1691, was fixed as the 
last day on which the submission of the recalcitrant chiefs could 
be received; those who had not qualified by that date were to  be 
liable to the terrors of the law. Alexander MacDonald of Glencoe 
delayed his acceptance of the terms to the last moment, and then 
presented himself before a Government official who was not 
authorized to administer the oath. Owing to this accident, he did 
not take the oath until January 6. The Under-Secretary of State, 
Sir John Dalrymple, Master of Stair, was glad to  have an oppor- 
tunity of making an example, and, in accordance with precedent, 
"letters of fire and sword" were issued against the MacDonalds 
of Glencoe. The penalty contemplated by the law seems to have 
been the expulsion of the clan from its territory and a conse- 
quent dispersion of its members, as the MacGregors had been 
rooted out and scattered in the reign of James VI. But the Gov- 
ernment devised a scheme of murder committed in circumstances 
of revolting treachery. A small body of troops, under Campbell 
of Glenlyon, was sent to  Glencoe, and the soldiers were for nearly 
a fortnight the guests of the clansmen, while Glenlyon was ar- 
ranging to guard the passes by which his hosts might escape. 
Shortly after midnight on Feb. 12-13, 1692, the signal fo r  a mas- 
sacre was given. The military plans miscarried and a large pro- 
portion of the MacDonalds escaped (some of them to perish from 
cold and exposure), but between 30 and 40 were murdered. The 
crime evoked an indignation which indicates the development of 
a sympathy for the Highlanders that had been foreign t o  Lowland 
feeling for more than a century, and the Jacobites naturally 
availed themselves of i t  for political purposes, but it  was not till 
1695 that the Scottish parliament demanded an enquiry and, on 
receiving an official report, voted that "the killing of the Glencoe 
men was a murder." The responsibility for the crime lay with 
William's Scottish ministers, but the king was guilty (in Macau- 
lay's words) of "a great breach of duty" in shielding the Master 
of Stair from any punishment beyond dismissal from the Secre- 
taryship of State which he held in 1695, and the massacre of 
Glencoe contributed to the rise of an anti-English feeling even 
in the Lowlands. 

T h e  D a r i e n  Scheme.-Another tragedy of William's reign 
was much more directly attributable to English influence. Scot- 
tish commerce, which had been seriously affected by the civil war, 
the Dutch wars, and the war with France, was attempting t o  find 
new outlets, and William Paterson, the founder of the Bank of 
England, suggested a project for the colonization of the Isthmus 
of Darien. The scheme involved a challenge to Spain, which 
claimed the territory on which the Scottish emigrants were to 
settle, but the "African Company" formed to trade with Africa 
and the Indies, received a charter conferring powers of military 
colonization a s  well as trading privileges. The venture was un- 
fortunate from the first. A strenuous and remarkable effort made 
by the Scots to  raise capital was to be supplemented by  English 
subscriptions, but the jealousy of English merchants was aroused, 
and the House of Commons compelled the withdrawal of the 
English shareholders. The Scots persevered and in the end of 
1698, about 1 , 2 0 0  Scottish colonists landed in the pestilential 
region of Darien. There were two further expeditions, but disease, 
famine and Spanish attacks combined to render the adventure 
hopeless. At the time the chances of preserving peace in Europe 
depended upon William's successfully negotiating the Partitlon 
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Treaties, and he could not give the Scots support against Spain 
I n  March 1700 the remnants of the Scottish colony evacuatec 
Darien; their vessels were shipwrecked and few of the survivor: 
reached home. I t  was the greatest disaster in Scottish commercial 
history, and the calamity which had overtaken the nation was 
ascribed to English hostility and to the refusal of William to 
maintain the privileges originally granted to the African Company 

THE UNION 

T h e  Cons t i tu t iona l  Posi t ion A f t e r  the Revolution.-When 
William died, in March I 702, the hostility between England and 
Scotland was so bitter that the continuance of a Union of the 
Crowns after the death of Queen Anne was in danger. The revo- 
lution settlements in the two countries had, in fact, made the 
existing constitution unworkable. Before 1689, the Scottish par- 
liament, except during the civil war (1638-s~), had exercised 
only a slight influence upon the national history. I t  was much 
less representative than the English House of Commons, and 
its methods of procedure were such as to  make it  a tool in the 
hands of the Government. I t s  efficient powers were entrusted to 
a committee known as the Lords of the Articles, which, though 
consisting of members of parliament, was not elected by the whole 
House. The choice of its members was manipulated by  the Gov- 
ernment and on many occasions a majority of its members were 
also members of the Privy Council, the executive of the country. 
But, after the revolution, the Committee of the Articles was abol- 
ished, and the Scottish parliament, having secured the rights for 
which the English parliament had long contended, could compel 
the sovereign to act in accordance with its demands in domestic 
affairs, and claimed also to control foreign policy. I n  the days 
of personal government, a monarch ruling over two independent 
kingdoms had no difficulty in securing unity of policy, but the 
new constitutional monarchy found it  hard to reconcile the aims 
of two separate parliaments. A mere union of the Crowns could 
not suffice to meet the necessities of government. 

Proposals for union had been made on several occasions since 
1603. James VI. had tried to  bring about a complete incorpo- 
rating union with "one worship of God, one kingdom entirely 
governed [i.e., with a single government], one uniformity of law," 
but had been compelled by the opposition of the English Com- 
mons to abandon his projects. Cromwell had forced a union upon 
the Scots, and, after the Restoration, they suffered from the loss 
of the trading privileges which a union had involved. I n  1667 
commissioners from the two countries met to negotiate a com- 
mercial treaty, and when the English commissioners refused to 
exempt Scotland from the operation of the Navigation Act, 
Charles 11. proposed a scheme of union which was discussed in 
1670, but without result. At the revolution, the Scottish parlia- 
ment itself appointed commissioners "to treat the terms of an 
entire and perpetual union between the two kingdoms," but 
though William did his best to encourage the scheme, his Eng- 
lish parliament would not appoint English commissioners. William 
remained an enthusiastic advocate of union, and recognized in the 
bitter temper of both nations after the failure of the Darien 
scheme a reason for accelerating it. But again (1700) the Eng- 
lish Commons would not agree to  the appointment of a commis- 
sion, and William, from his deathbed in I 702, sent a royal mes- 
sage to the English parliament urging the necessity of a union 
for the preservation of peace between the two countries. As a 
mark of respect for his memory, Anne invited the two parlia- 
ments to  appoint commissioners. A commission sat in the winter 
of 1702-3, but the negotiations failed because of the opposition 
of the English merchants to a scheme which involved reciprocal 
freedom of trade. 

T h e  P r o b l e m  of Union.-A union was recognized to be de- 
sirable both for  constitutional and for commercial reasons, but it  
was a political necessity that compelled the ministers of Queen 
Anne to take further action. I n  spite of the Act of Settlement, 
the Hanoverian succession could not be regarded as safe even in 
England. The Scots had made no settlement of the Crown after 
the death of Anne, and a Jacobite triumph in Scotland, on the 
occurrence of that event, would have meant a large increase of 

strength to the English Jacobites. I t  was therefore essential to 
bring about, in  Anne's lifetime, a complete incorporating union 
on the basis of the Protestant succession, so that there would be, 
on the Queen's death, no legal means whereby the Scots, by them- 
selves, could alter the succession. Such a union must involve 
freedom of trade, and to this the English Whigs, largely com- 
posed of the mercantile classes, were opposed. I n  Scotland, the 
desire for a union which had been shown in 1689 had almost 
entirely disappeared, and its vehement opponents included not 
only the Jacobites but also a "Patriot" or "Country" Party, led 
by Andrew Fletcher of Saltoun, which championed the inde- 
pendence of Scotland from French and English influence alike. 
A combination of Jacobites and Patriots brought about in  1703-4 
a dangerous legislative warfare between the two parliaments, and 
an outbreak of hostilities between the two nations was well within 
the bounds of possibility. 

The English Whig ministry, strengthened by  Marlborough's 
victory at  Blenheim, resolved to defy the prejudices of their 
own supporters and to offer a union on the basis of freedom of 
trade combined with securities for the safety of the Presbyterian 
Established Church and for the maintenance of Scots law and 
of the Scottish Courts of Justice. The Scottish Whigs responded 
to the offer and commissioners from both countries met in  April 
1706. The subject which gave rise to  most discussion was the 
representation of Scotland in the future parliament of Great 
Britain. The numbers as finally settled gave Scotland the inade- 
quate representation of 45 members in the Commons and 16 in 
the Lords. I n  Jan. 1707 the proposed Treaty of Union was con- 
firmed by the Scottish parliament by a majority of IIO votes to  
68, and the terms were embodied in legislative measures carried 
by each of the two parliaments. The union was distinctly un- 
popular, but the Jacobite assertions that i t  was carried by bribery 
have been challenged. 

THE JACOBITE RISINGS 
"The Fifteen."'-The first General Election for the British 

parliament (1708) gave something like national sanction for  the 
Union, possibly because of the alarm caused by an attempted 
French invasion in the beginning of the year. But the process 
of carrying out the financial provisions of the Union caused con- 
siderable friction; the Scots resented the introduction into Scot- 
land of the English law of treason, and the Presbyterians disliked 
a grant of toleration to Scottish Episcopalians and had more rea- 
sonable ground for  indignation at  the restoration of lay patronage 
in the Church. I t  had been abolished in 1690, and the patrons 
had been compensated, and the act of 1712 was a breach of the 
agreement made a t  the Union. Thus, by  Anne's death in 1714, 
the party which had brought about the Union seemed to have 
suffered most from its effects. I t  was the strength of Protestant 
feeling among the Scottish Whigs that prevented these disap- 
pointments from bringing large reinforcements to the Jacobites 
on the accessim of George I .  The Tory ministers of the end of 
Anne's reign had been suspected of a n  intention of restoring the 
Stuarts in the person of the Old Chevalier, then a man of 26, 
and the Whig ministry of George I. was supported, in the election 
held at  the beginning of I 71 5, by a large proportion of Scottish 
Whigs. I n  the same summer the earl of Mar raised the first 
Jacobite rebellion, but failed to win Lowland support, except in 
the north-east, which had always been a stronghold of episcopacy. 
"James 111. and VIII." was proclaimed a t  Aberdeen, and Mar 
led his army to Perth. But the death of Louis XIV. led to  the 
withdrawal of French support which had been promised, and 
Mar, instead of marching at  once upon Edinburgh, remained at  
Perth till Nov. 10. On Nov. 13 his march upon Edinburgh was 
intercepted by Government troops under John, duke of Argyll, a t  
Sherifmuir, near Dunblane, and, though the battle was tech- 
nically a drawn one, it  compelled Mar  to  retire t o  Perth. A 
rising in the north of England was defeated on Nov. 14, the day 
after Sherifmuir. James, who had been prevented by the change 
of policy in France from joining his troops, landed near Peterhead 
on Dec. 2 2 ,  spent three weeks in Perth, and then fled with Mar 
to France. 

Argyll proved a merciful victor and the number of executions 
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was only about 30, but some hundreds of prisoners were trans- 
ported to the American colonies, and many of them were tried, 
under an act of parliament passed for the purpose, at Carlisle, 
Scottish juries, even in the lowlands, being unwilling to find them 
guilty. The sale of confiscated Jacobite estates involved injustice 
to innocent sufferers, but an Act of Indemnity was passed in 
1717. I n  order to provide for future emergencies, Gen. Wade 
was entrusted with the task of constructing roads in the High- 
lands, the military purpose of which did not diminish their eco- 
nomic value. A new Jacobite attempt was planned for 1719, and 
aid was promised by Sweden, but the death of Charles XII. pre- 
vented the fulfilment of the promise. An outbreak of war between 
Great Britain and Spain in 1718 raised hopes of Spanish help, but 
the Spaniards sent only a small raiding force. The Spaniards were 
joined by a few Highlanders and were defeated at  Glenshiel (June 
1719). 

T h e  Porteous Riots.-During the long rule of Walpole ( I  7 2 I- 

42)) the gradual growth of trade and commerce began to recon- 
cile Scotland to the Union, but the period was marked by two 
outbreaks of violence. A tax upon malt roused so much Scottish 
ppposition that i t  was only after some years that the authorities, 
In 172 j, attempted to enforce it. There were fierce riots in Glas- 
gow when excise-officers tried to enter the malt houses, and the 
Edinburgh brewers, encouraged by the mob, announced their in- 
tention of refusing to brew with taxed malt. This remarkable 
form of "strike" lasted for a week, and, in the end, Scotland paid 
the tax and enjoyed its beer. A more famous Edinburgh riot has 
been immortalized in The Heart of Midlothian. Two smugglers 
under sentence of death made an  effort to escape, and one of 
them succeeded in doing so with the help of the other, a man 
named Wilson. The sympathy generally felt for smugglers was 
increased by the circumstances, and the City Guard, under Cap- 
tain Porteous, was warned to expect an attempt to rescue Wilson 
at  his execution. There was no attempt at rescue, but, after the 
execution, the mob attacked the guard, who fired and killed a 
small number of onlookers. Porteous was sentenced to death for 
murder, but Queen Caroline, who was regent during an absence 
of George 11. in Hanover, granted a reprieve for six weeks and 
was believed to intend to follow the reprieve by a pardon. On 
the night of the day originally fixed for the execution (Sept. 7, 
I 736)) a mob broke into the Tolbooth prison, seized Porteous and 
hanged him on a dyer's pole. There was no riot in the ordinary 
sense of the word, and the murderers of Porteous were never 
detected. 

Prince Charles Edward  a n d  "the 'Forty-five."-The Jac- 
obite movement in Scotland was, by this time, moribund, but i t  
was galvanized into activity by the ambition of the young Prince 
Charles Edward to recover the throne which his grandfather had 
lost. Walpole had always believed that the exiled house would 
make another attempt, and this belief had been one of his reasons 
for maintaining a policy of peace. After his fall, the existence of 
hostile relations with Spain and France afforded an opportunity 
for which Jacobite exiles had been watching. The French Gov- 
ernment assembled troops for an invasion of Scotland in 1744, 
but a storm destroyed their transports, and, in July 1745, Charles 
Edward was allowed to try his fortune without any French aid 
except a small quantity of munitions. The adventure was in- 
spired by exiles and there was no enthusiasm for it in Scotland; 
Charles had to persuade even the Highland chiefs to join him, 
and he was not always successful. The troops he commanded were 
never so numerous as the army which Mar had collected 30 years 
before. The charm and daring of the young prince, and the ab- 
sence of Government troops on the Continent, produced, how- 
ever, a much more dangerous and a much more dramatic result 
than that of "the 'Fifteen." 

The commander-in-chief in Scotland, Sir John Cope, instead of 
guarding Edinburgh, marched to intercept the prince and his 
Highlanders, but, probably wisely, refused a chance of giving him 
battle, and the Jacobite force made its way to Edinburgh. On 
Sept. 17, Charles, as prince regent of the three Kingdoms, took 
up his quarters in HoIyrood. Cope, having marched to Inver- 
ness and thence to Aberdeen, took ship to Dunbar, disembarked 

his troops and was immediately defeated at  Prestonpans (Sept. 
21). The prince expected this success to be followed by a large 
adhesion of followers, but he waited in vain at  Edinburgh for the 
expected recruits. Then, deciding to attempt a march upon Lon- 
don, he crossed the Eorder on Nov. 9, hoping to be joined by the 
Lancashire Jacobites. His expectation was again disappointed, but 
he continued his southward march as far as Derby (Dec. 4). By 
that time troops had been recalled from the Continent, the duke 
of Cumberland was at Lichfield with one army, and Marshal 
Wade commanded another in the north of England. Charles had 
reluctantly to accept the opinion of his officers that a further 
advance was useless, and the retreat began on Dec. 7. The 
Jacobites marched by Carlisle and Dumfries to Glasgow, and 
thence to Stirling, where they besieged the castle. On Jan. 17, 
1746, the prince attacked a relieving force under Gen. Hawley at 
Falkirk and won his second and last victory. The state of feeling in 
the Lowlands rendered a further retreat inevitable, and Charles, 
having taken Inverness and Fort Augustus, indulged in hopes of 
help from France. I t  did not come, and on April 17 Cumberland 
destroyed the Jacobite army on Culloden Moor. The prince, after 
many adventurous wanderings, escaped to France in September. 
The ferocity with which Cumberland treated the prisoners gained 
him his nickname of the Butcher. The Government had been des- 
perately alarmed, and less mercy was shown than in 1716. About 
80 Jacobites were executed, and the Highlanders were forbidden 
to carry arms, to wear their distinctive dress, or to play the bag- 
pipes; the prohibition of the kilt was maintained until 1782. The 
part played by the Episcopalians of the north-east in the rising led 
to acts which punished with transportation for life any Episcopal 
clergyman who did not pray in express words for King George, 
denied protection under the Toleration Act of Queen Anne to 
clergy ordained by Scottish bishops, and subjected to fine and 
imprisonment laymen who attended services held by such clergy. 
This attempt to restrict toleration to Scottish Episcopalians who 
were members of the Church of England was not abandoned 
until 1792. 

The results of the suppression of the "'Forty-five" were, how- 
ever, not all evil. The abolition of hereditary jurisdictions in 
1747 was a reform long overdue, for the administration of justice 
by magistrates whose tenure of office was not dependent upon 
the central government was incompatible with good administra- 
tion. The owners of the hereditary jurisdicticns received com- 
pensation, and many of them used the money to effect great im- 
provements in agriculture. The period marks a new era in the 
history of Scottish farming. A few years later, William Pitt tried 
the successful experiment of raising two regiments of Scottish 
Highlanders for the army. This device had been suggested to 
Walpole by Duncan Forbes of Culloden, a statesman whose influ- 
ence afterwards prevented some of the clans from joining Prince 
Charles, and Walpole had recognized its wisdom, but had been 
prevented from acting upon it by parliamentary dislike to an 
increase of the standing army. 

REFORM 
Scotland Under George 111.-During the reign of George 111. 

the history of Scotland merges in that of the United Kingdom, 
in the politics of which Scotland began to take a prominent part, 
and only a few points need be mentioned. I t  was a disgrace to 
the country that, in the second half of the 18th century, servile 
conditions still existed in coal-mines and salt-pits. The old feudal 
serfdom had died out earlier in Scotland than in England, and a 
judicial decision in 1775 had declared that a slave brought to 
Scotland was thereby emancipated, but, in spite of this, workers 
in coal-mines and salt-pits remained under ancient obligations 
scarcely distinguishable from serfdom. Having once entered a 
mine, at  however early an age, a miner was bound to remain at 
work there to the end of his life, and his services were sold along 
with the mine in which he worked. Henry Dundas, who was the 
actual, though not the official, minister for Scotland almost con- 
tinuously from 1775 to 1801, abolished this evil system by acts 
passed in 1775 and 1799. His period of rule witnessed a large ex- 
tension of Scottish commerce, in spite of a check to the pros- 
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perity of the rapidly growing city of Glasgow through the Amer- 
ican War and the repudiation of American debts to Great Britain 
after the Declaration of Independence. The outbreak of the 
French Revolution, which soon put an end to the short period of 
peace that followed the American War, a t  first created consid- 
erable sympathy in Scotland, but, as the violence of the revolu- 
tionaries progressed, the sympathy became confined to the Socie- 
ties of the Friends of the People, which, like similar societies in 
England, began to demand universal suffrage and annual parlia- 
ments. A convention of delegates from these societies, held at  
Edinburgh in Dec. I 792, was followed by the trial of Thomas 
Muir for sedition. The developnlent of events in France brought 
about a panic, and it  is admitted that Muir did not have a fair 
trial; he was sentenced to transportation for 14 years. A similar 
convention in the following year was believed to contemplate 
inviting foreign troops into the country and was suppressed by 
the authorities, but the seditious element among the Friends of 
the People u a s  very much smaller than the government imag- 
ined. The fear of sedition, fed by the activities of a small num- 
ber of extremists, continued throughout the first years of the 
Great French War, and volunteers were enlisted in  1794 for the 
preservation of order a t  home as well as for defense. The most 
important political event which affected Scotland during the war 
was the impeachment of Henry Dundas, Lord Melville, in 180j. 
H e  was acquitted in  the following year, but his prosecution in- 
troduced into Scottish politics an intense bitterness. 

The Reform Acts.-After the conclusion of the war, Scotland 
shared in the discontent of the troubled years 181 5-20, and the 
name of the "Radical War" has been given to a series of political 
riots in  Paisley, Glasgow and Greenock in 1819-20; the govern- 
ment again over-estimated the danger of an outburst which was 
closely related to  unemployment and agricultural distress. In  
the reign of George IV (whose visit to  Edinburgh in 1822 was 
the first state visit of a sovereign to Scotland since the time of 
Charles I )  the discontent passed into a constitutional agitation 
for parliamentary reform. The representation of Scotland in the 
British parliament had been settled in I j o j  on the lines of the 
then existing system. The country electorate was so small that, 
in 1822, when the population of Scotland was nearly z,~oo,ooo, 
the total number of county voters was under 3,000. The burgh 
members were returned by the town councils, themselves self- 
elected bodies. The Reform act of 1832, which added eight to 
the number of Scottish members, extended the franchise in the 
counties to  owners of lands or houses of the yearly value of £10 
and to certain classes of tenants. I n  the burghs a vote was given 
to occupiers of houses valued a t  £10 a year. Further extensions 
were made, as in England, by the Reform acts of 1867-68 and 
1884-85. The change made by the act of 1832 is illustrated by 
the circumstance that Scotland, which in 1831 returned 24 Re- 
formers and 2 1  anti-Reformers, sent to  the first Reformed par- 
liament 41 Whigs and 12 Tories. That parliament passed in 1833 
a Scottish Burgh act which swept away the old corrupt burghal 
constitutions and restored to the citizens a long-lost right of elect- 
ing their own municipal rulers. (R. S. R.) 

WORLD WARS I AND I1 

The military operations of World War I only slightly affected 
Scotland. Considerable damage was done at  Edinburgh by a Zep- 
pelin raid on April 2, 1916, and the remote island of St. Kilda 
was bombarded by German naval units on May IS, 1918. But, 
for the first time in history, the main activities of the Grand 
Fleet were conducted in Scottish waters, from Aug. 1914, to the 
surrender of the German fleet on Nov. 21, 1918. I t  was in Scapa 
Flow that the crews of 70 German men-of-war scuttled their 
ships on June 21, 1919. The Clyde took a large share in British 
naval construction, and in various districts munition factories 
came into existence-the largest was built a t  Gretna in 1915. 

The deep, prolonged trade depression which followed the end of 
the conflict quickly disappeared after the outbreak of World War 
11. I n  ship construction and all other major industries efforts far 
surpassed those of the previous war period. The physical impact 
of the war on Scotland started with the sinking of the Glasgow 

liner "Athenia" in the first hours, and followed with the first 
enemy bombs on British soil and the first civilians killed. With 
the arrival of refugees from the continent and children evacuated 
from English cities the population of the country was greatly 
increased, and camps were also established in many parts of 
Scotland for the use of troops serving governments in exile. 

Special Areas.-The dislocation of normal industrial activity 
in many parts of Scotland after World War I created an unem- 
ployment problem with which existing measures of relief were 
unable to cope. Under the terms of the Special Areas (Develop- 
ment and Improvement) act, 1934, commissioners were appointed 
for selected "special areas," these being the parts of Great Britain 
deemed to be in the most urgent need of government aid. The 
commissioner for special areas in Scotland gave men temporary 
work on schemes of public improvements partly financed by the 
national exchequer, and set up  land settlement and social service 
schemes. Additional powers granted in 1937 permitted him to let 
factories for new plants, to  contribute towards the rent, rates and 
income taxes for new undertakings in special areas, and to pro- 
vide factory space in certain other areas. Aid was also forthcom- 
ing from a trust fund of £2,000,000 set up by Lord Nuffield to 
assist in the resuscitation of special areas. 

The government also set up and financed an Industrial Estate 
company, which laid out "trading estates," fully equipped with 
buildings and services, to  attract new industrial enterprises to  
districts having a large unemployed population. The first such 
trading estate, developed in 1937-38, was at  North Hillington, 
Renfrewshire, near the boundary of the city of Glasgow. 

(W. B. PN.) 
POPULATION 

At the end of the I 5th century it  is conservatively estimated 
that the population of Scotland did not exceed soo,ooo-Edin- 
burgh having about 20,000 inhabitants, Perth about 9,000 and 
Aberdeen, Dundee and St. Andrews about 4,000 each. By the 
Union with England ( I  707) the population is supposed to have 
grown to ~,ooo,ooo. I n  I j j j ,  according to the returns furnished 
by the clergy to the Rev. Dr. Alexander Webster (170j--1j84), 
minister of the Tron kirk, Edinburgh-who had been commis- 
sioned by Lord President Dundas to  prepare a census for govern- 
ment-it was 1,265,380. At the first government census (1801) 
it had reached 1,608,420. The increase at  succeeding decades 
has been continuous though fluctuating in amount. After 1841, 
however, the population in several Highland shires-in which the 
clearance of crofters to make way for deer was one of the most 
strongly-felt grievances among the Celtic part of the people-in 
the islands, and in some of the southern counties, diminished. 

According to the 1931 census the population amounted to 
4,842,980 (females 2,517~4 j j ) ,  a decrease of 0.8% from the 1921 
figures and the first decrease to  be recorded. Assuming an even 
distribution, the average density of the 19.31 population was 163 
per square mile, excluding inland waters, tidal rivers and fore- 
shore. Actually, by far the largest portion of the country had a 
population density of less than one person per square mile, the 
maximum degree of concentration being found in the highly in- 
dustrial area lying approximately between the upper reaches of 
the Firth of Clyde and the Firth of Forth. A secondary but much 
smaller concentration was found along the southwestern and the 
eastern coasts. During the decade 1921-30 there was a loss of 
population in both the northern and the southern counties, but a 
slight gain in  the two central divisions, which embraced nearly 
three-fourths of the population of the whole country. 

The most populous of the 33 Scottish counties were Lanark. 
Midlothian, Aberdeen, Renfrew, Ayr, Fife and Angus (they had 
73% of the population), and those with fewest population were 
Kinross, Nairn, Peebles, Sutherland and Bute. The I931 census 
showed that 346,ojo of the population (7.14%) were born out- 
side Scotland. Of these, 168,640 were born in England and Wales, 
the largest number of them residing in Glasgow, Edinburgh and 
Aberdeen, and in the counties of Lanark, Fife, Renfrew, Ayr. 
Dumfries and Dumbarton. The number born in Ireland declined 
during the decade by 34.724 to 124,296 (21.8%); the largest 
numbers of Irish-born were in  the counties of Lanark ( I ~ , I I ~ ) ,  
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Renfrew (13,322), Dumbarton (7,502) and Ayr (5,959), and in 
the large burghs of Glasgow ( ~ 2 , 3 7 9 ) ~  Edinburgh (5,961), 
Greenock (4,661) and Clydebank (3,804). 

The speakers of Gaelic declined during 1921-30 by 22,644 to 
136,135, of whom 6,716 spoke no English. The four principal 
Gaelic-speaking counties were Ross and Cromar t~ ,  Sutherland, 
Inverness and Argyll. I n  21 counties, less than 1% of the popu- 
lation spoke Gaelic. There had been comparatively little diminu- 
tion since 1891 in the number of children aged three and four 
years speaking Gaelic but not English, which \i70uld indicate that 
the language was still largely in use in the homes of the people. 
The percentage speaking only Gaelic began to fall after the be- 
ginning of school life, and continued low through middle age, ris- 
ing again ~ i t h  those aged 60 and over. 

The loss of population by emigration during the period 1921-30 
was the heaviest recorded to that date (a%) ,  the attributable 
causes being difficult economic conditions in  the rural and iso- 
lated areas (from uhich a large proportion of the emigrants 
were drawn) and the prevalence of unemployment in the indus- 
trial areas. A decline in the number of emigrants and an increase 
in that of immigrants in 1930 failed to  offset heavy declines in / 
1923 (particularly due to  emigration to the United States), and 
in 1926-29. 

Births during 1921-30 totalled 1,044,597. Live births reg- 
istered during 1942 numbered 90,694, being equal to a birth-rate 
of 18.1 per 1,000. This rate was 0.2 above the comparable rate 
for 1941 and was 0.5 above the average. The fertility of married 
women under 2 0  appeared to be rising. Statistics on fertility ac- 
cording to the age of the mother were required when the compul- 
sory registration of births was introduced into Scotland in 185 j, 
but were discontinued the following year, and only after passage 
of the Population (Statistics) act, 1938, uas  the age of the mother 
at  the time of a birth again required. The age-specific fertility 
rate, i.e., the number of children born per ~ . o o o  women according 
to the age of the mother, was obtained from the 1855 birth reg- 
isters for Scotland by Lewis and Leris ,  and this rate is shown in 
Table I for comparison with that for 1938. 

TABLE I.-Legitinsate Children Born per 1,000 Married Woniefz 

Because of conditions occasioned by World War 11, no census 
was taken in 1941. However, an estimate published by the Reg- 
istrar-General for Scotland placed the population in the middle 
of 1938 as amounting to 4,993,126. This represented an aver- 
age of 168 persons to each square mile, as compared with 163 
shown by the 1931 census. The estimated population of the Iarg- 
est cities in mid-1938 was as follows: 

~ ~ ~ ~ ~ g h  1 : l ~ ~ ~ ~ ; ~ ~ ~   ell . . . . 81,297 
Aberdeen , . . 178,199 Clydebank 

67,696 
. . 47,912 

Dundee . . . . 177,960 Kirkcaldy . . . 45,421 
Paisley . . . . 91,167 Coatbridge . . . 45,045 

For reasons of security during World War 11, population figures 
for individual areas of Scotland were not published. Table 11 
gives the names and areas of the counties. and the distribution 
of population as ascertained by the 1931 census and officially 
estimated for the middle of 1938. 

1938 

636 
363 
23 2 
152 
88 
2 8 
2 

Age of Mother 

Under 20 . . . 
20-24. . . . . . 
25-29, . . . . 
3-34, . . . . . 
35-39. . . . . . 
4-44 . . . . . 
45-49. . . . . . 

, 

The average annual death-rate for Scotland in 1921-30 was 
13.7 per 1,000 of the population. This rate had progressively 
diminished in magnitude with each succeeding decennium since 
1861-70, when the registered rate reached 22.1. Deaths from 
all causes in 1942 numbered 64,962, representing a death-rate of 
13 o per 1,000. This was 1.5 below the corresponding rates for 
I941 and 1940, and mas 0.7 below the five years' average. The 
general death-rate mas highest in large burghs, and lowest in 

. landward areas, while small burghs were intermediate. 
An average marriage-rate of 6.9 per 1,000 of the population in 

1921-30 showed no constant tendency towards increase or de- 
crease over past experience, but the rate rose in World War 11. I n  
I942 there were 47,512 marriages registered, which represented a 
rate of 9.5 per 1,000, the same as in  1941. While the rate was 
higher in the industrial belt than in the north or south, there 
was little difference between the eastern and western parts of 
the country. The Marriage (Scotland) act, 1939, which went 
into operation on July I ,  1940, abolished irregular marriages by 
decIaration, including what was often known as the "Gretna 
Green marriage" and "marriage before the sheriff." I t  insti- 
tuted a new form of civil marriage, to be contracted in the office 
and presence of certain specially authorized registrars after pub- 
lication of notice. In  1942 there were 5.736 such civil marriages, 
of which 4,732 were preceded by publication of notice and 1,004 
authorized by sheriff's licence. 

1855 

511 
427 
366 
302 
242 
113 
I 8 

most influential and powerful religious body in Scotland (see 
SCOTLAND, CHURCH OF). I t  was disrupted in 1843, when the 
Free Church was founded. The United Presbyterian Church was 
another amalgamation of small churches which had seceded from 
the Church of Scotland, frequently on some dispute connected 
with lay patronage, an institution which troubled Scotland from 
the passage of the Patronage act of 1712 until the repeal of that 
measure in 1874. On Oct. 31, 1900, the Free Church was united 
with the United Presbyterian Church to form the United Free 
Church, but a minority of the former body disapproved of the 
union, and in 1904 their claim to retain the property of the 
church was upheld, on appeal, by the house of lords. The obvi- 
ously inequitable character of the legal decision led to  the ap- 

Pop211ation of 

Area in 
sq. mi. 

550 
376 
686 

2,028 

3,089 
4,211 

476 
630 

1,971 
382 

873 
2,493 

505 
82 
5 5 

451 
245 

3,110 
218 

237 
1,132 

882 

1 2 0  

366 
267 
45 7 
347 
267 

666 
1,072 

900 
487 

of Scotland 

'I'*BLE II.-Area and 

Civil counties 

I. Northern: 
I. Shetland . 
2. Orkney . . . 

:: $ $ ~ ~ ~ d  . 
,. Northwestern: 

5. Ross and Cromarty 
6. Inverness 

3- y?&t:l?tern: , 

s. Moray , , 

9. Banff . 
10. Aberdeen . . 
IT. Khxrdine 

4 ; ~ f n ~ ~ @ $ a r 1  
13. Perth . 
14. Fife . . 
I;. Kinross . . 
16. Clackmannan 

5. West Midland: 
17. Stirling 
18. Dumbarton 
19. Argyll . . 
20. Bute. . 

6. Southwestern: 
21.  Renfrew . . 
22. Ayr . . 
23. Lanark . . 

7. Southeastern: 
24. h'. Lothian 

ii: ~ ~ i ~ $ ~ ~ ~  . 
27. ~ ~ ~ ~ i ~ k  , 

28. Peebles . 
29. Selkirk . 

8. Southern: 
30. Roxburgh . 
31. *urnfries 
32. Kirkcudbright 
33. Wigtown . 

Religion.-The Church 

Civil Cozlnties of 
I 

21,421 
22,077 
25,656 
16,101 

62,799 
82,108 

8,294 
40,806 
54,907 

300,436 
39,865 

270,190 
120,793 
276,368 

7,454 
3 1,948 

166,447 
'47,744 
63,050 
18,823 

288,586 
285,217 

1,586,047 

81,431 
526,296 
47.338 
26,612 
15,051 
22,608 

45,788 
81,047 
30,341 
29,331 

(Presbyterian) 

Scotland 
I 

Estimated 
to middle 
of 1938 

20,155 
* 21,799 

25,742 
15,293 

62,846 
81,342 

8,303 
40,844 
53,567 

325,231 
26,443 

272,847 
119,657 
284,082 

7,028 
33,117 

173,410 
155,243 

61,600 
16,560 

317,179 
294,050 

1,635,937 

83,524 
559,202 
47,753 
26,295 
14,47 1 

21,923 

45,783 
81,818 
30,359 
29,723 

is the 
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pointment of a royal commission to allocate the property between 
the Free Church and the United Free Church, and its recom- 
mendations were embodied in an act of parliament in 1905. 

The  Church of Scotland act, 1921, gave the church liberty both 
"to adjudicate finally in all matters of doctrine, worship, govern- 
ment and discipline," and to interpret and modify (within the 
limits of Trinitarian Protestantism) the articles of the constitu- 
tion, which were scheduled in the act. This legislation removed 
the historical difficulties which, in conjunction with patronage, 
had led to the disruption of 1841. and the Church of Scotland 
(Property and ~ndo&ments )  a c t j - ~ ~ z ~ ,  readjusted the system of 
endowments bv transferring them to general trustees of the 
church. The main causes keiping the t w i  churches apart having 
been thus removed, the Church of Scotland and the United Free 
Church were merged on Oct. 2, 1929, under the designation of 
"The Church of Scotland." Each Presbyterian parish is directed 
by a kirk session, comprising the minister and leading laymen, 
known as elders; groups of parishes constitute presbyteries; and 
these latter are grouped in synods. The presbyteries send clerical 
and lay representatives to a general assembly of the church, which 
meets annually. There are Presbyterian divinity faculties a t  the 
universities of Edinburgh, Glasgow, Aberdeen and St. Andrews, 
and theological colleges a t  the three first-named cities. 

There has always remained a considerable native Roman Catho- 
lic population in Scotland, mostly centreel in Inverness and Dum- 
fries. The number of adherents (614,469 was the estimated figure 
in 1939) was augmented by the infiltration of Irish labourers, the 
total membership in 1943 being the next largest to  that of the 
Church of Scotland. The Episcopal Church in Scotland (with 61,- 
547 communicants in 1939) followed in order of size. Other re- 
ligious groups include Baptists, Congregationalists, Methodists 
and Unitarians, besides some small independent Presbyterian 
bodies. (0 .  J. R. H.; X.) 

GOVERNMENT 
P a r l i a m e n t a r y  Representation.- By the Act of Union in 

1707 the Scottish parliament was assimilated to that of England. 
Scottish representation in the parliament of Great Britain was 
fixed a t  16 peers, to  be elected for the duration of each parliament 
by the peers of Scotland, and 45 members in the house of com- 
mons. The power of the sovereign to create new Scottish peerages 
lapsed a t  the union. The representation in  the lords remained un- 
changed, but the number of members in the commons was raised 
to 53 in 1832, 60 in  1867 and 67 in 1885. The Representation of 
the People act, 1918, raised the number of Scottish members to 
74-38 for the counties, 33 for the burghs and 3 for the universi- 
ties of St. Andrews, Glasgow, Aberdeen and Edinburgh. 

The C e n t r a l  Authority.- Soon after the union of 1707, an 
additional secretary of state for Scotland had been appointed for 
Scottish affairs, and this arrangement continued until 1746, ex- 
cept for an interval from 1725 to 1742, during which Scotland 
was governed nominally by one of the other two secretaries of 
state, but really by Lord Islay, afterwards Duke of Argyll. I n  
1746, in  the middle of the Jacobite Rising, the secretary of state 
for  Scotland was involved in an intrigue against the prime min- 
ister, and had t o  resign. His place was not filled, and from 1782 
to 1885 Scottish business was entrusted to  the home department 
(afterwards the home office), which was advised by the lord advo- 
cate, chief Scottish law officer. This arrangement was resented in 
Scotland, and in 1885 the office of secretary for Scotland was re- 
stored. I n  1926,the secretaryship for Scotland was raised to a 
principal secretaryship of state with a seat in  the cabinet, The 
department for Scottish affairs is the Scottish office. The secre- 
tary of state for  Scotland is the responsible head of the other de- 
partments by which Scottish business is administered, and he is 
assisted by the lord advocate and the solicitor general for Scot- 
land, both of whom are members of the government, though not 
in the cabinet, and by the parliamentary and permanent under- 
secretaries. Official publication of Scottish business is made in the 
Edinburgh Gazette. 

The Reorganization of Offices (Scotland) act,  1928, trans- 
formed three boards into departments for conduct of Scottish 

business. The Scottish board of health (which had succeeded in 
1919 to the local government board for Scotland, established in 
1894) became the department of health for Scotland; the board 
of agriculture for Scotland (constituted in 1911 to take over in 
Scotland agricultural matters formerly performed by the board of 
agriculture and fisheries of England) became the department of 
agriculture for Scotland; and the prison commissioners for Scot- 
land became the prisons department for Scotland. Instead of hav- 
ing politically appointed chairmen at  their head, they were placed 
under the secretary of state for Scotland. 

The Scottish education department, central authority for edu- 
cation in Scotland, is nominally a committee of the privy council. 
the lord president of the council signing the annual reports as 
ex oficio head of the department. The secretary of state for Scot- 
land is ex oficio vice-chairman of the committee, and since that 
body never meets he is in practice responsible for conduct of the 
department. Other bodies are the fishery board of Scotland (es- 
tablished in 1882), the general board of control for Scotland 
(which in 1913 succeeded the general board of commissioners in 
lunacy, established in 1857), the commissioners of northern lights 
(answerable to  the board of trade for the United Kingdom) and 
the Scottish valuation office (under the administration of the 
board of inland revenue for the United Kingdom). The act of 
1928 also provided for appointment of a keeper o i  the registers 
and records of Scotland. H e  was given the duties formerly ex- 
ercised by the deputy clerk register; by the keeper of the general 
register of sasines, the register of hornings, the register of in- 
hibitions and adjudications, and the register of entails; and by the 
keeper of the register of deeds. 

LOCAL GOVERNMENT 

Sweeping changes in the constitution and administration of 
local government were effected by the Local Government (Scot- 
land) act, 1929, which went into operation May 16, 1930. A 
areat manv of the Dowers and duties of local authorities which - 
had been conferred by the act of 1889 were eliminated, the 1929 
measure abolishing education authorities, parish councils, dis- 
trict boards of control and district committees in  county dis- 
tricts. The county councils became the principal bodies for local 
government. The functions of parish councils aqd district boards 
of control were transferred to  the county council as far as they 
related to the county, and to the town council of the large burgh 
as far as they related to the latter. Since the principal duty of the 
existing 869 parish councils had been to administer the poor law, 
the number of poor law authorities was reduced to about 52. The 
county council, as  reconstituted by the measure of 1929, also 
took over the functions of the district committees within the 
county (these relating mainly to  public health and roads) ; the 
functions of town councils of small burghs relating to  the major 
health services, valuation of lands and town planning, and as 
highway authorities (So far as related to  classified roads); and 
the power of commissioners of supply t o  appoint general commis- 
sioners of income tax. There mere 31 county councils under the 
act of 1929, Kinross being combined for administrative purposes 
with Perthshire, and Nairn with the neighbouring Moray. The 
work of the county council was conducted largely through com- 
mittees, the members of which were reimbursed for travelling 
expenses and other personal items in attending meetings. The 
work of district committees as parish councils was in part taken 
over by the district council, newly created by the act of 1929 and 
subordinate to the county council. Membership of the district 
council comprised local representatives on the county council ex 
oficio and others elected for  the electoral divisions within the dis- 
trict. 

The burghs, analogous to provincial boroughs in  England and 
Wales, had been classified until the act  of 1929 came into opera- 
tion as royal burghs (deriving their powers from the crown), 
parliamentary burghs (created under the Reform act, 1832) and 
police burghs (created under the Burgh Police [Scotland] act. 
1892). Under the new measure there came a new classification: 
"large burghs," containing a population of 2 0 , 0 0 0  or over; and 
"small burghs," meaning all other burghs, The town councils of 



ECONOMIC CONDITIOXSI SCO'I'LAND 
large burghs were invested with powers similar to those of county 
councils with respect to poor law, lunacy and mental deficiency, 
and major health services. though in matters of education the 
county council was responsible for all burghs other than the cities 
of Edinburgh, Glasgow, Aberdeen and Dundee, and with respect 
to police for all burghs not maintaining separate police forces a t  
the time the act became effective. The town councils of Edin- 
burgh, Glasgow, Aberdeen and Dundee, each of which was a 
"county of a city," became, by the 1929 act, the education au- 
thorities for  their burghs i n  place of the existing ad lzoc authori- 
ties. 

F i n a n c e  of Local  Government- The cost of administration 
of local government in Scotland is met by valuation and assess- 
ment (in England, l<noxn respectively as aisessment and rating), 
by borrowing, by "grants in  aid" and by the "common good." 
The Rating (Scotland) act, 1926, constituted only one rating au- 
thority for  all rates leviable in  any rating area and reduced the 
number of special rates for particular purposes. Further changes 
were made by the Rating and Valuation (Apportionment) act, 
1928. By the Local Government (Scotland) act, 1929, the ratable 
valuc of agricultural lands and heritages was made one-eighth of 
the gross annual value, while the ratable value was fixed at  one- 
fourth on industrial and freight transport lands and heritages. 
With the consent of the secretary of state for Scotland, local au- 
thorities might raise loans by stock issues under the local authori- 
ties Loans (Scotland) acts, 1891-1924, these being secured on 
the rates and used for capital expenditures only. The act of 1929 
specified conditions under which loans might be raised by county 
and town councils, and mitigated the burden of the liability of 
these authorities for temporary loans raised by the former parish 
councils under the Poor Law Emergency Provisions (Scotland) 
act, 1921. "Grants in  aid," contributions from the national ex- 
chequer, were made to meet the cost of national services adminis- 
tered locally. These revenues, derived from certain excise and 
probate duties, were paid into a Local Taxation (Scotland) Ac- 
count a t  the Bank of England from 1888, to  be operated by the 
secretary of state for Scotland. This system of grants from the 
exchequer was altered by the Local Government (Scotland) act, 
1929, funds no longer being provided for specific services, such 
as health and roads, but a general exchequer contribution being 
set u p  for provision of grants toward local government expenses 
in counties and large burghs. The  "common good" is a feature 
of burgh finance peculiar to  Scotland. Originating in grants of 
land or the accumulated surpluses of feu duties, markets o r  other 
assets, the proceeds of the common good, supplemented by cer- 
tain profits of municipal enterprise, may be expended for any ob- 
ject directly beneficial t o  the community without the statutory 
restrictions that apply t o  the ordinary grant and rate income. 
Thus, with monies and loans raised on the security of the com- 
mon good, the city of Glasgow constructed most of its tramways, 
whkh in due course returned substantial contributions to the 
fund. 

BIBLIOGRAPIIY.-\V. E. Whyte, Local Governnzent in Scotland (2nd 
ed. ,  1936 )  ; C .  de B. Murray, How Scotland is Governed (1938)  ; Scot- 
tish Ofice's Committee on Scottish Administration, Cmd. 5563  (1937). 
See also under B o ~ o u c r ~ ;  etc. (W. D. M'C.; X.) 

SOCIAL AND ECONOMIC CONDITIONS 
P o o r  Relief.-Before the Reformation, relief of the poor had 

been the duty of the church, for early legislation aimed at  sup- 
pressing rather than aiding poverty. The act of 1579 directed the 
magistrates in towns and justices in rural parishes to levy a tax 
on the inhabitants for the support of the aged and impotent poor, 
but it  proved largely inoperative. An act passed in 1845 created 
a board of supervision for the relief of the poor, and in 1894 this 
hody was superseded by the local government board for Scotland. 
A Scottish board of health (later the department of health for 
Scotland) took over in 1919 the powers and the duties of the 
local government board and the Scottish insurance commissioners, 
supervising all health measures and also local housing schemes. 

After World 'I\-ar I, relief mas afforded to able-bodied unem- 
ployed for the first time, a series of temporary measures from 

1921 being made permanent by the Poor Law (Scotland) acl. 
1934. The poor law functions of some 870 parishes were trans- 
ferred to the public assistance committees of 31 county councils 
and 24 burgh councils by the Local Government (Scotland) act,  
1929, central supervision being exercised by the department of 
health for Scotland. I n  1938, f7,0j3, j j2  was expended in Scot- 
land for the relief of the poor and the destitute able-bodied un- 
employed, £6,842,240 of this sum being found from local rates 
and the remainder coming from government grants and other 
sources. The destitute able-bodied unemployed receiving poor re- 
lief in  1939 numbered only some 15,ooo of the 255.000 so aided. 
others being assisted by state schemes, either through unemploy- 
ment benefit or allowances from the Unemployed Assistance 
board. 

H e a l t h  Services-The Local Government (Scotland) act, 
1929, empowered county councils and town council3 of large 
burghs to  make provision for the treatment of sick persons, in- 
cluding the maintenance of hospitals for infectious and other 
diseases, clinics for maternity and child welfare and for venereal 
diseases, and the inspection of food against adulteration. The 
cost of institutional care was recoverable from a patient, except 
in the case of treatment for infectious disease, and this led to 
the conversion of many former poor law institutions into general 
fee-paying hospitals. Local authorities were also permitted to  
make contributions from public funds t o  private organizations en- 
gaged in public health propaganda. 

As in  England, there was also in  Scotland a scheme of compul- 
sory insurance, on a contributory basis, against sickness and in- 
validity. Introduced by the National Insurance act, 1911, it  pro- 
vided sickness, disablement and maternity benefits. Insurance 
was compulsory for all in manual service and for others whose 
remuneration did not exceed f 2 j o  annually. Administration of 
the scheme was carried out by the department of health for  
Scotland. 

Police.-It was not ti11 the middle of the 19th century that a 
regular police force x a s  established in Scotland. At  fibst an adop- 
tive act was introduced, but the want of common policy and 
initiative led in 1857 to the compulsory institution of a police 
force throughout the country. Burghs having a population of 
more than 7,000 might furnish their own police, and smaller 
burghs were policed as part of the county to which they belonged. 

The  Local Government (Scotland) act, 1929, required the 
county councils t o  supply police services for all burghs within 
their areas except a large burgh which a t  date of passage of the 
act maintained a separate police force, and any other burgh with 
a population of not less than jo,ooo. 

R e g u l a t i o n  of L i q u o r  Traffic.-The Temperance (Scotland) 
act, 1913, provided that local authorities, on the receipt of signed 
requisitions from electors in their areas, should take a poll on 
three alternate resolutions dealing with the number of licences to  
sell alcoholic liquors in any area, viz., ( I )  that there should be 
no change in the system of licensing; (2) that the licensing court 
should grant not more than 75% of the licences previously in 
existence; (3) that all licences i n  the area should be withdrawn. 
Polls were taken i n  1920 in 584 out of 1,221 polling areas; the 
result was that 509 areas voted for  no change, 3 j for limitation 
and 40 for no licence. 

There was subsequent legislation regulating the liquor traffic. 
The Licensing act, 1921, which applied to the whole of Great 
Britain, stipulated the hours of opening of premises licensed to 
sell liquor (generally, for eight hours on week-days between 11 , 
A.M. and 10 P.M., with a break of a t  least two hours a t  noon); 
local licensing courts fixed the actual hours of opening in the vari- 
ous districts. I n  Scotland (unlike the case in England), excisable 
liquor could not be sold on Sundays in licensed premises except 
to travellers and lodgers in  inns and hotels. The Intoxicating 
Liquor (Sales to  Persons under 18) act, I923 (which also ap- 
plied to  the whole of Great Britain), prohibited the sale know- 
ingly of  intoxicating liquor for  consumption by a person under 
18 years old, whether that sale be to thnt person or another 
(though beer, porter, cider or perry might be sold to  a person 
over 16 for consunlption with a meal); the act also prohibited 



the sale of excisable liquor to  a child under 14 years unless it 
were sold in a corked or sealed bottle in quantities of not less 
than one pint, and for  consumption off the premises only. During 
the years 1927-29 further polls were held in 48 Scottish areas 
under the provisions of the act of 1913, yielding the following 
results : 

No change resolution . . 29 Continuance of no licence . 6 
No licence . . . . I Repeal of limitation . 6 
Further limitation . . I Repeal of further limitation . 3 - Continuance of limitation . 2 48 

I n  order to meet special requirements during summer holidays, 
the Licensing (Permitted Hours) act, 1934, amended the act of 
1921 by enabling a local licensing court to extend maximum hours 
in  its district to 8$, and the latest time for closing to 10:3o P.M. 

during part of the year only, but for not less than eight con- 
secutive weeks. Young people were further safeguarded by the 
Children and Young Persons (Scotland) act, 1937, which made it  
an offense to  give excisable liquor to any child under five years, 
unless on the orders of a doctor, or in  case of sickness, appre- 
hended sickness, or other urgent cause; it  also provided that a 
person under 14 years must not be allowed on licensed premises. 

Housing.-Due to the tradition of building small houses, al- 
most half of all houses in Scotland a t  the conclusion of World 
War I still contained three or less rooms, and in addition to the 
overcrowding which resulted there were a large number of houses 
which, by modern standards, were deemed unfit for occupation. 
The Housing (Scotland) act, 1930, and the Housing (Financial 
Provisions) (Scotland) act, 1933, provided local authorities with 
aid for rehousing from the national exchequer, but a census con- 
ducted under the Housing (Scotland) act, 1935, showed that 
22.6% of Scottish houses were still overcrowded. Out of a total 
of some 1,200,000 houses in  the country, no less than 2 2 2 , 0 0 0  

had been built with state assistance between 1919 and 1937, 
accommodating approximately one-fifth of the population. Addi- 
tional remedial measures were initiated by the Housing (Finan- 
cial Provisions) (Scotland) act, 1938, local authorities being as- 
sisted by the government to  meet the cost of closing or demolish- 
ing unfit housing and of financing more building. As a conse- 
quence, in  1939, 19,170 new houses were erected, a year's record 
for Scotland. Following the outbreak of World War 11, 30,000 
additional houses were built by Oct. 1942, but it  was estimated 
that a t  least 200,000 additional new houses for workers were still 
necessary. 

Education.-Historical.-Records of the existence of schools 
in the chief towns occur as  early as the 13th century. They were 
under the supervision of the chancellor of each diocese, and were 
mainly devoted to studies preparatory for the church. Before 
the Reformation, schools for  general education were attached to 
many religious houses, and in 1496 the first Scottish act was 
passed requiring substantial householders t o  send their eldest 
sons to  school from the time they were eight o r  nine years old 
until they were "competentlie founded and have perfite Latin." 
I n  several burghs grammar schools existed from a very early date, 
and some of them, as the Royal High school of Edinburgh and 
the high school of Glasgow, reached a high standard of efficiency. 
After the Reformation a commission appointed by the privy 
council decreed that every town should have a school and every 
parish a teacher, and a n  Act of Settling of Schools (1696) re- 
quired each parish to  provide a large house as a school and a . teacher's salary. 

From 1834 Scotland received parliamentary grants for educa- 
tion, the church having control of the schools. An act of 1872 
transferred the organization and administration of education from 
the Presbyterian churches to  popularly elected school boards, and 
made education compulsory between three and 13. The leaving 
age was raised to 14 in 1901. The Scottish Episcopal Church and 
the Roman Catholic Church, however, retained their voluntary 
schools until passage of the Education (Scotland) act, 1918. This 
measure replaced the school boards with 33 county education au- 
thorities and five urban education authorities, viz., Edinburgh, 
Leith (later incorporated with Edinburgh), Glasgow, Aberdeen 

[EDUCATION 

and Dundee. Bursary schemes were inaugurated, and plans were 
formulated for all forms of primary, intermediate and secondary 
education. Further changes were effected by the Local Govern- 
ment (Scotland) act, 1929, which eliminated the separate educa- 
tion authorities and handed over local administration of education 
to the county councils and the four county burghs, viz., Edin- 
burgh, Glasgow, Aberdeen and Dundee. I t  was obligatory to con- 
tinue religious instruction a t  schools where this had previously 
been given, unless the local government electors of a county or  
burgh concerned voted otherwise. 

Administration.-All public education in Scotland is adminis- 
tered by the Scottish education department (separated from the 
English education department in  1885), which is controlled by 
the secretary of state for Scotland. The department's policy is 
guided and inspired by a n  advisory council, established in 1920 
and reconstituted in  1942; the 25 members, most of them repre- 
sentative of bodies interested in education, served for a period of 
three years. The local education authorities (the county and 
burgh councils) are responsible for organizing the educational 
service and for managing the schools. The area under the juris- 
diction of each local authority is divided into appropriate school 
management districts administered by committees representative 
of the education authorities, parents, teachers and local residents. 
After 1939 the same code of administration was applied to both 
primary and secondary schools. 

Ge?zeral Cofzditions of Scllool Life.-The Education (Scotland) 
act, 1936, raised the school leaving age to  15 (subject to exemp- 
tion for beneficial employment), effective on Sept. I ,  1939, but 
the change from age 14 was suspended on the eve of World War 
11. School fees for the compulsory standards in elementary 
schools mere abolished in 1889, and all primary and secondary 
education in day schools is provided without payment of fees, 
though local authorities have the discretionary power t o  maintain 
and support, in addition, a limited number of fee-paying schools. 
A needy pupil may have his fees remitted, or be granted a bursary 
covering fees, travelling expenses and maintenance, and the Chil- 
dren and Young Persons acts of 1932 and 1937 also sanctioned 
public assistance being given to approved schools for destitute 
children. In  necessitous cases children are given medical treat- 
ment, food and clothing free, and in 1934 a scheme was adopted 
for provision of milk a t  a cheap rate, o r  free where necessary. 
The act of 1936 amended the Blind and Deaf Mute Children 
(Scotland) act, 1890, making i t  applicable t o  deaf children no 
less than to deaf-mutes, and providing all children so handicapped 
with free education between the ages of five and 16 (with paren- 
tal consent, between three and 18). Special facilities were pro- 
vided for all pupils suffering from physical or mental defect, or 
from ill-health. Camps, play-centres and other means of recrea- 
tion were provided for all children, and local education authorities 
were also empowered to provide holiday camps and other facili- 
ties for social and physical training for adolescents and adults in  
their areas. 

Nursery Schools.-The Education act of 1918 empowered the 
establishment of schools of this type for children between two 
and five, and grant regulations made in 1936 authorized local 
education authorities to  subsidize nursery schools in private 
ownership. I n  some cases the children are kept for the day and 
are supplied with three meals, and in others they receive care for  
a few hours daily. Formal instruction has no place, bodily needs 
and habits and the encouragement of healthful activity receiving 
attention. 

Primary Schools.-Elementary education is given in the infant 
division between the ages of five and seven, and in the primary 
division from seven to 12 years of age. Since no rigid regula- 
tions exist in Scotland as to the particular class-work, such in- 
struction varies considerably from area to  area, local authorities 
having freedom to do the actual framing of the courses. I n  1939 
Scotland had 2,890 primary schools, together with 202 primary 
departments in secondary schools. I n  addition, there were several 
private schools in which not more than 576 of Scottish children 
received their primary education. 

Secondary Schools.-The Education (Scotland) act, 1936, re- 
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pealed the definitions of "intermediate school" and "secondary 
school" contained in the act of 1908 (which empowered local au- 
thorities to provide such education), substituting a definition of 
"secondary education" to include under certain conditions all in- 
struction approved as suitable for pupils who had reached the 
conclusion of the primary course. Secondary schools, for chil- 
dren between 12 and 18, aimed to supply "a training which, while 
it does justice to the needs and aptitudes of any particular group, 
is also designed to impart a broad general culture and a proper 
respect for accuracy, knowledge and skill." Alternative courses 
are provided, "junior secondary" schools for those leaving at I;, 

and "senior secondary" schools for those remaining till 18. While 
there is great flexibility in schemes of work, all are required to 
make provision for music, physical education and instruction in 
hygiene. The senior leaving certificate qualifies the holder for 
complete or partial exemption from the entrance examinations of 
the universities and of various professional and examining bodies 

Technical education is also given in the secondary schools. A 
Technical Schools act,  passed in 1887, was applied by a few local 
authorities; but in  1890 funds were by chance made available 
from an unexpected sourLe, and devoted to the purposes of 
technical and secondary education. Parliament had introduced a 
measure of public-house reform along with a scheme for compen- 
sating such houses as lost their licences. This feature was sc 
stoutly opposed that the bill did not pass, although the chan. 
cellor of the exchequer had provided the necessary funds. Thc 
government proposed to distribute this money among local au. 
thorities and expend the balance in relief of rates, but a clausc 
was inserted in this bill giving burgh and county councils thc 
option of spending the balance on technical education as well a: 
in relief of rates. Advantage was largely taken of this power, anc 
the grant came to be succinctly described as the "residue" grant 

Many endowed institutions, such as the Merchant Company ot 
Edinburgh, maintain secondary schools and generally are in re 
ceipt of grants from public funds, and secondary education i: 
also given in fee-paying institutions of the historic grammai 
school type. While secondary education in Scotland is predom 
inantly classical, science and technical subjects rank high in 2 

few institutions, notably Gordon's college, Aberdeen; Allan Glen': 
school, Glasgow; and George Heriot's school, Edinburgh. Thc 
leading public schools on the English model are Trinity college 
Glenalmond, Perthshire; Loretto school, Musselburgh; and Fetter 
college, Edinburgh. 

Junior Znstri~ction Centres .7Vith a view to the social and in 
structional welfare of unemployed adolescents under the age oi 
18, the education authorities established centres and classes ir 
accordance with the provisions of the Unemployed Insurance 
act, 1935. The courses, under the jurisdiction of the ministr) 
of labour and national service, are practical in character, being 
designed to keep the mind alert and the body fit and, mithou1 
aiming at  training for specific occupations, to provide the type o 
mental and manual instruction which will assist in absorption 01 

reabsorption into employment. The Unemployment Insurancr 
act, 1938, made provision for unemployed juveniles attending 
courses of instruction to receive meals and medical and denta 
treatment free of charge, where necessary, as well as milk an( 
biscuits during \he hours of instruction. 

Continuation Classes.-Those leaving day school at  the age o 
14 are enabled to continue their education in general subjects i~ 
continuation classes, held mainly in the evenings. The classes arc 
administered by the education authorities, who also offer a wid1 
range of vocational training relating to  industry and commerce 
Many of the courses are of a progressive type, enabling the seri 
ous student to proceed to more advanced classes in the centra 
institutions. 

Central Institutions.-Full and part-time, day and evenini 
courses are available a t  central institutions in such subjects a 
engineering, chemistry, building, printing, commerce and optics 
The Scottish education department administers 12 such institu 
tions, and the department of agriculture for Scotland anothe 
five for farming students. College or national diplomas arl 
awarded after the successful completion of from three to fiv~ 

Junior instruction centres had 4,112 students on June 21, 1939; 
enrolment fell to 322 a t  the end of 1940, and a year later it  was 
nil, owing to the diminution of unemployment. Technical schools 
adopted a 24-hour schedule of instruction for war industries, and 
children in secondary schools were taught first aid and nursing 
(girls) and ambulance work (boys) ; school vacations were ad- 
justed for children to assist in agricultural operations and forestry 
work. 

Universities and Colleges.-There are four universities in Scot- 
land, namely (in the order of foundation) St. Andrews ( I ~ I I ) ,  
Glasgow (14 so), Aberdeen (1494) andiEdiaburgh ( I  583). There 
is also a college a t  Dundee, affiliated in 1899 with St. Andrews, 
and Queen Margaret college is part of the University of Glasgow. 
The universities have their statutory basis in the Universities 
(Scotland) act, 1889, on which rest the powers of the several 
university courts to regulate their own government and adminis- 
tration. Although the universities are in receipt of parliamentary 
grants administered by the treasury, they are autonomous insti- 
tutions, with their own endowments. The town council of Edin- 
burgh is represented on the university's court by the lord provost 
ex oficio and one other member, and the council also appoints 
four "curators of patronage," last vestige of the direct control it  
formerly exercised over the institution; the council reimburses 
the university for services performed a t  municipal hospitals. 
Some degree of rate exemption is accorded the University of 
Glasgow, which co-operates with the instructional programs of 
the city's health and education authorities. I n  1901, Andrew 

iears of study, normally only to those who take day classes. 
Since there are numerous ample scholarships, i t  is usually possi- 
)le to  encourage the best of the evening students to  change over 
o full day courses. 

Adult Education.-Workers are enabled to further their educa- 
ion through the medium of the Scottish education department, 
he university extramural committees, the Workers' Education 
tssociation, the Women Citizens, the British Broadcasting cor- 
mration, discussion groups and the labour colleges. Subjects on 
which instruction is given include citizenship, higher mathema- 
ics, astronomy, psychology, public speaking and film history and 
ippreciation. Lord Lothian made possible the establishment in 
1937 of a residential college for adult education a t  Newbattle 
~bbey ,  a mansion built on the site of an ancient monastery near 
Edinburgh. The enrolment in 1939 reached 52 students, some 
3eing assisted by bursaries granted by education authorities, and 
sthers held bursaries awarded by the college or by educational 
.rusts. 

The Scl~ools in  World War 11.-The Scottish educational ma- 
:hine was subjected to unprecedented strains during World War 
KI. Evd~uation of thol~sands of children from the Lilies a t  the 
3utbreak of hostilities in 1939, and the subsequent return of a 
considerable proportion of them, the use of many school build- 
ings for emergency purposes, and the disorganization of teaching 
staffs created difficulties only slowly overcome. While numbers 
of children were sent to  Scotland from raided areas of England, 
zs well as evacuees from the Channel Islands and refugees from 
Europe, a great many Scottish children discontinued secondary 
and other schooling for employment in wartime industry. Be- 
cause of war conditions. 3,600 children were receiving no educa- 
tion in Dec. 1940, but this figure had been reduced to 6 j o  a year 
later. 

TABLE 111.-Attendance at Scottish Schools, 1938-41 

Sessions 

Nursery schools . . . 
Primary schools . 
Secondary schools 
Special schools (for physical 

and mental defectives) 
Continuation classes . 
Central institutions (day . 

and evening classes) 
Adult education . . . . 
*Exclusive of those attending special nursery schools opened for children of mothers 

engaged in war work 

1940-41 

1,529~ 
591,762 
158,206 

7,662 

125,544 
12,871 

5,460 

1938-39 

1,797 
600,566 
173,927 

10,530 

163,605 
21,281 

8,913 

1939-40 

1,100 

603,341 
162,188 

9,080 

93,315 
14,123 

4,696 
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Carnegie gave f 2,000,ooo to the Scottish universities, the income, 
administered by trustees, being devoted to the payment of stu- 
dents' fees and to the provision of buildings, apparatus, professor- 
ships and research. State financial assistance to the universities 
was largely increased following passage of the Education act of 
1918, a number of new chairs being founded by private benefac- 
tions and from further grants by the Carnegie trustees. 

Each university is headed by a chancellor, elected for life by 
the general council, and he nominates a vice-chancellor who is, 
in practice, the principal of the institution. The principal is also 
president of the university senate, and the rector, elected tri- 
ennially by the matriculated students, is the president of the uni- 
versity court. The court, consisting of the rector, the principal, 
the lord provost of the city and assessors, is the supreme author- 
ity in regard to  finance and the regulation of the duties of pro- 
fessors and lecturers. The university senate consists of the prin- 
cipal, all the professors, and readers and lecturers specially 
elected, its main responsibility being the teaching and discipline 
of the university. The general council, comprising the chancellor, 
the members of the university court, the professors, lecturers 
and readers, and all graduates, meets semiannually to  consider 
proposals for alteration or improvement in the arrangements of 
the university. The general councils of the four universities elect 
three members of parliament. I n  Scotland, the place of the Eng- 
lish B.A. degree is taken by the "Ordinary" M.A. (with a three- 
year course of study); there is also an M A .  with Honours, the 
curriculum for which involves four years of residential study with 
concentration 011 some one selected subject or a group of related 
subjects. 

Many bursaries and scholarships are available to  aid students 
of restricted means. Besides the assistance toward fees derived 
from one-half the income of the Carnegie Trust, the Scottish 
education department also apportions funds in providing bursa- 
ries for deserving students. The University Grant committee re- 
ported that, in  1938-39, 65.7% of the graduating students in 
Scotland came from public elementary schools. 

St. Mungo's college, Glasgow, incorporated in 1889 under a 
board of trade licence, has a medical faculty, and Anderson's Col- 
lege Medical school, Glasgow, was instituted in 1887. These are 
on the same basis as the Royal College of Surgeons and other 
extra-mural medical schools in Edinburgh, their medical curricula 
qualifying for licence only and not for Scottish university de- 
grees. The Presbyterian Church has colleges a t  Aberdeen, Edin- 
burgh and Glasgow, and the Roman Catholic Church colleges at  
Blairs near Aberdeen and at  Glasgow, and a monastery and col- 
lege at  Fort Augustus. There are also Episcopal, Baptist and 
Congregational colleges, and the Gpiscopalians and Roman Catho- 
lics have training colleges for teachers. 

Royal Scottish Museum.-The institution was established in 
1854, parliament voting funds for purchase of a site in Edinburgh 
and for  the initial expenses. First styled the Industrial Museum 
of Scotland, i t  became in 1864 the Edinburgh Museum of Sci- 
ence and Art, and the present name was adopted in 1904. New 
buildings were erected between 1866 and 1875, and down to 1938 
further extensions were made. The collections of the museum 
fall into four graups: a r t  and ethnography (which includes Sir 
Noel Paton's notable collection of European arms and armour) ; 
natural history (which has an Evolution gallery illustrating the 
general pridciples of biology) ; technology (in which is an unique 
collection of lighthouse apparatus) ; and geology and mineralogy 
(which includes the collections of His Majesty's Geological sur- 
vey). A special feature of the library of more than 30,000 vol- 
umes is a series of British patent specifications extending back to 
the year 1617. The museum's botanical collections were trans- 
ferred to  the Royal Botanic Garden in 1938. Parliament votes 
funds for maintenance of the museum, which is under the ad- 
ministration of the Scottish education department. 

Historical Buildings in Trust.-There has been a remarkabIe 
series of gifts of historical buildings t o  the nation, including Dry- 
burgh and Melrose abbeys by Lord Glenconner and the duke of 
Buccleuch respectively; the farm of Ellisland (occupied by Rob- 
ert Burns during 1788-91); and Duddingston Loch, Edinburgh. 

Other buildings, including Kelso abbey, Inchcolm abbey and Res- 
tenneth priory, were also placed under national custody. New- 
battle abbey, a mansion built on the site of a n  ancient monastery 
near Edinburgh, was made available by Lord Lothian in  1937 as 
a residential college for adult education. 

The Faculty of Advocates offered in 1922 t o  transfer to  the 
nation its library a t  Edinburgh (one of the greatest public libra- 
ries of the United Kingdom), with the exception of the collection 
of legal books. S i r  Alexander Grant set u p  a fund of L~oo,ooo 
for its maintenance, and with passage of &he National Library of 
Scotland act, 1925, administration of the institution was entrusted 
to a body of trustees, some e.?: oficio and others appointed by the 
crown or by administrative and educational authorities, or co- 
opted by the trustees. 

Libraries.-Few local authorities availed themselves of the per- 
missive provisions of the Public Libraries Consolidation (Scot- 
land) act, 1887, but greater activity was stimulated by the liber- 
ality of Andrew Carnegie toward the close of the 19th century. 
The Education (Scotland) act, 1918, empowered education au- 
thorities to  provide books for general reading, both for children 
and the adult population, and the Local Government (Scotland) 
act, 1929, co-ordinated county and burgh libraries under county 
committees closely associated with the education committees. 

Agriculture.- The almost absolute power formerly wielded 
by the great landlords, who within their own territories were lords 
of regality, hindered independent agricultural enterprise, and it  
was not till after the abolition of hereditable jurisdictions in 
1748 that agriculture made real progress. The Society of Im- 
provers in the Knowledge of Agriculture, founded in 1723, ceased 
to exist after the rebellion of 1745, and the introduction of new 
methods, where not the result of private sagacity, was chiefly 
due to the Highland and Agricultural society, established in 1784. 
The system of 19 years' leases proved distinctly superior to  the 
system of yearly tenancy so general in England, and abolition 
in 1879 of the law of hypothec-under which the landlord had a 
lien for rent upon the produce of the land, the cattle and sheep 
fed on it, and the livestock and implements used in husbandry- 
the Ground Game act of 1880 and the several Agricultural Hold- 
ings acts established good understanding between landlords and 
their tenants. 

The crofters of the Highlands and islands, however, led a hard 
and miserable existence, wholesale clearances in many districts 
during the first half of the 19th century compelling them either 
to emigrate or to  crowd into areas already congested. The Croft- 
ers' Holding act, 1886, and later amending statutes fixed fair 
rents, cancelled arrears and enlarged crofts and common grazings, 
and made grants for improving the breeds of livestock, building 
piers and boat slips, developing home industries, etc. 

The Land Settlement (Scotland) acts, 1919 and 1934, provided 
funds for the acquisition of whole estates and farms for subdivi- 
sion. The department of agriculture brought all holdings formed 
by it  under landholder's tenure, advanced loans for buildings and 
provided much equipment. I n  the case of pastoral schemes 
(these being almost entirely in the Highlands) loans were made 
to enable groups of holders to  take over sheep stocks to  be 
worked on the club or co-operative system. Commencing in 
1932-33, the department of agriculture undertook also a scheme 
of land settlement for the unemployed, acquiring land on lease 
and subdividing i t  into plots from one-quarter to one acre on 
which men might produce foodstuffs, keep poultry and rear pigs. 
NO rent was charged for the first year, and assistance was given 
by way of loans t o  provide plants, seeds, tools and fertilizers. 
Those unemployed plotholders who demonstrated their fitness, 
except for lack of resources, to  undertake cultivation of larger 
areas, were able to  obtain assistance from sources under private 
control to  accept the tenancy of five- to  ten-acre holdings pro- 
vided by  the department of agriculture. 

Minimum and overtime rates of wages were fixed under the 
Agricultural Wages (Regulation) (Scotland) act, 1937, by com- 
mittees created for the purpose. The rates were not uniform for 
all districts, and in some instances differentia1 rates were fixed 
for householder and nonhouseholder, Separate minimum rates 
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were also fixed for special classes of farm workers, and casual 
and female workers, and minimum rates were fixed for piecework. 
While agricultural wages committees had no power to fix hours 
of work, they could fix minimum rates so as to provide for a 
differentiak rate in the case of overtime, and might secure a 
weekly half-holiday for workers as far  as was reasonably prac- 
ticable. The Holidays with Pay act, 1938, also enabled agricul- 
tural wages committees, among other bodies, to direct that work- 
ers for whom they fixed minimum rates of wages should receive 
holidays with pay and to fix rates of holiday remuneration. I n  
the case of agricultural workers, the number of days to  be allowed 
as holidays with pay was restricted to seven in a period of 12 

months, and not more than three of those days might be con- 
secutive. 

TABLE IV.--Acreage, Yield #erOAcre a d  Total J=?odzrre of Each of tJ@ 
Principal Crops in Scotland in 1938 

cause of liability to floods. 
Forests.-The forestry commissioners had charge in 1942 of 

118 forest areas in Scotland; 164,292 ac. Tere forest land, with 
a further 114,570 ac. to  be planted. These figures refer to  state 
forests only, not to  forests privately owned. The Argyll National 
Forest park, lying to the west of Loch Long, was constituted in 
1936. I t  conlprised an estate presented to the Glasgow munici- 
pality in  1906 and a group of estates subsequently acquired by 
the forestry commission. The total area was 54,362 ac., of which 
19.374 ac. were reserved for afforestation. 

During the 1930s training camps were opened in the state for- 
ests a t  Glenbranter, Glenfinart, Glentress and Knapdale, where 
unemployed men were engaged in fire protection, clearing and 
road-making. 

Fisheries.-The Scottish seaboard is divided for administra- 
tive purposes into 2 7  fishery districts, namely, on the east coast, 
Eyemouth, Leith, Anstruther, Montrose, Stonehaven, Aberdeen, 
Peterhead, Fraserburgh, Banff, Buckie, Findhorn, Cromarty. 
Helmsdale, Lybster, Wick ( I  5 ) ;  on the north, Orkney, Shetland 
( 2 ) ;  on the west, Stornoway, Barra, Loch Broom, Loch Carron 
and Skye. Fort William. Campbeltown, Inverary, Rothesay, 
Greenock, Ballantrae (10). The whole of the fisheries are con- 
trolled by the fishery board for Scotland. 

The fishing industry of Scotland declined markedly f o l l o ~ i n g  
World War I, the number of fishermen employed decreasing to 
17.915 i n  1938~ which was only a little over one-half the number 
engaged in fishing in 1913. Shore workers and persons employed 
in transport brought the total number employed in the Scottish 
fisheries in 1938 to 53,274, as compared with 86,271 persons in 
1913. The herring industry developed from a cure of about 
90,000 barrels in 1810 to one of over 2,000,000 on the eve of 
World War I. The most prolific districts were Shetland in the 
north, Anstruther, Fraserburgh, Peterhead and Wick in the east, 
and Stornoway in the west. The principal herring market was 
continental Europe, the largest consumers being Germany, Po- 
land, Danzig, Latvia, Estonia and Lithuania. Although the 
Herring Industry board was empowered by legislation in 1935 
and 1938 to assist fishermen in the purchase of motor boats and 
gear, economic and international complications struck the indus- 
try a crippling blow, the cure of herrings in 1938 amounting to 
only 680,868 barrels. For  a few years after World War I there 
was a notable increase i n  the salmon catch, but a decline then 
set in, the weight of the catch of salmon, grilse and sea trout 
combined in 1 9 3 ~  tons. 

TXBLI: \'I --Quantity and Value of all Fish Taken b y  British Fishermen in Scottislz 
Waters, 1938 (except Salmon) 

. 
Total Produce 
(in 1,000's of 

tons) 
Yield per acre Crops 

' a n d  of ~ i ~ h  

Brill . . 
Catfish 
Ez$hh(Saithe) . 
Conger ~ e i s  . 
Dabs . . 
~l,~,d,, 

G.,"n',","i,")esS). 
Haddock . . 
~~k~ 
Halibut . . 
Herrlngs . 
Lemonsods . 
, : - 

Acreage 
(in 1 , ~ ' s  of 

acres) 

17.2 tons 5,524 

The breeds of cattle include the Ayrshire, noted milkers and 
specially adapted for dairy farms (which prevail in the south- 
west); Galloway Shorthorns; the polled Angus or Aberdeen, fair 
milkers but valuable especially for their beef-making qualities; 
and the picturesque West Highland or Kyloe breed, with long 
horns, shaggy coats and decided colours, that thrives well on wild 
and healthful pasture. The special breeds of sheep are the fine 
woolled of Shetland, the black-faced of the Highlands, the Chevi- 
ots, natives of the hills from xhich they are named, a favourite 
breed in the south, though border Leicesters and other English 
breeds, as well as a variety of crosses, are kept for winter feed- 
ing on lowland farms. The principal breeds of horses are the 
Shetland and Highland ponies, and the Clydesdale draught. 

TABLE V.-Nztmber of Li~estock in Scotland; 1938 

Roads.-In the 12th century an act was passed providing that 
the highways between market-towns should be a t  least 20 f t .  
broad, but until the 16th century traffic betm-een distant places 
was carried on chiefly by pack-horses. The first stagecoach in 
Scotland was that which ran between Edinburgh and Leith in 
1610. There was a fortnightly stagecoach between Edinburgh and 
London in 1658, but aftenvards it  was apparently discontinued 
for many years. "Statute labour roads," intended primarily to  
supply a means of communication within the several parishes, 
were kept in repair by the tenants and cotters, but by separate 
local acts the "statute labour" was in many cases replaced by a 
payment called "conversion ~noney"; the General Roads act of 

E n d  of Fish 

Z ~ ~ & n g l e r d  

Plaice 
Skates and ~ a j s  
Sprats . 
Torsk ( T U S ~ )  . 
Turbot 1% hiting . . . 
Witches. . 
Other kinds or 

mixed . 
IVet 

Fish 
Total, Shell Fish 
TOTAL, AI.L FISH 

Cattle: Dairy . . 502,000 
. 81~,ooo Cattle: Other 

Sheep , . 7,969,om 

T~~~ Value -TI' 517 :::$ 

Pigs . . . 
Horses on agri- 

257,- 

Cultural holdings . 145,000 

Tons - 
838 

4,026 

3.941 
4,721 

689 
1,816 

17,961 6 2 5  
1,146 

818 

301,311 * 

30,674 31692 
254 
821 

160 24 
57,409 

I,g2I 
1,839 

156,834 
3,804 

32190 3,514 

The increasing prospect of another war led the government 
during the late 1930s to  stimulate agricultural activity at  home by 
means of subsidies t o  farmers. The Agricultural Development 
act, 1939, increased the rate of subsidy on land under oats, and 
a fund for payment of a subsidy to barley-growers was provided 
by a levy on beer and on pot-still whisky. Subsidies were also 
paid on fat sheep, grants were made for plowing up  grassland 
and bringing it  into a state of cleanliness and fertility, and the 
department of agriculture was empowered to acquire and store 
stocks of agricultural machinery in view of the possibility of a 
national emergency. 

Following outbreak of world War I1 Scotland became one of 
the most highly mechanized farming countries in the world. The 
Agriculture (Miscellaneous War Provisions) act, 1940, increased 
crop subsidies, and defense regulations empowered the authori- 
ties t o  take possession of land not cultivated at  all or not culti- 
vated in accordance with the rules of good husbandry. Between 
1918 and 1939 the area under tillage had fallen from 2,099,ooo 
to 1,480,ooo ac., but by 1941 271,000 extra acres had been put 
under the plow, and the following year the acreage was still 
further increased. The agricultural department operated its own 
motor tractor outfits to  assist farmers in plowing and harvesting, 
and acquired deer forests for the grazing of sheep. Farm labour 
was augmented by the \\Tomen's Land Army and by school and 
college students. As a further means of increasing food produc- 
tion, the Land Drainage (Scotland) act, 1941. provided for arte- 
rial drainage work where a~ricultural land was unproducti~e be- 

Value 

E 23.551 
27,406 

174~80s 
71,061 
1,734 

15,659 

272,592 3 4 ~ ~ ~ 0  
37,706 

40.918 -- 
3,826,671 

79.853 
£3,906,524 

506,998 
1,035 

14,296 

2,654 109 

1,035,244 

59,447 
118,9sg 

1,062,981 
243,111 
33,640 
19,306 
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1845 made the alteration universal. In  1878 many of the counties 
were divided into separately rated districts for road-making our- I 
poses, but the Local Government (Scotland) act, 1929, effected 
a centralization of the administration by reducing the authorities 
to one for each county. Good militar; roads were begun in the 
Highlands in 1725, and the main roads in the Lowlands were con- 
structed under the Turnpike acts, the earliest of which was ob- 
tained in 1750. 

After World War I the main roads of Scotland, in common 
with those of all Great Britain, became increasingly a responsi- 
bility of the national government, which enacted the Road Traffic 
acts of 1930 and 1934 and the Restriction of Ribbon Develop- 
ment act, 1935. I n  1936 the minister of transport became the 
authority for all trunk roads, of which 1,188 mi. were in Scotland. 
I n  1943 there were 2 5,961 mi. of public roads in Scotland. 

TABLE VI1.-Mileage of Scottish Roadr, 1937-38 

I I Class I I Class I1 l~nclassifiedl Total I 

Canals.-There are four canals in Scotland, the Caledonian 
(q .v . ) ,  the Crinan, the Forth and Clyde and the Union, of which 
the Caledonian and Crinan are national property. The Forth and 
Clyde Navigation (opened in 1790) has a branch fromstocking- 
field to Port Dundas in  the city of Glasgow, which is continued 
for I mi. to form a junction with the Monkland canal, opened in 
1792. Both were acquired in 1867 by the Caledonian Railway 
company, and the Union (completed in 1822) passed in 1849 into 
the hands of the Edinburgh and Glasgow Railway company (later 
absorbed by the North British Railway company which, in turn, 
became part of the system of the London and North Eastern 
Railway company). 

Railways.-The first railway in Scotland for which an act was 
obtained was that between Kilmarnock and Troon (g$ mi.), 
opened in 1812 and worked by horses. A similar railway was 
opened between Edinburgh and Dalkeith in 1831, and by 1840 
the length of railway lines which had received parliamentary 
sanction was 1914 mi. The chief companies were the Caledonian, 
formed in 1845; the North British, of the same date; the Glas- 
gow and South-Western, formed by amalgamation in 1850; the 
Highland, formed by amalgamation in 1865; and the Great North 
of Scotland, 1846. By the Railway act of 1921 the Caledonian, 
Glasgow and South-Western, and Highland lines were taken over 
by the London, Midland and Scottish Railway company, and the 
North British and Great North of Scotland by the London and 
North Eastern Railway company. 

Mining.-Coal and iron are the chief sources of the mineral 
wealth of Scotland. The earliest records concerning coalpits ap- 
pear to be the charters granted, towards the end of the 12th cen- 
tury, to  William Oldbridge of Carriden in Linlithgowshire, and 
in 1291 to the abbot and convent of Dunfermline, conferring the 
privilege of digging coal in the lands of Pittencrieff. The monks 
of Newbattle abbey also dug coal a t  an early date from surface 
pits on the banks of the Esk, but it  was not used for domestic 
purposes till about the close of the 16th century. In  1606 an act 
was passed binding colliers to  perpetual service a t  the works 
where they were employed, and they were not fully emancipated 
till 1799. The employment of children of tender years and women 
in underground mines was forbidden by a n  act in 1843. 

Thin seams, steep and varied inclination of the strata, preva- 
lence of water and many faults made coal mining comparatively 
difficult in Scotland. Increased use of machinery in the actual 
cutting of the coal a t  the face and the extended use of mechan- 
ical conveyors displaced many workers after World 1t7ar I, and 
unemployment was increased by the loss of markets for Scottish 
coal, principally in the overseas markets. The Fi f th  Cenrus of 
Production, for 1935 (one &as not taken for 1940, the next 
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24 Large Burghs , 

Other Burghs . . 

i quinquennial period), showed that the gross output of coal was 
valued at  £ 18,787,000 (£ 19,1gg,ooo in 1930), that the average 
number of workers employed (excluding outworkers) was 84,945 
(97,217 in 1930) and the net output per person employed was 
valued in 1935 a t  £180 (£160 in 1930). I n  1938, 30,279,000 tons 
of coal were produced in Scotland by 90,002 persons. 

The rise of the iron industry dates from the establishment of 
the Carron ironworks near Falkirk in 1760, but it  was the intro- 
duction of railways that gave the production of pig-iron its great- 
est impetus. I n  1913 the production of pig-iron and ferro alloys 
amounted to 1,369,200 tons, but a steady decline set in after 
World War I, only 409,300 tons being produced in 1938. Iron 
ore and ironstone raised i n  1929 amounted to 26,265 tons, a fig- 
ure which fell to 22,273 tons in 1937. 

The oil shale industry was established in 1851 and attained 
considerable magnitude. Linlithgowshire yields nearly three- 
fourths of the total output and Midlothian nearly one-fourth. 
The mineral is chiefly obtained from seams in the Calciferous 
Sandstone at  the base of the Carboniferous rocks. Fire-clay is 
produced in Lanarkshire, which yields between one-quarter and 
one-third of the total output, Stirling (nearly one-third) and. 
less extensively, in Fifeshire, Ayr, Dumbarton, Linlithgow and a 
few other shires. With the exception of the counties of Orkney. 
Shetland and Caithness, granite is quarried in every shire in 
Scotland, but chiefly in Aberdeenshire, Midlothian, Ayr, Fife and 
Lanark; limestone is quarried in half of the counties, but espe- 
cially in Midlothian and Fife; large quantities of paving-stones 
are exported from Caithness and Angus, and there are extensive 
slate quarries a t  Ballachulish and other places in Argyllshire, 
which furnishes about three-fourths of the total supply. Sand- 
stone is quarried in  nearly every county, but particularly in the 
shires of Lanark and Dumfries. Lead ore occurs at  Wanlock- 
head in Dumfriesshire and Leadhills in Lanarkshire. A small 
quantity of zinc is mined in Dumfriesshire, barytes are raised in 
Ayr, and ganister in  Stirling. The precious metals were once 
worked at  Abington in Lanarkshire and in the Ochils. 

Iron and Steel.-All the great iron foundries and engineering 
works are situated in the central Lowlands, in close proximity 
to the shipbuilding yards and coalfields, especially in the lower 
and part of the middle wards of Lanarkshire, in certain districts 
of Ayrshire and Renfrewshire, a t  and near Dumbarton, in south 
Stirlingshire and in some parts of East Lothian, Midlothian and 
Fife. Following World War I the iron and steel industry reached 
a condition of stagnation. The value of the gross output of 
smelting and rolling plants in 1935 was f 10,928,000 (£ 10,344.ooo 
in 1930) and the number of persons employed was 15,374 (16,- 
184 in 1930) In  that same year 20,014 men were engaged in 
iron and steel foundries (21,082 in 1930), which had a gross out- 
put valued at  £6,378,000 (£6,462,000 in 1930). During the quin- 
quennial period 1930-35 there \\as a marked decline in mechani- 
cal and constructional engineering, gross output falling from a 
value of £30,138,000 to £25,513,000, and the number of workers 
from 77,477 to 62,855. 

Manufacturing.- Wool and Worsted.-Although a company 
of wool weavers was incorporated by the town council of Edin- 
burgh in 1475, the cloth worn by the wealthier classes down to 
the beginning of the 17th century was of English or  French manu- 
facture. A company of Flemings was established in the Canongate 
(Edinburgh) in 1609 for the manufacture of cloth under the 
protection of the king, and an English company for the manufac- 
ture of woollen fabrics near Haddington in 1681. Tweed manu- 
facture became of importance after 1830; it still has its principal 
seat in  the district of the Tweed. Woollens are also manufac- 
tured elsewhere, especially a t  Stirling, Aberdeen, Elgin, Inver- 
ness, Bannockburn, Dumfries and Paisley. Carpets have been 
made a t  Kilmarnock since 1817, and other centres of the industry 
include Elderslie, Ayr, Glasgow and Stirling. Fingering and manj7 
other kinds of woollen yarns are manufactured a t  Alloa. I n  193 j 
the number of operatives in the woollen and worsted industry 
amounted to 25,178 (25.508 in 1930), and the value of the gross 
output was £ IO,OI 1.000 ( f  1o.330.000 in 1930). 

Flax, Hemp and Jute.-The manufacture of cloth from flax is 
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of very ancient date, and towards the close of the 16th century 
Scottish linen cloths were largely exported. I t  was enacted in 
1686 that the bodies of all persons, excepting poor tenants and 
cotters, should be buried in plain linen only, spun and made with- 
in the kingdom, and an act of 1693 prohibited the export of lint 
and permitted its import free of duty. The board of manufac- 
tures, founded in 1727, established in 1729 a colony of French 
Protestants in Edinburgh to teach the spinning and weaving of 
cambric. The counties in which most of the linen is made are 
Angus, Perth, Fife, Aberdeen, Renfrew and Midlothian. Dundee 
is the principal seat of the manufacture of coarser fabrics, Dun- 
fermline of the table and other finer linens, while Paisley is 
widely known for its sewing threads. The jute industry rapidly 
displaced the production of line~v in Dundee in the I ~ O S ,  and the 
new industry was also introduced to Kirkcaldy, which several 
years later also founded the allied oilcloth and linoleum indus- 
tries: The operatives in the flax, hemp and jute industries totalled 
33,928 in 1935 (40,933 in 1930), and the gross value of their 
products was f I I ,  535,000 ( 5  I ~ , I  75,000 in 1930). 

Cotton.-The first cotton mill was built a t  Rothesay by an 
Er?g!ish company in 1779, though Penic~ik  21.0 lays claim to 
priority. The Rothessy mill was soon afterwards acquired by 
David Dale. who also established cotton factories in 1785 at  New 
Lanark; the counties of Lanark and Renfrew are the principal 
seats of the industry. Although most cotton factories are in 
Glasgow, Paisley and neighbouring towns, the industry extends to  
other districts of the west and is found in the counties of Aber- 
deen and Perth. 

Silk and other Textiles.-The principal seats of the silk manu- 
facture are Paisley and Glasgow. Rayon manufacture increased 
in importance following World War I ,  and the weaving of lace 
curtains made considerable progress. Hosiery manufactures, a 
characteristic Border industry, has its chief seat a t  Hawick. I n  
1935, 16,706 persons were engaged in hosiery manufacture (17,- 
194 in 1930), the gross value of the output being £3,813,000 
(f4,~86,000 in 1 ~ ~ 0 ) .  Textile finishing fell only slightly in value 
during 1930-35, from 52,173,000 to f2,065,ooo, though the aver- 
age number of Persons employed decreased from 8,701 in I930 
to 7,280 in 193 5. 

Whisky and Beer.-Scotland claims a distinctive manufacture 
in whisky. Though distillation was originally introduced from 
~ n g l a n d ,  by 1771 large quantities of spirits were already being 
consigned to the English market. After the duty was reduced in 
1823 the number of licensed distillers rapidly increased, to the 
discouragement of smuggling and illicit distillation. The leading 
distilling counties are Argyll, Banff and Inverness. Brewing is ex- 
tensively carried on in Edinburgh, whose ales are in high repute, 
Alloa and elsewhere. 

Misce1laneoz~s.-Paper, stationery and printing are industries 
in which Scotland has always occupied a foremost position. A 
paper mill was erected in 1675 a t  Dalry on the Water of Leith 
in which French operatives were employed to give instruction. 
While Midlothian never lost the lead then secured, there are 
paper mills at penicu;k, and elsewhere in the vale of the ~ ~ k ,  
and around Edinburgh and Aberdeen. Ever since it was estab- 
lished early in  the 16th century, the Edinburgh press has been 
renowned for the beauty and excellence of its typography, and 
printillg is also carried on extensively in ~ l ~ ~ ~ ~ ~ .  ~h~ number 
of persons engaged in the printing and bookbinding trades in 
1935 was 16,989 (18,311 in 1930), and the value of their gross 
output was f5 ,363 ,~oo  (£5,658,000 in 1 ~ ~ 0 ) .  Paper making had 
a gross value of L5,883,000 in 1935 (f6,043,000 in 1930) and 
employed 10,203 persons (compared with 9,689 in 1930). 

The first sugar refinery was erected in 1765 at  Greenock, which, 
despite periodical vicissitudes, remained the principal seat of the 
industry.  he making of preserves and confectionery flourishes 
in Dundee. 

Chemicals are made in Glasgow and the vicinity, and explosives 
in Ayrshire and on the Argyll coast. 

commerce and Shipping.-~hough the value of imports into 
Scotland is less than one-thirteenth of that into England, this 
does not represent the true proportion of foreign wares used and 

consumed in Scotland, for the obvious reason that large quanti- 
ties of goods are brought into the country by rail. Nearly all 
the tea, for example, consumed in Great Britain is imported in- 
to London, while several ports have almost a monopoly of certain 
other imports. The greatest Scottish port is Glasgow, with im- 
ports and exports aggregating £60,863,438 in 1938; of this sum, 
imports accounted for £27,823,309, and exports consisted of 
produce of the United Kingdom valued at  532,528,263 and im- 
ported merchandise to the value of £511,866. Next in size is the 
port of Leith, with imports of £13,195,433 in 1938 and exports 
of f4,034,272 (of which 588,907 was imported merchandise), the 
combined total amounting to £17,229,705. 

TABLE VII1.-Net Tonrtage of British and Foreign Vessels Reaching and 
Leauing Scottish Ports in 1938 

Port 

Aberdeen . . . . 
Ardrossan. . . 

%:ntbland 
. 

Dundee (including Perth) 
Glasgow 
Grangemouth 

G r ~ ~ : ~ ~ ~ ( ) l " d U d i n g  . 
Leith. . , . 
Methil . . . . 
Shipbuilding.-Many of the most important improvements 

in the construction of ships, especially steam vessels, are due to 
the enterprise and of the Clyde shipbuilders, who have en- 
joyed an unrivalled reputation for the construction of liners. 
Principal yards on the Clyde were in the Glasgow district (Govan. 
Scotstoun, Fairfield, Clydebank, Dalmuir), Dumbarton, Port 
Glasgow and Greenock, while the industry was also carried on in 
the lower firth a t  such ports as  Ardrossan and Fairlie; leading 
yards on the east coast were a t  Dundee, Peterhead, Fraserburgh 
and Aberdeen, and there were yards also a t  Inverness. 

~ f t ~ ~  world war I the shipbuilding situation became disastrous, 
due largely t o  the cessation of new naval tonnage construction be- 
cause of the policy of disarmament and to a falling off of orders 
for vessels from foreign countries. The gross out- 
put of the shipping industry was valued a t  f18,737,000 in 1930 
and at only f9,182,000 in 1935, and over the same period the 
number of men employed decreased from 31,844 to 17,913. Many 
yards were reopened in the late 1930s to  meet the needs of the 
naval rearmament program, and all were fully employed during 
world war 11. (W. B. PN.) 

BIBLIocRaPHu;-General Histories. The best general histories of 
Scotland are those of Patrick Fraser-Tytler (1841-431, John Hill 
Burton (1867-70), Peter Hume Brown (1899-19og), Andrew Lang 
(190-07) and Agnes Muir Mackenzie (6 vols., 1935-41). ~y t lc r ' s  
history, which ends in 1603, is based on thorough research in mss., 
but many documents later available, such as the reports of diplomatic 
agents, were not accessible when he wrote. Hill Burton's ends in 
1746 and is of unequal merit, being best in points of development of 
law, but his anti-Celticism, and scepticism with regard to archae- 
ology make his work inadequate in the earlier parts. Hume Brown's 
original work ended with the Disruption of 1843, but an illustrated 
edition (1911) brought the story down to the date of publication. 
Lang, who carried his narrative down to 1746, was deeply interested 
h controversial issues and in secret history. Miss Mackenzie's work 
gives a lively and scholarly, though not alw~ays an impartial, account 
of Scottish history from the earliest times to 1939; her attitude is 
moderately nationalist, royalist and anti-Calvinist. See also Sir Walter 
Scott's Tales of a Grandfather, which, in spite of its date, remains an 
excellent introduction to Scottish history. 

Special Periods. V. Gordon Childe, T h e  Prehistory of Scotland 
(Ig35) is authoritative, while D. A. Mackenzie, Scotland, T h e  An-  
cient Kingdonz (1g3o), deals with the earliest historical periods. W. F. 
Skene, Celtic Scotland (1876-80) and Highlanders of Scotland (ed. 
A. Macbain, 1902) are still standard works, though Skene's conclu- 
sions have been subjected to considerable criticism; e.g., in Rhys's 
Celtic Britain (188~).  E.  W. Robertson, Scotland under her Early 
Kings (186~)-  is invaluable for the later portion of the period before 
1286. For thc War of Independence, see Joseph Bain, T h e  Edward5 

Coasting Trade 

Arrived 
tons 

748,698 
738,385 
631,413 
316,196 
331,313 

1,672,184 
204,228 

968,336 
924,461 
7j6,144 

Foreign Trade 

Departed 
tons 

844,265 
763,631 
611,188 
211,051 
432,695 

1,528,080 
520,113 

1,120,477 
884,308 
431,908 

Arrived 
tons 

349,808 
275,318 
126,827 
218,280 
726,334 

4,901,578 
1,085,687 

2,467,372 
r,293,167 

455,612 

Departed 
tons 

248,253 
241,970 
153,607 
362,412 
fj42,716 

4,907,178 
689,676 

2,464,628 
1,317,221 

768,114 
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i n  Scotland (1901) and E. M. Barron, Scottish War  of Independence 
(19~41, should be read;, the last mentioned sup~lies. infprmation 
which has not yet been incorporated in the general histories about 
the attitude of the Highlands to the war. John Knox, History o f  the 
Reformation, should be studied in conjunction with ~~~~h ~~h~ K~~~ 
and the Refornzation (1905) and with Hay Fleming, Reformation in 
Scotland (1~10). W. L. Mathieson, Politics and Religion: a Study in 
Scottzsh Hzstory ( ~ g o z ) ,  treats the period 1550-1695 from a modern 
and moderate standpoint, covering the whole Covenanting period. The 
union is discussed in James MacKinnonls union o f  England and scot-  
land (2nd ed., 1907) ; Hume Brown, Union of England and Scotland 
(1914) ; Dicey and Rait, Thofdghts on the Scottish Union (1920) ; 
W. C. Mackenzie, Andrew Fletcher o f  Saltoun, his Life and Times 
(r9,35) ; and W. L. Mathieson, Scotland and the Union (1905), which 
covers the period 1695-1747. For the 18th century see W. L. Mathie- 
son, Awakening of Scotland, 1747-97 (1910) ; H. W. Thompson, 
A Scottish Man of  Feeling (1931) ; Sir Henry Craik, Century o f  Scot- 
tish Hktory ( I ~ O I ) ,  which gives an acute analysis of the factors in 
the making of the nation from before the Rising of to the Educa- 
tion Act of 1872 and includes the Disruption controversy; and for 
later history see A. M. Mackenzie, Scotland in Modern Times, 1720- 
19-79 (1941). 

Special Topics. Constitutional History: R. S. Rait, Parliaments 
o f  Scotland (1924) and History o f  Scotland (1930) ; James MacKin- 
non, conStitutzonal ~ i ~ t ~ ~ ~  o f  Scotland (1924) ; s it and pryde, 
Scotland (1934). For the Celtic Church in Scotland see W. Douglas 
Simpson, St .  Niniun and the Origins o f  the Christian Church in Scot- 
land (1940). The best history of the lkfediaeval Church 1s A. McEwan, 
History o f  the Church i n  Scotland (1912); for the organization of 
the ~ ~ d i ~ ~ ~ ~ l  church see ~ i ~ h ~ ~  ~ ~ ~ d ~ ~ ,  ~ ~ d i ~ ~ ~ ~ l  chwch in 
Scotland (1~10).  For later church history see John Cunningham, 
Church History o f  Sco t la~d  (2nd ed.9 1882) and J .  R. Flemi?g, The 
Story o f  Church Unzon zn Scotland, 1560-1929 (1930) Social HIS- 
tory: Cosmo Innes, Sketches o f  Early Scotch History and Social 
Progress (1861) ; John AIackintosh, History of Civilization in scot- 
laiid (1877-88) ; Flume Brown, ScotLznd in the T i h e  of Queen Mary 
(1904) ; Henry Grey Graham, Social Life o f  Scotland in the 18th 
Century ( ~ 8 0 0 ) .  and the topic is well illustrated in Robert Chambers, 
Domestic Annals o f  Scotland (1858-61). See also W. M .  Mackenzie, 
Tlze Castle in Scotland (1~27).  For the Highlands, Dr. Gregory's His- 
tory of the Highlands (1881) is excellent, but it ceases at 1603. 
Economics: W. E. Whyte, Town  and Country Planning i n  Scotland 
(1~34)  and Whyte and Berry, T h e  Law of Housing i n  Scotland (2nd 
ed., 1938) ; I. F. Grant, The Soczal and Economw Development of 
Scotland before 1603 (1930) and Economic History of Scotland 
(1934) ; Henry Hamilton, The  Industrial Revolution i n  Scotland 
(1936) ; Robert Hurd, Scotland under Trust (1939) ; and J. A. Bowie, 
The Future o f  Scotland (1939)- Education: Alexander Morgan, 
Scottish University Studies (1933) ; A. Wade, Post-primary Education 
i n  the Primary Schools o f  Scotland, 1872-1936 (190~) ; and Scottish 
Education Department, Scottish Educational Services (1938). 

Biognsphies. Only a few of the more important biographies can be 
mentioned-~gnes ~ u i r  ~ackenzie ,  Robert Bruce, King of Scots 
(1934) ; Hume Brown, George Buchanan (1890) and Jo%n Knox 
(18~; ) ;  Hay Fleming, Mary Queen o f  Scots John Buchan, 
Montrose (1~30) ; C. S. Terry, Claverhouse ( 1 ~ 0 5 ) ;  W. C. Mac. 
Kenzie, Lauderdale (1923) ; Andrew Lang, Prince Charles Edward 
(1900). 

State Papers and Society Publications. Important additions to 
knowledge of Scotland have been made through the documents pub- 
lished in a large variety of series by H.M. Stationery Office (including 
registers of the privy council, the great seal and the privy seal, the 
exchequer rolls ?nd. the  counts of the )o:d high treasurer) and 
through the pubhcations of the learned societies, such as the Scottish 
History society and the Scottish Text society, continuing the work 
accomplished earlier by the Bannatyne, Maitland, Abbotsford and 
other clubs. A large number of important articles will be found in 
the Scottish Historical Review. Some .of the earlier series of state 
papers require to be checked by the orlginal mss. 

(R. S. R.; W, B. PN,) 

SCOTLAND, CHURCH OF. The purpose of this article 
is to  trace the growth of the Scottish "Kirk" as a whole, defining 
the views on which it  was based and the organization in which 
they took form. The  controversies within the Church of Scot- 
land have not arisen out of matters of faith but out of practical 
questions of church government and of the relation of church 
and state. Holding a church theory t o  which the rulers of the 
country were for a century strongly opposed, Scotland became 
the leading exponent of Presbyterianism (9.v.); and this note has 
been the dominant one in  her religious history even in recent 
times. 

Scot t ish Reformation.- The Scottish Reformation came out 
of a covenant in which the barons, inspired by John Knox, then 
abroad, bound themselves in 1557 to oppose the Roman Catholic 
religion and to promote the cause of the Reformation. When 

CHURCH OF 
parliament, on the 24th of August 1560, passed the acts abolish- 
ing the papal jurisdiction and the mass in  Scotland, i t  was able, 

KnOx had been preparing for this to sanction a new 
confession of faith for the Reformed church. Other documents 
of the new system were quickly forthcoming. The First Book  o f  
Discipline set forth the whole of the proposed religious and edu- 
cational constitution) and this book speaks of "the order of 
Geneva which is now in use in some of our churches." This order, 
afterwards with some modifications known as John Knox's Lit- 
urgy, and used in the church down to the reign of Charles I ,  
is a complete directory of worship, with forms of all the services 
to be held in the church. The type of religion found in these 
documents is that of Geneva, the unit being the self-governing 
congregation, and the great aim of the system the pure preaching 
of the Word; but the First Book of Discipline does not set forth 
any complete scheme of church government. I t s  arrangements 
are in  part provisional. I n  addition to the minister, who is its 
most definite figure and proved to be the most permanent, i t  
recognizes the superintendent, the lay elder and the reader. ~h~ 
superintendent was a parish minister whose added function was t o  
plant churches, and place ministers, elders and deacons where 
required. Whether the superintendents were meant to  be  per- 
manent in the church is not clear. The lay elder was very much 
what he is still. The reader was to  conduct service when no 
minister was available, reading the Scriptures and the Common 
Prayer. A noble scheme of education was sketched for the whole 
COunt r~ ,  but neither this nor the provision made for ministers' 
stipends was carried out, the revenues of the old church, from 
which the expenses of both were to be paid, being in the hands 
of the barons. 

~h~ system naturally took time to get into working order. 
The and priests were On the 
ground, and were slow to take service in the new church. In  
1574 there were 289 ministers and 715 readers. As the ranks of 
the clergy slowly filled, questions arose which the Reformation 
had "Ot and it was that the 'ystern with 
which the country was familiar should creep in again. Presbytery 
was never much in favour with the crown; and when the crown, 
so weak at the Reformation, gained strength, encroachments 
were made On the popular character the kirk, the 
also had obvious reasons for not wishing the kirk to  be too strong. 
The first parliament of the Regent Moray (1567)~ while con- 
firming the establishment of the Reformed church as the only 
true church of Christ, settling the Protestant succession, and 
doing something to secure the right of stipend to ministers, re- 
introduced lay patronage, the superintendent being charged to 
induct the patron's nominee-an infringement of the reformed 
system against which the never ceased to protest. ~~d~~~ 
Melville (q.v.1 came to Scotland a t  this time, and became the 
leader of the church in place of Knox, who died in 1572. H e  
brought with him from Geneva, where he had been the colleague 
of B ~ ~ ~ ,  a fervent hatred of ecclesiastical tyranny and a clear 
grasp of the Presbyterian church system. The Scottish church, 
hitherto without a definite constitution, soon espoused under 
his able leadership a logical and thorough P r e ~ b y t e r i ~ ~ l i s m ,  which 
was expressed in the Second Book of Discipline, adopted by the 
assembly in 1577, and was never afterwards set aside by  the 
church when acting freely. I t  recognizes four kinds of office in 
the church, and no one can lawfully be placed in any of them 
except by being called to it  by the members. Pastor, bishop and 
minister are all titles of the same office, that of those who preach 
the word and administer the sacraments, each to a particular 
congregation. The doctor is a teacher in school or university; he 
is an elder and assists in  the work of government. Elders are 
rulers; their function also is spiritual, though practical and dis- 
ciplinary. The fourth office is that of the deacons, who have to 
do with matters of property and are not members of church 
courts. Kirk-sessions and presbyteries are not named, but the 
principles are clearly laid down on which these institutions are 
to rest. 

P resbyte r ian  Principle.-By committing herself to  this sys- 
tem the Church of Scotland established between herself and the 
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Church of England a division which became more and more 
apparent and was the cause of much of her subsequent sufferings. 
I t  is no doubt strange that she should have endured so much 
not for any great Christian principle, but for a question of church 
government. On the other hand, Presbyterianism stood in Scot- 
tish history for freedom, and for the rights of the middle and 
lower classes against the crown and the aristocracy; and it  might 
not have been held with such tenacity or proved so incapable 
of compromise but for the opposition and persecution of the three 
Stuart kings. The history of the Scottish church for a century 
after the date of the Book of Discipline is that of a religious 
struggle between the people and the crown. 

For some years after its inception Presbyterianism carried a11 
before it. The presbyteries came quickly into existence; that 
of Edinburgh dates from 1580. I n  that year it  was found that 
there were 924 parishes in Scotland, but not nearly all supplied 
with ministers; i t  was proposed that there should be 50 presby- 
teries and 400 ministers. A great part of the country, especially 
in the north and west, had not yet been reached by the Reforma- 
tion. At this time began the long series of attempts made by 
Jaxes VI. in the direction of curbing Presbyterian liberty and of 
the restoration of Episcopacy. For a few years his attitude was 
different. A Roman Catholic rising threw James into the arms 
of the kirk; in 1592 the Second Book of Discipline was legal- 
ized and Presbytery set up The church was a t  the time very 
powerful, the people generally sympathizing with her system, and 
her assemblies being attended by many of the nobles and the 
foremost men. Discipline was strict; the temper of the church 
was i n  accordance with the Old rather than the New Testament. 
On his accession to the throne of Engldnd in 1603 James entered 
on a new set of attempts to  assimilate the Scottish church to 
that of England. I n  1609 two courts of high commission were 
set up by the royal authority with plenary powers to enforce 
conformity to  the new arrangements. In  1612 the act of 1592 
which established Presbytery was rescinded, and Episcopacy 
became the legal church system of Scotland. 

N a t i o n a l  Covenant.-In all this it  was the position and rights 
of the clergy that were assailed. The people had been less inter- 
fered with; the change of church government involved no change 
in the conduct of worship. But the articles of Perth, passed by 
a packed assembly in 1618, foreshadowed what was soon to be 
the policy of the crown. During the first years of his reign 
Charles was occupied in other directions; but when he came to 
Scotland in 1633 t o  be crowned, Laud came with him, and though 
like his father he showed himself kind to the clergy in matters 
of stipend, and adopted measures which caused many schools to 
be built, he also showed that in the matter of worship the policy 
of forcing Scotland into uniformity with England was to be car- 
ried through with a high hand. A book of canons and constitu- 
tions of the church which appeared in 1636, instead of being a 
digest of acts of assembly, was English in its ideas, dealt with 
matters of church furniture, exalted the bishops and ignored 
the kirk-session and elders. The liturgy was ordered to be used, 
which had not yet appeared, but which proved to be a version, 
with somewhat higher doctrine, of the Anglican Common Prayer. 
The introduction of this service book in St. Giles's Church, Edin- 
burgh, on the 16th of July 1637, occasioned the tumult of which 
Jenny Geddes will always figure as  the heroine. The sentiment 
was echoed throughout Scotland. Petitions against the service 
book and the book of canons poured in from every quarter; the 
committee formed to forward the petition rapidly became a 
powerful body a t  the head of a national movement, the action 
of the crown was temporizing, and on the 28th of February 
the National Covenant was signed in the famous scene in Grey- 
friars church and churchyard. This document recited the cove- 
nant, signed by  King James and his household in I j80, to uphold 
Presbyterianism and to defend the state against Romanism, and 
then declared a new covenant of nobles, barons, gentlemen, bur- 
gesses, ministers and commons to continue in the reformed 
religion, to defend it  and resist all contrary errors and corruptions. 
The Covenant was no doubt an act of revolt against legal author- 
ity? and can only be justified on the ground that the crpwn bad for 

many years acted oppressively and illegally in  its attempt to  
coerce Scotland into a religious system alien to  the country, 
and that the subjects were entitled to  free themselves from 
tyranny. The crown was unable either t o  check the popular 
movement or to come to any compromise with it, and the 
Glasgow assembly of 1638, the first free assembly that had met 
for thirty years, proceeded to make the church what the Cove- 
nant required, and effected the "second Scottish reformation " 
The assembly contained many influential laymen and was carried 
on the crest of a great national movement. The Covenant was 
accepted by parliament in 1639. 

The succeeding decennium is the culminating period of Scot- 
tish Presbyterianism, when, having successfully resisted the 
crown, it not only was supreme in Scotland but exercised a 
decisive influence over England. The causes which brought 
about this state of affairs are to  be sought to  a large extent in 
the civil history of England. The English parliament sought the 
alliance of the assembly, while the Independents, though in the 
event Presbytery was as Iittle to their liking as Episcopacy, joined 
in the wish to  get rid of the episcopal system. I n  its period of 
triumph the Presbyterianism of Scotland displayed its character 
After the injustice and persecution i t  had suffered i t  could 
scarcely prove moderate or tolerant; it showed a vehement 
determination to carry out the truth it  had vindicated with such 
enthusiasm, t o  the full extent and wherever possible. The  Cove- 
nant, a t  first a standard of freedom, was immediately converted 
into a test and made the instrument of oppression and perse- 
cution. All policy was to  be determined by the Covenant; the 
king and every official was t o  be obliged to take it. The mind of 
the nation being so preoccupied with the Covenant, i t  naturally 
followed that those who carried their fanaticism farthest were 
ready to denounce and to unchurch those who showed any incli- 
nation to moderation and political sanity, and that the beginnings 
of schism soon appeared in the ranks of the Covenanters. 

I n  1643, when the full legal establishment of Presbytery had 
just been consummated, the General Assembly, asked by  the 
English parliament to arrange a league to be signed in both 
countries for the furtherance of reformed religion, agreed, but 
asked that the league should be a religious one. The \result was 
the Solemn League and Covenant. It did not mention Presby- 
terianism; but the Assembly had refused to hear of any recog- 
nition of independency; if religion were thoroughly reformed, 
they considered the result must be Presbyterianism in England 
as in Scotland. I n  the Westminster Standards also, which were 
the fruit of the Scottish desire for a religious uniformity, Scot- 
land did not obtain by any means all i t  desired in i ts  church 
documents. The Scottish divines in the Westminster Assembly 
were only five in number, while the assembly contained effective 
parties of Erastians and Independents. The Confession of Faith 
contains no approval of any system of church government, and 
when she adopted i t  in  1647 the kirk gave up  her old confession 
in which the principles a t  least of true church order are laid 
down. I n  accepting in 1645 the Westminster Directory of Public 
?Vorship she tacitly gave up  her own liturgy which had been in 
use till recently, and committed herself to  a bald and uninviting 
order of worship, in which no forms of prayer were allowed to 
be used. 

S t ruggle  Agains t  Episcopacy.-If the mismanagement of 
Scottish religious affairs under James and Charles I. is a melan- 
choly story, what took place under Charles 11. is infinitely sadder. 
From the first Charles showed himself determined to force Episco- 
palianism on Scotland, and not too scrupulous in the choice of 
methods for securing his ends. The attempt was nearly successful. 
I n  the greater part of the country little change took place in the 
religious services. The service book was not read nor kneeling at  
communion required, and i t  made no immediate difference to  the 
people that the clergy should be under bishops. The inferior 
church courts still sat, though not the assembly. At the Restora- 
tion it  was a question whether the bulk of the population was in 
favour of Presbytery or of Episcopacy; but the matter was 
handled in such a way in the west of Scotland that an extreme 
Covenanting spirit arose, nourished on intolerable grievances, 
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and the nation as a whole decided against the system which had 
been promoted by such means. 

The Rescissory Act of 1661 swept away the legislation of the 
preceding twenty years, and so disposed of the Presbyterian polity 
of the church. Episcopacy was restored by a letter from the king 
on the 5th of September 1661 (see SCOTLAND, EPISCOPAL CHURCH 

OF). An act requiring all ministers appointed during the period 
when patronage was abolished to get presentation from their 
patrons and institution from their bishops was applied in the west 
of Scotland in such a way that 300 ministers left their manses. 
Their places were filled with less competent men whom the people 
did not wish to hear, and so conventicles began to be held. The 
attempts to suppress these, the harsh measures taken against 
those who attended them or connived at  them, or refused to give 
information against them, the military violence and the judicial 
severities, the confiscations, imprisonments, tortures, expatria- 
tions, all make up a dreadful narrative. Indulgences were tried, 
and were successful in bringing back about IOO ministers to their 
parishes and introducing a new cause of division among the clergy. 
On the other hand, the Covenanting spirit rose higher and higher 
among the persecuted till the armed risings took place and the 
formal rebellion of a handful of desperate men against the ruler 
of three kingdoms. 

When William landed in England in 1688, the scene changed 
in Scotland. The soldiery was withdrawn from the west, and 
the people a t  once showed their feelings by the "rabbling" or 
ejection of the curates who occupied the manses of the ousted 
ministers, in which, however, no lives were lost. William would 
have decided for Episcopacy in Scotland, as the great body of the 
nobles and gentry adhered to it, but only on condition that the 
Episcopalians agreed to support him and that they had the people 
with them. Neither of these conditions was fulfilled. On the zznd 
of July 1689 the Convention which declared the throne vacant and 
called William and Mary to fill it, declared in  its Claim of Right 
that prelacy and the superiority of any office in the church above 
ministers had been a great and insupportable grievance to Scot- 
land. Effect was given to this; and in April 1690 the act was 
passed on which the establishment of the Church of Scotland rests, 
the Westminster Confession being recognized, the laws in favour 
of Episcopacy repealed, though the Rescissory Act remained on 
the statute book, and the assembly appointed to meet. Three years 
later the formula of subscription, to  be signed by all ministers, was 
fixed. 

From this time forward the church, while jealously asserting 
her spiritual independence, was on the side of the crown against 
the Jacobites, and became more and more an orderly and useful 
ally of the state. The difficulties which threatened to arise about 
the union were skilfully avoided; the Act of Security provided 
that the Confession of Faith and the Presbyterian government 
should "continue without any alteration to the people of this land 
in all succeeding ages," and the first oath taken by Queen Anne 
at  her accession was to  preserve it. The Act of Toleration of 1712 
allowed Episcopalian dissenters to  use the English liturgy. This 
had not hitherto been done, and the claim of the Episcopalians for 
this liberty had been the occasion of a bitter controversy. The 
same parliament restored lay patronage in Scotland, an act against 
which the church always protested and which was the origin of 
great troubles. 

P a t r o n a g e  Difficulties-Presbytery, being loyal to  the house 
of Hanover, while Episcopacy was Jacobite, was now in enjoyment 
of the royal favour and was treated as a firm ally of the govern- 
ment. But while the church as a whole was more peaceful, more 
courtly, more inclined to the friendship of the world than at  any 
former time, i t  contained two well-marked parties. The Moder- 
ate party, which maintained its ascendancy till the beginning of 
the 19th century, sought to make the working of the church in its 
different parts as orderly and regular as possible, to make the 
assembly supreme and t o  enforce on presbyteries respect for its 
decisions. The Popular party, regarding the church less from the 
side of the government, had less sympathy with the progressive 
movements of the age, and desired greater strictness in  discipline. 
The main subject of dispute arose at  first from the exercise of 

patronage. Presbyteries in various parts of the country were stili 
disposed to disregard the presentations of lay patrons, and to 
settle the men desired by the people; but legal decisions had shown 
that if they acted in this way their nominee, while legally min- 
ister of the parish, could not claim the stipend. To  the risk of 
such sacrifices the church, led by the Moderate party, refused to 
expose herself. By the new policy inaugurated by Dr.  \Villiam 
Robertson (1721-1 793), the assembly compelled presbytenes to 
give effect to presentations, and in a long series of disputed settle- 
ments the "call," though still held essential to a settlement, was 
less and less regarded, until i t  was declared that it was not neces- 
sary, and that the church courts were bound to induct any quali- 
fied presentee. The substitution of the word i'concurrence" for 
"call" about 1764 indicates the subsidiary and ornamental light in 
which the assent of the parishioners was now to be regarded. I t  
was in  the power of the church to give more weight than she 
did to the feelings of the people; but her working of the patron- 
age system drove large numbers from the Establishment. A 
melancholy catalogue of forced settlements marks the annals of 
the church from I 749 to I 780, and wherever an unpopular presen- 
tee was settled the people quietly left the Establishment and 
erected a meeting-house. 

G r o w t h  of Dissent.-In 1763 there was a great debate in the 
Assembly on the progress of schism, in which the Popular party 
laid the whole blame a t  the door of the Moderates, while the 
Moderates rejoined that patronage and Moderatism had made 
the church the dignified and powerful institution she had come to 
be. Nor was a conciliatory attltude taken up towards the seceders. 
The ministers of the Relief (see UNITED PRESBYTERIAN CHGRCH) 
desired to remain connecte'd with the Establishment, but were not 
suffered to do so. Those ministers who resigned their parishes t o  
accept calls to  Relief congregations, in places where forced set- 
tlements had taken place, and who might have been and claimed 
to be recognized as still ministers of the church, were deposed 
and forbidden to look for any ministerla1 communion with the 
clergy of the Establishment. The growth of dissent steadily 
continued and excited alarm from time to time; and it  may be 
questioned whether the peace of the church was not purchased 
at  too high a price. The Moderate period is justly regarded as in 
some respects the most brilliant in the history of the church. 
Her clergy included many distinguished Scotsmen, among them 
Thomas Reid, George Campbell, Adam Ferguson, John Home, 
Hugh Blair, William Robertson and John Ershne. The labours 
of these men were not mainly in theology; in  religion the age was 
one not of advance but of rest; they gained for the church a great 
and widespread respect and influence. 

Revival.-With the close of the 18th century a great change 
passed over the spirit of the church. The new activity which 
sprang up everywhere after the French Revolution produced in 
Scotland a revival of Evangelicalism. Moderatism had cultivated 
the ministers too fast for the people, and the church had become 
to a large extent more of a dignified ruler than a spiritual mother. 
About this time the brothers Robert and James Haldane devoted 
themselves to the work of promoting Evangelical Chr~stianity, 
James making missionary journeys throughout Scotland and 
founding Sunday schools; and in 1798 the eccentric preacher 
Rowland Hill visited Scotland a t  their request. I n  the journals of 
these evangelists dark pictures are drawn of the religious state 
of the country, though their censorious tone detracts greatly from 
their value; but there is no doubt that the efforts of the Haldanes 
brought about or coincided with a quickening of the religious spirit 
of Scotland. The assembly of 1799 passed an act forbidding the 
admission to the pulpits of laymen or of ministers of other 
churches, and issued a manifesto on Sunday schools. These acts 
helped greatly to  discredit the Moderate party, of whose spirit 
they were the outcome. I n  1810 the Christian Znstrzrctor began 
to appear under the editorship of Dr. Andrew Thomson, a church- 
man of vigorous intellect and noble character. I t  was an ably 
written review, in which the theology of the Haldanes asserted 
itself in a somewhat dogmatic and confident tone against all un- 
soundness and Moderatism, clearly proclaiming that the former 
things had passed away. The question of pluralities began to be 
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agitated in  1813, and gave rise t o  a long struggle, in which Dr. 
Thomas Chalmers (9.v.) took a notable part, and which terrni- 
nated i n  the regulation that a university chair or principalship 
should not be held along with a parish which was not close to the 
university seat. 

The growth of Evangelical sentiment in the church, along 
with the example of the great missionary societies founded in 
the end of the 18th and the beginning of the 19th century, led to  
the institution of the various missionary schemes, and their his- 
tory forms the chief part of the history of the church for a num- 
ber of years. The education scheme, having for its object the 
planting of schools in  destitute Highland districts, came into exis- 
tence in  1824. The foreign mission committee was formed in 1825, 
a t  the instance of Dr. John Inglis (1763-1834), a leader of the 
Moderate party; and Dr. Alexander Duff (9.v.) went t o  India in 
1829 as the first missionary of the Church of Scotland. The church 
extension committee was first appointed in  1828, and in 1834 i t  
was made permanent. It was originally formed to collect informa- 
tion regarding the spiritual wants of the country, and to apply to  
the government t o  build the churches found to be necessary. As 
the population of Scotland had doubled since the Reformation, 
and its distribution had been completely altered in many counties, 
while the number of parish churches remained unchanged, and 
meeting-houses had only been erected where seceding congrega- 
tions required them, the need for new churches was very great. The 
application to government for aid, however, proved the occasion 
of a "Voluntary controversy," which raged with great fierceness 
for many years and has never completely subsided. The union of 
the Burgher and the Anti-burgher bodies in  1820 in the United 
Secession (see UNITED PRESBYTERIAN CHURCH) added to the in- 
fluence of the voluntary principle i n  the country, while the political 
excitement of the period disposed men's minds to  such discus- 
sions. The government built forty-two churches in  the Highlands, 
providing them with a slender endowment; and these are still 
known as parliamentary churches. Under Thomas Chalmers, how- 
ever, the church extension committee struck out a new line of 
action. The great philanthropist had come to see that the church 
could only reach the masses of the people effectively by greatly 
increasing the number of her places of worship and abolishing or 
minimizing seat-rents in the poorer districts. I n  his powerful de- 
fence of establishments against the voluntaries in both Scotland 
and England, in  which his ablest assistants were those who after- 
wards became, along with him, the leaders of the Free Church, he 
pleaded that a n  established church t o  be  effective must divide the 
country territorially into a large number of small parishes, so that 
every corner of the land and every person, of whatever class, shall 
actually enjoy the benefits of the parochial machinery. This 
"territorial principle" the church has steadily kept in view ever 
since. With the view of realizing this idea he appealed to the 
church to provide funds t o  build a large number of new churches, 
and personally carried his appeal throughout the country. By 1840 
over 2 0 0  new churches had been built. 

The  zealous orthodoxy of the church found at  this period several 
occasions t o  assert itself. John M'Leod Campbell, minister 
of Row, was deposed by  the assembly of 1830 for teaching that 
assurance is of the essence of faith and that Christ died for all 
men. H e  has since been recognized as  one of the profoundest 
Scottish theologians of the 19th century, although his deposition 
was never removed. The same assembly condemned the doctrine 
put forth b y  Edward Irving (q.v.), that Christ took upon Him the 
sinful nature of man and was not impeccable, and Irving was de- 
posed five years later by  the Presbytery of Annan, when the out- 
burst of supposed miraculous gifts in  his church in London had 
rendered him still more obnoxious to  the strict censures of the 
period (see CATHOLIC APOSTOLIC CHURCH). 

The Disruption- and After.-The influence of dissent also 
acted along with the rapidly rising religious fervour of the age in 
quickening i n  the church that sense of a divine mission, and of the 
right and power t o  carry out that mission without obstruction from 
any worldly authority, which belongs to  the essential consciousness 
of the Christian church. An agitation against patronage, the 
ancient root of evil, and the formation of an anti-patronage so- 

ciety, helped i n  that direction. For the Ten Years' Conflict, which 
began in 1833 with the passing by the Assembly of the Veto Act, 
see the article FREE CHURCH OF SCOTLAND; it is not necessary 
to dwell further in this place on the consequences of those acts. 
The Assembly of 1843, from which the exodus took place, pro- 
ceeded to undo the acts of the church during the preceding nine 
years. The Veto was not repealed but ignored, as having never 
had the force of law. The Assembly addressed a pastoral letter 
to the people of the country, in  which, while declining t o  "admit 
that the course taken by  the seceders was justified b y  irresistible 
necessity," they counselled peace and goodwill towards them, and 
called for the loyal support of the remaining members of the 
church. Two acts a t  once passed through the legislature i n  answer 
to  the claims put forward by the church. The Scottish Benefices 
Act of Lord Aberdeen, 1843, gave the people power t o  state ob- 
jections personal t o  a presentee, and bearing on his fitness for 
the particular charge to  which he was presented, and also author- 
ized the presbytery in  dealing with the objections to  look t o  the 
number and character of the objectors. 

Deve lopment  Since 1843.-The Disruption left the Church 
of Scutiatld in  a sadly r ~ ~ a i m e d  condition. Of iioj ~ilinisters 451 
left her, and among these were many of her foremost men. A 
third of her membership is  computed to have gone with them. I n  
Edinburgh many of her churches were nearly empty. The  Gaelic- 
speaking population of the northern counties completely deserted 
her. All her missionaries left her but one. She had no gale of 
popular enthusiasm t o  carry her forward, representing as  she did 
not a newly arisen principle but opposition to  a principle which 
she maintained to be dangerous and exaggerated. For  many years 
she had much obloquy to endure. But she a t  once set herself to  
the task of filling u p  vacancies and recruiting the missionary staff. 
A lay association was formed, which raised large sums of money 
for the missionary schemes, so that their income was not allowed 
seriously to  decline. The good works of the church, indeed, were 
in a few years not only continued but extended. All hope being 
lost that parliament would endow the new churches built b y  the 
church extension scheme of Dr. Chalmers, i t  was felt that this also 
must be the work of voluntary liberality. 

Agitation on the subject of patronage went on in the Assembly 
from 1857 t o  1869, when by a large majority patronage a s  re- 
stored by the Act of Queen Anne was condemned, and a petition 
sent to  parliament for its removal. The request was granted, and 
the right of electingparish ministers was conferred b y  the  Patron- 
age Act 1874 on the congregation; thus a grievance of old standing, 
from which all the ecclesiastical troubles of a century and a half 
had sprung, was removed and the church placed on a thoroughly 
democratic basis. This act, combined with various efforts made 
within the church for her improvement, secured for  the Scottish 
Establishment a large measure of popular favour, and i n  the last 
half of the 19th century she grew rapidly both in  numbers and in 
influence. This revival was largely due on the one hand t o  the 
improvement of her worship which began with the efforts of Dr. 
Robert Lee (1804-1868)~ minister of Old Greyfriars, Edinburgh, 
and professor of Biblical criticism in Edinburgh university. By 
introducing into his church a printed book of prayers and also a n  
organ, Dr. Lee stirred up  vehement controversies i n  the church 
courts, which resulted in the recognition of the liberty of congre- 
gations t o  improve their worship. The Church Service Society, 
having for its object the study of ancient and modern liturgies, 
with a view to the preparation of forms of prayer for  public 
worship, was founded in 1865; it has published eight editions of 
its Book of Common Order, which, though a t  first regarded 
with suspicion, has been largely used by the clergy. Church music 
has been cultivated and improved in a marked degree; and hymns 
have been introduced t o  supplement the psalms and paraphrases; 
in 1898 a committee appointed by  the Church of Scotland, the 
Free Church, the United Presbyterian Church and the Presbyterian 
Church i n  Ireland issued The Church Hymnary, which was author- 
ized for use in all these churches alike. 30 years afterward, a new 
hymnary was compiled. 

The "Committee on Christian Life and Work," was appointed in  
1869 with the aim of exercising some supervision of the work of 
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the church throughout the country, stimulating evangelistic efforts 
and organizing the labours of lay agents. This committee pub- 
lishes a magazine of "Life and Work," which has a circulation of 
over IOO,OOO, and has organized young men's gilds in  connection 
with congregations and revived the ancient order of deaconesses. 
I t  was t o  reinforce this element of the church's activity, as well 
a s  t o  strengthen her generally, that James Baird (1802-1876) in 
1873 made the munificent gift of fgoo,ooo. This fund is admin- 
istered by  a trust which is not under the control of the church, 
and the revenue is used mainly i n  aid of, church building and en- 
dowment throughout the country. 

Subscr ip t ion  and Re-union-The church has greatly in- 
creased of late years i n  width of view and liberality of sentiment, 
and shelters various tendencies of thought; and for this and other 
reasons the question of subscription has been more or less before 
the church for many years. The formula adopted by  the assembly 
of 1711 had still to  be signed by ministers, and was felt to  be much 
too strict. After debates extending over many years, the assembly 
of 1889 fell back on the words of the act of parliament 1693, 
passed t o  enable the Episcopalian clergy to join the establishment, 
in  which the candidate declared the Confession of Faith to be the 
confession of his faith, owned the doctrine therein contained to be 
the true doctrine and promised faithfully to  adhere to it. This was 
accompanied by a Declaratory Act in  which the church expressed 
its desire to  enlarge rather than curtail the liberty hitherto enjoyed. 
Ten years later the assembly was again debating the question of 
subscription. A committee appointed in 1899 to inquire into the 
powers of the church in the matter reported that the power of the 
church was merely administrative-it was in her power as cases 
arose to prosecute or to  refrain from prosecuting, but that she had 
no power to  modify the confession in any way. Here the matter 
might have remained, but that the approach to parliament of the 
United and the Free Churches after the decision of the House 
of Lords in  1904 (see FREE CHURCH and UNITED FREE CHURCH) 
offered an opportunity for asking parliament to  remove a grievance 
the church herself had no power to deal with. The Scottish 
Churches Bill of 1905 left i t  t o  the Church of Scotland to frame 
a new formula for her ministers and professors, an undertaking 
to which she is seriously addressing herself. 

Since 1909-when the quater-centenary of the birth of Calvin 
brought the Church of Scotland and United Free Church Assem- 
blies together in a memorial service in St. Giles's, and a joint-com- 
mittee on union was appointed-the two bodies have been moving 
towards reunion. The negotiations, interrupted by the War, have 
been resumed, and the main causes of keeping the Churches apart 
have been removed. 

The leaders of the Church of Scotland have already twice 
gone to Parliament in order to  secure Acts which might remove the 
scruples of the other Church; the first Act (in 1921) ratified a 
Constitution drawn up by the Church declaring her spiritual free- 
dom, with Nine Articles outlining an acceptable doctrinal basis; 
the second (in 1925) ratified a financial arrangement between the 
Church and the heritors, relating to the teinds. Finally the Gen- 
eral Assemblies of the Church of Scotland and the United Free 
Church, a t  their meetings held in  Edinburgh in May, 1929, both 
resolved on a n  incorporating union of the two Churches. The 
incorporating resolution was passed by  the Assembly of the 
Church of Scotland with practical unanimity and by the Assembly 
of the United Free Church with an overwhelming majority. The 
union was consummated a t  a meeting of the Assemblies held on 
October 2, 1929, a t  the Cathedral of St. Giles, according to the 
plan formulated in May. 
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tinuation, 1874) ; Walker, Dr. Robert Buckanan: an  Ecclesiastical 
Biography (1877) ; Annals o f  the Disruption (published by authority 
of a committee of the Free Church (1876-77). On the United Presby- 
terian Church see McKerrow, History o f  the United Secession Church 
(1841) ; Struthers, History o f  the Relief Chzbrch (1843) ; McKelvie, 
Annals and Statistics of the United Presbyterian Church (1873) ; and 
on re-union, A. Martin, Church Union i n  Scotland (1910). 

(A. Ms.; X.) 

SCOTLAND, EPISCOPAL CHURCH OF, a Scottish 
Episcopal church in communion with, but historically distinct 
from, the Church of England, and composed of seven dioceses: 
Aberdeen and Orkney; Argyll and the Isles; Brechin; Edin- 
burgh, Glasgow and Galloway; Moray, Ross and Caithness; and 
St. Andrews, Dunkeld and Dunblane. All, except Edinburgh, 
founded by Charles I., are pre-Reformation sees. The hishops 
constitute the episcopal synod, the supreme court of appeal, whose 
president, elected by the members from among themselves, has the 
style, not the functions, of a metropolitan, being called primus. 
The 1egisIature is the provincial synod, consisting of the bishops, 
a t  whose discretion i t  is  summoned, and a lower chamber of pres- 
byters. The canons have the authority of this synod. The repre- 
sentative church council, including laymen, administers finance. 
Each diocese has its synod of the clergy. I t s  dean is appointed by 
the bishop, and, on the voidance of the see, summons the clerical 
and lay electors, a t  the instance of the primus, t o  choose a bishop, 
who is presented t o  the episcopal synod for confirmation and to 
the primus for consecration. There are cathedrals a t  Perth, In- 
verness, Edinburgh and Cumbrae; the sees of Aberdeen, Brechin 
and Glasgow have no cathedrals. The Theological College was 
founded in 1810, incorporated with Trinity College, Glenalmond, 
in 1848, and re-established at  Edinburgh i n  1876. 

The bishops of the Episcopal Church are direct successors of 
the prelates consecrated to  Scottish sees a t  the Restoration. 
After the Revolution, the Comprehension Act of 1690 allowed 
episcopalian incumbents, on taking the Oath of Allegiance, to  
retain their benefices, though excluding them from any share in  
the government without a further declaration of presbyterian 
principles. The extruded bishops were slow to organize the epis- 
copalian remnant under a jurisdiction independent of the state, 
regarding the then arrangements as provisional, and looking for- 
ward to a reconstituted national kirk under a "legitimate" sov- 
ereign. But a t  length the hopelessness of the Stuart cause and 
the growth of congregations outside the establishment forced the 
bishops to dissociate canonical jurisdiction from royal prerogative 
and to reconstitute for themselves a territorial episcopate. The 
act of Queen Anne (1712), which protects the "Episcopal Com- 
munion," marks its virtual incorporation as a distinct society. 
But matters were still complicated by a considerable, though de- 
clining, number of episcopalian incumbents holding the parish 
churches. Moreover, the Jacobitism of some of the clergy pro- 
voked a state policy of repression in 1715 and 174 j, and fostered 
the growth of new Hanoverian congregations, served by  clergy 
episcopally ordained but amenable t o  no bishop, who qualified 
themselves under the act of 1712. These causes reduced the 
Episcopalians, who included at  the Revolution a large section of 
the people, to  what is now, save i n  a few corners of the west and 
north-east, a small minority; but the chief bar t o  progress had 
been removed by the official recognition of George 111. on the 
death of Charles Edward in 1788. Statistics show 421 churches 
and mission stations, 321 clergy, and 60,495 communicants, 

SCOTLAND YARD, originally a short street off Whitehall, 
London, in  which were the headquarters of the Metropolitan 
Police from 1829 to 1890. I t  took its name from a palace there, 
in which in medieval times the Scottish kings lodged when in 
London. I n  1890 the police headquarters were removed t o  new 
buildings on the Thames Embankment, hence known as New Scot- 
landyard. In  s936 the Metropolitan Police numbered about 17,500. 

See J .  F.  Moylan, Scotland Yard and the  Metropotitan Police. 
SCOTS GREYS, THE ROYAL (2nd Dragoons). This 

famous corps was raised in Scotland i n  1678 and derives its 
title from the colour of its original facings-stone grey. They 
have also always been mounted on grey horses for a great number 
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of years. As the Scots Dragoons they served under William 111. 
in Flanders. In 1702 as the Grey Dragoons they served in the 
Low Countries. The regiment was a t  the battle of Blenheim, 
captured a standard of the French RLgiment du Roi a t  Ramillies, 
and was also with the victorious army a t  Oudenarde and Mal- 
plaquet. I n  1736 i t  bore the title of Royal North British 
Dragoons which it retained until March 1877, when it  became 
the and Dragoons (Royal Scots Greys). At Waterloo Napoleon 
referred to the Greys as ces terribles chevaux gris owing to 
their fine fighting qualities. Here they captured an "eagle" 
(standard) of the 45th French Line Regiment. Their long roll 
of battle honours also shows service in the Crimean War, South 
Africa 1899-1902, and the World War. 
SCOTS LAW. At the union of the parliaments of England 

and Scotland, in 1707, the legal systems of the two countries were 
as disparate as  was reasonably possible in two civilizations ap- 
proximately equal. Scotland, mainly in the preceding century, 
had adopted Roman law, as  developed, and in some respects 
altered, by the jurists of Holland and France, as her main guide; 
English lawyers had forgotten, or refused to acknowledge, the 
debt owed to Rome boih by LornxnoIl law and equity. The law 
of Scotland, again, had recently been set forth in the Institutions 
of Lord Stair, a masterpiece of lucidity and orderly arrange- 
ment; in  England the student or practitioner had little to guide 
him through a maze of precedents and forms of pleading beyond 
the difficult pages of Coke. And the Scots lawyer might have 
pointed, with pardonable pride, to the fact that in the court of 
session there was no separation of law and equity. 

His to r ica l  Development.-The legal history of the succeed- 
ing centuries has been one of gradual assimilation, almost exclu- 
sively by the penetration of English rules into the law of Scotland. 

The process of assimilation is by no means complete, but the 
apparent disparities are to a certain extent due to  the difference 
in legal terminology. Thus there is little real distinction between 
the English "estoppel" and the Scotch "personal bar"; between 
"set-off" and "compensation" ; between "merger" and confusio; 
between the doctrine of "advancement" and collatio inter liberos. 

Causes of Assimilation.-Various causes have contributed 
to  the gradual assimilation of English and Scots law. One main 
cause is that much of the existing law depends on statutes appli- 
cable t o  both countries. The House of Lords until 1876 al- 
most exclusively English lawyers acting as the supreme court 
of appeal from Scotland, had a tendency to apply English law to 
Scotch appeals, and in some cases seems to have forgotten the 
distinction between its legislative and its judicial functions. Thus 
in Jaflray v. Allan (1790) 3 Paton 191, the House decided that 
the law of stoppage i n  transitu was applicable to Scotland, with- 
out any evidence that i t  had ever been suggested in Scots law. 

The citation of English cases in Scotland, now of daily occur- 
rence in practice, was very rare i n  the 18th century, and may be 
traced to Prof. Bell. Judicial remonstrances against the cita- 
tion of English authorities, which the judges professed themselves 
unable to understand, persisted for the next 30 years. The reforms 
in English procedure, between 1830 and 1860, did much to make 
English authorities more intelligible in  Scotland. Much remained 
to be done; the separation of law and equity was a constant 
stumbling-block; but a t  least the Scotch lawyer was no longer 
perplexed by the question of what John Doe and Richard Roe 
had to do with the case. The result has been, with some aid from 
legislation, that in many leading branches of commercial law, 
such as the law of bills of exchange and negotiable instruments, 
suretyship or cautionary, agency, insurance, carriers by land and 
sea, the difference between English and Scots laws is now negli- 
gible. 

I n  attempting to indicate the main points on which English 
and Scots law still differ it  would be hopeless to deal, within the 
limits of an article, with courts and procedure. I n  these respects 
any resemblance is accidental. 

L a n d  Tenure.-In the law of tenure of land there is no reason 
t o  suppose (though the early history of tenure in Scotland is very 
obscure) that any material difference existed in Norman times. 
But there are no statutes in  Scotland equivalent to Quia Emp- 

tores, and while subinfeudation remained lawful and usual, the 
right of the vassal to  alienate his feu witbout the superior's con- 
sent was not recognized by the legislatu~e until 1747, although 
conveyancing expedients to enable him to do so had been devised 
a t  a much earlier date. The consequence has been that the rights 
of subject superiors has bulked much more largely in Scotland 
than in England. A series of statutes, Culminating in the Feudal 
Casualties Act 1914, have abolished all prestations except fez- 
duty, and it  may now be said that a "feun-the normal tenure in 
Scotland-is equivalent to  an English "freehold," subject, in 
cases where there is a feu-duty, to  a perpetual rent charge. There 
is, however, a very important distinction in the system of registra- 
tion of title, only partially and imperfectly developed in England. 
I n  Scotland, since the establishment of the registers of sasines, 
in 1617, all deeds relating to land may be recorded in that register, 
and it has for long been established that a purchaser, or a lender 
on heritable security, is entitled to trust to  the registers, and is 
not affected by any conveyance or burden which is not there 
recorded. 

Leases for any period exceeding 21 years, though not unknown, 
have never been common in Scotland. Recent legisintion-ihe 
Crofters Holdings Act 1886 and the Small Landholders Act 1911 
-has established a system of leasehold in agricultural subject3 
not exceeding j o  acres, with security of tenure and the right t o  
have the rent fixed judicially, and in this respect there is no 
English analogy. I n  other respects the law of leases is, in its 
main aspects, the same in England and Scotland. The Agricul- 
tural Holdings Acts (13 and 14 Geo. V. ch. g and 10) which 
respectively apply, differ only in  minor details. 

H u s b a n d  a n d  Wife.-In the law of husband and wife, the en- 
franchisement of married women has reached an approximately 
equal stage in  each country. But the laws as to the constitution 
of marriage differ. While in England some form of official recog- 
nition or ceremony is necessary to  the validity of a marriage, 
Scots law has preserved the rule that the mere interchange of 
consent (which may be verbal, and in certain cases is implied) is 
sufficient. Such marriages, where there is no religious ceremony, 
are termed irregular, but are fully binding in Scotland. By the 
Marriage (Scotland) Act 18 j6 no irregular marriage in  Scotland 
is t o  be recognized by the English courts unless one or other of 
the parties has his or her usual residence in Scotland, or had 
resided there for the preceding 21 days. By the Slatrimonial 
Causes Act 1923 the English law of divorce is so far assimilated 
to  that of Scotland that adultery by either spouse is recognized 
as  a sufficient ground of action. Scots law, however, recognizes, 
while English law does not, wilful desertion for four years by 
either spouse. I n  Scotland a decree of divorce dissolves the mar- 
riage a t  once; in England neither party is free to  re-marry until, in 
any event, six months have expired. 

Succession.-In the law of succession the Administration of 
Estates Act 1923, by establishing a general order in  intestate 
succession in England, has created a fundamental difference. In  
Scotland the order of succession in heritable (real) and movable 
(personal) property remains separate. And Scots law has never 
admitted absolute freedom of bequest in cases where there is  a 
surviving husband, wife or child. A widow has a legal right, 
known as  ius relictae, to one half of her husband's movable prop- 
erty if there is no surviving child; if there is, to one third, A 
widower, by the Married Woman's Property Act 1881, has a 
similar right in  the movable property of his wife (izcs relicti). 
Children have a legal right to  legitim in the movable estate of each 
parent, one half if there is no surviving spouse, one-third if there 
is. All rights may be excluded by ante-nuptial marriage contract; 
any particular claim by post-nuptial contract between husband 
and wife, or between parent and child. They cannot, however, 
be excluded or limited by will. I n  heritable property a widow has 
a legal right (tierce) to a liferent of one-third; a widower, under 
certain limitations, has a right of courtesy, which gives him a 
liferent of the whole of the wife's estate. 

Wills.-In testate succession English authorities on the con- 
struction of wills are constantly cited in Scotland. Three points 
of difference may be noted. ( I )  Scots law recognizes the validity 
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of a will in the testator's handwriting (holograph), without wit- 
nesses. (2) I t  deman s in every case subscription. There are 
legislative provisions ( 1 onveyancing [Scotland] Act 1924) under 
which, when a testator cannot write, his will may be subscribed 
for him by a law agent, justice of the peace or parish minister. 
(3) The validity of a will is, in  Scots law, in no case affected by 
the subsequent marriage %if the testator. 

Contracts.-In the general law of contract the most important 
distinction is that Scots law has never recognized the English 
doctrine of consideration. Perhaps a very important result is that 
Scots law admits the principle of izts quaestium tertio, i.e., that 
C. may have a title to sue on a contract between A. and B. 
if made for his benefit; a right of action excluded in England by 
the principle that consideration must move from the promisee. 
I n  the contingency of contractual questions where the element of 
consideration does not enter, such as the effect of error, fraud, 
misrepresentation or illegality, the law, although not in  all points 
identical, allows the citation of decisions in one country as 
authorities in the other. This cannot be said of the question as 
to the necessity of writing in the constitution or proof of an 
obligation; there, the law, depending on different statutes, seems 
completely dissimilar. And it  has recently been established that 
where one party is precluded from performing his obligation 
through some cause beyond his own control, the law of Scotland 
(following Roman law) will enforce the return of any payment 
in advance that may have been made (Cantiere S a n  Rocco v. 
Clyde Shipbuilding Co., 1923, S.C. [H.L.] 105); whereas English 
authorities hold that matters must remain as they were when the 
invalidating causes became operative (Krel l  v. Henry ,  1903, 2 

K.B. 740). 
Sa le  of Goods.-In the contract of sale of goods the law of 

Scotland, until 1894, held that the property in goods sold did not 
pass until delivery. But in this respect the law has been com- 
pletely altered by the Sale of Goods Act 1893, which provides 
rules on this subject applicable to both countries, and derived 
from English law. The Act, however, leaves certain points of 
variance. Thus s. 4, providing for a memorandum in writing 
in sales of the value of f 10, is not applicable to Scotland, where 
parole evidence is in all cases sufficient. I n  cases of breach of 
contract the distinction between conditions and warranties. in 
the technical meaning given to these terms in English law, is not 
recognized in Scotland. I t  may be said that in English law 
the remedies of a buyer depend upon whether the seller's failure 
is in fulfilment of a condition or of a warranty; in Scots law the 
question is whether the seller's failure is, in  the particular cir- 
cumstances, material. 

In  the law of securities the conveyancing expedients for the 
constitution of a security over land differ so greatly that any 
comparison would be futile. In  the constitution of securities over 
movables there is no provision, in Scotland, in any way analogous 
to the Bills of Sale Act 1882. And it  is established law, with 
exceptions of little importance, that no security over movables 
which will give the creditor any preference in bankruptcy, or in 
a question with other creditors using diligence, can be created 
without delivery of the subjects, actual or constructive. Attempts 
to evade the rule by framing the security as a sale have met with 
little success. And the English law of equitable mortgage finds no 
counterpart in Scotland. At least since the decision in Christie 
v. R u x t o n  (1862, 24 D. 1182) it  has been regarded as settled law 
that the mere deposit of documents of the nature of title deeds, 
which are not negotiable instruments, or documents of title under 
the Factors Acts (as to which the law is not free from doubt) 
will not give the party who takes them any security. And a 
mem'orandurn or written statement of the object of the deposit, 
unless it  amounts to an assignation of the property represented 
by the titles, does not affect the question. 

Tort.-Apart from the mercantile contracts already mentioned 
the law as to  liability for wrongful and negligent acts is the subject 
in which there is the least difference between England and Scot- 
land. The provisions of 9 and 10 Vict. c. 93 (Lord Campbell's 
Act) give a right of action to the wife, husband, parent or child of 
a deceased person, which approximates closely to that allowed by 

the common law of Scotland. 
In  the case of defamation the distinctions are of some impor- 

tance. Between defamation in "words" (slander) and defamation 
in "writing" (libel) the law of Scotland draws no distinction. I t  
treats either merely as a civil wrong, not, except in the special 
case of parliamentary elections, as a criminal offence. I t  is not 
necessary, in any case, to  prove that special damage has resulted, 
though this will be taken account of in the award of damages. 
And on the principle of allowing solatiurn for injured feelings an 
action is admitted in Scots law even although the defamatory 
statement is not made known to anyone except the person him- 
self. 

C r i m i n a l  Law.-In criminal law the English law of high 
treason was expressly made applicable to  Scotland by 7 Anne ch. 
21. With regard to other crimes the terms used often differ, but 
there is no case of serious importance in which an act is criminal 
in the one country and not in the other. The procedure, however, 
differs greatly. Private prosecution, a t  the instance of the injured 
party, though competent, is in Scotland very rare except in minor 
statutory offences. I t  requires the consent and concurrence of the 
Crown (given through the agency of the lord advocate, or, in 
minor offences, of the procurator fiscal) and, although the High 
Court of Justiciary has power to dispense with this requirement, 
the case of Coats (1909, S.C. [J] 29) is the only modern instance 
of the exercise of that power. There is no institution in Scotland 
analogous to the English grand jury; the question whether there 
is a prima facie case for prosecution being always one for the 
discretion of the criminal authorities. I n  the trial of criminal 
offences the jury in Scotland numbers 15, as opposed to the 
English 12, and the verdict may be given by a majority. The 
Scotch verdict of "not proven," having the same legal effect as a 
verdict of "not guilty," has no English counterpart. A 
defect in the Scotch legal system, which had no provision for any 
public inquiry in cases of death under doubtful or suspicious 
circumstances, analogous t o  the English coroner's inquest, has 
been partially remedied by the Fatal Accidents Inquiry Acts of 
1895 and 1906, under which a public inquiry by a sheriff and jury 
is held in all cases of fatal accidents in any industrial employment, 
and may be directed by the lord advocate in the case of any 
sudden or suspicious death. 

BIBLIOGRAPHY.-For the law of Scotland generally, see Stair, Institu- 
tions (1681; More's ed. 1832) ; Erskine, Institutes (1773; new ed. 
1871) ; Bell, Principles (1824; 10th ed. 1899) ; Bell, Commentaries 
(1810; 7th ed. 1894) ; Green, Encyclopaedia o f  the Law of Scotland 
(3rd ed. in course of publication). For criminal law, see Hume on 
Crimes (4th ed. 1844) ; Macdonald, Criminal Law (3rd ed. 1894). For 
the differences between English and Scots law, see Bankton, Institute of 
the Law of  Scotland (1751) ; Patesson, Compendium o f  English and 
Scotch Law (2nd ed. 1865) ; Brodie-Innes, Comparative Principles of 
the Laws o f  England and Scotland (Courts and Procedure) (1903) ; 
Burn Murdoch, Notes on English as Differing from Scots Law (1924) ; 
Gloag and Hudson, Introduction t o  the Law of Scotland (1927). 

(W. M. G.) 
SCOTT, ALEXANDER (fs. I j jo),  Scottish poet, was prob- 

ably a Lothian man, but particulars of his origin and of his life 
are entirely wanting. I t  is only by gathering together a few scraps 
of internal evidence that we learn that his poems were written 

I between 1545 and I j68 (the date of the Bannatyne MS., the only ' MS. authority for the text). Allan Ramsay was the first to  bring 
Scott's work to the notice of modern readers, by printing some of 
the poems in his Ever  Green. 

No early Scots poet comes nearer than Scott to the quality of 
the Caroline love-lyric. His Justing and Debait v p  a t  the  D r u m  
betmMx W[ i l l i um]  Adamsone and Johine S y m  follows the literary 
tradition of Peblis t o  the Play and Christis Kirk o n  the  Grene. 
He has left verse-renderings of the 1st and 50th Psalms. 

The first collected edition was printed by D. Laing in 1821; a 
second was issued privately at Glasgow in 1882. The latest edition 
is that by James Cranstoun (Scottish Text Society, I vol., 1896). 

SCOTT, CHARLES PRESTWICH (1846-1932), British 
editor and journalist, born a t  Bath, Somersetshire, on Oct. 26, 
1846, was the youngest son of Russell Scott. He was educated 
privately and a t  Corpus Christi college, Oxford, where he gradu- 
ated with a first class in 1869. After training under Alexander 
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Russell of The Scotsman, he, in 1871, began a long connection 
with The Manchester Guardian, of which his brother-in-law, J. E. 
Taylor, was proprietor. H e  himself became editor in  1872, and, 
after the death of Taylor in  1905, also chief proprietor. H e  en- 
listed the services of W. T. Arnold and many of the leading critics 
of literature, art and music of two generations, so that the paper 
became one of the foremost journals of the day. Gradually de- 
veloping from Whiggism to advanced Liberalism, The Manchester 
Guardian, as directed by Scott, was always sober in tone and 
scrupulous in policy. H e  retired in 1929. Always active in local 
politics. after three unsuccessful contests for the representation 
of Ndrth-East Manchester, Scott was elected Liberal hI.P. for 
the Leigh division of Lancashire in 1895 and sat till 1906. 

SCOTT, CYRIL MEIR (1879- ), English musical com- 
poser, pianist and author, was born a t  Oxton, Birkenhead, on 
Sept. 27, 1879, and studied music a t  the Hoch conservatorium, 
Frankfurt-on-Main. On his return to  England, Hans Richter pro- 
duced his orchestral Heroic Suite at  Liverpool, and an overture 
to Pelle'as and ,We'lisande was shortly afterwards played at  Frank- 
furt, but both of these and several of his other early works were 
afterwards withdrawn by the coniposer as immature. Among 
the more important of his works may be named a piano con- 
certo, a violin concerto, a piano quartet, a piano quintet, a violin 
sonata, many pianoforte pieces, three operas and many songs. 
H e  has also written and published some verse and a volume of 
autobiography, My Years o f  Indiscretion. 

SCOTT, SIR GEORGE GILBERT (1811-1878), English 
architect, was born in 1811 a t  Gawcott near Buckingham, where 
his father was rector; his grandfather, Thomas Scott ( I  747- 
I ~ Z I ) ,  was a well-known commentator on the Bible. Scott was 
apprenticed to a London architect, filled various staff posts, and 
designed his first church in 1838. But his real artistic education 
dates from his study of Pugin's works on mediaeval architecture. 
The first result of this new study was his design for the Martyrs' 
Memorial a t  Oxford, erected in 1840, a clever adaptation of the 
late 13th-century crosses in honour of Queen Eleanor. 

I n  1844 Scott won the first premium in the competition for 
the new Lutheran church a t  Hamburg, a noble building with a 
very lofty spire, designed strictly in the style of the 13th century. 
In  1847 he was employed to renovate and refit Ely cathedral, the 
first of a long series of English cathedral and abbey churches 
which passed through his hands. I n  1851 he visited and studied 
the architecture of the chief towns in northern Italy. I n  1856 a 
competition was held for designs of the new government offices 
in London; Scott obtained the third place in this, but the work 
was afterwards given to him on the condition (insisted on by 
Lord Palmerston) that he should make a new design, not Gothic, 
but Classic or Renaissance in style. I n  1862-1863 he was em- 
ployed to design and construct the Albert Memorial, a costly and 
elaborate work, in the style of a magnified 13th-centur~ reliquary 
or ciborium, adorned with many statues and reliefs in bronze and 
marble. On the partial completion of this he was knighted. I n  
1866 he competed for the new London law-courts, but the prize 
was adjudged to his old pupil, G. E .  Street. I n  1873, owing to ill- 
ness caused by overwork, Scott spent some time in Rome and 
other parts of Italy. The mosaic pavement which he designed for 
Durham cathedral soon afterwards was the result of his study of 
the 13th-century mosaics in the old basilicas of Rome. He died 
on March 2 7, 1878. 

An incomplete list oi his works from 1847 in the Builder for 1878 
(p. 360) ascribes to Scott 732 buildings with which he was connected 
as architect, restorer or the author of a report. These include 29 
cathedrals, British or colonial, 10 minsters, 476 churches, 2j schools, 
2 3  parsonages, 58 monumental works, 25 colleges or college chapels, 
26 public buildings, 43 mansions and a number of small ecclesiastical 
accessories. While a member of the Royal Academy, Scott held for 

Beaumont College, Old Windsor, he began to practise in London 
in 1902. I n  the following year his designs for the projected 
cathedral a t  Liverpool, the expression of the architect's hope for 
a revival of Gothic architecture through the true understanding 
of its spirit, were accepted, but, in consideration of his youth, G. F. 
Bodley, R.A., was associated with him as joint architect. I n  July 
1904 the foundation was laid by King Edward, the corner stone 
of the chapter-house by the Duke of Connaught in 1906, and the 
Lady Chapel was completed in 1910. After some delay occasioned 
by the World War, the consecration took place on July 19, 1924, in 
the presence of King George V. and Queen Mary. Designed in 
Gothic style it was the first Anglican cathedral built in the north- 
ern provinces since the Reformation, and when completed, will be 
the largest church in Great Britain. The design for the tower was 
considerably altered in 1924. The exterior is of red sandstone and 
the building is specially adapted for lighting by electricity. I t s  
massive bulk dominates the city and the seaway. Chief among 
the other works of the architect, which are almost entirely ec- 
clesiastical, are the Church of the Annunciation, Bournemouth; 
St. Manghold's Church and Presbytery, Ramsey, Isle of Man;  the 
Chapel of the Visitation Convent, Harrow; new build~ngs at  Clare 
College Cambridge, and many war memorials. Scott also did 
restoration work on Chester Cathedral. H e  was elected A.R.A. 
in 1918, R.A. in 1922, and was president of the Architectural Asso- 
ciation in  1920-21. H e  was knighted after the consecration of 
Liverpool Cathedral in 1924. (See ARCHITECTURE.) 

SCOTT, SIR PERCY MORETON (1853-1924), British 
sailor, was born on July 10, 1853. H e  entered the navy in 1866 
and served in the Ashantee War (1873-74), the Congo Expedition 
1875 and the Egyptian campaign of 1882. I n  1893 he was pro- 
moted to captain and in the following year became a member 
of the ordnance committee. I n  1896 he took command of the 
cruiser "Scylla" and came into prominence as the inventor of 
the "dotter" and "deflection teacher" devices, which signified an 
important advance in the evolution of naval gunnery. H e  served 
with the Naval Brigade in the South African War, when he got 
the naval 6-in. guns up  to Ladysmith and in 1900 assisted the 
International Brigade in China during the Boxer Rebellion. I n  
I903 he took command of the gunnery school ship "Excellent," 
in 1905 became rear-admiral and inspector of target practice and 
in 1908 was promoted vice-admiral. Created K.C.B. in 1910, he 
was made a baronet in 1913. H e  retired in 1913 with the rank 
of admiral. On the outbreak of the World War  he returned to 
the service and was for some time in charge of the air force de- 
fences of London. Sir Percy Scott later became an advocate of 
the submarine, and was strongly opposed t o  the building of battle- 
ships. H e  died on Oct. 18, 1924. H e  wrote F i f t y  Years i~ tho 
Royal Navy  (1919). 

SCOTT, ROBERT (1811-188j), English divine and lexico- 
grapher, was born on Jan. 26, 1811, a t  Bondleigh in Devonshire. 
Educated a t  Shrewsbury school and Christ Church, Oxford, he 
was elected fellow of Balliol, where he was tutor from 1835 
to 1840. I n  1854 he was elected master of Balliol. This office 
he held, together (from 1861) with that of the professorship of 
the exegesis of Holy Scriptures, down to 1870, when he became 
dean of Rochester. As a Greek scholar, he had few equals among 
his contemporaries. His great achievement was his collabora- 
tion with Dean Liddell in the Greek lexicon (1843), of which a 
new edition, revised by H.  S. Jones and R. McKenzie, was pub- 
lished in 1925. H e  died a t  Rochester on Dec. 2, 1887. 

SCOTT, ROBERT FALCON (1868-1912), British sailor 
and explorer, was born at  ~~~~~~~~t on J~~~ 6, 1868. ~ d ~ ~ ~ ~ ~ d  

, at  Stoke Damere1 and Stubbington Fareham, he passed 
, into H.M.S. "Britannia7' in 1880, and in 1882 became a midshig 
I man on the "Boadicea." I n  189 7 he was promoted first lieutenant, 

many years the post of ~rofessor of architecture, and gave a long 
series of able lectures on mediaeval styles, which were published in 
r879. H~ wrote a work on Domestic and a volume of 
Personal azd Professional Recollections, which, edited by his eldest 
son, was published in 1879. 

SCOTT, SIR GILES GILBERT (1880- ), British 
architect, born Nov. 9, 1880, was the son of George Gilbert Scott 

and two years later he was recommended as commander of the 
National Antarctic Expedition. On taking up his duties in the 
"Discovery," in 1900, he was promoted commander. During the 
four years which followed, Scott proved both an intrepid and 
able leader, and a competent scientific investigator; and on his 
return in 1904 he was promoted to the rank of captain. For the 

and grandson of Sir George Gilbert Scott, R.A. Educated at  1 next six years he served in the navy, commanding successively, 
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the "Victorious," the "Essex," and the "Bulwark," until, in 1909 
he announced his intention of organizing another Antarctic ex- 
pedition, for the purpose of continuing the work of the "Dis. 
covery" and of reaching the South Pole. 

Backed financially by the British and Dominion Governments 
Scott set sail in June 1910 in the "Nova Terra," and in Nov 
1911, began his southern sledge journey. Though delayed by 
bad weather, Scott and his four companions reached the Pole 
on Jan. IS, 1912, to find that they had been forestalled by 
Amundsen. Sickness, insufficiency of food, and the severity oi 
the weather, made travelling very slow on the return journey 
and on Feb. 17, Petty Officer Evans broke down under the strain 
and died. A month later, Oates, who was too ill to  travel further 
walked out into a blizzard, hoping, by his sacrifice, to save his 
companions; but the weather prevented all possibilities of advanc- 
ing, and the remainder of the party perished on or about March 
27, 1912. On Nov. 12, 1912, a search party found Scott's tent 
containing the bodies of Scott, Dr. E. A. Wilson and Lieut. H .  R. 
Bowers, as well as  Scott's records and diaries, in which was 
given a full account of the journey and the deaths of Capt. 
Oates and Petty Officer Edgar Evans. A memorial service was 
held in S t  Paul's cathedral, London, on Feb. 14, 1913, and a 
Mansion House fund was subsequently raised to  make provision 
for the surviving relatives of the lost explorers. The rank and 
precedence of the wife of a K.C.B. were by royal warrant con- 
ferred on Captain Scott's widow. 

See R. F .  Scott, The Voyage of the "Discovery" (1905) ; L. Huxley 
Scott's Last Expedition (1913) ; E. R. G. R. Evans, South with Scott 
(1921) ; British Antarctic Expedition (Terra Nova) 1910-1913: Scien- 
tzfic Results (1914) ; Geographzcal Journal (1902-13) passim. 

SCOTT, SIR WALTER, BART. (1771-1832), Scottish poet 
and novelist, was born a t  Edinburgh on Aug. 15, 1771. H e  came 
of an old Border family, and it  was his pride in  their real or 
supposed feudal dignity and their rough marauding exploits that 
first directed him to the study of Border history and poetry, the 
basis of his fame as a poet and romancer. His father, Walter 
Scott, a writer to the signet (or attorney) in Edinburgh-the 
original of the elder Fairford in Redgauntlet-was the first of the 
family t o  adopt a town life or a learned profession. His mother 
was the daughter of Dr. John Rutherford, a medical professor 
in the University of Edinburgh, who also traced descent from the 
chiefs of famous Border clans. 

Scott's health in boyhood was uncertain; an attack of fever in 
infancy had left him permanently lame, and his nature was so 
lively and excitable that i t  was considered dangerous t o  press 
him and prudent rather to keep him back. H e  was therefore left 
very much to himself in the matter of reading, and began at  an 
early age to accumulate the romantic lore of which he afterwards 
made such splendid use. At ten his collection of chap-books and 
ballads had reached several volumes, and he was a connoisseur in 
various readings. Thus he took to the High School, Edinburgh, 
when he was strong enough to be put in regular attendance, an 
unusual store of miscellaneous knowledge and an unusually quick- 
ened intelligence. Throughout his school days and afterwards 
when he was apprenticed to his father, attended university classes, 
read for the bar, took part in academical and professional debating 
societies, Scott steadily and ardently pursued his own favourite 
studies. H e  was still a schoolboy when he mastered French suffi- 
ciently well to  read through collections of old French romances, 
and not more than 15 when, attracted by translations t o  Italian 
romantic literature, he learnt the language in order to  read Dante 
and Ariosto in the original. In  one of the literary parties brought 
together to lionize Burns, when the peasant poet visited Edin- 
burgh, the boy of 15 was the only member of the company who 
could tell the source of some lines affixed to a picture that had 
attracted the poet's attention-a slight but significant evidence 
both of the width of his reading and of the tenacity of his 
memory. But he was far  from being a cloistered student, absorbed 
in his books. I n  spite of his lameness and his serious illnesses in 
youth, his constitution was naturally robust, his disposition genial, 
his spirits high: he was always well to the front in the fights and 
frolics of the High School, and a boon companion in the "high 

jinks" of the junior bar. At home he had to behave as became a 
member of a Puritanic, somewhat ascetic, well-ordered Scottish 
household, but from any tendency to the pedantry of over-culture 
he was effectually saved by the rougher and manlier spirit of his 
professional comrades. They were the first mature audience on 
which he experimented, and it  was to  this market that he brought 
the harvest of the vacation rambles which i t  was his custom to 
make every autumn for seven years after his call to the bar and 
before his marriage. His staid father did not much like these 
escapades, and told him bitterly that he seemed fit for nothing but 
to be a "gangrel scrape-gut." But, as the companion of "his 
Liddesdale raids" happily put it, "he was makin' himsell a' the 
time." 

His father Intended him originally t o  follow his own business, 
and he u7as apprenticed in his 16th year, but he preferred the up- 
per walk of the legal profession, and was admitted a member of 
the faculty of advocates in 1792. H e  seems to have read hard a t  
law for four years a t  least, but almost from the first to  have 
limited his ambition to obtaining some comfortable appointment 
such as would leave him a good deal of leisure for literary pursuits. 
In this he mas not disappointed. I n  1799 he obtained the office 
of sheriff-depute of Selkirkshire, with a salary of £300 and very 
light duties. In  1806 he obtained the reversion of the office of 
clerk of session, which kept him hard a t  work, his biographer 
estimates, for a t  least three or four hours daily during six 
months out of the twelve, while the court was in session H e  dis- 
charged these duties faithfully for 25 years, during the height of 
his activity as an author. H e  did not enter on the emoluments of 
the office till 1812, but from that time he received from the 
clerkship and the sheriffdom combined an income of f I ,600 a year, 
being thus enabled to act in his literary undertakings on his often- 
quoted maxim that "literature should be a staff and not a crutch." 

T h e  Poems.-It was as  a poet that he was first to make a lit- 
erary reputation. According to his own account, he was led to  
adopt the medium of verse by a series of accidents. The story is 
told by himself a t  length and with his customary frankness and 
modesty in the Essay on Imitations of the Ancient Ballad, pre- 
fixed to the 1830 edition of his Border Minstrelsy, and in the 1830 
introduction to the Lay of the Last Minstrel. The first link in the 
chain was a lecture by Henry Mackenzie on German literature, de- 
livered in I 788. This apprized Scott that there was a fresh devel- 
opment of romantic literature in German, and while he was in the 
height of his enthusiasm for the new German romance, Mrs. Bar- 
bauld visited Edinburgh, and recited an English translation of 
Biirger's Lenore. Scott was moved to attempt such poetry him- 
self, and the impulse was strengthened by his reading Lewis's 
Monk and the ballads in the German manner interspersed through 
the work. H e  hastened to procure a copy of Biirger, a t  once exe- 
cuted translations of several of his ballads, published T h e  Chase, 
and William and Helen, in a thin quarto in 1796 (his ambition 
being perhaps quickened by the unfortunate issue of a love affair), 
and was much encouraged by the applause of his friends. Soon 
after he composed Gle~zfinlas, The Eve  of St .  John, and the Gray 
Brother, which were published in Lewis's collection of Tales of 
Wonder (2 vols., 1801). But he soon became convinced that "the 
practice of ballad-writing was out of fashion," and his study of 
Goethe's Gotz von Berliclzingen, of which he published a transla- 
tion in 1799, gave him wider ideas. Why should he not do for 
ancient Border manners what Goethe had done for the ancient 
feudalism of the Rhine? H e  was engaged at  the time preparing a 
collection of the iMinstrelsy of the Scottish Border, the first instal- 
ment of which was published in two volumes in 1802, and was 
stilI hesitating about subject and form for a large original work, 
when chance at last threw in his way both a suitable subject and a 
suitable metrical vehicle. The countess of Dalkeith, happening to 
hear the legend of a tricksy hobgoblin named Gilpln EIorner, asked 
Scott to write a ballad about it. He agreed with delight, and the 
subject grew in his fertile imagination, till incidents enough had 
gathered round the goblin to furnish a framework for his long- 
designed picture of Border manners. At the same time a friend of 
his who had met Coleridge in Malta brought home sufficient 
reminiscences of the still unpublished poem of Christabel to con- 
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vey to Scott that its metre was the very metre of which he had 
been in search. Scott introduced still greater variety into the 
four-beat couplet; but i t  was to CIzristabel that he owed the sug- 
gestion, as one line borrowed whole and many imitated rhythms 
testify. 

The Lay o j  the Last Minstrel appeared in Jan. 1805, and a t  once 
became widely popular. I ts  success finally decided that literature 
was to be the main business of Scott's life, and he proceeded to 
arrange his affairs accordingly. Since his marriage in I 597 with 
Charlotte Charpentier, daughter of a French refugee, his chief 
residence had been a t  Lasswade, about six miles from Edinburgh. 
But on a hint from the lord-lieutenant that the sheriff must live 
a t  least four months in  the year within his county, and that he 
was attending more closely to his duties as quartermaster of a 
mounted company of volunteers than was consistent with the 
proper discharge of his duties as  sheriff, he had moved his house- 
hold in 1804 to Ashestiel. When his uncle's bequest fell in, he de- 
termined to buy a small property on the banks of the Tweed within 
the limits of his sheriffdom. There, within sight of Newark castle 
and Bowhill, he proposed to live like his ancient minstrel, as be- 
came the hard of the clan, under the shadow of the great ducal 
head of the Scotts. But this plan was deranged by an accident. 
I t  so happened that an old schoolfellow, James Ballantyne (1772- 
1833), a printer in Kelso, whom he had already befriended, trans- 
planted to Edinburgh, and furnished with both work and money, 
applied to  him for a further loan. Scott declined to lend, but 
offered to join him as sleeping-partner. Thus the intended pur- 
chase money of Broadmeadows became the capital of a printing 
concern, of which by  degrees the man of letters became the over- 
wrought slave, milch-cow and victim. 

When the Lay was off his hands, Scott's next literary enterprise 
was a prose romance-a confirmation of the argument that he did 
not take to prose after Byron had "bet him," as he put it ,  
in verse, but that romance writing was a long-cherished purpose. 
H e  began Waverley,  but a friend to whom he showed the first 
chapters decided that the work was deficient in interest and un- 
worthy of the author of the Lay. Scott accordingly laid Waverley 
aside. We may fairly conjecture that he would not have been so 
easily diverted had he not been occupied at  the time with other 
heavy publishing enterprises calculated to bring grist to the print- 
ing establishment. In  1806 he collected from different publications 
his Ballads and Lyrical Pieces. Between 1806 and 1812, mainly 
to  serve the interests of the firm, he produced his elaborate edi- 
tions of Dryden (18 vols., 1808)~  Swift (19 vols., 18181, the 
Somers Tracts (13 vols., 1809-IS), and the State Papers and Let- 
ters of Sir Ralph Sadler ( 2  vols., 1809). 

Marmion, begun in Nov. 1806 and published in Feb. 1808, was 
written as a relief to  "graver cares," and was even more popular 
than the Lay. Scott's resuscitation of the four-beat measure of 
the old "gestours" afforded a signal proof of the justness of their 
instinct in choosing this vehicle for their recitations. The four- 
beat lines of Marmion took possession of the public like a kind of 
madness, and the critics, except Jeffrey, who may have been 
offended by  the pronounced politics of the poet, were on the 
whole better pleased than with the Lay. Scott was now facile 
princeps among living poets, and touched the highest point of 
prosperity and happiness. Presently after, he was irritated and 
tempted by a combination of little circumstances into the great 
blunder of his life, the establishment of the publishing house of 
John Ballantyne and Co. A quarrel occurred between Scott's 
printing firm and Constable, the publisher, who had been the 
principal feeder of its press. Then the tempter appeared in the 
shape of Murray, the London publisher, anxious to  secure the 
services of the most popular littdrateur of the day. The result of 
negotiations was that Scott set up, in opposition to  Constable, the 
publishing house of John Ballantyne and Co., to be managed by 
John Ballantyne (d. 18311, James's younger brother. Scott in- 
terested himself warmly in starting the Qzcarterly Review, and in 
return Murray constituted Ballantyne and Co. his Edinburgh 
agents. Scott's trust in the Ballantynes. and in his own power to  
supply all their deficiencies, is as strange a piece of infatuation 
a s  any that ever formed a theme for romance or tragedy. Their 

devoted attachment to the architect of their fortunes and proud 
confidence in his powers helped forward to the catastrophe, for 
whatever Scott recommended they agreed to, and he was too 
immersed in multifarious literary work and professional and social 
engagements to have time for cool examination of the numerous 
rash speculative ventures into which he launched the firm. 

The Lady o f  the Lake (May 1810) was the first great publica- 
tion by the new house, and next year the Vision of Don  Roderick 
followed. The Lady of the Lake was received with enthusiasm; 
i t  made the Perthshire Highlands fashionable for tourists, and 
raised the post-horse duty in  Scotland; but i t  did not make up to 
Ballantyne and Co. for their heavy investments in unsound ven- 
tures. The Edinburgh Annual Register, meant as a rival to the 
Edinburgh Review, though Scott engaged Southey to write for i t  
and wrote for it largely himself, proved a failure. In a very short 
time the warehouses of the firm were filled with unsaleable stock, 
but, so far from understanding the real state of their affairs, Scott 
considered himself rich enough to make his first purchase of land 
a t  Abbotsford. H e  had hardly settled there in the spring of 1812, 
and begun his schemes for building and planting and converting a 
bare moor into a richly wooded plzas~zi~zce, when his business 
troubles began, and he found himself harassed by fears of bank- 
ruptcy. The proceeds of Rokeby (Jan. 1813) and of other labours 
of Scott's pen were swallowed up, and bankruptcy was inevitable, 
when Constable, still eager a t  any price to secure Scott's services, 
came t o  the rescue. With his help three crises were tided over in 
1813. 

T h e  Novels.-It was in the midst of these embarrassments 
that Scott opened up the rich new vein of the Waverley novels. 
H e  chanced upon the ms. of the opening chapters of Waverley 
which he had written in 180j, and resolved to complete the story. 
Four weeks in the summer of 1814 sufficed for the work, and 
Waverley was published by Constable without the author's name 
in July. Many plausible reasons might be given and have been 
given for Scott's resolution to publish anonymously. The reason 
given by Lockhart is that he considered the writing of novels be- 
neath the dignity of a grave clerk of the Court of Sessions. The 
secret was an open one to all his Edinburgh acquaintances, yet 
why he kept up the mystification until the disclosure of the year 
1827, is easily understood. H e  enjoyed it, and his formally 
initiated coadjutors enjoyed i t ;  it relieved him from the annoy- 
ances of foolish compliment; and it  was not unprofitable---curi- 
osity about "the Great Unknown" keeping alive the interest in his 
works. Meanwhile he kept on producing in his own name as much 
work as seemed humanly possible for a n  official who was to be 
seen every day at  his post and as often in society as the most 
fashionable of his professional brethren. His treatises on chivalry, 
romance and the drama, besides an elaborate work in two volumes 
on Border antiquities, appeared in the same year with Waverley,  
and his edition of Swift in 19 volumes in the same week. In  1813 
he published the romantic tale of The Bridal of Trierrnain in 
three cantos, enlarged from an earlier poem, printed in the Edin- 
burgh Annzial Register of 1809. The Lord of the Isles was pub- 
lished in Jan. 1815; G u y  Mannering, written in "six weeks about 
Christmas," in February; and The Field of Waterloo in the same 
year. Paul's Letters to  his Kinsfolk and The  Antiqzrary appeared 
in 1816; the first series of the Tales of M y  Landlord, edited by 
" Jedediah C1eishbotham'-The Black Dwarf and Old Mortality- 
in the same year; Harold the Dauntless in  1817; the two volumes 
of The  Border Antiquities of England and Scotland in  1814 and 
1817. No wonder that the most positive interpreters of internal 
evidence were mystified. Scott's fertility is not absolutely un- 
paralleled; Anthony Trollope claimed t o  have surpassed him in 
rate as  well as total amount of production, having also business 
duties to  attend to. But in speed of production combined with 
variety and depth of interest and weight and accuracy of histori- 
cal substance Scott is unrivalled. 

The immense strain of this double o r  quadruple life as sheriff 
and clerk, hospitable laird. poet, novelist, and miscellaneous man 
of letters, publisher and printer, though the prosperous excitement 
sustained him for a time, soon told upon his health. Early in 
1817 began a series of attacks of agonizing cramp of the stomach, 
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which recurred a t  short intervals during more than two years. 
But his appetite and capacity for work remained unbroken. He 
made his first attempt a t  play-writing (The  Doom of Devorgoil) 
as he was recovering from the first attack; before the year was 
out he had completed Rob Roy, and within six months i t  was fol- 
lowed by The Heart o f  Midlotl~ian, which filled the four .c-olumes 
of the second series of Tales of h l y  Landlord, and has remained 
one of the most popular among his novels. The Bride o f  Lammer- 
moor, the Legend of Montrose, forming the third series by "Jede- 
diah Cleishbotham," and Ivanhoe (1820) were dictated to  aman- 
uenses, through fits of suffering so acute that he could not suppress 
cries of agony. 

Throughout those two years of intermittent ill-health, which 
was a t  one time so serious that his life was despaired of and he 
took formal leave of his family, Scott's semi-public life a t  Abbots- 
ford continued as usual-swarms of visitors coming and going, 
and the rate of productiod, on the whole, suffering no outward 
and visible check, all the world wondering a t  the novelist's pro- 
digious fertility. The first of the series concerning which there 
were murmurs of dissatisfaction was The Monastery (1820) ; but 
its sequel, The Abbot (1820), in  which Mary, Queen of Scots, is 
introduced, was generally hailed as  fully sustaining the reputation 
of "the Great Unknown." Kenilworth (ISPI) ,  The Pirate (1822), 
Tfte Fortunes of Nigel (18z2), Peveril of the Peak (1822), Quen- 
tin Durward (1823), St .  Ronan's Well (1824), Redgauntlet (1824) 
followed in quick succession in the course of three years, and it  
was not till the last two were reached that the cry that the author 
was writing too fast began to gather volume. St. Ronan's Well was 
very severely criticized and condemned, yet none of Scott's stories 
is of more absorbing or more brilliantly diversified interest. There 
must, of course, always be inequalities in a series so prolonged. 
The author cannot always be equally happy in his choice of sub- 
ject, situation and character. Naturally also he dealt first with the 
subjects of which his mind was fullest. But any theory of falling 
off or exhaustion based upon plausible general considerations has 
to be qualified so much when brought into contact with the facts 
that very little confidence can be reposed in its accuracy. The 
Fortunes of Nigel comes comparatively late in the series and has 
often been blamed for its looseness of construction, yet some com- 
petent critics prefer it to  any other of Scott's novels. An attempt 
might be made to value the novels according to the sources of 
their materials, according as  they are based on personal observa- 
tion, documentary history or previous imaginative literature. On 
this principle Ivanhoe and The Tales of the Crusaders (1825, 
containing The Betrothed and The Taliiman) might be adjudged 
inferior as being based necessarily on previous romance. But as a 
matter of fact Scott's romantic characters are vitalized, clothed 
with a verisimilitude of life, out of the author's deep, wide and 
discriminating knowledge of realities, and his observation of actual 
life was coloured by ideals derived from romance. H e  did not ex- 
haust his accumulations from one source first and then turn to  
another, but from first t o  last drew from all as the needs of the 
occasion happened to suggest. 

During the years 1821-25 he edited Richard Franck's Northern 
Memoirs ( I S ~ I ) ,  Chronological Notes of Scottish Affairs from the 
Diary o f  Lord Fountainhall (182 z), Military Me~ltoirs of the 
Great Civil War  (1822), and The Novelists' Library (10 vols., 
1821-24), the prefatory memoirs to which were separately pub- 
lished in 1828. 

Financial Ruin.-Towards the close of 1825, after I I years 
of brilliant and prosperous labour, encouraged by constant tributes 
of admiration, homage and affection such as no other literary 
potentate has ever enjoyed, realizing his dreams of baronial splen- 
dour and hospitality on a scale suited to  his large literary revenues, 
Scott suddenly discovered that the foundations of his fortune 
were unsubstantial. H e  had imagined himself clear of all embar- 
rassments in 1818, when all the unsaleable stock of John Ballan- 
tyne and Co. was bargained off to  Constable for Waverley copy- 
rights, and the publishing concern was wound up. Apparently he 
never informed himself accurately of the new relations of mutual 
accommodation on which the printing firm then entered with the 
great but rashly speculative publisher, and drew liberally for his 

own expenditure against the undeniable profits of his novels with- 
out asking any questions, trusting blindly in the solvency of his 
commercial henchmen. Unfortunately, "lifted off their feet" by 
the wonderful triumphs of their chief, they thought themselves 
exempted like himself from the troublesome duty of inspecting 
ledgers and balancing accounts, till the crash came. From a diary 
which Scott began a few days before the first rumours of financial 
difficulty reached him we know how he bore from day to day 

: the rapidly unfolded prospect of unsuspected liabilities. "Thank 
God," was his first reflection, "I have enough to pay more than 
20s. in the pound, taking matters a t  the worst." But a few weeks 
revealed the unpleasant truth that, owing to the way in which 
Ballantyne and Co. were mixed up with Constable and Co., and 
Constable with Hurst and Robinson, the failure of the London 

I house threw upon him personal responsibility for f 130,ooo. 
How Scott's pride rebelled against the dishonour of bankruptcy, 

how he toiled for the rest of his life to  clear off this enormous 
debt, declining all offers of assistance and asking no consideration 
from his creditors except time, and how nearly he succeeded, 
is one of the most familiar chapters in  literary history, and would 
be one of the saddest were it  not for the heroism of the enter- 
prise. His wife died soon after the struggle began, and he suffered 
other painful bereavements; but, though sick at  heart, he toiled 
on indomitably, and, writing for honour, exceeded even his hap- 
piest days in industrious speed. If he could have maintained the 
rate of the first three years, during which he completed Woodstock 
(1826); Chronicles of  the Canongate (1827), which included three 
tales-"The Highland Widow," "The Two Drovers" and "The 
Surgeon's Daughter"; The Fair Maid of Pertfz (1828, in the 
second series of Chronicles of the Canongate) ; Anne of Geierstein 
(1829); the Life of Napoleon (g vols., 1827); part of his History 
of  Scotland ( 2  vols., 1829-30, for Lardner's Cabinet Cyclopaedia) ; 
the Scottish series of Tales of a Grandfather (four series, 1828- 
29-30-31), besides several magazine articles, some of them among 
the most brilliant of his miscellaneous writings, and prefaces and 
notes to a collected edition of his novels-if he could have con- 
tinued at  this rate he might soon have freed himself from all his 
encumbrances. The result of his exertions from Jan. 1826 to Jan. 
1828 was nearly f40,ooo for his creditors. But the terrific labour 
proved too much even for his endurance. Ugly symptoms began 
to alarm his family in 1829, and in Feb. 1830 he had his first 
stroke of paralysis. Still he was undaunted, and not all the per- 
suasions of friends and physicians could induce him to take rest. 
"During 1830," Lockhart says, "he covered almost as many sheets 
with his ms. as in 1829," the new introductions to  a collected edi- 
tion of his poetry and the Letters on Demonology and Witchcraft 
being amongst the labours of the year. H e  had a slight touch of 
tipoplexy in November and a distinct stroke of paralysis in  the 
following April; but, in spite of these warnings and of other bodily 
ailments, he had two more novels, Count Robert of Paris and 
Castle Dangerous (constituting the fourth series of Tales of M y  
Landlord), ready for the press by  the autumn of 1831. H e  would 
not yield to the solicitations of his friends and consent to  try rest 
and a change of scene, till fortunately, as his mental powers failed, 
he became possessed of the idea that all his debts were a t  last 
paid and that he was once more a free man. I n  this belief he hap- 
pily remained till his death. When i t  was known that his physi- 
cians recommended a sea voyage for his health, a Government 
vessel was put a t  his disposal, and he cruised about in  the Medi- 
terranean and visited places of interest for the greater part of a 
year before his death. But, when he felt that the end was near, 
he insisted on being carried across Europe that he might die on 
his beloved Tweedside a t  Abbotsford, where he expired on Sept. 
21, 1832. H e  was buried a t  Dryburgh Abbey. 

Scott's wife had died in 1826. His eldest son, Walter, succeeded 
to the baronetcy which had been conferred on his father in 1820, 
and the title became extinct on his death in 1847; the elder daugh- 
ter Charlotte Sophia (d. 1837) was the wife of his biographer, 

1 J. G. Lockhart (9 .v . ) ;  and their daughter Charlotte (d. $858) 
married J. R. Hope-Scott, and was the mother of Mary 
Monica, wife of the Hon. J. C. Maxwell, who in 1874 took the 

I additional name of Scott on his marriage with the heiress of 
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Abbotsford. Mrs. Maxwell-Scott inherited some of the family lit- 
erary talent, and among other books wrote two volumes about 
Abbotsford (1893 and 1897). 

BIBLIOGRAPHY.-The Miscellaneous Prose Works of Sir Walter Scott 
(6 vols., 1827) were subsequently printed in 30 vols. (1834-71) and in 
3 vols. (1841-47). The collected editions of the novels and tales are 
very numerous. Among them are that known as the "author's favour- 
ite edition" (48 vols., 1829-33), for which Scott wrote new prefaces 
and notes, and the "Border" edition (48 vols., 1892-94), with intro- 
ductory essays and notes by A. Lang. His Poetical Works were printed 
in 12 vols. (1820) ; they were edited by J. G. Lockhart (12 vols., 1833- 
34) ; by F. T. Palgrave for the "Globe" edition (1866) ; by W. Minto 
(2 vols., 1888) ; by J. Logie Robertson (Oxford complete edition, 
1904). Many of the novels have been adapted for the stage, the most 
famous of these dramatizations being the libretto of Donizetti's Lucia 
di Lammermoor and the Ivanhoe of Sir Arthur Sullivan and J. R. 
Sturgis. His Minstrelsy of the Scottish Border (3 vols., 1802-03) was 
edited (4 vols., 1902) by T. F. Henderson. 

The standard life by his son-in-law, J. G. Lockhart, Memoirs o f  the 
Life o f  Sir Walter Scott ( 7  vols., 1837-38), was supplemented by the 
publication (2 vols., 1890) of Scott's Journal, covering the years from 
182s to 1832, and of his Familiar Letters ( z  vols., 1894), both edited 
by David Douglas. See also James Hogg, The Domestic Manners and 
Private Life o f  Sir Walter Scott (1834), and R. P. Gillies, Recollections 
o f  Sir Walter Scott (1837). Shorter lives are by R. H. Hutton ("Eng- 
lish Men of Letters," 1878) ; G. E. B. Saintsbury ("Famous Scots" 
Series, 1897) ; Andrew Lang ("Literary Lives," 1906) ; G. le Grys Nor- 
gate (1906), and J. Buchan (1925). For the Ballantyne controversy see 
also The  Ballantyne Press and its Founders (1909). See also W. 
Brewer, Shakespeare's Influence on Sir Walter Scott (1925) ; A. Caplan, 
The Bibliography of Sir Walter Scott (1928) ; W. S. Crockett, The  
Religion o f  Sir Walter Scott (1929). 

SCOTT, WINFIELD (1786-r866), American general, was 
born near Petersburg (Va.) on June 13, 1786. I n  1805 he entered 
the College of William and Mary where he studied law. In 1807 
he removed to Charleston (S.C.), but as war with England 
seemed imminent he soon left for Washington and offered his 
services. I n  1808 he was commissioned as a captain of artillery, 
recruited a company in Richmond and Petersburg, and was ordered 
to New Orleans. I n  July 1812, as a lieutenant-colonel of artillery, 
he was sent to  the Niagara frontier and fought at  Queenston, 
where he was taken prisoner. H e  was exchanged in Jan., 1813, 
became colonel in the following March, was promoted to the rank 
of brigadier-general in March 1814, and in July received t4e 
brevet of major-general. I n  the battles of Chippewa (July 5, 
1814) and Lundy's Lane (July 25) he took a conspicuous part, 
and was twice wounded in the Lundy's Lane engagement. For his 
services he was presented with a gold medal by Congress and with 
a sword by the State of Virginia. 

Among the difficult tasks that he was called upon to perform 
between 181 j and 1861, for the last 20 years of which period he 
was the commanding general of the United States Army, were: 
an expedition to  the Middle West in 1832, where, after the end 
of the Black Hawk War, he negotiated treaties of peace with the 
Sauk, Fox, Winnebago, Sioux, and Menominee Indians; a journey 
to Charleston to watch the progress of the nullification move- 
ment, and to strengthen the garrisons of the forts in the harbour; 
an expedition in 1836 against the Seminole Indians in Florida; 
the supervision of the removal in 1838 of the Cherokee Indians 
from Georgia, North Carolina, Alabama and Tennessee to the res- 
ervation set apart for them by  treaty west of the Mississippi 
river; a visit to  the Niagara river in 1838 to put an end to the 
acts by Canadian insurgents in violation of American neutrality; 
a similar mission to Maine in 1839 to restore tranquillity between 
the citizens of Maine and New Brunswick, who were disputing 
the possession of land along the Aroostook river; and a journey 
to the north-west in 1859 to adjust a dispute between American 
and British officers concerning the joint occupation of San Juan 
island in Puget sound. 

His greatest achievement was the brilliant Mexican campaign 
of 1847. As the senior officer of the army, he was placed in com- 
mand of the invading expedition, and after capturing Vera Cruz 
(March 29, 1847), and winning victories at  Cerro Gordo (April 
IS), Contreras-Churubusco (Aug. 19-2 j ) ,  Molino del Rey (Sept. 
8) ,  and Chapultepec (Sept. 13), he crowned his campaign by the 
capture, on Sept. 14, of the Mexican capital. I n  March 1848 he 
received a vote of thanks from Congress, which ordered a gold 

medal to  be struck in commemoration of his services. His nomi- 
nation for the presidency by the Whigs had been suggested in 1839 
and in 1848, and in 1852 he received i t ;  but the Whigs, divided on 
the slavery question, gave only half-hearted support t o  their com- 
promise platform; and Scott made several unfortunate extempo- 
raneous addresses. H e  received the electoral votes of only Ken- 
tucky, Virginia, Massachusetts and Vermont. This defeat, how- 
ever, detracted nothing from his popularity, and in 1852 the brevet 
rank of lieutenant-general was created specially for him. At the 
outbreak of the Civil War, though a Virginian, he remained a t  the 
head of the United States armies and directed operations from 
Washington until Nov. 1861. H e  then visited Europe for a short 
time, and after returning wrote his Memoirs, published i n  1864. 
H e  died a t  West Point (N.Y.) on May 29, 1866. 

See Memoirs of Lieutenant-General Scott, LL.D. (1864) ; Raphael 
Semmes, The Campaign of General Scott i n  the Valley o f  Mexico 
(Cincinnati, 3rd ed., 1852) ; Edward D. Mansfield, Life and Military 
Services o f  General Scott (1862) ; and Marcus J. Wright, General 
Scott (1894), in the "Great Commanders" series. 

SCOTTISH LITERATURE. I n  a survey of the whole 
stream of Scottish literature two main currents may be recognized, 
the one literary and often of zn artificial or academic type; the 
other popular. The former is represented by the group known as  
the Scottish Chaucerians, by the 17th century court poets, by the 
"English" writings of Edinburgh literati of the 18th century; the 
latter by the domestic and "rustic" muse from Christis Kirk on 
the Grene to  the work of the 18th century revival begun in Ram- 
say. There is, of course, frequent interaction between these two 
movements, but recognition of their separate development is 
necessary to  the understanding of such contemporary contrasts 
as the Tizrissil and the Rois and Peblis to the Play, Drummond 
and Montgomerie, Ramsay and Hume. In  our own day, when 
the literary medium of Scotland is identical with that of England, 
the term Scottish literature has been reserved for certain dialectal 
revivals, more or less bookish in origin, and often as artificial and 
as unrelated to existing conditions as Chaucerian "Ynglis" of the 
I j th century was to the popular speech of that time. 

IN ENGLISH 
T h e  E a r l y  Period.-Down to the earlier decades of the 15th 

century the vernacular remains show the main characteristics of 
"Northern English," and deal with the familiar mediaeval kinds 
of romance and rhymed chronicle. After the Wars of Independ- 
ence a national or Scottish sentiment is discernible, but i t  does 
not colour the literature of this age as it  does that of later 
periods when political and social conditions had suffered serious 
change. 

The earliest extant verse has been associated with Thomas of 
Erceldoune (q.v.), called The Rhymer, but the problem of the 
Scot's share in reworking the T ~ i s t r a m  saga is in  some important 
points undetermined. Uncertainty also hangs round the later 
Huchown (q.v.). Contemporary with the work of the latter are 
a few anonymous fragments such as the verses on the death of 
Alexander II., first quoted by Wyntoun in the 15th century, 
and the snatches on the "Maydens of Englelonde" and "Long 
beerdys," quoted by Fabyan. The type of alliterative romance 
shown in the work ascribed to Huchown continued to be popular 
throughout the period (e.g., The Knightly Tale of Golagros and 
Gawane), and lingered on in the next in The Buke of the Howlat 
by Holland ( q . ~ . ) ,  the anonymous Rauf Coil3ear of the third 
quarter of the I jth century and in a few pieces of burlesque. 
Independent of this group of alliterative romances is the not less 
important body of historical verse associated with the names of 
John Barbour ( q . ~ . ) ,  Andrew of Wyntoun, and, in the mid- 
dle period. Harry the Minstrel (q .v . ) .  Barbour, called the 
father of Scottish poetry, apparently for  no other reason than 
that he is the oldest writer who has held place in popular esteem, 
is without literary influence. Later political fervour has grouped 
him with the author of the Wallace, and treated the unequal 
pair as the singers of a militant patriotism, but the "Scottish 
prejudice" which Burns tells us was "poured" into his veins from 
the Wallace is not obvious in the Brus. 

T h e  Middle Period.-To this period (extending, roughly, 
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throughout the  15th and 16th centuries) belongs the  important 
group o f  Middle Scots "makars" or poets who, i n  the  traditional 
phrase o f  the literary historians, made " the  Golden Age o f  Scot- 
t ish Poetry." I t  is i n  the  writings o f  this t ime that w e  find the 
practice o f  the  artificial literary dialect known as Middle Scots; 
but  there is also i n  this period the first clear indication o f  other 
literary types o f  great prospective interest. T h e  prevailing in- 
fluence in  the  writers o f  greater account is Chaucerian. These 
writers, t o  whom the name o f  " T h e  Scottish Chaucerians" has 
been given, carried over f rom the  south much o f  the  diction 
and not a little o f  the  literary habit o f  the  master-poet. I n  these 
respects they  are superior t o  Lydgate, Occleve and other southern 
contemporaries; and not rarely they  approach Chaucer i n  sheer 
accomplishment. T h e  first example o f  this new style is  the 
Kitzgis Qlrair o f  James I. (q .v . ) ,  i n  which the  indebtedness, even 
when full allowance is made for  the young poet's individuality, 
is direct and clear. T h e  language, like that o f  the later Lancelot 
o f  the Laik and the Quare of Jelousy, represents n o  spoken dia- 
lect. Whether  i t  is t o  be  explained b y  the  deliberate adoption o f  
southern literary forms b y  the author, which his enthusiasm for 
Chaucer and the  circumstances o f  his sojourn i n  England made 
inevitable, or whether the  single text is a Scottish scribe's ren- 
dering, is still a problem. T h e  balance o f  evidence is i n  favour o f  
the  former, which is the  traditional view. 

T h e  later Chaucerian type is  less directly derivative in  i ts 
treatment o f  allegory and i n  i ts tricks o f  style, and is less 
southern in  i ts linguistic forms. T h e  greater poets who represent 
this t ype  are Robert Henryson, William Dunbar, Gavin Douglas 
and Sir David Lyndsay. A critical tradition has exaggerated the 
importance o f  the  minor writers who shared i n  this poetical 
outburst. O f  some o f  the  best known minors, such as Walter 
Kennedy (q.v.) and Quintyn Schaw, i t  would be  hard t o  say that 
they  are not as dull as their southern contemporaries. T h e  greater 
portion o f  this Middle Scots "Chaucerian" literature is  courtly 
in  character, i n  the  literary sense that i t  continues the verse o f  
the  cours d'amoz~r t y p e ;  and i n  the  personal sense that it was 
directly associated with the  Scottish court and conditioned b y  it .  
W h a t  is not strictly allegorical a f ter  the  fashion o f  the Romaunt 
of the Rose or Chaucer's exercises i n  that kind is for  the most 
part occasional, dealing wi th  courtiers' sorrow and fun ,  with the 
conventional plaints on the  vanity o f  the  world and wi th  pious 
ejaculation. Even Henryson, perhaps the most original o f  these 
poets, is i n  his most original pieces strongly "Chaucerian," not- 
ably in  his remarkable series o f  Fables and i n  his Testament of 
Cresseid; and i n  the  satire and Reformation heat o f  Lyndsay we 
have the old manner persisting i n  his Testaments and i n  his tale 
o f  Squyer Meldrz~m. There are, as might be  expected, points o f  
contact between the work o f  the  "makars" and the more native 
and "popular" material. Each o f  the greater poets has l e f t  one 
example o f  the old manner o f  the alliterative romance-poem; but 
the  fact  that i n  each case their purpose is strongly burlesque is 
significant o f  the  change i n  literary outlook. 

T h e  non-Chaucerian verse o f  this period is  represented b y  ( a )  
dliterative romance-poems and ( b )  verse o f  a rustic and domestic 
character. O f  the  historical romance-poem there is little or nothing 
beyond Henry the  Minstrel's Wallace (supra). Pieces o f  the  gen- 
eral description o f  Holland's (q.v.) Buke of the Howlat and the 
anonymous poems The Awntyrs of Arthur, Rauf Coil3ear and 
The Pistill o f  Susan represent outworn forms. Strong as the 
Chaucerian influence was, i t  was too artificial t o  change the  native 
habit o f  Scots verse; and though i t  helps t o  explain much i n  the 
later history, it offers no k e y  t o  the main process o f  succeeding 
centuries. Our knowledge o f  the non-Chascerian material, as o f  
the  Chaucerian, is chiefly derived from the  manuscript collections 
o f  Asloan, Bannatyne (q.v.) and Maitland (9.v.) .  T h e  historical 
student will find anticipations o f  the manner o f  Ramsay, Fergus- 
son and Burns, which criticism has too o f t e n  treated as the 
exclusive expression o f  later Scotticism. I t  would not b e  diffi- 
cult t o  show that the reaction in  the 18th century against 
literary acd class affectation (however editorial and bookish 
it was i n  the  choice o f  subjects and forms)  was i n  reality 
a re-expression o f  the  old themes in the  old ways. I t  is im- 

possible here t o  d o  more than t o  point out the  leading elements 
and t o  name the  leading examples. These elements are, briefly 
stated ( I )  a strong partiality for subjects dealing wi th  humble 
l i fe ,  i n  country and town;  ( 2 )  a whimsical, elfin kind of wit ,  
delighting i n  extravagance and topsy-turviness; ( 3 )  a frank inter- 
est in  the pleasures o f  good company and good drink. T h e  read- 
ing o f  15th- and 16th-century verse i n  the light o f  these will bring 
home the critical error o f  treating such poems as Burns's Cottar's 
Saturday Night, the  Address to the Deil and Scofch Drink as en- 
tirely expressions o f  the later poet's personal predilection. O f  the  
more "ethical" or "theological" mood which counts for so m u c h  
in  the modern estimate o f  Scottish literature, there is little evi-  
dence i n  the middle period. Even i n  the deliberately religious and 
moral work o f  the  more academic poets this seriousness is never 
more oppressive than i t  is elsewhere at the  time. I f  i t  becomes a n  
obsession o f  many o f  the  post-Reformation writers, i t  becomes so 
b y  the  force majeure o f  special circumstances rather than i n  the  
exercise o f  an old habit. 

Among examples o f  this rustic style are Peblis to the Play and 
Christis Kirk on the Grene, ascribed b y  some t o  James V .  (q.v.) ,  
S y m  and his Brudir, The W y f  of Aucktirmzcchty and the  Wowing 
of Jok and Jynny. T h e  more elfin quality, familiar i n  Dunbar's 
Ballad of Kynd Kittok and his Interlude of the Droicltis Part, 
appears i n  such pieces as Gyre Curling ( the  mother-witch),  King 
Berdok and Lichtourzis Dreme. T h e  convivial verse, at i ts  best i n  
Dunbar's Testament of Mr. Andrew Kennedy, m a y  be studied i n  
Quhy sould nocht Alla~ze Izo?zorit be, one o f  many  eulogies o f  John  
Barleycorn before Burns's well-known piece. I n  the collections 
there are f ew  examples o f  the  simple fabliau, the  best being t h e  
Thrie Priestis of Peblis and TBe Dumb W y f ,  or o f  the  social va- 
riety o f  the  same as shown in  Rauf Coil3ear and John the Reeve. 
For the  latter Sir David Lyndsay remains the chief exponent. O f  
historical and patriotic verse there are f e w  specimens, but  some o f  
the lyrics and love-songs, more or less mediaeval i n  timbre and 
form,  are o f  importance. O f  these, Tayis Bank and The Murning 
Maiden are perhaps the  best. 

Vernacular prose was, as might be expected, and especially i n  
Scotland, late in its appearance. T h e  main work continued t o  b e  
done i n  Latin, and t o  better purpose b y  Hector Boece (q .v . ) ,  
John Major (q.v.) and George Buchanan (q.v.)  than b y  the  earlier 
annalists Fordun (q.v.)  and Bower (9.v.) .  I t  is not till the middle 
o f  the 15th century that w e  encounter any works seriously under- 
taken i n  the  vulgar; before  that t ime there is  nothing but  an occa- 
sional letter ( e .g . ,  that o f  the  earl o f  March t o  Henry I V . ) ,  a f e w  
laws, and one or two  scraps i n  the  Asloan and other mss., all o f  the  
plainest and without any e f for t  towards style. Nor  can it  be  said 
that the first works o f  a more deliberate character show t h e  
awakening artistic consciousness found in  contemporary writings 
in England. T h e  earliest books are Sir Gilbert Haye's Buke of the 
Law o f  Arms, Buke of the Order of Knighthood and Government 
of  Princes, preserved i n  a single ms .  at Abbotsford. T h e  dull 
treatise o f  John o f  Ireland (q.v.) lays claim t o  originality o f  a 
kind. T h e  author's confession that ,  being " thretty jeris nurist in 
Fraunce, and in  the  noble study o f  Paris i n  Latin toung," h e  
"knew nocht the  gret eloquens o f  Chauceir," and again that  he  
had written another work i n  Latin, " the  tounge that I knaw bet-  
ter," is  valuable testimony t o  the difficulties i n  the  way  o f  a strug- 
gling Scots prose. Other preliminary efforts are the  Portuus of 
Nobilnes; the Spectakle o f  Lzif, translated b y  G .  Mill (1492)  ; and 
the Schort Memoriale of  the Scottis Corniklis, a n  account o f  t h e  
reign o f  James 11. I n  the early 16th century the  use o f  the  ver- 
nacular is extended, chiefly i n  the  treatment o f  historical and 
polemical subjects, as i n  Murdoch Nisbet's version o f  Purvey, a 
compromise between northern and southern usage; Gau's 
Richt Vay;  Bellenden's (q.v.) translation o f  L i v y  and Scottish 
History; the Complaynt of Scotlande, largely a mosaic o f  trans- 
lation from the French; Ninian U'inzet's Tractates; Lesley's 
(9.3.) History of Scotland; Knox's (q.v.)  History; Buchanan's 
(q.v.) Chamaeleon; Lindesay o f  Pitscottie's (q .v . )  History; and 
the  tracts o f  Nicol Burne and other exiled Catholics. I n  these 
works, and especially in  Knox,  the  language is strongly southern. 
T h e  Scriptures, which had an important bearing o n  literary style, 
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were, with the exception of Nisbet's version, accepted in the 
southern text. It was not till the publication of Bassandyne's 
Bible in I 576-79 that a Scottish version was used officially. Lynd- 
say in the midst of passages in Scots quotes directly from the 
Genevan version. The Complaynt  of Scotlande is the most strik- 
ing example of "aureate" Middle Scots, the prose analogue of the 
verse of the "Chaucerians"; but the manner is rare in prose, even 
at  this time The last and most extravagant illustration of i t  is 
the Rolnzent of Cozrrtis by Abacuck Bysset, as late as 1622. 

Towards the close of the period certain verse-writers appear 
who, though differing from their Middle Scots predecessors, be- 
long as much to this period as to  the next. In  language they are 
still Scottish; if they show any southern affectations, i t  is (all 
echoes of the older "aureate" style notwithstanding) the affecta- 
tion of Tudor and Elizabethan English. This poetry, like that of 
the early half of the period, is courtly; its differences are the 
differences between the atmosphere of the reigns of the first and 
fourth Jameses and that of the sixth. When the sixth James be- 
comes the first of England, a more thorough transformation is 
discernible. I n  the centre of this group is the king himself, poet 
and writer of prose; but he yields ir, competence to  Alexander 
Scott (q.v.) and Alexander Montgonlerie (q.v.). Their interest 
on the formal side is retrospective, but it is possible to  find, even 
in the persistent reiteration of mediaeval sentiment and methods, a 
fresh feeling for nature and a lyrical quality of later timbre. 
With these may be named the minors, William Fowler (q.v.), 
Alexander Arbuthnot (q.v.) and John Rolland (q.v.). 

T h e  T h i r d  Period.-Strict accuracy would place the date of 
transition to the third period earlier than 1600 or 1603, for there 
is evidence in the 16th century, even outside diplomatic and of- 
ficial correspondence, of the intermingling of the north and south. 
I t  is, however, when James is established on his new throne that 
we have clear signs of the changes a t  work. The recital of the 
names of the Anglo-Scots poets will make this clear: Robert Ker, 
earl of Ancram, best known for his Sonnet in Praise of a Solitary 
Li fe ;  Sir David Murray of Gorthy, who wrote Tlze tragicall 
Death  of Sophonisba; Sir William Alexander (q.v.) afterwards 
earl of Stirling; William Drummond, laird of Hawthornden 
(q.v.) ; Sir Robert Aytoun (q.v.) ; James Grahame, marquess of 
Montrose; Patrick Hannay; and the covenanting Sir IIrilliam 
Mure of Rowallan ( q . ~ . ) .  I n  prose there is Drummond and that 
strange genius Sir Thomas Lrquhart (q.v.) ; a crowd of polemical 
writers, mostly ecclesiastics; all the historians, including Spots- 
wood and Calderwood. Outside this transformed Scots the activ- 
ities of the Latinists continued; as shown in the publication by the 
poet Arthur Johnston (q.v.) of the two volumes of Delitiae poe- 
tarum Scotorum huizs aevi  illustrium (1637), and in the writings 
of John Barclay (q.v.) author of the Argenis, Sir Robert Aytoun, 
Thomas Dempster (q.v.), David Hume of G'odscroft, Sir John 
Scot of Scotstarvet, best known for his Staggering State,  Sir 
Thomas Craig, author of the Jus  Feudale and Andrew Melville. 

There is nothing in Scots to balance this English and Latin list. 
The play Philotz~s,  a poor example in a genre rarely attempted in 
the North, is indebted to the South for more than its subject. Tbe 
philological tractate Of tlze Ortlzographie and Congrzritie of the  
Brita2z Tongue by Alexander Hume (not the verse writer) is in 
its language a medley; and William Lithgow had travelled too 
widely to  retain his native speech in purity, even in his indifferent 
verse. Scraps may be unearthed as mediocre as the Answer t o  
Cnlrat Caddel's Satyre u p o ~ z  the Tt71tigs, which attempts to revive 
the mere vulgarity of the Scots "flyting.:' The only contributions 
which redeem these IOO years and more from the charge of dis- 
respect to  the native muse come from the pen of the Sempills 

We are attracted to  Beltrees and his kinsmen less by theil 
craftsmanship than by the fact that they supplied the leaders of 
the vernacular revival of the 18th century with many subject: 
and verse-models, and that by their treatment of these subject: 
and models, based on the practice of an earlier day, they complete 
the evidence of the continuity of the domestic popular type of 
Scots verse. I n  the 15th century the literary union of the North 
and South is complete. The Scot, whatever dialectal habit: 
marked his speech, wrote the English of Englishmen. The story 

of this later expression is part of the story of English literature: 
to it  we leave James Thornson, Adam Smith, David Hume, James 
Boswell and Sir Walter Scott. In  the vernacular revival begun 
by Allan Ramsay, continued by Fergusson and completed by 
Burns, these later Scots restored a tradition, not so much because 
it was national, as because it directly helped the general protest 
against the artificiality of the century. Yet even they did not 
abjure the "southern manner," and their work in it  is a matter of 
some critical significance, whatever may be said of its inferiority 
in craftsmanship. 

BIBLIOGRAPHY.-D. Irving, Scottish Writers (18391, History o f  Scot- 
tish Poetry (1861) ; T .  F. Henderson, Scottish Vernacular Literature 
(1898) ; G. Gregory Smith, Thr Tr6nsitio.n. Period  goo), Specimens 
of Middle Scots ( rgoz ) ,  Scottish Literature: Character and Influence 
( 1 9 1 9 )  ; J .  H. Millar, A Literary History of Scotland (1903) ; The 
Cambridge History of English Literature, ii. (1908). (G .  G .  S.) 

IN GAELIC 
I t  is not until after the Forty-five that we find any great 

manifestation of originality in the literature of the Scottish High- 
lands. The reasons for this are not far to seek. Scotch Gaelic 
was from the outset seriously handicapped by the great activity 
of the professional literary class in Ireland. We may say that 
down to the beginning of the 18th century the literary language 
of the Highlands was the Gaelic of Ireland. During the dark days 
of the penal laws and with the extinction of the men of letters and 
their patrons in Ireland, an opportunity was given to the native 
Scottish muse to develop her powers. Further, after Culloden 
the causes of the clan feuds and animosities of the past were 
removed. The Highlands, perhaps f ~ r  the first time in history, 
formed a compact whole and settled down to peace and quietude. 
A remarkable outburst of literary activity ensued, and the latter 
half of the 18th century is the period which Scottish writers love 
to call the golden age of Gaelic poetry. But before we attempt to 
deal with this period in detail, we must examine the scanty literary 
products of Gaelic Scotland prior to the 18th century. 

H i g h l a n d  Mss.-The earliest document containing Gaelic 
matter which Scotland can claim is the Book of Deer,  now pre- 
served in the Cambridge university library. This ms. contains 
portions of the Gospels in Latin written in a n  Irish hand with 
illuminations of the well-known Irish type. Inserted in the 
margins and blank spaces are later notes and memoranda partly 
in Latin, partly in Gaelic. The Gaelic entries were probably made 
between 1000 and 1150. They relate to grants of land and other 
privileges made from time to time to the monastery of Deer 
(Aberdeenshire). The language of these entries shows a striking 
departure from the traditional orthography employed in contem- 
porary Irish documents. The Advocates' library in Edinburgh 
contains a number of mss. probably. written in Scotland between 
1400 and 1600 but with one exception the language is Irish. 

The solitary exception just mentioned is the Book o f  the Dean 
of Lismore. The pieces contained in this volume are written in 
the crabbed current Roman hand of the period, and the orthog- 
raphy is phonetic, both of which facts render the deciphering of 
this valuable ms. difficult. The contents are almost entirely verse 
compositions collected by Sir James Macgregor, dean of Lismore 
in Argyllshire, and his brother Duncan, between the years 1512 
and 1526. A disproportionate amount of space is allotted to  the 
compositions of well-known Irish bards, but native bards are also 
represented. We can mention Allan hlacRorie, Gillie Calum 
Mac an Ollav, John of Knoydart, Finlay MacNab, and Duncan 
Macgregor, the transcriber of the greater part of the volume. A 
few other poems are by Scottish authors such as Campbell, Knight 
of Glenorchy (d. ISIS) ,  the earl of Argyll and Countess Isabella. 
A number consist of satires on women. These Scottish writers are 
still under the influence of Irish metric but frequently use the 
freer forms of the old metres. 

1 Among the pieces which represent the Scottish vernacular of 
, the day are the Ossianic Ballads. These, 2 8  in number, extend to 
1 upwards of 2,500 lines, and form by far the most important 
part of the collection. Nine of the poems are directly attributed 
to Ossian, two to Ferghus File. one to Caoilte Mac Ronan, and 
one to Conall Cearnach, whilst others are ascribed to Allan 
MacRorie, Gillie Calum Mac an Ollav and Caoch OICluain, who 
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are otherwise unknown. Thomas MacLauchlan published the text 
of the Ossianic ballads with modern Gaelic and English renderings 
in 1862. I n  the same volume W. F.  Skene gave a useful descrip- 
tion of the ms. and its contents. Alexander Cameron published in 
his Reliquiae Celticae, vol. i., a selection partly coinciding with 
MacLauchlan's. 

Between the Book of the Dean and the Forty-five we find 
another great gap, which is only bridged over by a collection 
which presents many points of resemblance to  Macgregor's com- 
pilation. The Book of Fernaig, also written in a kind of phonetic 
script, was compiled by Duncan Macrae of Inverinate between 
1688 and 1693. The ms. contains about 4,200 lines of verse of 
different dates and by different authors. The contents of the col- 
lection are mainly political and religious, with a few poems which 
are termed didactic. I n  State politics the authors are Jacobite, and 
in church politics Episcopalian. The Ossianic literature is repre- 
sented by 36 lines. There are a number of poems by 16th-century 
writers, among whom is Bishop Carsewell. The text of the Book 
of Fernaig is printed in its entirety with a transcription in standard 
orthography, by M. Macfarlane, 1923. 

Two other Highland mss. remain to be noticed. These are the 
Red and Black Books of Clanranald, which are largely taken up 
with the histories of the families of MacdonaId and with the 
achievements of Montrose, written in the ordinary Irish of the 
period by the Macvurichs, hereditary bards to the Clanranald 
chiefs. During the Ossianic controversy the Red Book o f  Clan- 
ranuld was supposed to contain the originals of much of Mac- 
pherson's famous work; but, on the book coming into the hands 
of the enthusiastic Gaels of the closing years of the 18th century, 
and on its contents being examined and found wanting, the ms. 
was tampered with. 

M a r y  Mac1eod.-Mackenzie's Beauties of Gaelic Poetry con- 
tains poems written by a number of writers who flourished towards 
the end of the 17th century and at  the beginning of the 18th. 
Among them are Mary Macleod, John Macdonald (Iain Lorn), 
Iain Dubh MacIain 'Ic. Ailein (b. c. 1665), the Aosdan Matheson 
(one of his poems was rendered in English by  Sir Walter Scott un- 
der the title of "Farewell to  Mackenzie, High Chief of Kintail"), 
Roderick Morrison and John Mackay of Gairloch, but we can 
here only notice the first two. The famous Mary Macleod, better 
known as Mairi Nighean Alastair Ruaidh (c.  1588-1693), was 
family bard to  Sir Norman Macleod of Bernera, and later t o  John 
"Breac" Macleod of Macleod, in  honour of whom most of her 
poems were composed. Her  pieces, all of them composed after 
1660, are composed in the modern Irish metres with the char- 
acteristic vowel rhymes of the accented syllables. Mary Macleod's 
best-known pieces comprise a dirge on the drowning of Iain Garbh 
(Mac'Ille Chalum) in the Minch, a song "An Talla 'm bu ghnath 
le MacLeoid," and an ode to Sir Norman Macleod of Bernera, 
produced during her exile in Mull, which begins "S mi'm shuidhe 
air an tulaich." For the details of her career, the reader may be 
referred to the Transactions of the Gaelic Society of Inverness, 
vol. xxii. pp. 43-66. A number of poems belonging to this period 
have been published in The Macdonald Collection of Gaelic Poetry 
(1911). 

John Macdonald, better known as Iain Lom (d. c. I ~ I O ) ,  was 
a vigorous political poet whose verses exercised an extraordinary 
influence during his lifetime. His best-known poems are Mort nu 
Ceapach, on the murder of the heir of Keppoch, and a piece on 
the battle of Inverlochay (1645). However great the inspiration 
of Mary Macleod and Iain Lom, they were after all but political 
or family bards. In  succession to them there arose a small band 
of men with loftier thoughts, a wider outlook and greater art. 
The literature of the Scottish Highlands culminates in the names 
of Alexander Macdonald, Duncan Bhn MacIntyre and Dugald 
Buchanan. 

A l e x a n d e r  Macdona1d.-Alexander Macdonald, commonly 
called Alasdair MacMhaighstir Alasdair (b, c. I ~ O O ) ,  was the son 
of an Episcopalian clergyman in Moidart. H e  was sent to Glas- 
gow university, but an imprudent marriage caused him to abandon 
his studies, and about I729 he received an appointment as a 
Presbyterian teacher in his native district. About 1740 he was 

invited to compile a Gaelic vocabulary, which was published in 
1741. Macdonald has thus the double distinction of being the 
author of the first book printed in Scotch Gaelic and of being the 
father of Highland lexicography. After the landing of the Pre- 
tender he was given the rank of captain, but rendered greater 
services to the Jacobite cause with his stirring poems than with 
the sword. I n  1751 he visited Edinburgh and brought out a col- 
lection of his poetry, which was the first original work printed in 
Scotch Gaelic, and was therefore entitled Ais-eiridh na Seann 
Chanain Albannaich (Resurrection of the Ancient Scottish 
Tongue). Macdonald's compositions naturally fall into three 
groups-love-songs, descriptive poems and patriotic and Jacobite 
poems. In  his love-songs and descriptive poems Macdonald struck 
an entirely new note in Gaelic literature. His Moladh Mdraig and 
Cuachag an Fhisaich (also called A'Bhanarach Dlzonn) are his 
best-known love-songs. But he  is distinctly a t  his best i n  the 
descriptive poems. 

His verse is always musical, and his skilful use of epithet, 
often very lavishly strewn, enables him to express with marvellous 
effect the various aspects of nature in  her gentler and sterner 
moods alike. His masterpiece, the Birlinn of Clanranald, which 
is a t  the same time, apart from Ossianic ballads, the longest poem 
in the language, describes a voyage from South Uist to Carrick- 
fergus. Here Macdonald excels in  describing the movement of 
the ship and the fury of the storm. I n  Allt an  t-Siucair (The 
Sugar Brook) we are given an exquisite pictureeof a beautiful 
scene in the country on a summer morning. Other similar poems 
full of melody and colour are Failte na Mdr-thir (Hail to  the 
Mainland), Oran an  t-Samhraidh (Ode to Summer), and Oran an  
Gheamlzraidh (Ode t o  Winter). Among the Jacobite poems we 
may mention Oran num Fineachan Gaelach (The Song of the 
Clans), Brosnachadh nam Fineachan Gaidlzealach ( A  Call to  the 
Highland Clans), and variops songs to the prince. But incom- 
parably the finest of all is  Oran Luaighe no  Fucaidlt (Waulking 
Song). Here the prince is addressed as a young girl with flowing 
locks of yellow hair on her shoulders, and called Morag. She 
had gone away over the seas, and the poet invokes her to  return 
with a party of maidens (i.e., soldiers) to  dress the red cloth, in 
other words, to  beat the English red-coats. Macdonald's works 
have gone through several editions, the last of which is dated 1924. 

D u n c a n  Bin.-The only poet of nature who can claim t o  rival 
Macdonald is a man of a totally different stamp. Duncan B i n  
MacIntyre (Donnachadh Bin, 1724-1812) was born of poor 
parents in Glenorchy, and never learned t o  read and write or 
to speak English. H e  was present on the English side at  the battle 
of Falkirk, on which he wrote a n  ode, and shortly afterwards he 
was appointed gamekeeper t o  the earl of Breadalbane in Coire 
Cheathaich and Ben Dorain, where he lived for many years 
until he accepted a similar appointment from the duke of Argyll 
in Buachaill-Eite. I n  addition to  his poems descriptive of nature 
MacIntyre composed a number of Jacobite martial songs, songs 
of love and sentiment, and comic and satiric pieces. The poem 
Mdiri bhdn dg addressed t o  his wife is, on account of its grace 
and delicate sentiment, generally held t o  be  the finest love-song 

, in the language. But it  is above all as the poet of ben and corrie 
that MacIntyre is remembered. H e  has been called the Burns of 
the Highlands, but the bitterness and intellectual power of the 
Ayrshire poet are absent in MacIntyre. 

Duncan Bin  describes fondly and tenderly the glories of his 
native mountains as only one can who spends his life in  daily 
communion with them. His two great compositions are styled 
Ben Ddrain and Coire Cheathaich. The former, which might be 
called the "Song of the Deer," has been well done into English by 
J. S. Blackie. Coire Cheathaich (The Misty Corrie), a much 
shorter poem than Ben Ddrain, gives a loving description of all 
the prominent features in  the landscape-the flowers, the bushes, 
the stones, the hillocks with the birds and game, and the whirling 
eddies with the glistening salmon. MacIntyre's works, first pub- 
lished in 1768, went through three editions in  his lifetime. The 
most recent edition, by G. Calder, appeared in 1912. 

From Duncan B i n  we pass on to consider the compositions of 
two men who hailed from the outlying parts of Gaeldom. Robert 
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Mackay, or, as he is generally called, Rob Donn (1714-78), was 
a native of Strathmore, Sutherlandshire. He left behind a large 
number of poems which may be roughly classified as elegiac, love, 
and satiric poems. His best-known elegy is "The Death-Song of 
Hugh." Having just heard of the death of Pelham, the prime 
minister, Mackay finds a poor friend of his dying alone amid 
squalor in  the heart of the mountains. In a poem composed on 
the spot the poet contrasts the positions of the two men and 
reflects on the vanity of human existence. Ac~ong his love-poems 
the "Shieling Song" is deservedly famous. But it was above all 
as a satirist that Mackay excelled during his lifetime. Indeed 
he seems to have had the sharpest tongue of all the Highland 
bards, but many of Rob Donn's compositions have lost their 
point, and opinions have been greatly divided as to his merits 
as a poet. His collected poems were first published in 1829, a 
second edition appeared in 1871, and in 1899 two new editions 
were issued simultaneously. Another satirical poet who enjoyed 
a great reputation in his own day was John MacCodrum, a native 
of North Uist and a contemporary of the men just mentioned. 
A number of his compositions are addressed to his patrons, but 
one delightful poem entitied Sme6rach Chiann-Domhnw'li (The 
Mavis of Clan Donald) describes in verses full of melody the 
beauties of his beloved island home. 

D u g a l d  Buchanan.-In the lyrical outburst which followed 
the Forty-five religious poetry is well represented. The first re- 
ligious poem to be printed in Scotch Gaelic was a long hymn 
by David Mackellar, published in 1752. But incomparably the 
greatest writer of hymns and sacred poems is Dugald Buchanan 
(1716-68). Buchanan was born in Strathyre in  Perthshire and 
was the son of a miller. H e  received a desultory kind of educa- 
tion and tried his hand a t  various trades. H e  was selected to  
assist Stewart of Killin in preparing the first Highland version 
of the New Testament for the Society for Propagating christian 
Knowledge (published 1767), and a t  the same time he issued 
an edition of his own poems. Of all Gaelic books this has been 
far and away the most popular, having gone through no less than 
40 editions, the last in  1913. Buchanan seems to have been very 
susceptible to  religious influences, and the stern Puritan doctrines 
of retribution and eternal damnation preached around him so 
worked on his mind that from his 9th to his 26th year he was 
a prey to that mental anguish so eloquently described by Bunyan. 
The awful visions which presented themselves to his vivid imagi- 
nation find expression in his poems. I n  the "Day of Judgment," 
a poem of about 120 stanzas, we are given a vivid delineation of 
the crack of doom as the archangel sounds the last trump. But 
Buchanan's masterpiece is admittedly "The Skull," the subject of 
which, i t  seems certain, was suggested by Shakespeare. The poet 
seated by a grave espies a skull. H e  takes it  up and muses on its 
history. This poem in 44 stanzas concludes with a picture of the 
torments of hell and the glories of heaven. 

Macpherson's "0ssian."-The writers whom we have been 
discussing are practically unknown save to those who are able 
to  read them in the original. Now we turn our attention to a 
man who plays a prominent part in the history of European 
literature. Though the precise origin of the Fenian cycle may 
remain a moot point to all time, the interest taken in Celtic 
studies since the middle of the 19th century in Ireland and Scot- 
land and elsewhere has accumulated a body of evidence which 
has settled for all time the dispute as to  the authenticity of Mac- 
pherson's Ossian. James Macpherson (1736-96), a native of 
Kingussie, showed a turn for versification whilst yet a student a t  
college. Whilst acting as tutor a t  Moffat he was asked by John 
Home as to  the existence of ancient Gaelic literature in the High- 
lands. After some pressing Macpherson undertook to translate 
some of the more striking poems, and submitted to Home a 
rendering of "The Death of Oscar." Blair, Ferguson and Robert- 
son, the foremost men in the Edinburgh literary circles of the 
day, were enthusiastic, and a t  their instance Macpherson pub- 
lished anonymously in 1760 his Fragments of Ancient Poetry, 
collected i n  the Highlands of Scotlavzd and translated from the 
Gaelic or Erse Language, containing I 5 translations. preceded 
by a preface from the pen of Blair. I n  the preface it was stated 

that an epic of considerable length existed in Gaelic, and that, 
given sufficient encouragement, the aurhor of the versions would 
undertake to recover and translate it. A subscription was raised 
and after a tour of exploration, on which he was accompanied 
by two or three competent Gaelic scholars, Macpherson published 
in London in 1762 his epic Fingal with 15 other smaller poems. 
In  the following year a still larger epic in eight books appeared 
with the title of Temora. 

The authenticity of Macpherson's translations was soon im- 
pugned by Dr.  Johnson, Hume and Malcolm Laing, and the author 
was urged by his friends to publish the originals. Macpherson 
at  different times seems to have had some intention of publishing 
the Gaelic of his Ossian, but he was naturally deterred by  the 
feeling that his knowledge of Gaelic was becoming shakier with 
his continued absence from the Highlands. At any rate he left 
behind a quantity of Gaelic matter in ms. which was ultimately 
published by the Highland Society of London in 1807. This ms., 
however, was revised and transcribed by Ross and afterwards 
destroyed, so that we are ignorant of its nature. Macpherson's 
claims still found ardent advocates, such as Clark, in the ' ~ o s ,  but 
the question was finally disposed of in  papers by Alexander 
Macbain (1885) and L. C. Stern (1895). We can here only 
summarize briefly the main lines of argument. ( I )  Macpherson's 
Ossian is full of reminiscences of Homer, Milton and the Hebrew 
prophets. (2) H e  confuses the Ulster and the Fenian heroic 
cycles in unpardonable fashion. (3) The Gaelic text of 1807 only 
represents one-half of the English versions (11 poems out of 2 2  

poems). Some Gaelic fragments from different pens appeared 
prior to 1807, but these differ considerably from the "official" 
version. (4) I n  the Gaelic text of 1807 the version of the passage 
from Temora is quite different from that published in 1763. 
(5) Macpherson's Gaelic is full of offences against idiom and un- 
naturally strained language. (6)  The names Morven and Selma 
are entirely of his own invention. (See also MACPHERSON, JAMES.) 

L a t e r  Poets.-The men we have dealt with above created a 
kind of tradition which others have attempted to carry on. Ewen 
Maclachlan (1775-1822), the first transcriber of the Dean's Book, 
translated the greater part of seven books of Homer's Iliad into 
Gaelic "verse," and he also had a large share in the compilation 
of the Gaelic-English part of the Highland Society's Dictionary. 
His poems, published in 1816, consist of poems of nature, e.g., 
Ddin nun Aimsirean, Ddn m u  Chonaltradh, Smedrach Clzloinn- 
Lachuinn, and of a well-known love-song, the Ealaidh Ghaoil. 
William Ross (1762-90), a schoolmaster a t  Gairloch, comppsed, 
among other popular poems, Feasgar Lzlain and Moladh na h-Oighe 
Gaelich. Another exquisite song Cuuchag nan Craobh, is usually 
attributed to this poet, but it seems to go back to the beginning 
of the 18th century. A fifth edition of Ross's poems appeared 
in 1902. The most popular writer of sacred poems after Buchanan 
is undoubtedly Peter Grant, a Baptist minister in  Strathspey, 
whose Ddin Spioradail (first published in 1809) reached a 20th 
edition in 1904. Two other well-known hymn-writers spent their 
lives in Nova Scotia-James Macgregor (17.59-1830), and John 
Maclean, a native of Tiree. The compositions of the latter have 
been published under the title Clarsach nu Coille (Glasgow, 1881). 
But John Morrison (1790-1852), the poet-blacksmith of Rodel, 
Harris, is the most worthy of the name of successor to  Buchanan. 
His works have been carefully edited in two volumes b y  George 
Henderson (2nd ed. 1896). Two of his most characteristic poems 
are An Zondruinn and Tha luin' dg agus seann duin' agam. William 
Livingston or MacOhunleibhe (1808-70) was a native of Islay. 
H e  was ever a fierce Anglophobe, and did his best to make up  for 
the deficiencies of his early training. His poems, which have been 
at  least twice published (1858, 1882), are powerful in the ex- 
pression of ruthless fierceness and tearful sorrow. Livingston's 
contemporary, Evan Maccoll (1808-98), the son of a small 
farmer on Lochfyneside, is remembered for his Bds Mdiri and 
Duanag Ghaoil. We can do no more than mention the names of 
John Maclachlan of Rahoy (1804-74), James Munro (1794- 
1870). well known as a grammarian, Dugald Macphail (1818-87), 
and Neil Macleod ( I  843-1 91 3), author of a popular collection 
Clarsach an Doire (1st ed., 1883). Neil Macleod was the writer 
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of the popular song A n  Gleann's a n  robh mi dg. T h e  Poetry of 
Badenoch (1906) may be mentioned here. I t  is natural to corn- 
pare the state of affairs a t  the beginning of the 20th century with 
that obtaining in 1800. I n  the dawn of the 19th century every 
district in the ~ i ~ h l ~ ~ d ~  had its native poet, whilst a century 
later not a single Gaelic bard of known reputation existed any- 
where within its borders. I t  is only too evident that the new 
writers prefer English to Gaelic as a medium of literature, partly 
because they know it better, but also because in it they appeal to 
a far  wider public. 

Prose Writers.-It will have been observed that we have said 
nothing about prose works written in Gaelic. The first printed work 
is the translation of Knox's Liturgy by Bishop Carsewell, published 
in 1567 (reprinted in 1873). Calvin's Catechism is said to have 
been issued in 1631. The Psalms and Shorter Catechism appeared 
in 1 6 5 ~ ,  while two other psalters saw the light before the end 
the century, one by Kirke (1684), the other issued by the Synod 
of ~ r ~ y l l  ( 1 6 ~ ~ ) .  The language of all these publications is, how- 
ever, Irish. Apart from reprints of the catechism and psalter, the 
only other Gaelic matter which appeared in print before .I750 
were Kirke's Irish version of the Bible in Roman type with a 
vocabulary (16go), and the Vocabulary by Alexander Macdonald 
(1741). But from the middle of the 18th century translations of 
the works of English religious writers streamed from the various 
presses. ~ l l e i n e ,  Baxter, Boston, Bunyan, Doddridge and Jonathan 
Edwards were all prime favourites, and their works have gone 
through many editions. There are also translations of parts of 
T h e  Arabian Nights  and of Robinson CrzlJoe. James Stewart of 
Killin's version of the New Testament, published by the Society 
for  Prspagating Christian was followed a trans- 
lation of the Old Testament (1783-1801), the John 
stewart of Luss and John Smith of Campbeltown. The  whole 
Gaelic Bible saw the light in 1807. But the revision of 1826 is 
regarded as standard. Of original prose works we can mention 
two. The one is a History of the  Forty-five (Eachdraidh $aJ 
~ h r i o n n s a ,  n o  ~ l i a d h n a  TIzearlaich), published in 1845 by John 
Mackenzie, the compiler of the Beauties o f  Gaelic Poetry (1806- 
48). A second edition of this book appeared in 1906. The other 
is the more famous Caraid ?mn Gaedhed,  by Xorman Macleod 
(new ed. 1899). volume consists mainly of a number of 
dialogues dealing with various departments of Highland life, 
which were originally contributed to  various magazines from 
1829 to 1848. I n  recent Years there have been two or three 
attempts a t  fiction and drama, but the achievement has not been 
noteworthy. 

I n  conclusion we must take notice of the more important C O ~ -  

lections of folklore. Gaelic, like Irish, is extraordinarily rich in 
~roverbs .  A collection of Gaelic proverbs, published in 1785 by 
Donald Macintosh, was supplemented and enlarged in 1881 by 
Alexander Nicolson, whose book contains no fewer than 3,900 
short sayings. A large collection of Gaelic folk-tales was published 
by J. F. Campbell under the title of Popular Tales o f  the  W e s t  
Highlands (4  vols., 1862). Alexander Carmichael published a 
version of the Td in  Bd Cualnge, called Toirioc n u  Tdine,  which 
he collected in South Uist (Transactions o f  the Gaelic Society o f  
Inverness, ii. 25-42), also the story of Deirdre and the sons of 
Uisneach in prose taken down in Barra ( ib .  xiii. 241-257) Five 
volumes of popular stories, collected by J. G. Campbell, D .  Mac- 
Innes, J. Macdougall and Lord Archibald Campbell, have been 
published (1889-95) by Nutt under the title W a i f s  and Strays 
of Celtic Tradition. Seven ballads dealing with the Ulster cycle 
were collected and printed by Hector Maclean under the title 
Ultonian Hero-ballads (Glasgow, 1892). Macpherson gave a fillip 
to  collectors of Ossianic lore, and a number of mss. going back to 
his time are deposited in the Advocates' library a t  Edinburgh. 
J. F. Campbell spent 12 years searching for variants, and his 
results were published in his Leabhar na  Feinne (1872). The 
Edinburgh mss. were transcribed by Alexander Cameron, and 
published after his death by Alexander Macbain and John Ken- 
nedy in his Reliquiae Celticae. Finally the charms and incan- 
tations of the Highlands have been collected and published by 
Alexander Carrnichael in two volumes under the title Carminu 
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S C ~ ~ T S B E U F F ,  a rapidly growing city of scoffs ~ l ~ f f  
county, Nebraska, U.S.A., on the North Platte river, 2 0  m. from 
the western boundary of the State, a t  an altitude of 3,880 f t . ;  on 
Federal highway 26, and served by the Burlington (railway) 
R ~ ~ ~ ~ .  The population was (jg12 in Ig20 (s30/, native white) 
and was 1~ ,057  in 1940 by the federal census. I t  is the metropolis 
of a fertile irrigated region, and has one of the largest beet-sugar 
factories in the country. Near by are an experiment station of 
the U.S. Department of Agriculture and the Scotts Bluff National 
~~~~~~~t (1,894 set aside in 1919), scottsblUff was founded 
and incorporated as a village in 1901, chartered as a city in 1911. 

SCOTTSBORO CASE, a legal case in the U,S,A. involving 
nine Negroes accused of assaulting two white women on a freight 
train March 25, 1931. The litigation attracted notice be- 

cause of racial issues involved, ~h~ state of ~ l ~ b ~ ~ ~  finally 
dropped charges against four, and sentenced four others to prison 
(one for assaulting a sheriff). The other was sentenced to death; 
but in 1938 this penalty was to life imprisonment. 

SCOUT, a soldier sent out to watch the enemy and bring in- 
formation of his numbers, movements, whereabouts, etc. For 
boy scouts see B~~ 

S@RANTON, a city of north-eastern Pennsylvania, U.S.A., 
the county seat of Lackawanna county; 13.1 m. W.N.W. of New 
York city, on the Lackawanna river and Federal highways 6, 11 
and 611. I t  is served by five steam railroads, an interurban elec- 
tric line (one of the first built in the U.S.A.) connecting the 
Lackawanna and Wyoming valleys, several motorbus lines, and 
has a modern airport. pop. 143,433 (17.7% foreign-born 
white, four-fifths from Poland, Italy, Lithuania, Wales, Ireland, 
Germany and England in that numerical order) ; 1940 census 
140.404. More than 500,000 people live within a radius of 15 miles. 

Scranton is the metropolis of the great anthracite region of 
northeastern Pennsylvania, which contains nearly all the anthra- 
cite deposits of the United States and produces in a normal year 
over 87,000,000 net tons. It occupies 19.54 sq.mi. in the Lacka- 
wanna valley, a t  an elevation ranging from 650 to 1,800 ft.  above 
sea level, and is surrounded by a region of great natural beauty 
(over 150 mountain lakes within two hours' motoring distance) 
and recreational opportunities. The 26 public parks and play- 
grounds cover 246.72 acres. I n  Nay Aug park are the picturesque 
falls of Roaring brook (which crosses the city to empty into the 
Lackawanna river), zoological and horticultural gardens, a mu- 
seum of natural history, science and arts (including several no- 
table collections), and a model mine open to public inspection. 

Scranton has excellent educational facilities with 51 public, 16 
parochial and several private schools, three trade schools, two 
business colleges, a conservatory of music, the Pennsylvania State 
Oral School for the Deaf (1882), University of Scranton (1888), 
Marywood college for women (1917), extension centres of the 
University of Pennsylvania and Pennsylvania State college, the 
International Correspondence schools, largest institution of its 
kind in the world. The Administration building (housing the 
Woman's institute) of the I.C.S. is one of the city's finest 
buildings. 

There are about 140 churches in the city, representing 28 or 
30 denominations. 

The Archbald Glacial Pothole, largest geological phenomenon 
of its kind, now the centre of a county park, is in a suburb of 
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( T O P )  BY C O U R T E S Y  O F  P l E R R E  C A R T I E R .  ( B O T T O M )  FROM A  PRIVATE COLLECTION IN THE U N I T E D  S T A T E S  

CHINESE IMPERIAL PALACE SCREENS 

Above: Carved and lacquered wooden screen, dated 1673, showing the Im- Below: Porcelain screen of the Ch'ien-Lung period (1736-95). The central 
perial Palace ground during a ceremony at which the Emperor Kanghsi is panel is painted in famille verte, and the upper and lower in famille 
officiating rose 
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BY COURTESY OF THE MUSEUM OF FINE ARTS. BOSTON 

TWO JAPANESE SCREENS 

Above: Landscape, by Oguri S t a n  (1398-14641, painted i n  monochrome, w i t h  gold wash, on 
paper. It is one of a pair of six-fold Japanese screens i n  the Fenollosa-Weld oollection 

Below: Spider-monkeys, by Hasegawa Tlhaku (died 1610), painted in monochrome on paper. 
It is  one of a pair of six-fold Japanese screens i n  the Bigelow collection 
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TWO JAPANESE SCREENS 

Above: Landscape, by Oguri S6tan (1398-14641, painted i n  monochrome, w i t h  gold wash, on 
paper. I t  is one of a pair of six-fold Japanese screens i n  the Fenollosa-Weld collection 

Below: Spider-monkeys, by Hasegawa T6haku (died 1610), painted i n  monochrome on paper. 
I t  is one of a pair of six-fold Japanese screens i n  the Bigelow collection 





SCREAMER-SCREEN 
Scranton. 

Scranton has a large retail, wholesale and jobbing trade, and 
its manufacturing industries have increased in importance and 
diversity until the wage earners in factories double the number 
engaged in the mining industry. Anthracite mining is still, how- 
ever, the basic industry, although mining under the city itself 
has practically ceased. The municipality has acquired millions 
of tons of unmined coal pillars which will protect the surface 
from subsidence. Incidentally, in years to come the value of 
this coal may become so immense that it may prove profitable to  
supplant it  with concrete pillars. Scranton is the centre of the 
second largest silk manufacturing district in the U.S. The rail- 
road and textile industries rank next in importance to the anthra- 
cite industry. Building permits for the ten years 1930-39 repre- 
sented values aggregating $13,098,726. The output of the city's 
factories in 1939 was valued a t  $qo,809,700. 

Permanent settlement on the site of Scranton dates from 1788. 
A grist-mill, a sawmill and a charcoal iron-furnace were built 
in the next few years, but there was little further development 
until 1840, when the Lackawanna Iron & Coal company bought a 
iclrgc i r d ~ i  (IIIUL~I uf iiir present dunntoiln business section) for 
$8,000, and began the manufacture of iron, getting ore froin the 
deposits in the near-by hills, and using for the first time the an- 
thracite hot blast. Initial difficulties were overcome largely through 
the persistent efforts of George Whitefield Scranton (1811-61), 
aided by his brother Selden and their cousin, Joseph Hand Scran- 
ton. By 1850 a rolling mill, a nail factory and a steel-rail works 
were in operation, and transportation facilities had been provided. 
Scranton was incorporated as a borough in 18j3, as a city in 1866. 
Before the iron ore was exhausted, the anthracite industry was 
well established. Skilled miners were attracted from England, 
Wales and Germany, whose descendants are an important element 
in the present population, though Poles and Russians now pre- 
dominate among the foreign-born miners. The development of the 
silk industry and other manufactures has taken place largely since 
1900. Scranton has the largest Nottingham lace mill in the world. 
The population of the city was 9,223 in 1860; 45,850 in 1880 and 
1oz,o26 in 1900. In  the decade following the war of 1914-18 bank 
deposits, postal receipts and the number of telephones in use all 
increased about 100%. 

SCREAMER (Palamedea cornuta), a bird inhabiting Guiana 
and the Amazon valley. About the size of a turkey, it  i; remark- 
able for the slender "horn" more than gin. long, on its crown, the 
two sharp spurs on each wing, and its long toes. I ts  plumage is 
mainly greyish-black above with some white and reddish-brown, 
while the lower parts are white. Related to this bird is Clzaunu 
chavaria, the "Crested Screamer," a name first bestowed on the 
Seriema (q.v.). This bird inhabits the lagoons and swamps of 
Paraguay and Southern Brazil, where it  is called "Chaji" and 
is smaller than the preceding, wanting its "horn," but having a 
crest of feathers; the plumage is mainly grey. I t s  nest is of 
dry rushes, having its foundation in the water, and contains six 
eggs, which are white tinged with buff. The young are covered 
with yellowish-brown down. A singular habit of this bird is that 
of soaring in circles a t  an immense altitude in flocks uttering at  
intervals their far-reaching and melodious cry. They also sing on 
the ground (see W. H .  Hudson, Naturalist in La Plata, who also 
records hearing over a hundred thousand burst into song together). 
The young are often reared by the people to defend their poultry, 
a duty which is faithfully and, owing t o  its spurs, successfully dis- 
charged. Another curious property of this bird is a layer of air- 
cells between the skin and the muscles, so that on the body being 
pressed a crackling is heard. I n  Central America the darker 
C. derbiafza occurs. I t  is a smaller bird than the others, with 
slate-gray plumage and white throat. 

The Palamedeidae are by many authors placed in a distinct 
order, Pake?nedeiformes, near the Anseres. (See ORNITHOLOGY.) 

SCREEN, in architecture, any one of various types of sub- 
divisions between adjacent portions of the same open space. 
Thus the colonnades under the great arches in the tepidaria of 
certain Roman baths formed screens, mainly decorative, between 
the central space and alcoves s r  recesses a t  the ends and sides. 

The term is especially used in ecclesiastical architecture for the 
railings, barriers or other dividing elements between chapels and 
the aisle or nave or around the choir. Chapel screens were 
usually open and consisted of an arcade of tracery or of a metal 
grille. Choir screens, on the other hand, were, in north and west 
Europe, largely solid, although relatively small in height, so that 
the services held behind them could be heard by those in the 

nave although the clergy and choir remained unseen. Of choir 
screens of this type, those of the cathedrals of Amiens and 
Chartres, both of the 15th century, are  especially rich; in Eng- 
land, that of York ( I ~ ~ s - I ~ o s ) ,  Canterbury (15th century) and 
Exeter (first half 14th century) are noteworthy. I n  Italy the 
tradition of the early Christian bemas, ambones and low chancel 
railings dictated an entirely different type of screen; the chancel 
front of S. Miniato, near Florence, with its elaborately inlaid 
marble parapet of the late 11th and early 12th century is typical. 
With the coming of the Renaissance even this amount of separa- 
tion was abandoned and in the great Renaissance churches of 
Italy the use of the screen as a separation for the choir dis- 
appears. I n  Spain the high development of ironwork led to  the 
extensive use of that material for both choir and chapel screens. 
This iron screen work. termed rejeria ( q . ~ . ) ,  constitutes one of 
the most glorious adornments of the Spanish churches. (See 
J C B I ~ ;  STALL.) (T. F. H.) 

SCREENS OF CHINA AND JAPAN 

Because of their fragile nature, no screens of great antiquity 
have survived, but references to them are not wanting i n  ancient 
literature. Folding screens were known in China as early as the 
2nd century B.c., at  which period glass or mica panellings for 
them are noted as of much value, their transparent nature afford- 
ing both enjoyment of an outdoor view and shelter from the 
elements. Then, in the century preceding the Christian era, 
screens carved and inlaid with jade and other precious materials 
seem to have been produced. Already in this early period the 
art of painting screens was practised, fo r  it  is recorded that 



I 90 SCREEN 
"Figures of Exemplary Women," illustrating the good or evil 
effects from right or wrong-doing were depicted on a screen. The 
Chinese artist Ts'ao Pu-hsing (3rd century) having dropped ink 
upon a screen while painting, turned it  into a fly which Sun 
Ch'uan (A.D. 181-252) tried to  brush away. Shih H u  (3rd cen- 
tury) made a folding screen covered with silk and painted with 
hermits, birds and animals, to  which he added a long inscription. 
Chang Mo (4th century) depicted on screens the Buddhist saint. 
Vimalakirti, and a scene entitled "Beating Newly-woven Silk.' 
I n  passing, mention may be made of a 14-fold screen in the 
scroll attributed to  K u  K'ai-chih (4th century), owned by the 
British Museum, confirming the accuracy of contemporary ac- 
counts that screens consisted of numerous leaves, sometimes as 
many as 40. I n  the 5th century, L u  T'an-wei painted a lion and 
Fang Huai-ch6n the "Paragons of Filial Piety." Landscapes 
were not unknown in these early centuries as themes for screens, 
for  they are referred to in old poems and other writings. Screens 
of tapestry, of embroidery, of crystal and of lacquer are also 
recorded in contemporary literature. Moreover, fine calligraphy 
inscribing moral teachings or auspicious sentiments was executed 
on screens from the 5th century, if not earlier. It is said that 
Fang Hsiiang-ling (A.D. 578-648) collected precepts from all 
sources and inscribed them on screens which he distributed among 
his children as reminders of proper conduct. 

T h e  T'ang Period.-In the luxurious days of the T'ang 
dynasty (618-907), screens were in constant demand to adorn 
palaces and mansions. Those which were bedecked with gold and 
silver, pearl and tortoise shell, or those of fine textiles woven or 
dyed, bearing characteristic patterns, must have imparted great 
splendour to the habitations of rulers and princes. Horses sent 
from foreign tribes to the imperial stables furnished themes 
for screens, and a fabulous animal called mo which is supposed 
to eat bad dreams was deemed an appropriate subject for boudoir 
screens. Then, too, such noted painters as Pien Luan (who treated 
flowers and birds), Chang Tsao (pines and rocks), and Chou Fang 
(court beauties), and such accomplished calligraphers as Li  Yang- 
ping and Chang Hsu all decorated screens. Some emperors had 
about them screens setting forth worthy and moral deeds per- 
formed by men of the past, in order that they themselves, as well 
as their subjects, might derive benefit from these constant re- 
minders. 

But for actual examples of T'ang art on screens we have to 
turn to  Japan where, in the Imperial repository called the 
Sh6s6in, a t  Nara, are still preserved relics of the ar t  of that 
golden epoch. This treasure-house contains principally the per- 
sonal belongings of the Emperor ShGmu, which were given to the 
Great Buddha of the T6daiji by the Empress K6my6, in 756. 
The list of donations mentions, among other objects, roo screens, 
to which several more were added, a t  three different times, be- 
tween the years 756 and 758. Among this large number of screens 
were examples of Chinese, Korean or Japanese origin which in- 
cluded paintings of landscapes, palaces, figures and flowers ; others 
of batik and of block-resist dyeing, figuring birds, animals and 
flowers; and, in addition, some screens on which Chinese ideo- 
graphs formed the chief decoration. Of these IOO odd screens 
but few remain a t  present, in whole or in part, among them no 
painted screens. Nevertheless, the pictorial accomplishments of 
the 8th century may still be seen in this collection in a six-fold 
screen, in each leaf of which is shown a figure of a woman stand- 
ing under a tree. The subject was originally worked in birds' 
feathers which have disappeared, leaving only the preliminary 
drawings. Despite the sketchy nature of the drawings of the 
figures, trees and rocks, one may detect the mature brush-strokes, 
the importance of which is so much emphasized in the art of 
painting in the Far East. The screen is probably Japanese, 
yet its conception and execution are based upon contemporary 
Chinese patterns. There are also two six-fold screens in this 
imperial collection, the chief decorative features of which are 
Chinese inscriptions in large characters. One contains a precept 
for a ruler, consisting of 48 Chinese ideographs, each written 
twice, once in the chuan ("seal") style and once in the hsing 
("running") style. The backgrounds of this screen are of silk dyed 

in green and red-alternating in the six panels-bearing designs 
of conventionalized clouds, birds, animals, trees, plants and 
rocks, all in white reserve. Th'e screen is very likely Chinese, one 
of many gifts sent to  the Japanese court from China, although it 
is said that a t  one time there was discovered upon it  a Japanese 
date corresponding to the year 751-a fact lacking substantiation. 
In the Orient, to  use writing on a large scale for a decorative 
scheme is no less frequent than t o  employ a picture for the pur- 
pose. Indeed, good calligraphy (9.v.) is considered an art of 
as great importance as good painting, both being the result of 
brush-work and both presenting images 'of mental conception. 

An example of the pictorial art of the T'ang as it  is reflected 
in the art of Japan may be seen in a screen which is preserved 
in the Buddhist monastery of T6ji in Kyoto. I t  treats a land- 
scape in polychrome: among trees surrounded by  hills and water 
is a rustic abode within which sits a hermit who is being visited 
by nobles with their servants. According to an old tradition, the 
screen was one of the treasures brought back by K6b6 Daishi 
from China in 806. However, some authorities now regard the 
painting as a Japanese production of the I ~ t h  century, based upon 
a T'ang original. For, despite its Chinese design, in  i t  are discern- 
ible certain technical peculiarities of the early Yamato-C (liter- 
ally "Japanese picture") style which was developed during the 
Fujiwara period (900-1189) and is characterized by over- 
refinement of drawings. Such a landscape screen was used in the 
baptismal rituals of esoteric Buddhism which required a pic- 
torial representation of a mountain scene in lieu of the natural 
setting in which the religious service took place in old India. 
No screens of a secular nature dating from the Fujiwara period 
are now extant, but literary sources disclose the thousands of 
screens painted for the use of the Japanese court and for the 
mansions of nobles. As in  the preceding epoch, the need for 
screens was pressing, because of the peculiar style of the archi- 
tecture of those days-wide openings on the sides of a building 
which were closed by wooden doors a t  night but which during the 
day needed screening arrangements. Regular and occasional State 
functions also required special screens appropriate to  the events. 
That a large number of screens was produced may be gathered 
from the record that Yoshichika (11th century) painted zoo 
screens on Lord Yoshimichi's order. A story is told about 
Hirotaka (10th century) who delineated a scene of hell con- 
taining a demon who proved so lifelike as t o  convince the artist 
that the call to  the unknown region was immediate. The sub- 
jects, some Chinese and some Japanese, mentioned in this period 
are varied and numerous : landscapes of the four seasons, monthly 
observances, trees and plants, falconry, picnics, polo-playing, the 
paragons of noble deeds, the descent of the Amitiibha, the ten 
Buddhist regions, etc. I n  Japan, during the Kamakura period 
(1190-1336), in  making screens they followed the preceding 
Fujiwara in the main, both pictorially and technically. 

T h e  Sung Period.-In China itself in  the Sung period (960- 
1279), the practice among prominent masters of painting and in- 
scribing screens was not abandoned. On the contrary, painters 
like Tuan Yuan, Yen Hsiao, W&n T'ung and Hsu Tao-ning are 
known to have thus expressed their a r t ;  and noted calligraphers 
applied their brushes after the time-honoured custom. The most 
significant branch of the a r t  of the Sung period was the so-called 
Idealistic school of painting which was closely followed by the 
artists of the Yuan (1280-1368) and Ming (1368-1644) dynasties. 
Painters of this school attempted to express in  their works certain 
noble thoughts and ideals. A landscape-painting, for example, 
was an essay which suggested the sublimity of nature and invited 
the beholder to  identify himself with it. T h e  inherent love of 
nature of the orientals, coupled with the teaching of Ch'an (in 
Japanese, Zen), produced artists who showed remarkable aptitude 
for depicting natural phenomena. Ch'an means "abstract medita- 
tion," the chief aim of its followers being to seek to separate the 
real from the unreal by divesting themselves of earthly thoughts 
and desires and by  communing directly with nature. Inspired 
by this teaching, the artists developed marked individuality and 
their paintingg were characterized by  purity and suggestiveness. 
For their themes, the painters of the Idealistic school chose, be- 
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side landscapes, birds, animals and even withered trees and rocks, 
all of which ordinarily were treated in monochrome with China 
ink. Unfortunately there exists no example of the typical art of 
the Sung as applied on screens, nor are there any screens dating 
from the subsequent IJiian and Ming dynasties, in both of which 
it  is recorded that painted and inscribed screens were produced. 
I t  is possible, however, that some of the paintings coming from 
these periods, now mounted as single hangings, were once panels 
of folding screens. 

T h e  Ashikaga  Period.-Again turning t o  Japan, one can see 
an echo of the Chinese a r t  of these three dynasties in paintings 
by Japanese artists of the Ashikaga period (1337-1 573). Scitan, 
Noami, Sesshii, lfasanobu and Motonobu are outstanding figures 
who painted in ink on screens after the Chinese idealists. 
A screen by Sotan, who died in 1464, may be taken as a typical 
specimen of this style. The vigour of the brush, the subtle qual- 
i ty  of the ink, the well-carried-out atmospheric perspective-all 
tell of the master hand which portrays the spirit of majestic 
nature. This screen is one of a pair which together show land- 
scapes of the four seasons treated as one composition and con- 
sequently forming one composite whole. Beside the "Twelve 
Monthly Observances" and L'Landscapes of the Four Seasons," such 
themes as "Flowers of the Four Seasons," "Farmers of the Four 
Seasons," "Lives of the 24 Paragons of Filial Piety," the "Eight 
Taoist Immortals," etc., frequently occur as single designs. The 
Idealistic school of painting mas carried through the next 
period, the Momoyama ( I  j;4-16021, by artists of the Kano, the 
L'nkoku and the Soga schools. In  a screen by Tcihaku (1j39- 
1610) we see a remarkable monochrome; the varied shades of 
China ink being so used as to suggest the presence of colours, 
yct with no disturbing element of pigments and no sense of 
monotony. 

A new type of screen introduced some time in the 14th century 
from Korea contributed much toward revolutionizing the general 
scheme of composition. Heretofore, a folding screen had con- 
sisted of a group of separate panels, each with brocaded borders, 
tied together by means of cords passing through holes pierced a t  
the vertical edges of the panels. I n  the Korean type the leaves 
were joined by paper hinges which were built into the body of the 
screen before the silk or paper for painting was pasted, a bro- 
cade border extending over the composite whole. 

'Illhereas in the former style the continuance of the design was 
!interfered with by the frame and the brocade borders of each 
panel, in the latter style the tightly joined leaves made one sur- 
face for painting a picture. 

Screens characteristic of the  Momoyama period, the inherent 
love of the Japanese for simplicity notwithstanding, are more 
decorative in type, with backgrounds of gold leaf upon which 
appear bold designs in solid pigments on a massive scale. Eitoku 
( I  545-go), who was the  chief exponent of the style, is said to 
have supplied IOO pairs of screens for the Momoyama palace of 
the Taik6. H e  painted i n  two styles, ink and polychrome; the 
polychrome screens are very effective; for example, one of a pair 
in which are shown foreigners bringing tribute to  the Chinese 
emperor, Tai-tsung, of the T 9ang dynasty; the subject-"Bar- 
barians Presenting Tr ibu te ' lbe ing  symbolic of the peace and 
prosperity of the country. The popular pictorial motives on 
screens a t  this time were "The Dragon and the Tiger," "Lions," 
"Old Pine Trees" (respectively symbolizing the conflict between 
spirit and matter, nobility and power, longevity and fidelity). 

T h e  T o k u g a w a  Period.-In Japan during the Tokugawa 
period (1603-1868), a new movement in  decorative painting was 
developed by  Scitatsu ( I  576-1643) who preserved the vigorous 
and broad brush-work practised by the masters in monochrome, 
but in place of ink used pigments on a gold ground. Even as he 
adopted the coloring of the old Pamato-6, so he took many themes 
from old sources, such as the romances of Genji and Is&, the 
wars of the Hogen and Heiji Eras, the wind and thunder gods. 
H e  was also a genius in the impressionistic treatment of flowers 
and waterscapes on screens. Following S6tatsu1s style, K6rin 
(1657-1716) further enlarged upon decorativeness by introduc- 
ing more brilliant rolours and more daring composition. In the 

twofold screen depicting violent waves is apparent this artist's 
largeness of conception and power of technique. I n  the 
Tokugawa days, artists in all schools-the Kano, the Tosa, the 
Genre, the Literary, the Realistic--exerted their artistic efforts 
on screens. I n  principle, the pictorial scheme for screens by these 
painters of varied styles had changed little from that of the pre- 
ceding Ashikaga and Momoyama periods and it  is still continued 
to-day. A bold design is treated in  dissymmetry, yet  is well 
balanced and effective; a t  the same time it  bcars a certain moral, 
historical, legendary or auspicious significance. T h e  subjects 
treated were many and varied, including those which have al- 
ready been referred to  and also such themes as  the "Eight Views 
of Hsiao Hsing," the "Ten Snow-Incidents," the "A-fang Pleas- 
ance," the "Four Gray-beards of the Shan Mountain," the "Seven 
Sages of the Bamboo Grove," the "Four Accomplishments,'~ 
"Floating Fans," "Phoenixes," etc. Generally Japanese screens are 
six-fold, about 6 ft. in  height and 12  ft. in  width when stretched, 
and they are usually executed in pairs. Among the smaller type 
we may count "pillow" screens with brightly coloured pictures, 
which are placed about beds, and low, two-fold screens with 
simple decoration, o r  none at all, which are vsed in conn~ctinn 
with the tea-ceremony (9.v.). 

T h e  Ch'ing Dynasty.-During the Ch'ing dynasty (1644- 
1911) in  China, painting on screens was practised, as  indicated 
by the presence of occasional examples dating from the last few 
centuries. But i t  is in screens of applied art that the period ex- 
cels. I t  has already been said that the application of the minor 
arts t o  screens began in ancient China. The best known among 
such screens of recent centuries are the so-called "Coromandel 
screens" which are made of wooden panels finished with a coat 
of lacquer, through which designs-landscapes, figures, flowers, 
auspicious emblems, etc.-are incised and filled with various 
thick, opaque water-colours; a technique known from the Ming 
dynasty. A large portion, however, of the existing specimens are 
of the 17th t o  19th centuries. "Coromandel" has no bearing upon 
their provenance, but indicates that these screens of Chinese 
origin were shipped to European countries from the coast of 
Coromandel. Other screens in the category of lacquer are those 
mith lacquered panels (sometimes coated with white oil paint) 
decorated in gold lacquer; and those of red carved lacquer. 
Screens of carved teakwood construction set with jade and porce- 
lain plaques, or panelled with silks, tapestries or embroideries, 
are occasionally seen. (See also INTERIOR DECORATION; JAPA- 
KESZ PAINTING AND PRIXTS; CHINESE P A I ~ ~ I N G ;  FLOWER AR- 
RANGING; BATIK.) 

Furniture.- As an article of furniture, the screen is a n  orna- 
mental frame, usually of wood, but sometimes of metal, for pro- 
tection from observation, draught or the heat of a fire. Screens 
are made of all shapes and sizes, and may consist of leather, paper 
or textile materials fastened t o  the framework; they may have 
several leaves or only one-thus a fourfold screen has four leaves. 
Fire screens are usually small, with a single leaf-indeed in the 
Georgian period of English furniture they often took the form 
of a circular, oval, heart-shaped or oblong piece of framed em- 
broidery fixed to a wooden pole or upright, upon which they could 
be raised or lowered. This variety, which was called a pole-screen, 
was more effective as an ornament than as a protection. The hand- 
screen was light and portable, as the name imp!ies. At the present 
time fire-screens are often of glass set in metal frames. The 
larger type of screen, with several leaves, is  of uncertain origin, 
but probably first came into use towards the end of the 16th 
century. The earlier examples were of stamped or painted Span- 
ish leather or of some rich stuff such as tapestry; a t  a later date 
lacquer was extensively used. They were tall enough t o  conceal 
the person sitting behind them, and were frequently exceedingly 
handsome and stately. (K. T.) 
SCREW, a cylindrical or conical piece of wood or metal hav- 

ing a helical groove running round it. The surface thus formed 
constitutes an external screw, while a similar groove cut round 
the interior of a cylindrical hole, as in a nut, constitutes an internal 
screw. The ridge between successive turns of the groove is the 
"thread," and the distance between successive turns of the thread 
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is the "pitch." For screw as a mechanical power see MECHANICS; 
for the screw used to propel steamships see SHIPBUILDING. 

S t a n d a r d i z a t i o n  of Screws.-All screws made to-day are 
copies of pre-existing or master screws, which are made in nu- 
merous forms. These are so standardized that a thread cut to a 
given standard in England fits its fellow thread cut to  the same 
standard in America, Germany or elsewhere. The first attempt at  
securing uniformity in screw threads was made by Sir Joseph 
Lt'hitworth about 1841. I n  the course of about twenty years the 
Whitworth system generally displaced the previous heterogeneous 
designs of threads, by the existence of which engineers' repairs 
had been rendered most inconvenient and costly, almost every 
establishment having its own '(standard" set of screwing tackle. 

When the Whitworth threads were accepted in England, Ger- 
many and the United States, i t  appeared as though they were 
established for ever in an impregnable position, as a unifica- 
tion evolved from chaos. Moreover, Great Britain a t  that time 
occupied a position of pre-eminence in manufacturing engineering, 
which was favourable to the establishment of an English system. 
But two things were wanting to permanence-the facts that 
the Whitworth threads were not based on the metric system, 
and that the United States was destined to come into rivalry 
with Great Britain. Metric systems became standardized on 
the continent of Europe and the Sellers thread in Amerfca over- 
shadowed the it'hitworth, though it  is impossible to doubt that 
the Sellers like the Whitworth must in time be swallowed up by 
some one metric system. 

The threads now recognized as standard are included in about 
eight great systems, out of about sixty that have been advocated 
and systematized. Their elements are shown by the diagram, fig. 

I WHITWORTH THREAD LOWENHERZ CELISLE THREAD (METRIC) I 

SHARP VEE THREAD 

INTERNATIONAL STANDARD THREAD 
(METRIC) 

THURY THREAD ( M E T R ~  

BRITISH ASSOCIATION STAND4HD THREAD 

I SQUARE THRERD I 

I C.E.1. OR CYCLE ENGINEERS. INSLNTE I 'ACME <;READ 
STANDARD THREAD I 
FIG. 1.--SECTIONS O F  P R I N C I P A L  SCREW THREADS 

I ; but tables of dimensions are omitted, since they would demand 
too much space. 

METHODS OF CUTTING SCREWS 
There are four methods employed for the cutting of screw 

threads: one by means of a single-edged tool held in the saddle of 
the screw-cutting lathe, and traversed horizontally only, the cylin- 
der which is to receive the thread revolving the while; another by 
means of short master screws, hobs or leaders, controlling chasers 
or comb tools; the third by means of screw taps and dies, either 
the work or the tool being absolutely still. The fourth is by means 
of a milling cutter presented to the work in a special screw-milling 
machine, both the work and the cutter revolving. 

In t h e  Lathe.-The problem of screw-cutting in the lathe in 
the simplest f o r n ~  resolves itself into the relative number of revolu- 
tions of the lathe spindle and of the lead screw (fig. 2 ) .  If the 

two rotate at  the same speed, the thread cut on the spindle axis wili 
be equal in pitch to that of the lead screw. If the spindle revolves 
more slowly than the lead screw, a thread coarser than that in 
the latter will result; if i t  revolves more rapidly, one of finer pitch 
will be produced. The spindle is the first factor, being the driver, 
and the lead screw is driven therefrom through the change wheels 
-the variables-which determine the number of revolutions of the 

l 
FIG. 2.- (A) SIMPLE T R A I N  W H I C H  ROTATES LEAD SCREW I N  OPPOSITE 
DIRECTION TO MANDREL.  AND MAKES SLIDE-REST FEED AWAY FROM 
HEADSTOCK; (5) S I M P L E  T R A I N  W I T H  INTERMEDIATE W H E E L  O N  STUD,  
W H I C H  ROTATES LEAD SCREW I N  SAME DIRECTION AS MANDREL: ( C )  
TYPICAL COMPOUND T R A I N  ARRANGED FOR C U T T I N G  A SCREW F I N E R  
THAN T H A T  O F  LEAD SCREW: ( D )  FOR SCREW COARSER T H A N  THAT O F  
LEAD SCREW 

latter whether the same, or slower, or faster than the spindle. 
Screw-cutting in all its details is an extensive subject, including 
the cutting of what are termed odd or unequal pitches, that is, 
those which involve fractions, the catching of threads for succes- 
sive traverses of the tool, the cutting of multiple threads and of 
right- and left-hand threads, which involve much practical detail. 

The principle of screw-cutting may be stated briefly thus: the 
pitch of the guide screw is to that of the screw to be cut as the 
number of teeth on the mandrel or (headstock) wheel is to the 
number of teeth on the lead screw wheel. I t  is therefore simply 
a question of ratio. Hence for cutting threads finer than those 
of the lead screw, the guide screw must rotate more slowly than 
the lathe mandrel; and for cutting threads coarser than those of 
the guide screw, the lead screw must rotate faster than the lathe 
mandrel (fig. 2 ,  C and D).  When the ratios are ascertained, these 
facts indicate when the larger or the smaller wheels must be 
placed as drivers, or be driven. "Simple trains" are those which 
contain only one pair of change wheels; "compound trains" have 
two, three, four or more pairs (fig. 2 ) )  and are necessary when the 
ratio between the guide screw and the screw to be cut exceeds 
about six to one. 

A device which has becoine very popular under the name of 
Hendey-Norton gears comprises a nest of change wheels, mounted 
and keyed on the end of the lead screw. A stud wheel is made t o  
engage through an intermediate wheel with any one of the change 
gears, on the simple movement of a lever, giving different ratios 
for screw-cutting. These again are doubled or trebled by altering 
the ratios of other gears connected therewith, so that for each 
position of engagement of the stud wheel, two, or in some cases 
three, pitches can be cut. This avoids the waste of time involved 
in setting up fresh wheels on the swing-plate as often as a screw 
of different pitch has to be cut. 

Another step in the direction of economy depends on the re- 
moval of all screw-cutting, except those scre

w

s which are of 
several feet in length, from the ordinary lathe to the special chas- 
ing and screwing machines. When there was no other method 
available except that of common dies operated by hand or carried 
in a screwing machine, there was good reabcn why a true cutting 



SCREW I 9 3  
tool should be operated in the lathe through change wheels. But 
the reason no longer exists, since for the single cutting tool of the 
lathe the two or three cutters of the chasing and screwing ma- 
chines (figs. 3 and 4)  are substituted, and the hollow mandrel 
embodied in the latter permits of screws being cut and parted 
from the solid bars of several feet in length. 

The second method of cutting screws is that by means of hobs 
or leaders, and either comb or single-edged tools. That is, a 

ENTERlNG OR 
TAPER TAP 

MIDDLE OR 
SECOND TAP 

BOTTOMING OR 
PLUG TAP 

H O B  OR MASTER TAP 

short standard screw is mounted somewhere on the lathe, at the 
rear, or in front, and a nut partly embracing this becomes a guide 
to a bar which is attached to the tool slide directly. These are 
termed chasing lathes. Their value lies in the cutting of screws 
of but a few inches in length, of which large numbers are required, 
a familiar example being the screwed stays for the fireboxes of 
steam boilers, hundreds of which are used in a single boiler. 

By Taps  and Dies.-The third method embodies the use of 
taps and dies in their numerous designs. The simpler forms used 
are those operated by hand a t  the bench, from which all the ma- 
chine taps and dies have been elaborated. The tap is the solid 
screwed cylindrical tool which cuts an internal thread (fig. 3 ) ;  
the die is the hollow tool which cuts a thread on the outside of a 
cylinder (fig. 4). 

In  all taps and dies the problem is to cut a screw, of which the 

HERE IS COINCIDENCE AT THE 
BEGINNING OF ACTION 

S AT BEGINNING OF ACTJON 

AT COMPLmON OF ACTION 

of the stock, or a separate tightening screw is used a t  right angles 
with the handles, or the tightening screw is set diagonally in re- 
lation to the handle. Sir Joseph Whitworth's well known guide 
screw stock (fig. 5) is a typical example of the embodiment 
of the principle just stated, the dies being cut over a hob two 
depths of thread larger than the screw; one, a broad die, is used 
for guidance only, and two narrow dies do aB the cutting. 

FIG. 5 .- W H I T W O R T H  G U I D E  S C R E W  S T O C K  

The guide screw stock derives its name from the fact that it  em- 
bodies a guide a distinct from the cutters, b,b, the guide doing 
very little actual cutting; i t  is one of the best tools for screw- 
cutting outside the lathe, but some of the American types of dies 
give very accurate results, especially when they are combined 
with a guide placed in advance of the dies, to keep them truly 
parallel on the work. 

Machine  Work.-Hand tapping and screwing has long been 
confined to occasional pieces of work done by the fitter a t  the 
bench, the erecter and repairer. Screws and tapped holes required 
in quantities are done on machines which include numerous types, 
a t  a rate of production which would seem incredible were it not 
so common. For cutting common screws of no very great length 
the lathe has long been superseded by the various screwing ma- 
chines. The earlier forms were provided with clutch mechanism 
for running the solid 'dies back off the thread, in imitation of the 
action of the hands, and the dies could not cut a complete thread 
at  one traverse, two or three traverses being necessary in the 
production of a full thread. In  the modern screwing machines 
(fig. 3) the cutters are closed and released by cam mechanism, 
and all threads except those of large diameter are cut a t  a single 
traverse. Common bolts and nuts are cut in machines of this 
kind, machine taps, which are longer than hand operated taps, 
being employed in the same machines. 

But the smaller screws made in large quantities, and screws 
which have to be cut on pieces of work on which other operations, 
as turning, boring, facing, knurling, have to be performed, are 
made in the numerous capstan or turret lathes, the dies or taps be- 
ing held in the turrets. I n  most cases, however, the dies are held in 
a chuck which is inserted in one of the holes in the turret and 

, 
TAPER SCREW 

- . . . . . . . - . 
FOR LATHES 

I 
SPLIT RING 

angle of thread changes from point to root, with tools whose angle 
must remain constant. I n  taps there is no choice of angle, since 
they must be the exact counterparts of the tapped threads 
when finished. But  in dies a compromise is made by cutting them 
with hobs, or master taps, one thread larger than the thread to 
be cut by the dies. Briefly, the practical effect is that the dies 
are only counterparts of the thread to be cut a t  about the middle 
part of their action. 

Dies are held in stocks. I n  the common die stocks one adjustable 
die is moved forward with a screw, which forms one of the handles 

which is better for the cutting of the finer screws. More valuable 
than any other single improvement is the automatic opening of 
many dies used in turret lathes, by which the running back of the 
die over the work is avoided. They are so beautifully contrived 
that contact with a stop, the position of which can be regulated, 
arrests the cutting action and causes the dies to fly open away from 
the screw, so that the turret can be slid away instantly, while the 
dies close in readiness for the next screw. 

Sizilzg Taps are used for the finishing of threads which are re- 
quired to be finished so uniformly as t o  be interchangeable one 
with the other. These are ordinary plug or second taps, generally 
short in length, and as they remove but a mere trifle of material 
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they retam their size for a very long time. T h e ~ a s e  of sizing taps 
is more difficult than that of dies, because a die can be readily 
compressed t o  an extent sufficient to compensate for wear, but a 
tap has to be expanded. 

Screw M i l l i n g  and Thread Grinding.-Screw milling, the 
Latest development in screw-cutting, involves the use of a special 
machine, something like the lathe in outline, the piece of work 

be threaded being rotated in the axis of the machine. The cut- 
ter is carried in a head, with swivelling arrangements, to provide 
for variations in screw angles, and is rotated a t  speeds suitable 
for the metal or alloy being cut. The necessary traverse is im- 
parted either to the work or to the cutter, according to the design 
of machine, by lead screw and change gears. This method is em- 
ployed to a considerable extent, chiefly for cutting coarsely 
threaded screws and worms. The great advantage which the re- 
volving cutter possesses over the single-edged tool is its rapidity 
of action, by which threads may be produced more quickly than 
in the Iathe. 

Much of the precision finishing of screws is now performed 
with the aid of grinding wheels, which will operate on hardened 
screws as well as on unhardened. Some of this work is done in 
small precision lathes, while there are worm-thread grlnders 
for accurately finishing the flanks of the threads of large screws 
or worms. 

TESTING SCREWS 
The screws cut in engineers' shops are sufficiently true for all 

practical purposes. But the fact remains that no guide screw 
yet made is true, and no true screw can be made apart from the 
use of devices which are unknown in the machlne shop. The 
microscope is brought into requlsltion for testing standard screws, 
but commercial screws simply have to pass the test of gauges. 
The microscope class of measuring machine makes use of cross- 
hairs, adjusted to various portions of the screw, and a micrometer 
apparatus for fine reading of differences. At the National Physi- 
cal laboratory, Teddington, England, there are fine machines for 
testing pitch errors by the system of magnification of the move- 
ment of a style brought into contact wlth the threads of the 
screw undergoing examination. The magnification is 750 in one 
case. The results of errors in any screw sent for test are shown 
on a chart. 

An accurate mode of testing effective screw diameters is by 
means of what is termed the "three-wire" method. Three hard 
steel wires lapped to a high state of accuracy are laid in the grooves 
of a screw, two on one side and one on the other, and measure- 
ment is taken over the lot with a micrometer calliper, or in a 
measuring machine. 

Screw thread gauges are considered in the article TOOL, but 
a new kind of testing has arisen, which does not come under the 
head of a tool, since it  depends on optical methods. Briefly, a 
magnified image of the screw thread, as much as fifty times 
larger, is thrown on a screen by a lantern. The screw rests in a 
cradle in front of the lens, and any number of screws can be 
tried in succession. First a master screw or gauge is put in and 
its shadow projected on to a tolerance chart on the screen some 
distance. When the cradle has been adjusted so that this master 
screw appears correctly on the chart, the screws to be trled will 
reveal, by their position on the chart, whether they are too large 
or too small, or of inaccurate pitch. Short framed llnes indicate 
the boundaries of a good thread while a faulty shadow is seen 
to be undersize. Errors of pitch are revealed by the shadow stand- 
ing too far to  one side. 

The problem of producing a true screw has occupied investlga- 
tors since the days of Henry Maudslay (1771-1831). The great 
difficulty is that of attaining accurate pitch, so that the distances 
between all the threads shall be uniform, and consequently that a 
nut on the screw shall move equably during the rotation. The im- 
portance of this point is felt in the dlvlding engines of varlous 
classes employed for ruling, and in measuring machines used 
for testing standards of length. 

There are a number of methods of correcting the errors 
in screws; the principal one is that of retarding or accelerating 
the traverse motion of the screw-cuttlng tool by means of a com- 

pensating lever bearing on a compensating bar, which is formed 
after observations have been made on the degree of accuracy of 
the leading screw used to propel the tool carriage. The original 
errors in the leading screw are therefore eliminated as far as possi- 
ble. The inspection of the screw is done by means of the micro- 
scope working in conjunction with a line measure fastened down 
parallel with the axis of the screw, so that the coincidence or 
otherwise of the screw pitches with the subdivisions of the meas- 
ure may be compared. (J. G. Ho.) 

SCREWDRIVER, the tool which drives screws, must be 
made of good steel and suitably tempered so that it wlll not snap 
off through being too hard, or twist or bend through being too 
soft. The chief interest in this connection in manufacturing 
processes and repairs attaches to  the mechanically operated screw- 
drivers which vastly speed up the rate of removing or inserting 
screws. Some are driven by a flexible shaft actuated from a cord 
and pulley, the shaft being manoeuvred about anyhow to suit 
the situation of the screws. Or a pneumatic or electric drill is 
fitted with the blade, and held in the hands anywhere required. 
Some small art~cles demanding the use of numerous screws are 
placed under a fixed screw-driving machine, the spindle of ahlch 
carries the driver blade, pressed down by a lever. I n  wood work- 
ing, screw-driving machines are largely used in mass production. 

For hand use only the ratclzet and the spiral types are very 
convenient. The former enables the grip to be maintained on the 
handle the whole of the time, while the screw is turned in either 
direction, leaving one hand free. The latter sends the screw 
home or runs i t  out on giving a straight push to the handle. Some 
drivers combine both actions for selection as desired. 

SCREW-PINE, the popular name for plants of the genus 
Pandanus, which are shrubs or trees of peculiar habit, having 
a main stem and a few branches a t  the ends of which is a tuft 
of long, stiff, narrow leaves closely arranged in three strongly 
twisted lines. The stem forms stout roots some distance above the 
ground; they grow obliquely downwards to the soil, and owing to 
the decay of the lower part of the stem the plant is often sup- 
ported merely by these strong prop-11ke roots. The ripe fruits are 
borne in often very large spherical or cylindrical heads, which are 
often extremely hard. The genus is the principal one of the 
family Pandanaceae, a small family of monocotyledons, which is 
widely distributed through the tropics of the Old World, espe- 
cially in the islands of the Malay archipelago and of the Indian 
and Pacific oceans. 

SCREW-PROPELLER: see SHIPBUILDING. 
SCRIABIN, ALEXANDER NICHOLAEVICH ( I  87 I- 

I ~ I ; ) ,  Russian composer, was born at  Moscow on Christmas Day 
1871 (O.S.). His father was a lawyer; his mother, a good pianist 
and pupil of Leschetizsky, died when he was one year old. His 
schooling was received in the Rloscow Cadet Corps, but he never 
showed any liking for the military career for which he was 
intended, and a t  18 entered the RIoscow Conservatoire of RiIusic 
where he was a pupil of Safonov and Taneev. On leaving the 
conservatoire Scriabin was greatly helped by the patriotic music 
publisher Belaiev, who brought out his earlier works and arranged 
a European piano recital tour for him. At 2 0  he returned to 
Moscow and joined the conservatoire staff. Later he again 
travelled, this time for six years, visiting the United States 
amongst other countries. H e  then settled in  Brussels for some 
time, and in 1910 returned to Moscow. I n  1914 Scriabin visited 
England, giving two piano recitals, playing his own concerto and 
appearing as pianist in his Prometlzez~s. H e  mas then suffering 
from a tumour of the lip, from which, soon after his return, he 
died, April 14, 1915. 

As a composer, Scriabin represents what may be called the 
classical-romantic school carried forward to its most advanced 
point. The form of his sonata and symphony movements he de- 
rives from Mozart, through Beethoven; however bewildering 
these may a t  first sound, they will be found, on further hearing, 
to be laid out on essentially the Mozart-Beethoven lines. I n  his 
pianistic idiom and general pianistic qualities of style, Scriabin 
derives largely from Chopin, of whose work he was a great 
admirer. All this then indicates a conservative side to his coma 
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position, but  he was more radical in  his harmonies, and it  was, 
probably, largely the novelty o f  these that retarded appreciation 
o f  his later works. I t  is said that Scriabin gradually evolved a 
synthetic scale o f  upper partials or "mystic" chord o f  superposed 
4 t h ~ .  (C,D,E,F#.A,Bb, or as a chord, C,F#,ES.E,A,D). One's 
actual impression, however, o f  his harmony is o f  an almost cense- 
less chromaticism and o f  an almost unbroken use o f  the dominant 
chord with the flat 7th. gth, ~ g t h ,  sharpened 4th, and most 
frequent o f  all, the sharpened 5th (or  flattened 6 th ) .  I t  is seldom 
one recognizes his chord o f  superposed 4 t h ~  as such, excepting at 
times the characteristic two  perfect 4ths at the top. I n  his later 
work he makes still further harmonic excursions, notably with 
sharp 7 t h ~  or flat znds. T h e  hint o f  this new harmonic scheme 
may  be seen in  the earliest compositions, and its development was 
fairly regular and consistent, until i t  came t o  dominate his later 
output. I n  his later works he  discards entirely the old key  signa- 
tures. I n  his orchestration Scriabin calls for a large force, and 
uses it very  freely: his scores are exceedingly contrapuntal in 
texture, the  various instruments moving very independently and 
weaving together their respective themes: muted brass plays a 
largc part in  his orchcstral calaur scheme. In the first symphony 
a chorus is used in  the  finale; the Poem of Fire also uses a chorus, 
but  in  an orchestral way,  n o  words being supplied. For the last- 
named work the composer also wrote an optional part for a 
"Tastiera per luce," or keyboard o f  light, the intention being that 
varying colours should play upon a screen as the work was being 
performed. T h e  composer was greatly interested in  theories as 
t o  a correspondence between the  musical scale and the scale 
o f  colours. I n  his great Mystery ( l e f t  unfinished at his death) 
music, dance, speech, perfume and colour were t o  be  combined; 
this work was t o  be  rather a work o f  ritual than o f  art, and was 
t o  express i ts author's idealistic mysticism through the medium o f  
2,000 participants. 

I t  is usual t o  look upon Scriabin's musical work as hrgely the 
expression o f  theosophical views, and undoubtedly much o f  his 
inspiration was drawn f rom the  works o f  Blavatsky and others. 
He  was not ,  however, a close reader or a careful thinker. Seizing 
the main idea o f  a book or a creed, he  would neglect the details, 
and then his imagination would quickly develop a huge scheme o f  
thought having little relation t o  what he had read. T h e  titles o f  
many o f  his works and o f  their separate parts, and the marks o f  
expression affixed t o  particular passages, indicate plainly the 
existence o f  a spiritual "programme." T h e  emancipation o f  the 
human soul through ceaseless striving, and its achievement o f  
self-expression, m a y  be  said, very  roughly, t o  represent the general 
sense o f  the  spiritual basis o f  Scriabin's musical works. 

T h e  works o f  Scriabin have been variously classed into periods. 
A logical classification is into four periods as follows: 1st period, 
with a strong Chopin influence; the  dividing line between this and 
the 2nd period runs through the first symphony, and the 2nd 
period shows some Wagner and Liszt influences; the dividing line 
between this and the  3rd period runs through the f i f th  sonata, 
and a 4 t h  period begins wi th  the  Poem of Fire. 

Among Scriabin's principal works are the following. For orches- 
t ra:  Reverie, op. 24; first symphony, op. 2 6 ;  second symphony, 
op. 29; third symphony (or  Divzne Poenr), op. 4 3 ;  fourth sym- 
phony (or  Poem of Ecstasy),  op. 54;  Promefheus (or  "Poem of 
Fire"), op. 60. For piano: t en  sonatas, together with a very large 
number o f  preludes, t tudes ,  impromptus, mazurkas, poems, ctc., 
including the  great Vers la Flamme poem and the much-discussed 
last work,  the  Five Preludes (op. 74 ) .  For piano and orchestra: 
Concerto, op. 20. N o  songs or chamber music are included in 
Scriabin's output.  (P .  A. S.) 

SCRIBE, AUGUSTIN EUGENE (1791-1861), French 
dramatist, was born i n  Paris o n  Dec. 2 4 ,  1791. His first piece 
Le Pre'tendu sans le savoir, was produced without his name at the 
VariCtks i n  1810, and was a failure. Numerous other plays, 
written i n  collaboration wi th  various authors, followed; but 
Scribe achieved n o  distinct success till 181 5, when Une Nuit de 
la garde nationale, written i n  collaboration with Delestre-Poirson 
made h i m  famous. Thenceforward his fertility was unceasing 
and its results prodigious. He  wrote every kind o f  drama- 

vaudevilles, comedies, tragedies, opera-libretti. T o  the  Gymnase 
theatre alone he  is said t o  have furnished a hundred and f i f t y  
pieces before 1830. Th i s  extraordinary fecundity is  explained b y  
the  svstematic methods o f  collaboration which he  established. 
H e  had a number o f  co-workers, one o f  whom supplied the  story,  
another the dialogue, a third the jokes and so on. H e  is  said 
i n  some cases t o  have sent sums o f  money for  "copyright i n  
ideas" t o  men  who were unaware that he had taken suggestions 
f rom their work. Among his collaborators were Jean Henri 
Dupin ( I  787-1887), Germain Delavigne, Delestre-Poirson, MCles- 
ville ( A .  H .  J .  Duveyrier), Marc-Antoine Desaugiers, Xavier 
Saintine and Gabriel LegouvC. His dCbut in  serious comedy 
was made at the  ThC2tre Fran~ais  i n  1822 wi th  Valdrie, t h e  first 
o f  many  successful pieces o f  the  same kind. His industry was 
untiring and his knowledge bo th  o f  the  mechanism o f  t h e  stage 
and o f  the  tastes o f  the  audience was wonderful. H e  was for 
f i f t y  years the  best exponent o f  the ideas o f  the  French middle 
classes. T h e  best-known o f  Scribe's pieces af ter  his first suc- 
cessful one are Une Chaine (1842) ;  Le Verre d'eau (1842) ;  
Adrienne Lecouvrew (1849) ,  in  conjunction wi th  LegouvC; 
R~r t rnnd  ~t Raton, 0% L'art d~ r n ? z ~ p i r ~ r ;  and the  libretti o f  m a n y  
o f  the most famous operas o f  the middle o f  the century, especially 
those o f  Auber and Meyerbeer. T h e  books o f  La Mue t t e  de 
Portici, Fra Diavolo, Robert le Diable, and o f  Les Huguenots are 
wholly or i n  part b y  him. Scribe died in  Paris o n  Feb. 2 0 ,  1861. 

His Oeuvres compl?tes appeared in seventy-six volumes in 1874-85. 
See LegouvC, EugBne Scribe (1874) ; and N .  C.  Arvin, B. Scribe and 
the French Theatre, 1815-60 (Cambridge, Mass., 1924). 

SCRIBES, a famous Jewish group frequently mentioned to-  
gether with the Pharisees (q.v.) ,  i n  the  Gospels. Their  rise is 
connected in  the closest possible manner with the  s tudy o f  the  
Torah ( L a w ) .  Th i s  study and understanding o f  the  Torah was 
highly complex in  character; i t  followed, therefore, that t h e  exist- 
ence o f  a distinct body o f  experts on the  subject became a neces- 
sity. Thus  there arose the  scribes, wi th  whom Torah-study was 
a matter o f  professional occupation. Originally this occupation 
belonged t o  the  priesthood, for  the  priests were at first, bo th  the  
guardians and teachers o f  the Law. Ezra himself was bo th  priest 
and Sopher ("scribe"). But b y  degrees the study o f  the  law was 
pursued b y  others besides the  priests-for the  Laze, was meant 
equally for layman and priest, and the one had as m u c h  interest 
i n  i t  as the  other-so that  there arose an independent class o f  
Torah-students, who i n  t ime supplanted the  priests as teachers 
o f  the people, and became the  recognized official exponents o f  
the law. At the  same t ime,  this did not necessarily exclude scribes 
f rom being priests for ,  o n  the  testimony o f  Philo, w e  k n o w  that 
in  the synagogues priests o f t e n  undertook the  du ty  o f  reading 
the  law and expounding i t  t o  the people, a du ty  which belonged 
specifically t o  the  scribes; so that there i s  no reason t o  believe 
that scribes were never priests. I n  the  first instance, scribes 
occupied themselves exclusively wi th  s tudy;  they  were not 
allowed t o  pursue any other calling, lest their thoughts should be  
withdrawn f r o m  Torah-study; see Ecclus. xxxviii. 24: " T h e  wis- 
dom o f  a learned man  cometh b y  opportunity o f  leisure: and he 
that hath little business shall become wise . . ." But  in later 
days i t  became absolute du ty  for them t o  have some other calling 
besides, in  order t o  earn a livelihood, the reason being that  all 
labour for the  law had t o  be  gratuitous. For the  most  part the  
scribes belonged t o  the  Pharisaic party; but  as the one qualifi- 
cation for being a scribe consisted i n  being "learned i n  the  Law" 
there must  have been scribes i n  the  Sadducean party as well, 
indeed this is implied in  the  N e w  Testament (see Mark ii. 16, 
Luke v. 30, Acts xxiii. 9) .  As the  scribes were occupied wi th  the  
administration o f  the  law as well as with i t s  study, t h e y  were 
also called "Lawyers" ( M a t t .  xxii. 35, Luke vii. 30, x. 25, xi. 45,  
4 6 ) ,  or "teachers o f  the  Law" (Luke  v. 17, Acts v. 34)  ; "Lawyer" 
and "Scribe" are synonymous, for  which reason they  are never 
mentioned together in  the  N e w  Testament.  But as administrators 
o f  the law it  followed, i n  a natural course, that the  scribes shouid 
also be among those who saw t o  i ts being carried ou t ;  so that 
they  also had the power o f  sitting as judges, and therefore also 
s f  passing sentence upon those who were guilty o f  breaking the 
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law. Hence scribes were among those who composed the great 
Sanhedrin a t  Jerusalem, and as they were the ones whose special 
study of the law made them experts, i t  cannot be doubted that 
their influence in this supreme court must have been considerable. 

The difference between the scribes and the pharisees was briefly 
this-the scribes handed down the traditional, i.e., the Oral Law 
as well as the Written Law, and explained i t ;  the pharisees carried 
out in actual practice what was prescribed This, of course, does 
not mean to say that the scribes did not also strictly observe the 
legal enactments; but that their special duties constituted them 
a class distinct from the pharisees is clear from the way in which 
they are differentiated in the New Testament, for there we read 
of the "Scribes of the Pharisees" (Mark ii. 16, Acts xxiii. g), and 
of "the Pharisees and their scribes" (Luke v. 30), showing clearly 
that the scribes were distinct from the Pharisees. See G. F. 
Moore, Judaism. (G. H. B.) 

SCRIPPS, EDWARD WYLLIS (1854-1g26), American 
newspaper publisher, was born at  Rushville (Ill.) June 18, 1854. 
He was brought up on a farm in Winchester county and in 1872 
joined the staff of the Detroit Tribune,  then owned by his brother 
James. Fire destroyed this paper in 1875 and the same year J. E. 
Scripps founded the Detroit Evening News,  with E.  W. Scripps 
as city editor. Three years later the latter founded the Cleveland 
Penny Press, which under his direction achieved immediate suc- 
cess. H e  gradually acquired other journals in Ohio and elsewhere, 
which later became known as the Scripps-Howard group. 

I n  1896 he, in conjunction with Rlilton A. McRae, formed the 
Scripps-McRae Press Association for the purpose of providing his 
papers with cable news. H e  also, in 1901, organized the News- 
paper Enterprise Association, with the object of supplying fea- 
tures to local papers. In  1908 the Scripps-McRae association was 
merged with the publishers' press association and the Pacific coast 
press association, under the name of the United Press Association, 
Mr. Scripps holding a controlling interest. I n  191 7 his health broke 
down under the strain of war work and in 1920 he retired from 
business activity. I n  this same year he founded and endowed 
Science Service, a news bureau for the dissemination of scientific 
facts. In  1924 he transferred control of his various interests to 
his son Robert P. Scripps. H e  died on board his yacht in Monrovia 
bay, Liberia, West Africa, on March 12, 1926. 

SCROFULA or STRUMA, the general names formerly 
given to the disease now termed tuberculosis (9.v.)-"scrofulous," 
"strumous" and "tuberculous" being nearly interchangeable. The 
particular characters associated with "scrofula" have, therefore, 
varied a t  different periods when the real nature of the disease was 
~lrisunderstood; but essentially what was meant was tuberculosis 
of the bones and lymphatic glands, with its attendant symptoms, 
and it  is in this sense that the word survives. The old English 
popular name was "king's evil," so called from the belief that the 
sovereign's touch could effect a cure. This superstition can be 
traced back to the time of Edward the Confessor in England, and 
to a much earlier period in France. Samuel Johnson was touched 
by Queen Anne in I 7 I 2. 

( S e e  also KING'S EVIL.) 
SCROGGS, SIR WILLIAM (c. 1623-1683), lord chief 

justice of England, was the son of a butcher of sufficient means 
to give his son a university education. Scroggs went to Oriel 
college, and later to Pembroke college, Oxford. There is some 
evidence that he fought on the royalist side during the Civil 
War. H e  was called to  the bar in 1653, was appointed a judge of 
the common pleas in 1676, and two years later was promoted to 
be lord chief justice. As lord chief justice Scroggs presided 
at the trial of the persons denounced by Titus Oates for com- 
plicity in the "popish plot," and he treated these prisoners with 
characteristic violence and brutality, overwhelming them with 
indecent sarcasm and abuse while on their trial, and taunting 
them with savage mockery when sentencing them to death. He 
may at  first have been a sincere believer in the existence of a 
plot; a t  all events he did nothing to test the credibility of such 
perjured witnesses as Oates, Bedloe, and Dangerfield. At the 
trial in Feb. 1679 of the prisoners accused of the murder of Sir 
Edmund Godfrey he gave a characteristic exhibition of his 

methods, including a tirade against the Roman Catholic religion. 
But Oates' next move, accusing the queen's physician, Wakeman. 
seemed to be going too far, and in the succeeding trials Scroggs 
impugned the testimony of Bedloe and Oates, thereby incurring 
great unpopularity in the country. Oates and Bedloe now ar- 
raigned him (1680) before the privy council for misconduct of 
the Wakeman case, but he was acquitted. The same year he 
discharged the grand jury to save the duke of York from trial 
as a popish recusant. I n  Jan. 1681 he was impeached; dissolution 
saved him, but he was removed from the bench. H e  died on Oct. 
25, 1683. 

Scroggs was perhaps the worst of the judges who disgraced 
the English bench a t  a period when i t  had sunk to the lowest 
degradation; and although his infamy is less notorious than that 
of Jeffreys, his character exhibited fewer redeeming features. 
Scroggs was the author of a work on the Practice of Courts-Leet 
and Courts -Bwon (London, I ~ O I ) ,  and he edited reports of the 
State trials over which he presided. H e  was the subject of many 
contemporary satires. 

See W. Cobbett, Complete Collection of State Trials (vols. i.-x. of 
State Trials, 33 vols., London, 1809); Roger North, Life of Lord 
Guiljord, etc., edit. by A. Jessopp (3 voIs., London, 189o), and 
Examen (London, I 740) ; Narcissus Luttrell, A Brief Relation o f  
State Aflairs, 1678-1714 (6 vols., Oxford, 1857); Anthony & Wood, 
Athenae Oxonienses, edited by P. Bliss (4 vols., London, 1813-20) ; 
Correspondence of the Family of Hatton, edit. by E. M. Thompson 
( a  vols., Camden Soc. 22 ,  23, London, r878) ; Lord Campbell, Lives 
o f  the Chief Justices of England (3 vols., London, 1849-jj) ; Edward 
Foss, The Judges of England (9 vols., London, 1848-64) ; Sir J. F. 
Stephen, History of the Criminal Law of England (3 vols., London, 
1883) ; Henry B. Irving, Life of Judge Jeflreys (London, 1898). 

SCROPE ( s k r E p ) ,  an old English family of Norman 
origin. Sir William le Scrope, of Bolton, in Wensleydale, York- 
shire, had two sons, HEXRY (d. 1336) and GEOFFREY (d. 1340), 
both of whom were in succession chief justice of the king's bench 
and prom$ent supporters of the court in the reign of Edward 11. 
Henry was father of RICHARD LE SCROPE, 1st Baron Scrope of 
Bolton ( c .  1327-1403), chancellor of England, an active adherent 
of John of Gaunt. Having been knight of the shire of Yorkshire 
in the parliament of 1364, he was summoned to the upper house 
as a baron by writ in 1371, when he was made treasurer and 
keeper of the great seal. I n  1378 Lord Scrope became chancellor; 
he attempted to curb the extravagance of Richard 11.) and was 
dismissed in 1382. 

His eldest son WILLIAM (c. 1350--1399) was created earl of 
Wiltshire in 1397 by Richard II. ,  and he bought the sovereignty 
of the Isle of Man from the earl of Salisbury. I n  1398 he became 
treasurer of England. His execution a t  Bristol was one of the 
tirst acts of Henry IV., and the irregular sentence of an improvised 
court was confirmed by that monarch's first parliament. Wiltshire's 
father, Lord Scrope, and his other sons were not included in the 
attainder, but received full pardon from Henry. Scrope, who 
was the builder of Bolton Castle, his principal residence, died in 
1403. He was succeeded in the barony by his second son, Roger, 
whose descendants held it  till 1630. On the death of EMMANUEL 
SCROPE, 11th baron (1584-1630), who was created earl of Sun- 
derland in 1627, the earldom became extinct. 

SIR GEOFFREY LE SCROPE (d. 1340), chief justice of the king's 
bench as mentioned above, uncle of the first Baron Scrope of 
Bolton, had a son Henry (1315-1391), who in 1350 was sum- 
moned to parliament by writ as Baron Scrope, the designation 
"of Masham" being added in the time of his grandson to dis- 
tinguish the title from that held by the elder branch. HENRY 

LE SCROPE, 3rd Baron Scrope of Masham ( c .  1376-1415), Was a 
fdvourite of Henry V., by whom he was made treasurer in I410 
snd employed on diplomatic missions abroad. But in 1415 he 
was concerned in a conspiracy to dethrone Henry and was ex- 
~ c u t e d  at  Southampton, when his title was forfeited. I t  was, 
however, restored to his brother John in 1455; and i t  fell into 
sbeyance on the death, in 1517, of Geoffrey, 11th Baron Scrope 
3f Masham, without male heirs. 

See Sir N .  H .  Nicolas, Tlze Scro'pe and Grosvenor Controversy ( 2  

vols., London, 1832), containing much detailed information about the 
various branches of the Scrope family; J .  H. Wylie, History of England 



under IIenry IV. (4 vols., London, 1884-98) ; Edward Foss, The Judges 
of England (9  vols., London, 1848-64) ; G. P. Scrope, History of the 
Manor and Axcie~zt Barony of Castle Combe, Wilts (London, 1852) ; 
G. E. C., Complete Peerage, vol. vii. (London, 1896). 

SCROPHULARIACEAE, a family of seed plants belong- 
ing to the sympetalous section of Dicotyledons and a member 
of the series Tubiflorae. I t  is a cosmopolitan order containing 
about 2 0 0  genera with about 2,600 species; the majority of them 
occur in temperate regions, the numbers diminishing rapidly 
towards the tropics and colder regions. About 30% of the species 
are annual herbs, such as eyebright (Eupl~rasia oficinalis), cow- 
wheat (Melav~#yrum) ,  and species of Veronica; more than 60% 
are biennial or generally perennial herbs and undershrubs, such 
as  species of Veronica, mullein (Verbascztm), foxglove (Digitalis 
fiurpurea), etc., while shrubs and trees are rare; Paulowzia, a na- 
tive of the mountains of Japan, a tree with large leaves and hand- 
some panicles of violet flowers, is grown in European gardens. 

The stem is sometimes prostrate and creeping, as in ivy-leaved 
toad-flax (Lirzaria cynzbalauia) and some of the native British 
Veronicas, but generaIly erect as in foxglove, figwort, mullein, etc. ; 
a iew are climbers as Rhodochiton and il/iaurandia. The South 
African genera Hyobafzche and Harveya are parasites almost de- 
void of chlorophyll with scale-like leaves; and many genera are 
semiparasitic, having green leaves, but attaching themselves by 
root-suckers to  roots of grass, etc., from which they derive part of 
their nourishment; such are Euphrasia, Rhinanthus, Pedtcularis, 
etc. A few genera are aquatic. e.g., LivznophiIa (Old WorldTropics) , 
and have much divided submerged leaves and entire aerial leaves. 
The flowers are solitary in the leaf-axils, as in Mimulus, species of 
Lifzaria, etc., or form spikes or racemes which are terminal as in 
foxglove, species of Veronica, etc., or axillary, as in Veronica 
(Chamaedrys section). The flowers are hermaphrodite, hypogyn- 
ous and zygomorphic in the median plane, being often more or 
less two-lipped, and having five sepals joined below and persist- 
ing in the fruiting stage, five petals uniting to form a corolla 
of various shape, generally four stamens, the fifth (posterior) 
being suppressed or represented by a rudiment, while the anterior 
pair are longer than the posterior, and two generally equal carpels 
in the median plane forming a two-celled ovary containing numer- 
ous anatropous ovules on a thick axile placenta, and bearing a 
simple or bilobed style. 

When a terminal flower is present it becomes regular as in toad- 
flax, where radial symmetry is produced by development of a spur 
to each petal-such flowers are termed peloric; all the flowers in a 
spike are sometimes peloric. In  Ez~phrasia and many species of 
Veronica the posterior sepal is suppressed. The form of the corolla 
shows great variety, depending on the length and breadth of the 
tube-which in Veronica is almost obsoiete, while in foxglove 
it is large and almost bell-shaped-and the development of the 
limbs, which are spreading in Veronica, small and almost erect in 
figwort, or form a pair of closed lips as in Limria and Antirrhinz~m. 
I n  Verbascum the five segments are almost equal, forming a 
nearly regular corolla; the approach to regularity in the corolla 
in Verbascum is associated with the presence of five fertile 
stamens, but the three posterior are generally larger than the two 
anterior. I n  Veronica, Calceolaria and other genera only two 
stamens are present. Honey is secreted by a disk surrounding 
the base of the ovary or by special nectaries below it. Verbascum 
and Veronica with a short-tubed corolla represent an open type 
of flower with more exposed nectar; in foxglove the honey is a t  
the base of the long tube, and a bee crawling to reach it will rub 
with its back the anthers or stigmas which are placed on the upper 
side of the bell. The closed flowers of Linaria and Antirrhinum can 
be visited only by insects strong enough to separate the lips. 

The fruit is generally a capsule surrounded at  the base, or some- 
times as in yellow-rattle (Rlzinanthus) enveloped in the persistent 
calyx; it opens by two or four valves, or, as in Antirrhinzim, by 
pores. Occasionally it is a berry. In  Linariu cymbalaria the fruit 
becomes buried by the stalks bending downwards when ripe. 

The family is divided into tribes by characters derived from the 
number of fertile stamens present and the form of the corolla. I t  
is weii represented in Britain by 13 genera, viz , t'erbasczrrrt (mul- 

lein), Linaria (toad-flax) . Antirrhirzztm (snapdragon), Scrophzdarira 
(figwort), Limosella, Sibthorpia, Digitalis (foxglove), Veronica 
(speedwell), Bartsia, Euphrasia (eyebright), Rhinanthzu (yellow- 
rattle), Pedicularis (louse-wort) and Melampyrum (cow-wheat). 
The best known representatives in North America are Verbas- 
cum (mullein), Pentsfemon (beard-tongue), il-irimulzls (monkey- 
flower), veronica (speedwell), Gerardia, Castille ja (painted cup), 
and Pedicztlaris (louse-wort). Common in cultivation are Euro- 
pean species of Anfirrhinum (snapdragon). Digitalis (foxglove), 
and Limria (toad-Aax). Several genera are well known in gardens ; 
such are Calceolam'a, Collinsia, Pentstemon and Mimulus (musk). 

SCRUB-BIRD, the name applied to  species of an Australian 
genus of birds and especially to Atrichornis clamosa. This bird is 
brown above, each feather barred with a darker shade; the throat 
and belly are reddish-white and there is a black patch on the 
throat; the flanks are brown. It inhabits the thickest "scrub" 
and the males are noisy and imitative. A second species, A. 
rufescens, from New South Wales, is brown all over. They form 
the family Atrichoruithidae of the perching birds (Passeres). 

SCRUTIN DE LISTE, a system of election of national 
representatives by which the electors cf a department vote for a11 
the deputies to be elected in that department, comparable to the 
"general ticket" in the United States (Fr. scrz~tin, voting by bal- 
lot, and liste, a list). I t  is distinguished from the scrutin d'ar- 
uondissement, under which the electors in each arrondissement 
vote only for the deputy to be elected in it. See REPRESENTA- 
TION. 

SCRUTINY, careful examination or enquiry. The word is 
specifically applied in the early Church to the examination of the 
catechumens or those under instruction in the faith. They were 
taught the creed and the Lord's Prayer, examined therein and ex- 
orcized prior to baptism. Scrutiny also indicates a method of 
electing a pope in the Roman Catholic Church, in contradis- 
tinction to two other methods, acclamation and accession. (See 
CONCLAVE.) In  the law of elections, scrutiny is the careful 
examination of votes cast after the unsuccessful candidate has 
lodged a petition claiming the seat, and alleging that he has the 
majority of legal votes. 

SCUDERU, GEORGES DE (1601-166'j), French writer, 
was born at  Havre, on Aug. 2 2 ,  1601. He first served in the army 
but conceived a fancy for literature before he was thirty, and 
during the whole of the middle of the century he was one of 
the most characteristic figures of Paris. H e  gained the favour 
of Richelieu by his opposition to Corneille. H e  wrote a letter 
to the Academy criticizing the Cid, and his play, LJA?nour tyran- 
niqzte (1640), was patronized by the cardinal in opposition to 
Corneille. H e  was appointed governor of the fortress of Notre- 
Dame de la Gsrde, near Marseilles in 1643, and in 1650 he was 
elected to the Academy. During the troubles of the Fronde he 
was exiled to  Normandy, where he made his fortune by a rich 
marriage. H e  was an industrious dramatist, but L'Amour tyran- 
nique is practically the only piece among his numerous tragi- 
comedies and pastorals that has escaped oblivion. His other 
most famous work was the epic of Alaric (1655). H e  lent his 
name to his sister's first romances, but did little beyond correct- 
ing the proofs. H e  died a t  Paris on May 14, 1667. ScudCry's 
swash-buckler affectations have been rather exaggerated by liter- 
ary gossip and tradition. Although possibly not quite sane, he had 
some poetical power, a fervent love of literature, a high sense 
of honour and of friendship. 

SCUDERY, MADELEINE DE (1607-1 7°1), French 
novelist, sister of Georges de ScudCry (q.v.), established herself 
in Paris with her brother. She was at  once admitted to  the Ram- 
bouillet coterie, afterwards established a salon of her own under 
the title of the Socie'te' du samedi, and for the last half of the 
17th century, under the pseudonym of "Sapho" or her own name, 
was acknowledged as the first blue-stocking of France and of the 
world. She formed with Pellisson a close friendship only termi- . 
nated by his death in 1693. Her lengthy novels, such as Artamkm,  
OLL le G r a d  Cyrus (10 vols. 164%-1653). Cle'lie (10 vols. 1654- 
166r). Ibrahirrt, ou  l'illztstre Bassa (4 vols. 1661), Al?naIzide, ou 
I'esclave rei~ze ( 3  vols. 1661-1663) were the delight of all Europe, 
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including persons of the wit and sense of Madame de SkvignC. 
iVith classical or Oriental personages for nominal heroes and 
heroines, the whole language and action are taken from the 
fashionable ideas of the time, and the personages can be identified 
either really or colourably with Mademoiselle de ScudCry's con- 
temporaries. In  Cldlie, Herminius represents Paul Pellisson; 
Scaurus and Lyriane were Paul Scarron and his wife (afterwards 
Mme. de Maintenon) ; and in the description of Sapho in vol. x. 
of Le Grand Cyrus the author paints herself. I t  is in Cle'lie that 
the famous Carte de Tendre appeared, a description of an 
Arcadia, where the river of Inclination waters the villages of 
Billet Doux, Petits Soins and so forth. The interminable length 
of the stories is made out by endless conversations and, as far as 
incidents go, chiefly by successive abductions of the heroines, 
conceived and related in the most decorous spirit, for Made- 
moiselle de ScudCry is nothing if not decorous. 

In that early day of the novel prolixity did not repel. "Sapho" 
had really studied mankind in her contemporaries and knew how 
to analyse and describe their characters with fidelity and point. 
Moreover her novels had the interest always attaching to the 
rovzan ci clef. She was a real mistress of dialogue. She had a 
distinct vocation as a pedagogue, and is compared by Sainte- 
Beuve to Mme. de Genlis. She could moralize-a favourite em- 
ployment of the time-with sense and propriety. Though she was 
incapable of the exquisite prose of Mme. de SCvignC and some 
others of her contemporaries, her purely literary merits were 
considerable. Madeleine survived her brother more than thirty 
years, and in her later days published numerous volumes of con- 
versations, to a great extent extracted from her novels, thus 
forming a kind of anthology of her work. She outlived her vogue 
to some extent, but retained a circle of friends to whom she was 
always the "incomparable Sapho." She died on June 2 ,  I 701. 

Hcr Life and Correspondence were published at Paris by MM. 
Rathery and Boutron in 1873. An amusing sketch of her is to be 
found in vol. iv. of Sainte-Beuve's Causeries du lundi. Georges de 
ScudCry is sketched by ThCophile Gautier in his Grotesques. See also 
V .  Cousin, L a  Socitte' fran~aise a u  X V I I c  sidcle, vol. ii. 
SCULL, a light oar with blade more concave than the ordi- 

nary racing oar and with shorter helm, thus allowing the user 
to hold one in each hand. S e e  ROWING; BOAT. 
SCULPTURE is the art of representing observed or imagined 

objects in solid materials and in three dimensions. The field of 
sculpture is too vast to be conveniently covered in a single 
article. Therefore this short survey has been divided into sec- 
tions under epochs and countries and the names of living sculp- 
tors have been omitted. 

PRIMITIVE PEOPLES 

Ages before the dawn of history Magdalenian cave dwellers 
worshiped the supernatural, and modelled animals in clay per- 
haps to exercise sorcery over the hunted prey. These have been 
preserved in the innermost recesses of the caverns of Tuc 
d7Audoubert in Southern France. Man, since he first smoothed the 
handle of his club or rubbed sharp the point of his spear, has felt 
the impulse to make pleasing surfaces or to render in form his 
impressions of the life seen about him. He made and decorated 
utensils, implements, vessels and ritual images. 

The similarity of the primitive artisan's approach to his prob- 
lems and technique in the use of the same materials leads to a re- 
lated sculptural treatment in widely separated countries. Geomet- 
ric forms based on the circle and the square are common to the 
ar t  of all primitive peoples. The whirl, the zig-zag, the meander 
and the wave are elementary in nature as they are in design. The 
symbolization of fire, water, earth and air are found within the 
rhythms of these forms. The hand of man, the tool and the ob- 
servation of nature, as well as physical contacts and spiritual 
impulses, all combined in the making of a universal pattern. 

The taste of primitive man for symmetry of design, whether of 
Asia, Europe, Africa or America, was closely related. The carvings 
of a Maori canoe and the decorations on Carolingian objects in 
Central Europe have a resemblance in rhythmic feeling. Char- 
acteristics of sculptural symmetry and pattern crossed Asiatic seas 
and relate the carvings and totems of Polynesia and New Zealand 

to the Indian sculptures of the Americas from Alaska to  Peru. 
The sculptural art of primitive peoples is much appreciated in 

modern times. The student and connoisseur turn to it as to a foun- 
tain-head from which streamed an art, ageless in simplicity and 
virility. Negro sculpture from the Ivory Coast, Benin and other 
parts of West Africa is influencing sculptural trends in schools 
of art today. The powerful stele sculptures, carvings from ruined 
temples of Mexico, Honduras, and Guatemala, and Central Ameri- 
can pottery figures have aesthetic appeal. Terra-cotta masks from 
Vera Cruz in some cases suggest, by subtle modelling and facial 
expression, the smiling angel of Reims. Chimu pottery sculptures 
of Peru convey impressions of amazing vigour and portraitlike 
reality. All these types of art appeal because of their nai've 
genuineness, energy and originality and are in contrast to the 
complex tendencies of European art. Objects which a generation 
ago were considered of ethnical interest only are now taking a 
prominent place in art collections. 

EGYPT 

The spiritual approach of the Egyptian sculptor-builder to his 
problems was influenced by the environment in which he lived; 
the austerity of the mountains and the vast bleakness of the 
desert affected his conception of form. His material approach was 
tempered by the hardness of the granite in which he worked and 
the limitation of his tools. The treatment of surface became an 
established formula for the working of all sculpture and even 
small figures carved in soft limestone or wood had surfaces 
characteristic of hard-material monumental sculpture. 

During more than three millenniums of Egyptian culture, art 
obeyed the rigid dogmas of ritual representation. Based on solid 
geometrical conceptions, nature was expressed in architectonic 
form relationship within the limits of the block of granite or 
other material; so in the "Colossi of Memnon" on the Plain of 
Thebes the seated figures of the Pharaohs conformed to the rec- 
tangular shapes of the stones, while the same general formulas 
applied to the gigantic Sphinx by the great Pyramid. Sculpture 
was characterized by simplicity of form with four-sided relief sur- 
face treatment. Human proportioils were adhered to with remark- 
able truth and the accuracy of detail accorded with the demands 
of a race of hieroglyph carvers. The consistent scale of the parts 
to the whole gave to the small statue, by proportional geometrical 
relationship, the sense of grandeur and dignity possessed by the 
colossal statue of the same subject. 

In  pre-Dynastic Egypt, sculpture was well advanced as a form 
of expression, developed in response to  practical and religious 
demands. I t  was the custom from prehistoric times to  bury with 
the dead, articles of domestic usage and sculptured images. The 
tombs of the Old Empire contained portraits of the deceased with 
accompanying figurines of servants and domestic animals. Ex- 
amples of these interesting objects are preserved in many muse- 
ums. The most important collection is in  Cairo. 

In the vicinity of Memphis and on the western bank of the Nile 
are the remains of the Old Empire pyramids, where the kings and 
nobles were buried. Stone structures were built above their 
sarcophagi, structures which, in the course of generations, evolved 
into the final form of the pyramid. 

I t  was at  Saqquara as early as the Third Dynasty (30th century 
B.c.) that sculptured reliefs on the walls of the tombs revealed 
naturalistic drawing of high excellence, work which was char- 
acterized by freedom of spirit, good humour and the delight of the 
artisan in his craft. These showed processions of slaves, men a t  
work in the field or in the barnyard, animals, wrestlers and 
hunters, sail- and row-boats. Schematic rhythm of surface pattern 
lent dignity to the composition. These reliefs were painted in 
strong local colour and the carved contours served to intensify 
the design and the rounding of the surfaces helped impart a three- 
dimensional reality. In cases where the tomb was unimportant the 
wall was decorated in colour only and the carving dispensed with; 
similar to the instances in the Middle Ages when painting served 
to replace mosaic or more permanent and expensive materials. A 
stone figure of Quecn Nofret of the same dynasty conveys a feel- 
ing of sensuous realism. Piaster masks from life in the hluseum a t  
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BY COURTESY OF THE nrrnvrvLltnn n u r r u n  ur  r n l ,  nrn r v n r  

GREEK BRONZE, BELYEVED T O  B E  O F  ATTIC OR S O U T H  ITALIAN ORIGIN 

The statuette, 15'3Csinches i n  height and 14% in length, is believed to have been made about 470 B.C. Although 
there is uncertainty about the identity of the artist, the beauty and grace of the conception of the design point to 
the possible workmanship of Calamis, a well-known Athenian sculptor. Indeed, there is considerable basis for the 
conjecture that this statuette is a part of a miniature model of the charioteer group which Calamis was commis- 
sioned to execute by the Syracusan tyrant Deimonides. The tail, parts of the legs and one ear, and the eyes, which 
may have been inlaid, are missing. It is cast solid, weighing 2 5 Y ~  pounds 
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Cziro prove the desire to imitate nature. The "Seated Scribe" 
in the Louvre Jluseum is a limestone figure combining vitality 
and symmetry of composition. He looks up from his tablet with 
keen alertness, his eyes are inlaid with rock crystal, alabaster and 
black stone with realistic effect and are set w ~ t h  silver eyelids. 
The surface treatment of the famous "Shekh-el-Beled," the 
wooden image of a fat functionary. is that of hardest stone, save 
that the arms are made separately and attached to the body. 
Here again the eyes are inlaid. 

The sculpture of this epoch seems to presage the attainment of 
artistic liberation, but the development which had reached its 
fullness at  Saqquara was to stop with the formal conventions 
imposed upon it by the dictates of dogma, from whose confines it 
1vas not again to escape except for a brief moment during the 
period of religious revolution of Ikhnaton. 

During the Middle Kingdom (2160-1090 B.c.) the wealthy 
kings promoted temple building on a magnificent scale. In the 
hypostyle hall of the Temple of Amon at  Karnak the Egyptians 
achieved a vast and enduring form of construction, a manifesta- 
tion of supremacy over materials unsurpassed in the ~vorld. The 
unity of the whoie dcpended on the harmonious relations'hip of 
the parts, in which painting, sculpture and architecture were in- 
dissolubly blended. In  tremendous figures the form mas impressive 
and monumental, but the vivacity and freshness had diminished. 
Walls were covered with polychromed reliefs picturing kingly 
conquests and supernatural configurations. From the Temple of 
the Nile the processional avenue was flanked with closely set 
heroic rams in which monumental sculpture complemented stern 
architecture. 

At Abu Simbel on the Upper Nile, Rameses I1 (about 1250 B.c.) 
cut in the living stone a temple, the faqade of which conformed 
to the face of the cliff in which it was carved. Four gigantic 
figures of the king, 65ft. high, flanked the central entrance. 
I t  was incredible and marvelous and a triumph of art and en- 
gineering skill. The ceiling of the great hall of the interior was 
supported by colossal figures of Rameses and, true to tradition, 
the walls mere engraved with the glories of the king and gods. 

MESOPOTAMIA 

In  the valleys of the Tigris and Euphrates, there grew rich, 
martial civilizations based on agriculture-first the Sumerian, fol- 
lowed by the Babylonian, Assyrian, Chaldean and Persian Em- 
pires. 

The excavations a t  Ur of Ancient Sumeria have revealed in- 
teresting sculptures of the Fourth Millennium B.C. In the Univer- 
sity of Pennsylvania at  Philadelphia and in the British Museum 
are finely executed objects in beaten copper from Ur, representa- 
tions of men and animals strikingly lifelike and of forcefully con- 
ventional form. The use of inlaid stone, bricks, metal and carved 
mood was common. 

The Age of Sargon in the 28th century B . C ,  and the Babylonian 
Empire under Hammurabi produced powerful and simple sculp- 
ture, disclosing an understanding of great principles of form 
harmony by which the human figure was rendered with dignity 
and robust realism. 

At Nineveh the capital of Assyria (885-612 B.c.) the Palace of 
the Kings was richly sculptured. Stone friezes on the walls were 
carved with banquet scenes, processions of warriors, tribute bear- 
ers, incidents of battle, royal hunting parties in which dogs and 
lions, horses and men were rendered ~\,ith virile clarity of design. 
Relief sculptures excavated from the Palace of Ashurbanipal are 
among the most powerful and vivid expressions of this type of art 
ever produced. Mighty monolithic granite groups of winged bulls 
with human heads flanked the great entrance stairs of the palaces. 

Within the limits of a geometrically shaped mass the established 
conventions of sculptural art were a language eloquent with 
authority and simplicity. The grammar of form was uncompli- 
cated and comprised a series of simple rules and recipes for the 
interpretation of anatomy and the delineation of the body. 

Sculptured friezes of marriors and life-like aninials in stone 
and glzzed terra-cotta at  Perscpolis \\,ere admirable. Lions in 
full colour against a blue ground were modelled with swift moving 

lines and sensitive form, but lacked the rugged energy of the 
Assyrian and Babylonian work. The characteristics of design and 
treatment of form in these latter Southwestern Asiatic sculptures 
influenced the artistic taste of the Greeks. 

GREECE 

The civilization of Mycenae and Crete flourished from the 19th 
to the 12th century B.C. leaving monuments which influenced the 
Doric artists. The impressive Lion Gate at  Mycenae shows rela- 
tionship to the art of Babylon, and the excavations a t  Knossos 
have yielded treasures of small sculptures in faknce, ivory and 
metal. There is a famous gold cup showing men and bulls in 
violent action, done with a naturalistic feeling associated with 
sophisticated art. 

A newly liberated and expanding intelligence, born of a phe- 
nomenal spirit of enterprise and curiosity in the laws of science 
and nature, and spurred by competitive individualism, produced 
a new art expression in Greece. Sculpture mas its noblest flower. 
Architecture dealt with the problems of utility and the appro- 
priate use of materials; in it the poetry of rhythmic form was 
limited to the abstractions of geometrical composition. The tempie 
was the jewel case, the setting and frame for the glorified form of 
the deity it enclosed and the edifice became a vehicle for sculp- 
ture and painted decoration. 

The rise of culture in Greece was extremely rapid and devel- 
oped a sculptural art as remarkable as any the world has known. 
From crude beginnings in the 7th century B.C. in less than two 
centuries it attained the perfection of the Golden Age of Pericles. 
This beauty of expression and fulfilment may well be compared to 
that which occurred in the Isle de France in the 12th and 13th 
centuries with the fruition of Gothic art. 

There was similarity betxeen the Greek archaic frontal type 
sculpture and its prototype in the Valley of the Euphrates or 
Egypt. The sculptor had not learned to liberate the arms from 
the body, nor pet to turn the head on the neck or give movement 
to the pelvis or shoulders. Standing figures of the. early 6th 
century B.C. had a severe architectonic feeling as though carved 
from columns, but it was not long before the freedom-loving 
Greek artist reached out to solve the problems beyond ~vhich 
Near-Asiatic and Egyptian art had not advanced Although imitat- 
ing the style and the technical procedure of their predecessors, 
Greek archaic sculptors later in the century gave movement to 
their figures and new concepts of composition appropriate to their 
advancing intellectual and social liberation. 

The abundance and beauty of the marble of Greece, Ionia and 
the Islands of Paros and Naxos, veritable mountains of marble, 
gave the sculptors a material the working of which they soon 
mastered. 

With the building of the Siphnian Treasury a t  Delphi (530 B.c.) 
sculptural decoration of architecture advanced in originality of 
conception and freedom of style, though still archaic and not 
completely liberated from Asiatic traditions. The caryatids which 
support the entablature of the f a ~ a d e  are statues of luxurious 
rhythms and sensuous forms. The building, although small, is a 
rare masterpiece of harmonious unity in which sculpture comple- 
ments the abstract beauty of the architectural proportions. The 
frieze of the entablature carries figures of gods, horses, chariots 
and warriors and is one of the great sculptural compositions sur- 
viving from that age. The drawing of the horses has movement, 
virility and essential feeling of nature; the design has clarity, 
spirit and distinction in its ensemble, as well as consummate rend- 
ering of detail. The ornamental motifs on the mouldings are 
carved with the same consideration for beauty of form as the 
figures themselves. Belonging to the same type as the caryatids of 
the Siphnian Treasury are the "Smiling Maidens" of the Acropolis 
of Athens, which were presumably erected as votive offerings and 
date from the time immediately preceding the sacking of Athens 
by the soldiers of Xerxes. They are of a robust beauty and charm, 
though archaic and belonging to the class of frontal figures. 

Archaic sculptors yearned to give their figures a sense of reality 
nhich their limited form conventions restricted. so they added 

1 colour. and many early statues were embellished with earth pig- 
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ments, leaving the flesh parts in the warm tones of the marble, in 
eifect very much like the vase figure paintings of the period. In  
some marble images there is evidence that the ears were pierced 
to receive metal earrings. These sculptures seem animated with 
an inner life, testimony of the struggle within the artist to 
liberate himself from the limitations of static and geometrical 
abstractions and to achieve within the planes of his material the 
aspects of reality. The application of polychromy to attain 
naturalism was common to the primitive sculpture of America, 
Egypt, China and Romanesque Europe. When imitation of nature 
had been mastered, the sculptor dispensed with these accessories. 

The sculptors of the pediments of the Temple of Aphais a t  
Aegina (500 B.C ) though still of the archaic period, emancipated 
themselves to the extent of being able to turn bodies in any de- 
sired position and give them attitudes of activity and struggle. 
I t  was in the rendering of facial expression that the archaic 
mannerisms persisted. 

After the defeat of the invading Persian armies of Darius and 
Xerxes (490-479 B.c.) the exaltation of Greek genius knew no 
bounds and found expression in masterpieces of art, poetry, 
philosophy and science. Rapid colonial and economic development 
brought wealth which furthered the building of sumptuous 
temples, of which the Temple of Zeus at  Olympia and the Parthe- 
non a t  Athens were the most magnificent. 

Pheidias, director of ar t  and an indelible influence upon the 
Athens of Pericles, created for the sanctuary of the Parthenon a 
colossal statue of Athena (chryselephantine) made of various 
coloured materials-ivory and gold predominating-a mighty 
jewel, majestic in conception, noble in execution and masterly to 
the smallest detail. I t  was destroyed centuries ago but was de- 
scribed by Pausanias and is known to us in feeble copies. The 
pedimental architecture of the temple was the frame wherein 
gods were humanized and heroes deified in compositions of eternal 
beauty. The groups of the metopes and the continuous reliefs of 
the friezes were accents and ties in the great rhythms of abstract 
architectural and natural sculptural forms. In  all these the genius 
and controlling spirit of Pheidias are felt. The harmonious carving 
of mouldings and architectural details attest the perfect collabora- 
tion of all the workers. The head of a statue, the detail of a 
foliated moulding or the fluting of a column were carved with 
harmonic appropriateness like that of great musicians playing in 
a noble symphony. 

Ancient commentators considered the Olympian Zeus of Pheid- 
ias the finest fruit of his genius and the greatest masterpiece of 
Greek art. The statue, seven times life size, executed in gold 
and ivory and seated on a throne elaborately sculptured and in- 
laid, was the embodiment of benign majesty. Unfortunately, it has 
been destroyed. In  the opinion of many, the pediment groups of 
the Temple of Zeus a t  Olympia, together with the great figure 
within the structure, were the highest peaks of achievement which 
Greek sculpture attained, combining consummate knowledge, 
nobility of characterization and unity of form rendered in har- 
mony with the materials in which they were worked. Within the 
compositions of the pediments and metopes marble figures moved 
in noble posture, detailed but harmonious in relationship; each 
item took its place in the rhythm of the ensemble. Figures of 
gods and men, centaurs, lapiths and amazons moved in varied 
attitudes of complete emotional appropriateness. The human 
body has never been more nobly conceived or more imaginatively 
and intelligently interpreted, all rendered in three-dimensional 
plastics, powerfully simple and with the feeling of inner life. 

The cult of bodily perfection found expression in physical cul- 
ture and athletic contests. Bronze and marble figures of athletes 
were typical of Hellenic art and of a race which exulted not only 
in athletic prowess, but in the study of anatomy and the mysteries 
of nature. The "Charioteer of Delphi," a life sized bronze figure, 
part of a group erected in commemoration of a Syracusian 
Olympic victory (462 B.c.) is one of the most perfect examples of 
bronze craftsmanship from any period or country and comparable 
in technical skill to those of the great periods of Chinese art. 
The hands and feet are realistic to a degree and the posture of the 
body suggests subtle movement, the folds of the long garment fall 

in lines like the fluting of a column. I t  is exquisitely finished in 
every detail. The eyes are inlaid and the eyelashes are exe- 
cuted in separate hairs of bronze, while the ribbon around the 
head is inlaid with a silver meander. Far from diminishing the 
feeling of simplicity or giving a sense of over-refinement, this 
elaboration enhances its beauty. As early as the 6th century, 
Doric artists produced figures of the discus thrower, a type which 
was later carried to noble heights by Myron, whose "Discobolos" 
is an outstanding masterpiece. Primarily a worker in  bronze, 
Myron's statues have survived in Roman marble copies. H e  was 
a contemporary of Pheidias (middle 5th century B.c.) as was 
Polycleitus, another of the renowned sculptors of the athletic 
school. 

Praxiteles (b. about 380 B.c.) carried sculptural freedom to 
personal and emotional heights. Form was suavely and loosely 
modelled. Marble was rendered with soft and delicate naturalism. 
Elegance and sensuous grace replaced the rugged virility of the 
preceding century, as the slender and ornate Corinthian order, 
feminine in its beauty, contrasted with the sturdy Doric column, 
masculine and simple. I n  the "Hermes with the Infant Dionysus" 
at  Olympia the world possesses an original marble by Praliiteles 
of greatest beauty. 

The Hellenistic period following Alexander the Great (323 B.c.) 
saw the direction of sculpture continue in the path to  flamboyant 
freedom-exemplified by the Altar of Zeus a t  Pergamon (17 j B.c.) 
now a t  Berlin, in which grandiose and contorted deities and giants 
struggle in controlled composition. As with the sculptors of 
Baroque Italy, marble presented no problems but was made to 
obey complicated emotional and physical design. Technique had 
mastered the material and thereafter the decline of art was rapid. 

ROME 

At the time of the Roman conquest Greek ar t  had lost its 
vigour, Centres of Greek culture were looted and hundreds of 
bronze and marble statues were sent to  ornament the gardens and 
palaces of Rome. Greek artists were put to the employ of Roman 
masters, whose lower cultural standards were easily satisfied. 
Native Roman carvers imitated the Greek manner and produced 
copies of Greek masterpieces. Quantities of portrait statues and 
busts were made which under the emperors attained a degree of 
merit in that field. The sensitive appreciation of form relationship 
and design was gone. The marble sculpture was colourful with 
deep cut folds of drapery, oftentimes of complicated composition 
and lacking structural solidity. The cities of the Roman Empire 
were elaborately decorated with sculpture as attested from exca- 
vations. In the minor arts, Pompeiian bronze statues reveal con- 
siderable humour, charm and delicacy. 

INDIA 

Great periods of ar t  were born of the mystical forces of religion 
-Christianity in Europe and Buddhism in Asia-while in Greece 
the urge was not only that of religion, but of spiritualized adven- 
ture searching for nature's truths and those of art, harmony and 
beauty. 

Alexander's conquest of northern India left in its wake a Hel- 
lenistic imprint of technical mannerisms which were superficially 
assimilated in the prevailing style, noticeable especially in the 
sculptures of Gandhiira and the excavations in Afghanistan 
(Guimet Museum, Paris). The latter were Graeco-Buddhistic, 
strangely reminiscent in many details of form and facial expres- 
sion of florid European art. Together with that Hellenistic feeling 
grafted to the Aryan Hindu stem was the branch derived from the 
Persian. 

Characteristic of Hindu ar t  was the translation into stone of 
structural forms which originally must have been suggested by 
wood construction. Forms were richly undercut and rounded and 
gave the impression of having been produced in a soft material, 
even though carved in hardest stone. 

Early examples of this style were the gates of the Sanchi Stupa 
Tgrd century A D . )  in which the story of Buddha was carved in 
relief with figures of men and women, elephants and lions, winged 
beasts, birds, trees, architectural motifs and plant ornarnenta- 
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BY COURTESY OF ( 3 )  E. HOUVET;  PHOTOGRAPHS, ( I )  A L I N A R I ,  ( 2 )  G I R A U D O N .  ( 4 )  C O L L E C T l O N  A R C H I V E S  PHOTOGRAPHZQUES,  ( 5 )  PHILLIPS 

GOTHIC  A R C H I T E C T U R A L  S C U L P T U R E  

1. Tympanum above the lef t  por ta l  of the fapade of Notre Dame, repre- 4. Statue of K ing  Solomon and the Queen of Sheba, former ly a t  Corbeil, 
senting the entombment of Christ and coronation of the Virgin, 1 3 t h  now a t  St. Denis 
century 5. Statues of Edwy (Eadwig) and Edward the Martyr, kings of England, 

2. Bas relief f rom the Ch l teau  de la  Fert6-Milon, 1 4 t h  century on the f ront  of Wells Cathedral, part of a group of ten kings and 
3. R i g h t  side o f  the central door, North Porch, Chartres cathedral, France. princes i n  an exterior decoration scheme of statuary comprising 1 8 0  

The figures, admirable examples of 1 3 t h  century northern France figures, many l i fe  size, executed i n  polychromed stone. F i rs t  hal f  of 
Gothic, represent Isaiah, Jeremiah, Simeon w i t h  the Chi ld Jesus i n  the 1 3 t h  century 
his arms, John the Baptist, and Peter 
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BY COURTESY O F  ( 7 )  THE CONTROLLER O F  H. M. STATIONERY OFFICE;  PHOTOGRAPHS, (I, S ,  4 )  GIRAUDON, ( 2 ,  8, 9 )  REGNAUT,  ( 6 )  CLlxh A R X I V ,  ''MAS," (10) L E V Y  AND N E U R O E I N .  

( 1 1 )  COLLECTION ARCHIVES PHOTOGRAPHIPUES; FROM ( 5 )  F R I E D  LUBBECKE,  "DIE GOTISCHE KOLNEW P L A S T I K "  (HEITZ AND MUNDEL)  

GOTHIC  SCULPTURE 

I .  Statue of Christ ( B e a u  D i e u )  on central por ta l  o f  Amiens cathedral, of Leon cathedral, 1 4 t h  century. 7. St. Sebastian, i n  the  Chapel of Henry 
1 3 t h  century. 2. L a  V i i r g e  DorCe on south transept portal of Amiens VII. (bu i l t  1502- 20) i n  Westminster Abbey. 8.  One o f  4 0 0  carvings on 
cathedral. 3.  Charles V. of France, 1 4 t h  century, por t ra i t  statue. In  the the choir stalls of Arniens cathedral, 1508- 19. 9.  Wood carving, Amiens 
Louvre. 4. Jeanne de Bourbon (d. 1 3 7 8 )  a t  St. Denis. 5. Mary and Christ. cathedral. 10.  "Moses' Well," pedestal by  Claus Sluter  and Claus de 
(ierman. 6. N u e s t r a  Sefiora l a  B l a n c a  on the portal of the south transept Werver, 1 5 t h  century. 11. St. Louis, Reims cathedral 
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tion. Not only in richness of decoration was the fertility of 
Hindu nature felt, but also in the sensuous treatment of individual 
figures and forms. The female figure was rendered with voluptu- 
ous fullness rather than with the idealized contours of Greek 
ar t  or with the cold impersonality of the Egyptians. 

The idealistic theology of Buddhism was gradually lost in the 
renascent faith of the Trimfirti (triple aspect God-Brahma, 
Vishnu and Siva). Aryan invasion brought their racial legends to 
the uplands of India and the epic stories of the Mahibhgrata and 
the Ramiiyana becaqe incorporated into the pantheism of Indian 
faith and constituted a rich section of the background of Hindu 
art, comparable to  that of the epic poems of the Iliad and 
Odyssey in Greece. 

Typical of racial or religious ar t  expressions in all great epochs 
is the dominance of formulas on the attitude of the sculptor 
toward his material and technical approach to his subject matter. 
The strict reproduction of natural forms was not usual in India, 
but emphasis was placed upon the interpretation of spiritual 
values. The human figure was rendered in canons of proportion 
conforming to the abstract requirements of religion and philoso- 
phy. So the scatcd Euddh; may bc rcpresentcd in profound midi- 
tation, or in a gesture of cosmic serenity in which the sculptural 
treatment is one of extreme simplification of form The shoulders 
are broad and the waist slender; the head arbitrarily ovoid and 
the expression of the face benign and introspective. The Buddha 
may be draped with a delicate tracery of folds closely adhering 
to the body, suggested rather than materialized. Anatomy is re- 
duced to essentials. Again the figure may be seated against a 
stele-like background on which are lightly carved symbols of his 
divinity and small-scale Bodhisattvas in postures of placidity with 
the attributes of the progressive stages to the attainment of 
Nirvana. 

Indian sculpture reached great heights in the Saivaites cave 
temples. The Saivaites were believers in the ascetic ideal and 
their rock-hewn temples of Ellora, Elephanta and Ajanti, dedi- 
cated to Siva, were monuments of incredible human effort. Living 
rock was carved inside and out in great architectural ensembles. 
Their temples of the jth to  8th centuries are overwhelming in the 
elaboration of figures and ornament, revealing a magnificent con- 
ception of their deities Granite walls vibrate with figures in 
violent gesture or seated in calm repose; attendant maidens and 
adorers observe the dance of the titanic Siva, executed in high 
relief. The mysticism of the Indian world found expression in 
vast creative power, mastery of material forms and the spirituali- 
zation of the elements of nature. On the sides of gigantic rocks a t  
Miimallapuram sculptors carved in imposing disorder a myriad of 
figures depicting episodes from the Mahabharata; figures in all 
conceivable postures; spirits of the world beyond; fearsome mon- 
sters and wild beasts; great elephants and birds; gods and demons 
-materialization of the imaginings of a race who looked for their 
inspiration to the spirit rather than to the incidents of external 
fact. A just relationship was maintained between the spiritual 
realm and the material universe. Unknown sculptors who fash- 
ioned these works in the living granite equalled in power of 
visualization and bold technical skill any monumental achieve- 
ment of man. Though executed with ritual formalism, they are 
full of creative vigour and have none of the over-elaboration and 
flaccid detail characteristic of later periods of Indian art. 

At Konirak in  OrissL and Mudhera in GujarLt (11th to 13th 
centuries) the Vaishnava cult built great sun temples to Vishnu. 
Although in a state of ruin they are magnificent monuments of 
architecture and sculpture. Heroic stone elephants and war horses 
stand by the Temple of Konirak, executed in rotund convention- 
alized masses and mark the eminence to which animal sculpture 
was carried by the Hindus. The luxuriance of nature's forms is 
reflected in art, and sculptural groups and figures throng the 
temples with the orderly profusion of the crowds in the market 
place. Temples of  the 16th and 17th centuries abound in exagger- 
ated decoration, hosts of superimposed sculptural figures adorn 
their edifices and, as in the case of the decadent periods of all 
great ar t  movements, technical facility replaces inner spiritual sig- 
nificance. 

The Indians attained great mastery in the working of bronze, 
while they retained the superficial conventions and mannerisms of 
stone and wood sculpture, the advantages of the tensile strength 
of metal was skillfully employed and in bronze chasing they car- 
ried elaboration to the ultimate degree. 

As a result of India's colonization of Java, a peaceful state 
far removed from the strife of the mother country, Buddhistic 
sculpture reached maturity exemplified in the great shrine a t  
Borobudur (9th century). I t  is described as the most magnificent 
monument of Buddhistic art in the whole of Asia. The central 
motif is surrounded by terraces and galleries sculptured with a 
wonderful series of bas-reliefs, the total length of which is nearly 
three miles. This work must have occupied hundreds of artists 
over a period of several generations; it  depicts scenes from the 
life of Buddha and the legends of his reincarnations-more than 
2 0 0  panels in all. The subject matter is sympathetically rendered 
and the simple, straight-forward artistry of these reliefs may be 
compared to the best in Gothic art. The figures are small in size 
and sculptural detail is treated with reverential care. The whole 
great work emanates a spirit of eternal peace, contrasting in 
gcntlcncss and grace x i th  the more turbulent art of India. The 
compositions are not formally arranged, but seem to be the in- 
spired result of spontaneous exuberance. 

The city of Prambanam in Java mas famed for its prosperity 
and about the 11th century a great temple was dedicated to  
Vishnu. The walls of the courtyards were carved with legendary 
scenes from the RLiniiyana. Although a masterpiece of Indian 
art, i t  lacks the compelling simplicity of the sculptures a t  Boro- 
budur. I n  Cambodia, Khmer sculptors created monumental groups 
and covered vast walls with animated reliefs, stories of the Ma- 
hiibhiirata, on the magnificent temples a t  Angkor (9th to  12th 
centuries). 

CHINA 

Sculpture occupies a most important part in the vast field of 
Chinese art. The objects remaining from the ancient culture of 
the Shang and Chow dynasties are for the most part ritualistic 
objects, libation urns, ceremonial bells and vessels, rather than 
figure sculpture. Many European and American museums possess 
fine examples of Chow bronze sacrificial urns. often in the form 
of animals. The ornamentation of the vessels or bells sometimes 
carries abstract representations of the birds and beasts of Chinese 
mythology. I n  surface treatment these objects are remarkable and 
in the realm of bronze sculpture nowhere has the mastery of ma- 
terial been brought to a fuller and more perfect expression of 
detail. This technical excellence and pride of workmanship per- 
sisted from the earliest periods of Chinese art to  recent times, but 
the inspired perfection of the early Chow vase has remained 
unsurpassed in spirit or quality. 

Art is measured by waves which rise and fall depending upon 
appreciation of the particular type of culture and the purity of 
its expression; thus is charted the rise and decline of Egyptian, 
Greek or Gothic art and the millenniums of culture in China have 
been marked by corresponding waves of artistic achievement. 
The sculpture of the Six Dynasties and the T'ang period carried 
the crest to its highest point of spiritual exaltation and artistic 
excellence. 

The Han period (2nd century B.C. to  and century A . D )  pro- 
duced many masterpieces of sculpture, among which are tomb 
bas-reliefs in stone showing mythological figures and animated 
scenes of contemporary life; strange animals leaping at  high 
speed, men on horseback or in chariots, depicted with realism and 
fertile imagination. Objects of preciously wrought metal; bronze 
inlaid with gold and silver; carvings of abstract design; animals 
and fantastic dragons; finials of ceremonial staffs and decorations 
of chariots, indicate the creative imagination and high artistic 
standards of the time. 

The element of time in the production of the work of sculpture 
was of no great importance as compared to that of quality of 
execution. The sculptor spent years working a block of jade, 
transforming it into mythological figure or beast or a composition 
of abstract design. 
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With the spread of Buddhism from India to China in the 5th 
century, stone sculpture received povierful religious stimulus. 
Buddhist monks carved the walls of the grottoes at  Yun I h n g  
and Lung Men with myriads of figures of all sizes from the colos- 
sal to the miniature, representing Buddha and his attendants and 
the world of unreality. I n  this movement sculptural art developed 
highly in one part of China and remained relatively stiff and 
archaic in another. 

Chinese art was subjected to Indian form conventions, Budd- 
histic philosophy and ideographic symbols. The benign serenity 
of the images of Buddha and his attendants is akin in Indian 
and Chinese sculpture. The Alexandrian influences upon Indian 
sculpture found their way via GandhLra, across the Gobi Desert 
and the mountains and valleys to be reflected in the art of China. 
The imprint of a remote, indigenous tradition was apparent in the 
imagery of mythological scenes, in the fantastic forms of con- 
torted dragons, in the rendering of flames and clouds and in that 
of mountains and water. This sculptural symbolism in the 6th and 
7th centuries was vital and impetuous and in spiritual significance 
was comparable to  13th century Gothic. 

The Chinese did not idealize the physical development of the 
human form as did the Greeks or the masters of the Renaissance, 
but rather symbolized through abstractions those qualities to 
which man aspired-qualities of the soul and imagination rather 
than of palpable fact. At the same time the sculptor was most 
ingenious in solving the problems of representing nature. H e  knew 
how, without destroying the basic form of a cube or rounded 
mass, to construct within its confines fantastic animals, moving in 
broad curves from side to side and composing harmoniously from 
every point of view. In  his mastery of the medium of terra-cotta, 
the T'ang sculptor arrived at  amazingly unrestricted freedom of 
expression. Realistic life-sized pottery figures of sages, glazed 
and in full colour, are among the masterpieces of this period. 
Terra-cotta horses, men, camels and grotesque animals, executed 
with an audacious sense of reality, were buried in tombs. 

Emperors and great generals raised monuments to their follow- 
ers or to commemorate a victory. Typical of these were the battle 
horses in bold relief on slabs of dark stone set into the tomb of 
the Emperor Tchao-Ling, and avenues flanked by heroic mono- 
lithic images of animals and men lead to the tombs of the em- 
perors. 

The sculpture of the Sung Dynasty (960-1280) represents ad- 
vanced investigation into naturalistic treatment in which the 
rugged virility of early forms was softened and replaced by a 
calmer and more charming expression. Interest in technical pro- 
ficiency was substituted for religious zeal with its sterner silhou- 
ettes and harder carving. Sculpture was produced as an essential 
part of the cultural life o f t h e  people and in great quantity. Stone, 
terra-cotta in which colour was happily used, bronze of fine finish, 
and jade and semi-precious materials lent themselves to highly 
polished surfaces in which the patient Chinese delighted. 

The great tradition persisted with ever-diminishing force and 
quality until but a shadow remained of one of t h i  finest and 
longest ar t  manifestations the world has known. The machine age 
and quantity production will doubtless change its form and may 
destroy its soul. 

ROMANESQUE AND GOTHIC 

During the Dark Ages which followed the dissolution of the 
Roman Empire, sculpture was little practiced and such examples 
of that period as remain are interesting for their crude simplicity. 
Under the Byzantine Empire in Asia Minor the art was principally 
that of bas-reliefs in beaten metal and carved ivory for church 
decoration. 

I n  11th century Europe, as the church grew richer, its buildings 
became more important and with the development of architecture 
based on crude interpretation of Roman structure, a need was felt 
to  humanize and embellish the masonry. French sculptors were 
developing skill in handling the materials of their craft. The sub- 
ject matter, dictated by the church, was influenced by the graphic 
style of manuscript painters. The treatment of form, as in all 
primitive sculpture, concerned itself with simple masses and lorn, 

relief surface carving. 
Along the great pilgrimage route from Tours in France to  St. 

James at  Santiago de Compostela in Spain a series of shrines and 
churches were erected (12th century). The marked similarity 
between the carvings on these edifices is evidence that the same 
sculptors worked in various localities and went from one country 
to another. 

The sculpture of Spain and Southern France was influenced by 
Moorish sources, especially noticeable in the interesting monas- 
tery at  Silos, where the handicraft of the individual carvers 
showed itself on the capitals in the cloisters. These were rarely 
duplicated in design and many showed Saracenic tracery and 
pattern. At Moissac (A.D. 1100) in France the capitals also varied 
in subject matter from boldly executed Old Testament figures to 
grotesque animals, birds and interlaced foliated ornament with 
evidence again of Saracenic craftsmanship. The southern portal 
of the Moissac church is remarkable for the imaginative beauty of 
its carving. In  the tympanum, Christ with symbols of the Evange- 
lists and the Elders of the Apocalypse are modelled in bold relief 
with nobility and variety of attitude. The effect is a t  once pictorial 
and decorative, as well as sculpturally solid. The lintel of the 
portal is supported in the centre by a column or trumeau richly 
carved and crossed with lions and figures. The sculptor had freed 
himself to a considerable degree from technical restraints and was 
learning to interpret tangibly his emotional urge. Forms were 
rhythmical, decorative and powerful, although still somewhat 
abstract and conventional. Artists were striving to achieve the 
realities of nature. 

Religious enthusiasm animated the sculptors morking in Bur- 
gundy to create the stirring compositions on the Cathedrals a t  
Autun (1130) and Vezelay. The figures of the tympanum at  
Autun are drawn with a strange elongation in the manner of the 
illuminators and calligraphers, or suggesting the style of Bud- 
dhistic stele sculpture. Drapery is drawn with long sweeping paral- 
lel or fluted folds, carved in fine harmonious masses and detail, 
expressive of elegance combined with crude strength. The style 
was free and aspiring, though held within the dogma of Catholi- 
cism. Always searching for new and more revealing forms, the 
sculptors sought to correct their limitations of style and expand 
their knowledge in the pursuit of truth. 

Christian fervor expressed in the ecclesiastical buildings in 
Western Europe found its counterpart in the great wave of re- 
ligious enthusiasm which swept toward Islam with the first 
crusade (1095) and monks and clergy returning from the wars 
brought new ideas of architectural forms and decorative motifs. 

In  the third quarter of the I 2th century France saw the building 
of the great cathedrals a t  Chartres and Bourges. With the re- 
ligious fervor of the people, architecture sought to  surmount the 
limitations of primitive construction; artisans worked joyfully 
for the glory of God with pride in their creations; they strove 
to surpass in nobility and beauty churches previously erected; 
sculptors banded together in guilds and worked in happy co-opera- 
tion. In the cathedral of Chartres, as in the Parthenon a t  Athens. 

+ 

there was the intelligent collaboration of the sculptor, the painter 
and the architect, united by a common impulse Art arrived 
a t  its noblest expression under the exaltation of spiritual or 
religious inspiration, as in Buddhist China and India, in  Greece 
and Egypt, and then in 13th century Christian Europe. 

The western portal of the Chartres cathedral was of late 12th 
and early 13th century construction and the figure sculpture 
obeyed the lams of primitive stylization; i t  was inspired and deco- 
rative, but not yet freed to conform t o  the proportions of nature 
Drapery in long vertical folds echoed the rhythms of fluted 
columns. Architects were learning that the pointed arch allowed 
them to build more lightly, higher and stronger, but their masonry 
was still earth-bound by the restraints of Romanesque tradition. 
The carving of friezes on lintels and of figures on arches and 
tympanums had, within the limitations of archaic forms, living 
structural unity and beauty of detail. The sculptors sought to 
outdo each other in inventing new forms, giving new gestures to 
their figures and enlivening the facial expressions. 

Enthusiasm for the beautification of the church structure to- 
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PHO~OGRAPHS, (1, 4,  7 ,  8 )  ALINARI, ( 2 )  POPPI, ( 3 )  W. F. MANSELL, ( 5 )  EWING GALLOWAY, (9) COLLECTlON A R C H I V E S  PHOTOGRAPHIQUES, ( 5 )  F. B R V C K M A N N  

SCULPTURE IN ITALY A N D  FRANCE FROM THE 13TH T O  THE 14TH CENTURY 

1, "Madonna and Child," the earliest known work of Giovanni Pisano 
(1250-1320),  a forerunner of the Gothic i n  Italy. In  the Campo 
Santo, Pisa 

2. "Creation of Eve" by Jacopo del la Quercia (1374-1438), Ital ian; on 
the door of the Baptistry, Bologna 

3. "David" by Donatello, I ta l ian sculptor (1386-1466); the first nude 
statue of the Renaissance, executed i n  bronze about 1 4 3 0  during the 
artist's classic period 

4. "Herakles and Antaeus," a bronze statuette by Antonio Pollaiuolo 
(1429-98),  I ta l ian realist. In  the Bargello, Florence 

5. "Seated Moses" by Michelangelo (1475-1564);  designed between 1 5 1 3  
and 1 5 1 6  for the mausoleum of Pope Julius; now in the church of S. 

Pietro i n  Vincoli, Rome 

6. "David" modelled i n  bronze i n  1 4 7 6  by Andrea del Verrocchio (1435- 
8 8 ) ,  I ta l ian realist 

7. "Meeting of Saints Francis and Dominic," an enamelled terra co t ta  
lunette by  Andrea della Robbia, nephew and pupi l  of Luca del la 
Robbia, the first ar t is t  in  l ta l y  t o  apply the a r t  of glazing terra cot ta 
t o  monumental sculpture. Executed between 1 4 9 0  and 1 4 9 5  i n  the 
loggia of the Hospital of S. Paolo, Florence 

8. "Apollo," one of four statues by  Jacopo Sansovino (1486- 1570) sur- 
mount ing the arches of the Loggetta dei Cavalieri, Venice 

9. "D~ana and the Stag," a fountain designed by Jean Goujon (c. 1520- 
c. 1566)  for the chl teau d'Anet. Now i n  the Louvre 
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BY COURTESY O F  ( 4 ,  6 ,  8 1  T H E  METROPOLITAN M U S E U M  OF ART,  N E W  YORK.  ( 5 )  T H E  THORWALDSEN M U S E U M ,  C O P E N H A G E N ;  PHOTOGRAPHS,  ( 1 )  A L I N A R I ,  (2, 3 ,  9 1  G I R A U D O N ,  ( 7 )  
ANDERSON 

RENAISSANCE A N D  MODERN SCULPTURE I N  EUROPE A N D  AMERICA 
1. "Rape of the Sabines" by Giambologna (1529-1608), Italian. I n  the Death," a bas-relief in  marble by Bertel Thorwaldsen (1770-1844), Danish. 
Loggia dei Lanzi, Florence. 2. "Milo" by Pierre Puget (1622-94), French. 6. "California" by Hiram Powers (1605-73), American. 7. "Perseus w i t h  
I n  the Louvre. 3. "Mercury" (putt ing on his sandals) by Jean Baptiste the head of Medusa" by Antonio Canova (1757-1822), Italian. I n  the 
Pigalle (1714-85), French. I n  the Louvre. 4. "Clytie" by Wil l iam Henry Vatican. 8. "Nymph and Satyr" by Clodion (1736-1814), French. 9. 
Rinehart (1825-74). American. 5. "Night w i t h  her children Slee), and "Jeanne d'Arc" by Franrois Rude (1784-1855), French. I n  the Louvre 
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gether with competitive achievement in artistry, contributed to 
the fulfilment of Gothic art. That culmination was developed in 
two or three generations and became manifest in the north and 
south porches of Chartres cathedral where eventually ~ o , o o o  fig- 
ures were carved or painted; in the sculpture of the cathedral of 
Notre Dame in Paris ( I  163-1 235) ; in the cathedral of Reims 
(1211-90) and in the cathedral of Amiens (1220-88). 

Together with the usual subject matter of the church, the 
sculptor devoted himself arduously to  the study of nature and in 
home of the figures of the western portal a t  Reims there was a 
reality and suavity of movement comparable to that of the great 
art of Greece. Mouldings and capitals were carved with elaborately 
designed foliated motifs in widely varied application. 

The influences of French architecture and sculpture of the 13th 
century spread throughout Europe to Germany, Belgium, England 
and Spain. I t  was conspicuous in the churches of Bamberg. Bruges 
and Wells, also in Burgos and the south portal of the Leon cathe- 
dral in Spain. Figures were carved in lively attitudes, freely 
translating the movements of the human body into stone. 

In  the sculptural carvings of the cathedral a t  Reims were fig- 
nreq from the scriptures and legends 01 the saicts; of mec and 
women toiling a t  seasonal agricultural occupations; the personi- 
fications of the virtues and vices as well as allegories of the 
arts and sciences; fantastic representation of mythological ani- 
mals, and decorative elements derived from plant life. There 
was a wealth of subject matter harmonized to architectural deco- 
ration, unsurpassed except by the lavish temple embellishment of 
the Hindus and Chinese. Hundreds of artisans were employed in 
the execution of the rich adornment of the cathedrals. Aside from 
ecclesiastical sculpture the artists created many beautiful tombs 
and memorial statues in N-ood, ivory, bronze and marble. 

ROMANESQUE AND RENAISSANCE IN ITALY 1 
Italy is the country of Europe most rich in sculpture. The gal- 

leries and museums in its cities abound in treasures; its churches 
from mediaeval times to the present are adorned with statues; and 
in remote villages and forgotten byways unexpected relics of the 
Middle Ages and the Renaissance amaze and delight the traveller. 

The builders of churches in mediaeval Italy turned to the ruins 
of temples and buildings of ancient times as quarries from which 
to procure materials; columns and entablatures were transported 
to new settings and i t  followed that the carver, wishing to carry 
on the embeliishment of the building, imitated the character of 
the ancient fragments already incorporated. The development of 
this Romanesque architecture persisted through the centuries, for 
the Italians rarely made their buildings integrally Gothic. 

Outstanding constructions of the late 12th and early 13th cen- 
turies included the cathedral a t  Pisa, decorated about 1180 with 
fine bronze doors by Bonano Pisano, in which the conception was 
Romanesque in spirit and the style of composition apparently in- 
spired by that of the mosaicists. I t  is a combination of high 
and low relief, with panels nailed to the mood door framed with 
ornamental bands rich in decorative play of form. 

A generation or two after the anonymous sculptors of the mag- 
nificent portals of Reims and Chartres, Xiccola Pisano, called the 
Father of Renaissance sculpture, imposed a contemporary Gothic 
spirit upon the forms of a complicated and decadent Roman art. 
I n  his carvings of the pulpit in the baptistery of the cathedral of 
Pisa (1260) he incorporated in his design figure panels in high 
relief, in u-hich the subject matter conformed to the requirements 
of Christian theology, but the composition and style of his carv- 
ings were taken directly from Roman sarcophagi. 

Pisano's son, Giovanni (1250-1320), while continuing to work 
in the traditions of his father, departed to a degree from the imita- 
tion of Roman forms and developed more in the style of northern 
contemporary art. 

On the south doors of the Florence baptistery Andrea Pisano 
(c. 1270-1348) created 28 panels dedicated to St. John, bronzes 
of great elaboration and high technical finesse, admirable in dec- 
orative feeling and rich surface treatment. At this period the de- 
velopment of sculpture swung high on the upward curve to full 
flower of the Renaissance. 

The beautiful Pisanesque reliefs on the f a p d e  of the Orvieto 
Cathedral (about 1300) were the blossoming of the Gothic branch 
grafted to the trunk of Italian tradition. 

Giotto (1267~-1337) was architect, painter and sculptor. H e  
built the Campanile in Florence and with Andrea Pisano carved 
many of the figure panels on its sides. These panels are beautiful, 
sensitive and pure in religious feeling. 

Andrea Orcagna (d. 1368) made the 17-onderful tabernacle in the 
Florentine Or San Michele, an outstanding example of consum- 
mate craftsmanship in richly-combined coloured materials and 
mosaic background, with bronze effectively employed in the sur- 
rounding grille 

Jacopo della Quercia of Siena (1374-1438) evolved from the 
tradition of the Pisani. His works nere original, robust and im- 
aginative. His sculptural compositions inspired ~~iche lange lo  in a 
later generation to the fulfilment of the Renaissance. H e  carved 
figures of transcendent beauty in the fountain at  Siena and 
especially in the mnnument of Ilaria del Caretto in the Cathedral 
of Lucca. The relief panels of the portal of San Petronio in 
Bologna had an intensity and breadth of modelling which marked 
them as masterpieces of the period ~vher. the late Gothic style 
merged into the Renaissance. 

Lorenzo Ghiberti (1378-1455) made the north and east bronze 
doors of the Cathedral a t  Florence. The first pair were panelled in 
the balanced pattern of the Pisano tradition, though freer in line 
and richer in movement. The second ones, considered by Michel- 
angelo worthy to be the "Gates of Paradise," were outstanding 
masterpieces of the Renaissance and represented great achieve- 
ment in the ar t  of bronze sculpture. Starting at  the age of 47, he 
devoted 27 years to their creation. In  spirit with the prevalent 
scientific research, Ghiberti solved in the panels of the doors, 
many problems involving figure composition and perspective. 
They were pictures in relief of graphic scriptural scenes idealistic- 
ally interpreted with accessories of rocks, trees and edifices reced- 
ing within the frame. While lacking the clarity of the earlier style. 
their dramatic intensity carried art to a new perfection. 

The proficient Donatello (1386-1466) vastly enriched the world 
by his genius. He dominated the early Renaissance. His consum- 
mate technical mastery, together with his impulsive and adven- 
turous nature gave him full freedom of expression; his gay and 
wholesome imagination, his poner of visualization and sense of 
movement are qualities which combined to make him comparable 
to the Greek Myron. H e  went to Rome with his friend Brunel- 
leschi to study the classics and dig in the ruins of antiquity and 
returned to work with him in the building of Florence's great 
cathedral; but his studies of the works of the ancient sculptors 
did not in any way hamper his personal style, for he loved nature 
and understood i t  intuitively. Donatello embellished the cathedral 
with vitalized statues and carved a singing gallery with a frieze of 
dancing putti, gay, original and spontaneous. In  many of his works 
children are used as main themes or accessories, in which he 
captured their joyous purity, emotion and charm and established 
a precedent to  which later Renaissance sculptors turned but never 
surpassed. Of the statues made for niches of the facade of Or San 
Michele, the marble St. George is an eternal masterpiece. 

The Renaissance Tuscan school produced many fine sculptors. 
Desiderio da Settignano (1428-64) was conspicuous for the 
subtlety of his surface modelling and the charm which he gave to 
facial expressions. Realism, delicacy and vivacity characterized the 
work of Mino da Fiesole (1431-84) and Benedetto Rosellino 
(1427-78). One of the most distinguished artists of the school of 
portrait sculpture was Francesco Laurana (about 1425-1502) 
whose works reached heights of beauty and realism. Splendid ex- 
amples of this period are in the Bargello Museum in Florence. 
Contemporaneously the inheritors of Donatello's more vigorous 
style were working in Florence. Antonio Pollaiuolo (1429-98) and 
Andrea Verrocchio (1435-88) were forceful sculptors. Their work 
was characterized by nervous contours and muscular movement. 
Verrocchio's masterpiece was the bronze equestrian statue of 
Colleoni in Venice. The martial rider arrayed in the sumptuous 
armour of the period is mounted on a powerful stallion in forward 
stride. The bronze is a splendid example of elaborate finish of 
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detail upon boldly modelled forms, monumental and imposing in 
its ensemble and is considered one of the finest equestrian groups 
of all time. The pedestal which i t  surmounts is an excellent ex- 
ample of appropriate architectural setting. 

The sculptor of the Renaissance was generally architect and 
painter; hence the with lvhich he developed the settings 
for his stat,,es, whether the base of a portrait bust, the pedestal 
of an equestrian statue or the architectural background of a tomb 
The design and execution of architectural detail was done with 
the same care and feeling as the important sculptural element. 
wi th  ~ l ~ ~ ~ ~ ~ i ~ ~  sculptor-architects, backgrounds often became 
oxrercharged with elaborate mouldings, festoons and ornate caw- 
ings lvhich reduced the scale of detail to make the architectural 
parts seem covered with lace; the vigorous stem of the plant had 
become obscured in the richness of the foliage. 

Luca della RObbia ( 1400-82) carried the new technique 
glazed terra-cotta to a high development, specializing in eccle- 
siastical and architectural decoration. His nephew, Andrea, with 
his sons, also worked in this sculptural material and hundreds of 
pieces were produced in their studios. 

Art through the Gothic pedod had been practical in its appli- 
cation. statues were rarely made did not serve as decors- 
tion of churches or other edifices, or objects for utilitarian pur- 
poses. In  the Renaissance, Greek and Roman literature were 
translated into Italian; antique statues and monuments were 
excavated; princes made collections of paintings and sculptures; 
scientific investigation and broadened mental vision engendered 
skepticism and Pagan subjects increasingly replaced episodes from 
the Scriptures and the lives of the saints. With the gathering of 
ancient art works, collectors began to stress purely aesthetic 
considerations and "Art for Art's sake" came into being. Sculptors 
made small decorative groups, charming in their imagery and 
good humour, in which they delighted to  demonstrate their skill 
in composition, their knowledge of anatomy and ability to render 
mythological and romantic themes. 

Michelangelo (147.5-1.5~4) was brought up in the studios at- 
tached to the court of Lorenzo dei Medici and worked as a boy 
under Verrocchio. The collections of Lorenzo inspired the youth to 

and imitate the antique, yet his llPieta" in St. Peter's was a 
masterpiece of ~ o t h i c  sculpture, in which the details of drapery 
were executed with the technical recipes of that style; but his 
"Bacchus" and "Cupid," statues of the same early period, were 
conceived in the classical manner. ~i~ heroic marble u ~ ~ ~ i p  
done a t  the age of 26, was a triumph of anatomical knowledge 
executed with the mannerisms of local traditions with a super- 
imposition of antique influence, plus his own indomitable person- 
ality.  hi^ impatient and impetuous genius quickly assimilated the 
lessons of his masters; his versatility in the arts u,as such that 
he comprehended the perfect relationship of detail to ensemble 
and one medium to another. H e  was as great a draftsman as the 
world has known, if draftsmanship means the ability to  represent 
that the mind envisages, co-ordinated with the hand as 
perfect instrument. H e  quickly grasped the possibilities of move- 
ment within the human figure, with him never a literal rendering 
but always heroically ennobled. His scientific mind understood the 
complicated anatomy of drapery and of the body, of engineering 
as well as the structure and subtleties of architecture. His mighty 
intellect was subordinate to his emotions. His nature was turbu- 
lent, his temperament audacious and his imagination fertile. 
l-hough physically powerful, the conflict of these qualities and 
external circumstances prevented his carrying out his many dreams 
and projects and so in sculpture he has left many unfinished 
masterpieces. H e  completed several figures on the tomb of Pope 
Julius 11, an elaborate commission, but only sketched others. The 
"Slaves," details of this work, are most honoured treasures in the 
L~~~~~ M~~~~~ in paris. ~h~ marble uMoses~, (S, Pietro in Vin- 
coli, Rome), also part of this composition, is vibrant with emotion 
and of noble gesture and majestic mien. I t  seems to pertain to 
the realm of the supernatural, The statues of "Juliana," 'lLorenzo 
dei u ~ ~ ~ , n  ~ i ~ i ~ h ~ , "  U M ~ ~ ~ ~ ~ ~ H  and were 
idealized representations of supermen and heroic women and 
were part of the incompleted Medici Tomb in Florence. 

[BAROQUE 

The magnetic influence of Michelangelo's genius created a host 
of imitators. With them muscular development became inflated 
exaggeration and the heroic gestures of the master oftentimes be- 
came bombastic and artificial. 

The period of Baroque art was in full career. The new school led 
by Michelangelo derived its architectural forms from classical Roman 
examples. The pointed arch was despised. Flamboyant Gothic of the 
preceding period had become ovelcharged with detail and weakened . 
in structural lines, sculptur had lost its spiritualizing religious im- 
pulse and had become mere decoration carrying elaboration to extreme 
and meaningless detail. The new classical style .demanded a simpler 
architectural and sculptural ensemble, composed of fewer and larger 
elements. As architect of St. Peter's in Rome, Michelangelo increased 
the scale of structural orders to heroic dimensions and surmounted the 
massive edifice with a dome worthy of the materialism of the period 
and the grandiose aspirations of the designer. The size of the scu!pfure 
was augmented to harmonize wlth the proportions of the building. 
Baroque sculptors delighted in creating a world of marble giants. 

Benvenuto CelIini ( I  500-71) was primarily a goldsmith and metal 
worker. His bronze figure of "Perseus" in Florence demonstrated his 
great artistry. 

THE BAROQUE 
Gothic and Renaissance taste demanded adherence to the canons 

of established proportions, both in architecture and sculpture, in 
which the scale of figures and detail maintained sizes proportionate to 
those of man. The sculptured saints and personages who decorated the 
faGades of the christian edifices &,ere intimate and personal concep- 
tions related socially and culturally to the people of the locality. 

The shape of the block was sensed in figure sculpture of the early 
periods, but the expansive spirit of the 17th century seemingly disre- 
garded the organic structure of marble. The path to artistic freedom 
had been cleared by Michelangelo, whose heroic energy had removed 
restraint from individual expression. Fewer decorative elements were 
used in architecture but the size of these was enormously increased 
and exaggerated depth of carving and undercutting gave dramatic 

em~i",","~n$~as~~&~,"~~~2~fI~h,'s";0$~~ classicist of the school of 
Michelangelo and an artist of vivid imagination as well as a technician 
of remarkable excellence. He treated form with rich fullness and 
vigour and was successful with the problems of spiral composition. 
The surface of his sculpture was finished with a sensuous suavity 
comparable to the best of Hellenistic art. Characteristic examples of 
the heroic art of this sculptor were the marble groups the "Rape of 
the Sahines" and "Hercules and Centaur," in Florence, and his "Nep- 
tune Fountain" at Bologna. 

Giovanni Lorenzo Bernini ( I  jg8-1680) was the genius who carried 
the Baroque style to its fullest expression. He was architect as well as 
sculptor of the magnificent exedra of the Piazza of St. Peter's in 
Rome. Its colonnade is surmounted by a series of 162 figures of saints, 
according in dramatic fla~boyance with the grandiose architecture 
which they crown. His marble portraits reflect the pomposity of the 
period while imbued with vitality and impressive qualities of re- 
semblance, In his group "Apollo and Daphne," executed at  the age 
of I7 with unbelievable mastery over marble, he made the figure 
seem to move freely in space. The realities of material structure were 
skillfully concealed in disregard of an ancient principle that a marble 
carving to be properly expressed within the block, should be able to 
roll down hill without breaking any part and that the modelling 
should be contained within the marble to recognize the structure of 
the material. Bernini depicted "Daphne" turning into a laurel tree, 
whose naturalistic leaves were largely detached from one another, 
with a technique appropriate to metal, such was his desire to 
demonstrate his complete mastery of medium. The "Fountain of the 
F~~~ ~ i ~ ~ ~ ~ f i  in R~~~ a triumph of fantastic imagination and 
superb technical achievement in which dramatic effect was paramount 
and the elements of composition freely organized. Marble draperies 
fly about his figures in flamboyant folds, deeply cut to give violent 
shadows. His art expression lacked sobriety and the material sup- 
planted the spiritual. ~h~ of art became an end unto itself, 
whereas in periods of sculpture's noblest manifestation excellence of 
craftsmanship was subordinate to the spiritual impulses of the race or 
religion. Bernini worked in Paris for Louis XIV, where the taste for 
the Baroque was current. However, in France that style was not 
carried to the extreme reached in Italy and the classical Renaissance 
tradition evolved with minor distortion and exaggeration. 

16TH-17TH-18TH CENTURY FRENCH SCULPTURE 
. Jean. Goujon (1520-66) carved the "Fountain of the Innocents" 
1n Parls in the gay spirit of the late Renaissance. Charm of feeling, 
delicacy of modelling, sensitivity to decorative relationships, rhythm 

grace were the qualities which marked his sculpture, 
Puget (1622-94) and Girardon (1628-1715) worked in the Baroque 

manner of Bernini and executed many admirable portraits and figure 
compositions in marbIe. 

In the middle of the 18th century, art returned to greater sobriety. 
~h~ style of Jean Antoine Houdon's (17~0-1828) sculpture was un- 
pretentious, though influenced by the traditional Baroque mannerisms, 
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CARL K L E I N ,  ( 9 )  E W l N G  GALLOWAY 

SCULPTURE O F  THE  19TH AND 20TH CENTURIES 

1. "Ugol ino and h is  Sons" by Jean Baptiste Carpeaux (1827-75). For-  6. "The Mi l lmore Memorial," also known as "Death and the  Sculp- 
mer ly i n  the Jardin des Tuileries, now i n  the Louvre tor," by Daniel Chester French (1850-1931) 

2. "The Kiss," a marble group by Auguste Rodin (1840-1917) represent- 7. Portrait of M ~ ~ .  warrosuier by ~~~~i~~ (1874- ) 
i n g  Paolo Maiatesta and Francesca da Rirnini. F i rst  exhibited 1898 

3. "The Hewer" by  George Grey Barnard (1863-1938) 8. "Baigneuse Acoud8e" by Aristide Mai l lo l  (1861- ) 

4. " Lion and Snake" by  Antoine Louis Barye (1796-1875). Now i n  the g. Pur i tan Statue by Augustus St. Gaudens (1840-1907) representing 
Metropol i tan Museum of A r t  Deacon Samuel Chapin, one of the founders of  Springfield, Massa- 

5. "Madonna of Alsace" by Emi le  Antoine Bourdelle (1861-1929) chusetts 



PLATE VII SCULPTURE 

-- 

PHOTOGRAPHS 1.6. 8 9,  1 1 )  C O L L E C T I O N  A R C H I V E S  PHOTOGRAPH~QUES;  PHOTOGRAPHS, ( 7 ,  10) A L l N R K l  

RENAISSANCE GARDEN SCULPTURE A T  VERSAILLES A N D  F L O R E N C E  

1. Fountain of the Pyramids executed i n  lead b y  Franqois Girardon i n  bronze by the Keller brothers (1635-1700 and 1638-1702),  o r e  
(1628-1715) from drawings by Claude Perrault (1613-88). In the of eight statues representing the pr inc ipal  rivers of France. I n  the 
Parterre du Nord, Gardens of Versailles Gardens of Versailles 

2. Springtime by Simon Mazihre (1649-  ? ). I n  the Gardens of Ver- 7. Fountain by Alfredo Paragi i n  the Bobol i  Garden, Florence, a park  
sailles la id out by Tribolo i n  1 5 5 0  for Cosimo I. 

3. The river Achelous by Simon Maziere. In  the Gardens of Versailles 8. The Garonne river by Charles Antoine Coysevox, cast i n  bronze by the  

4. Ceres by J. B. Poult ier (1653-1719),  one of a row of marble statues Keller brothers. I n  the Gardens of Versailles 

near the entrance to the Lawn i n  the Gardens of Versailles 9. The Ly r i c  Poem, marble statue by Jean Baptiste T u b i  (1635  o r  1630- 

5. One of the 2 2  leaden vases forming part  of the Fountain of Neptune, 1700)  ( w i t h  C. A. Coysevox). I n  the Gardens of Versailles 

a great semi-circular fountain in the Gardens at Versailles, begun 10. Fountain of Venus by Giovanni Bologna (1524- 1608) i n  the Royal  
by Andre Le Notre (1613-1700),  and Jules Hardouin Mansard v i l l a  of Petraja, Florence 
(1646?-1708),  architects of the park, and completed i n  1 7 4 0  11. The Heroic Poem, marble statue by Jean D r o u l l l y  (1641-98). I n  the  

6. The River Dordogne by Charles Antoine Coysevox (1640-1720),  cast Parterre du Nord of the Gardens of Versailles 



He went to America to execute his famous portrait of Washington 
and his busts of notables were outstanding and of great historic in- 
terest. Among those were Benjamin Franklin, John Paul Jones, 
Lafayette and Voltaire. 

NEO-CLASSIC AND 20TH CENTURY SCULPTURE 
The so-called neo-classic period of the 18th and early 19th centuries 

came as a result of renewed interest in Roman archaeology and 
especially in the finds from the excavations of Pompeii and Her- 
culaneum. 

Canova (1757-1822) based his style upon that of Praxiteles and 
imitated many of the mannerisms of the late Hellenic school. He 
was master of the rendering of the human body to whose lines he 
gave classic elegance. More intellectual than emotional, his work 
lacked spontaneous warmth of feeling. His work was very popular 
during his lifetime and he executed many important commissions. 

Thorwaldsen (1770-1844), a Dane who worked in Rome, was a fol- 
lower of Canova who adapted the themes of Graeco-Roman art to 
his personal espression. There is a collection of his work in Copen- 
hagen. 

Also of the neo-classical school whose uro~lr savored of archaeo- 
logical reconstruction, though tempered with personal idiosyncrasies, 
were Flaxman in England and Danneker and Schadow in Germany. 

In France sculpture carried on the indigenous tradition and, while 
influenced by academic classical tendencies, characteristic creations of 
the hrst haif of the 19th century had vigour and the sculptors went 
largely to nature for inspiration. Fran~ois  Rude. (1784-1855) a 
classicist in treatment of form, endowed his figures with powerful 
gestures, based upon intense observation of nature. His "Marsellaise" 
of the Arc de Triomphe in Paris stands as one of the most forceful 
compositions of 19th century sculpture, which, w-hile dominated by 
the romanticism of the period, is imbued with life. Other notable 
works by this master are his portrait statue of Marshal Ney and 
those collected in the Museum at Dijon. 

David d' Angers (1789-1856), a master who excelled in portraiture, 
has left an interesting series of medallion profiles of notable men of 
his time. 

Antoine Barye (1796-1875) the animal sculptor, was an  individualist 
of enormous energy who, while affected by the current classical man- 
ner, found in intense study of nature the fulfilment of his aesthetic 
dreams. Egypt, India, China, Babylon and Greece have left noble 
monuments of the sculptors' observation of animal life. The cat in 
Egyptian sculpture was a synthesized realization of generations of 
artists working with the same conventions on the same subject and 
were impersonal masterpieces. No sculptor has understood anatomical 
construction of animals better than Barye. Tastc in art and the 
manner of interpreting it changes with each generation and it is diffi- 
cult to judiciously appiaise his creations without the perspective of 
time. 

Carpeaux (1827-75) was of liberalized neo-classic tradition. His 
groups of dancing figures are notable decorations to the facade of the 
Opera in Paris. 

FalguiPre and FrCmiet belonged to the group of sculptors who 
revolted against the soft mannerisms of the classical school. They were 
followers of the style of Barye and executed many animal groups. 
FrCmiet's monumental equestrian statue of "Joan of Arc" marks him 
as a vigorous personality who based his conception of form upon 
observation of nature. A notable example of his work is the "Sea 
Horse Fountain" in the Observatoire, Paris. 

Auguste Rodin (1840-1917) was primarily a modeller in clay; the 
subtleties of the soft me?ium characterized his style and he enveloped 
form with a sense of atmosphere. An ardent student of nature, his 
standing "Statue of a Youth" (Bronze Age) was so real that it seemed 
to  have moulded from life, such was his ability to imitate the appear- 
ance of the model. The "Burghers of Calais" were impressionistic, 
vital and pictorially graphic, while his portraits were often astonish- 
ingly real and fluently modelled. Rodin came at  a time when art was 
seeking liberation from the cut-and-dried formulas of the Academy 
and his commandin? personality left a strong influence upon a large 
group of students in the early years of the 20th century. 

Antoine Bourdelle (1861-1929) was a student of Rodin and there 
is evidence in his work of much of the latter's facility in the handling 
of clay, but upon this background is superimposed the influence of 
early Greek and French Gothic masters. He too has largely swayed 
the modern French school. 

Constantin Meunier (1831-190s) was the outstanding 19th century 
Belgian sculptor. He has left many admirable statues of the workers 
of his country, executed with powerful directness, sympathy and 
honesty. 

The romantic and classical school of English sculpture is repre- 
sented by Alfred Stevens (1818-187 5) and Lord Leighton (1830-96). 

In  Germany &lax Klinger (1857-1920) was a notable exponent of 
the academic school with a fine basis of naturalism. Adolf von Hilde- 
brand (1847-1921) and Lehmbruck (1881-1919) created works full of 
individuality and emotional energy. 

Nineteenth century sculpture in America has left many fine monu- 
ments Henry Kirke Bronn (1511-36) created the magnificent eques- 
trian statue of George Washington. New York John Quincy Adams 
Ward's (1830-I~IO) standing figure of Washington, New York, is dig- 
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nified and monumental. 
Augustus Saint-Gaudens (1848-1907) studied as a youth in France. 

He was an unassuming but brilliant modeller and his work strongly 
influenced the American school of sculpture of the late 19th and 
early 20th centuries. His statue of Abraham Lincoln in Chicago is 
an outstanding and noble conception of the Great Emancipator. His 
many relief portraits, impressionistic and pictorial, are -admirable. 
Other fine monumental works are his statues of Admiral Farragut, the 
equestrian General Sherman in RTew York, and the Adams Memorial 
i n  Washington. 

Daniel Chester French (1850-1931) carried on the American neo- 
classic traditions of Ward. His rich, creative career has left many fine 
monuments, conspicuous among which are his four great groups of the 
f a ~ a d e  of the New York Customhouse. His "Death Staying the Hand 
of the Sculptor" is a work of noble sentiment, combining figures in the 
full round against a background modelled in low relief. 

George Grey Barnard (1863-1938), a sculptor of powerful imagina- 
tion, was educated in the French impressionistic school. His figures 
are imbued with a feeling of nobility and inner life. 

Present day (1940) tendencies in sculpture are diverse and seem 
chaotic. There is a survival of the impressionistic academic school of 
Rodin in which form is interpreted through the medium of soft clay. 
Using the same medium, but with a severer architectonic treatment, 
are the followers of Bourdelle. In contrast to that tendency there is 
the group which carves directly in stone, working either on a solid 
geonieiiic basis ul ia t l ~ c  in~pressiunislic mdnner. Abstractionism ex- 
presses itself in various ways. Non-representational forms are in 
vogue in certain schools, expressed in cubes, spheres and ovoid forms 
which are carried to infinite variations and combinations. Symbolic 
abstractions are invented and forms which in nature are convex may 
be conceived in the fantasy of the sculptor's mind in concave inver- 
sion based on emotional impressionism. Surrealism and psychopathic 
introspection influence sculptural trends, as well as those of painting. 
The archaeological tendencies are ever-present, expressing themselves 
in neo-classicism or reflecting Egyptian, Babylonian. archaic Greek and 
Gothic art  or sources of Oriental derivation and those from Negro 
and South Sea Island sculpture. Modern architecture demands new 
conventions and formalizations. Investigations into the possibilities 
of these are many and interesting. 

The machine age and standardization influence craftsmanship and 
tend to  remove the sculptor from popular contact. His ar t  has become 
generally eclectic and has lost the essential and spiritual basis of folk 
or religious expression. 

B I B L I O G R A P H Y . - W ~ ~ ~ ~ ~ ~  Liibke, Geschichte der Plastik (1880) ; A. 
Marguand and H .  W. Singer, History of Sculpture (1899); H .  U .  
Fowler, A History o f  Sculpture (1916) ; C. K. Post, A History of 
Ez~ropean and Anzerican Sculpture (1921) ; G. Maspero, Egyptian 
Archaeology (1902) ; F. W. von Bissing, Denkmaler Aegyptischer Sculp- 
tur (1913) ; J .  Capart, Egyptian Art (1906) ; P. S. P. Hancock, Meso- 
potantian Archaeology (1912) ; A. Paterson, Assyrian Sculptures 
(1912) ; A. Dieulafoy, L'art antique de Perse (1889) ; Perrot and 
Chipiez, Histoire de l'art duns l'antiquitd (1881-1914) ; E. A. Gardner, 
Greek Sculpture (1911) ; P. Gardner, The Principles of Greek Art 
(1914); E. Loewy, Die Griechische Plastik (1907); Mrs. Arthur 
Strong, Rowtan Sculpture (1907) ; F. Wickhoff, Rollzan Art (1900) ; 
W. R. Lethaby, Mediaeval Art (1912) ; 0 .  M. Dalton, Byzantine Art 
and Archaeology (1911); W .  Bode, Italieniscke Plastik (1911); L .  
Gouse, La sculpture fran~aise (1895) ; M. Sauerlandt, Deutsclze Plastik 
des Mittelalters (1911) ; A. F. Calvert, Sculpture i n  Spain (1912); L .  
F. Freeman, Italian Sculptors o f  the Renaissance (1902); Corradi 
Ricci, Baroque Sculpture i n  Italy (1912) ; Wilhelm Radenberg, 
Moderne Plastik (1912) ; Julius Meier-Graefe, Modern Art (1908) ; 
AndrC Fontanis and Louis Vauxcelles, La sculpture, vol. ii. of "L'art 
fran~aise de la Revolution a nos jours" (1923) ; Adolphe Bauler, La 
Sculpture Moderne (1924) ; Sidney Casson, Sonze Modern Sculptors 
(1929) ; and Jan et Joel Martel, Sculpture (1929) ; Kineton Parkes, 
Art o f  Carved Sculpture (1931); M .  Hoffman, Sculptur~ Inside and 
Out (1939) ; Lorado Taft ,  History o f  Anzerican Sculptuve (1930) ; E 
A. Underwood, A Short History o f  English Sculpture (1933) ; C. 
Giedion-Welcker, Modern Plastic Art (Zurich, 1937). (P. MAN.) 

GARDEN SCULPTURE 
Strictly speaking garden sculpture is not  in a class b y  itself. 

Very often we m a y  find in a garden a figure taken f rom the  ruins 
of some old Gothic cathedral which makes a perfect piece of 
garden sculpture, o r  again we may  see a fragment of a Greek 
s ta tue  o r  even a n  old Chinese idol which when given just the  right 
setting seems to be  a necessary par t  of the  garden in which i t  
is  placed. No t  all sculpture, however, is suitable for  a garden 
decoration even though i t  be  very fine sculpture f rom the  point of 
view of composition or modelling o r  the  expression of a n  idea o r  
a n  emotion. Therefore, i t  would be  well t o  consider here t he  
things which make a piece of sculpture take its proper place in  a 
garden or park. 

One of the first requisites of a successful garden decoration is 
tha t  it be  something tha t  will make a pleasing spot and be pa r t  
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of the ensemble. I t  may be an old well-head or a great stone or 
terra-cotta vase which will serve the purpose best; it may be a 
great jet of water shooting straight up from a pool or simple 
basin; it  may be a statue in stone, lead or bronze. Regardless of 
what i t  is, in order to  take its proper place in a garden it must 
have just the right scale and colour. 

This question of colour is a very important one. Quite often a 
fine statue in bronze placed against a background of thick dark 
foliage is completely lost and counts for nothing as a decoration, 
whereas a statue in stone on just the right scale, though it  may be 
crudely executed, will be much more successful as a decoration 
because it  counts as a spot of colour where the dark bronze was 
lost as a silhouette against the trees or shrubbery. Where bronze 
is used it  should be shown silhouetted against the sky or against 
a garden wall or terrace where the dark bronze will be in contrast 
to the lighter background, for even though the bronze be light in 
colour when first placed out of doors it  will soon lose its original 
patina, and gradually grow darker in colour. I t  is practically im- 
possible to give to bronze an artificial patina which will not change 
colour when exposed to the elements. (See BROXZE: Corrosion 
and R e s t o r a t i o ~ ~ . )  X'larbie or stone, on the other hand, when 
placed out of doors will most often take on a beautiful mellow 
tone which is in perfect harmony with the landscape and at the 
same time make a perfect silhouette against the green. (See 
STONE CARVIKG.) 

When placed in the open, lead will also take on a very pleasing 
colour, a soft warm grey which always makes an agreeable spot. 
Lead is especially suited to fountain figures, and very often 
when seen in the moonlight it  takes on a beautiful silvery tint, 
an effect which can be obtained by the use of no other material. 

There are, of course, various forms of landscape gardening, each 
requiring a different treatment with regard to its sculptural decora- 
tion, but they divide themselves into two general classifications. 
First, there is the large formal garden or park with its long straight 
paths, its carefully planned vistas and beautifully kept lawns; 
then, there is the small informal garden with its nicely arranged 
flower-beds and its small intimate nooks. One thinks of the park 
in Versailles or of some of the beautiful old gardens of Italy 
which were designed as settings for the villas of aristocracy in 
the time of the Renaissance as fine examples of the large formal 
garden. At Versailles there is a profusion of sculpture all taking 
its propor place in the surrounding landscape and though the work 
was done by several different men there is no lack of harmony in 
design or execution and each figure is simply a part of a beauti- 
fully planned ensemble. Where they placed rows of statues against 
a heavy mass of foliage bordering some broad grassy avenue they 
always used stone; when they placed statues out in the open where 
they were silhouetted against the sky or against the water of some 
great pool they used bronze or lead, with the result that the sculp- 
ture always counts as a spot of colour and adds greatly to the 
beauty of the ensemble. One may feel that a piece of sculpture 
which is to be placed in the open should be rugged in treatment 
and massive in design. This may be true in regard to sculpture 
to  be placed in a large open square or plaza of some big city, or of 
a monument or a group for some great building. but a single figure 
or group for a garden must have a certain refinement of detail and 
elegance of design such as nature has given to the flowers and 
trees, and all the things with which to make the garden a thing of 
beauty. 

One may again feel that a piece of sculpture should be more 
or less of a solid mass free from holes which pierce the composi- 
tion. This may be true of certain kinds of sculpture, but in garden 
sculpture where the single figure or group in stone is silhouetted 
against the dark green of the trees it  is sometimes well to have 
carefully designed holes which will give to  the group a certain 
lightness and freedom which is in keeping with the design of the 
trees where the branches sometimes part and allow a glimpse of 
the sky beyond. 

While the small informal garden requires a different type of 
sculpture from that of the large formal garden the same principles 
of scale and colour should be applied here as in the larger gardens. 
If the setting calls for a statue, say, 3 ft. high, it  does not neces- 

sarily mean that any statue 3 ft. high, however charming, will suit 
the place. A statuette which may look well indoors is clearly 
lost when placed outdoors because its mass and details are out of 
scale with the things of nature which surround it. 

While the subject matter of garden sculpture is not perhaps of 
first importance one nevertheless feels that there are certain 
subjects more suited to  the garden than others. One is inclined 
to think of the mythical woodland creatures and of subjects that 
are joyous and which have to do with life in  the open. However, 
whether the statue be a small chubby child o r  a goddess done in 
a fine architectural style it must first of all be a thing which takes 
its place in the garden and is in harmony with the trees and flowers 
which are its neighbours. 

Thus it  is that many garden decorations though crudely exe- 
cuted make pleasing spots when seen from a distance and are 
therefore in a way successful, but the really successful garden 
decoration is the one which makes a good spot when seen from a 
distance and which a t  the same time is designed and executed in 
such a manner as will repay anyone who comes near enough to 
inspect it as a work of art. (See also LANDSCAPE ARCHITECTURE; 
SCULPTURE TECHNIQUE.) (E. McC.) 

PORTRAIT SCULPTURE 
Good   or trait scu l~ ture  has remained essentiallv the same 

throughout the ages. Only its trappings and its ornamentation 
have undernone changes. iust as conventions of dress have changed - u ,. - 
periodically, characterizing a particular epoch. Thus we may 
recognize an Egyptian portrait bust by the indication of its wear- 
ing apparel or its mode of arranging the hair, while excessive atten- 
tion to personal adornment indulged in the late 18th and in the 
19th centuries leaves its stamp also upon the portraiture of that 
period. 

In  essentials, however,-in the fundamental construction of 
the human head,-the fine portraiture of these remotely associ- 
ated periods remains the same. You see on the city streets to-day 
types that coincide exactly, except for the non-essentials of dress, 
with the types richly revealed in  the best portraiture of the Egyp- 
tians and of the Romans. This fact leads back to the very founda- 
tions of portrait sculpture and o: human construction. Everyone 
knows, for example, that the nose is in the centre of the face and 
that, accepted as the centre, i t  can give the alignment of the other 
features. Yet many portrait busts neglect this simple first prin 
ciple, and, in consequence, destroy the normal perfect balance of 
the head. 

GEOMETRIC BASIS 

The fundamental law of head construction is, in consequence, as 
much a truism as a law in geometry and must be accepted without 
reservation by the portraitist. If i t  were actually reduced to 
mathematical principles it could be indicated by a line drawn down 
through the centre of the head from the apex of the skull to  a 
point marking the centre of the mass attaching the neck to the 
body. This imaginary line might be described as the "flow" of the 
mass (A-B, fig. I ) .  

I n  order to complete the geometry of portrait bust construction 
a straight line may be drawn at  right angles t o  the general line of 
the "flow" running from the eye to  the back of the skull and 
centring eyes and nose (C-D, fig. I ) .  

S t r u c t u r e  and Likeness.-Once this framework of fundn- 
mental construction has been produced the matter of obtaining a 
likeness is comparatively simple, and the features with their 
individualizing characteristics are a t  once seen to be ornaments on 
the general flow of the head construction just as buttons or em- 
broidery are ornaments on the coat or dress 

The sculptor who has spent years studying the human head 
knows well that good portraiture is concerned with the individu- 
ality of the simple head construction as indicated by  the "flow" 
of the mass rather than by the meticulous copying of the features. 
He knows from studying the work of his fellows that there are two 
types of portrait sculpture, one type preoccupied with features. 
and the other with the fundamentals of construction. There is a 
unity in the bone structure which h e  perceives is not built brick 
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EXAMPLES O F  GARDEN SCULPTURE 

1. Torso by E l i e  Nadelman, on the estate of Ralph Pulitzer a t  Manhasset, 4, ''woman w i t h  a child,, by  pa,,[  hi^, on the estate of C. M. 
Long Island Schwab a t  Loretto, Pennsylvania 

2. "Diana" by Edward McCartan, i n  the garden of the H. W. Crofts' estate 5 m  by Mario Korbel, in the garden of George G. Booth at Detroit, 
i n  Greenwich, Connecticut Michigan 

3. A marble f igure by John Gregory, i n  an inner court of the home of 
S. R. Guggenheim, Pt. Washington, Long Island. The base is dec- '. A fountain by Manship 

orated w i t h  acanthus leaves 
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BY C O U R T E S Y  OF  ( I ,  3, 9 1  T H E  S T A i l T L l C H E  M U S E U M .  1 2 .  5 .  81  T H E  M U S E U M  O F  T H E  U N I V E R S I T Y  O F  P E N N S Y L V A N I A .  ( 4 )  T l i E  M E T R 0 P O L l T P . N  M U S E U M  O F  A R T ,  N E W  Y O R K ,  ( 6 )  T H E  

M U S E U M  O F  F I N E  A R T S ,  B O S T O N ,  ( 7 )  T H E  P E N N S Y L V A N I A  M U S E U M  

E A R L Y  P O R T R A I T U R E  F R O M  VARIOUS P A R T S  O F  THE W O R L D  

1. Portrait of Queen Nefertiti, an example of painted sculpture i n  6th or 7 th  century A.D. showing characteristic conventionalized treat- 
Egypt about 1370 B.C. 2. Painted limestone head of an Egyptian official ment. 6. Roman terra cotta head; an example of details drawn or etched 
showing realistic treatment about 2750 B.C. 3. Portrait called "The on the modeling. 7. Cambodian head, showing conventionalization, espeoi- 
Green Head." an example of simplified form, Egypt about 600  B.C. 4. ally in the treatment of the coiffure. 8. Bronze conventionalized heads 
Roman portrait, showing form and construction treated in a way that from Benin, West Africa. 9. Gypsum mask, an example of realism i n  
emphasizes the man as an individual. 5. Stone head of a Bodhisattva, late Egyptian art  about 1370 B.C. 
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on brick as is a man-made work of architecture and which if 
grasped in its entirety lends a semblance of life; a quality of 
convincing sureness which cannot otherwise be obtained. 

I t  is quite possible to achieve a likeness ~i~i thout  adhering to 
fundamentals, but as the years 
pass and the subject dies the por- 
trait bust must rest on its merits 
as a work of art and not as a 
likeness. The Romans who posed 
for some of the finest examples 
of ancient portraiture have long 
since passed from the land of the 
living. No one living to-day has 
an interest, sentimental or other- 
wise, in the tilt of the ancient's 
nose or the dear and familiar lift- 
ing of the ancient's eyebrow. The 
personal element in portraiture 
is stripped from consideration by 
the impersonal passage of time. 
and the work is left to stand or 
fall on its value as a piece of head 
construction. I t  is not a t  all im- 
probable that some of the ancient 
portraits preserved to-day as the 
finest relics of antiauitv in the FIG. 1.-DIAGRAM SHOWING FROM 

museums of the ivodd won less &l:LB::' p ~ ~ ~ H ~ F H ~ ~ : S T ~ ~ ~ ~  
acclaim in their own era than , ,, , A ,,,, ,, 
other works more effective a s  RIGHT ANGLES, CENTRING EYES 

likenesses than as  art. AND NOSE WITH BACK OF SKULL 

GOOD PORTRAITURE UNIVERSAL, NOT RACIAL 
Granting the fundamental principle upon which the human head 

is built i t  follows naturally that good portraiture is universal and 
not racial. Because a portrait is primitive African or Egyptian or 
Chinese does not mean that it  is any better as a portrait than a 
bust produced in Rome, Paris or New York. Racial differences 
occur from the frontal bone to the chin and d o  not affect the real 
mass structure of the head. 

By the same reasoning it  would be a thankless task to  estab- 
lish the superiority of any one period of portrait sculpture over 
another. The factor of time is unimportant. A portrait that was 
good in the days before Christ is good to-day and takes its place 
with the best portraiture produced by the succeeding ages down to 
the present time. 

The fundamental construction of a head, while of paramount 
importance in its valuation, is less striking to the layman than 
external characteristics. I t  is difficult, for example, to appreciate 
the structural kinship between a highly conventionalized portrait 
bust of an Egyptian king and a work emphasizing the individuality 
of a less exalted personage. Yet the difference between the highly 
individualized and the highly conventionalized portrait may lie 
solely in the treatment of externals. 

E x t e r n a l s  Establ ish t h e  Period.-It is the outer convention 
rather than the inner structure that brands a portrait bust as the 
work of some particular period. 

The mode of life, the customs and manners and environ- 
ment of the age invariably affect the outer appearance of the 
individual. 

Sometimes the mode of dress or the coiffure establishes what 
might be considered a symbol of the time, and this symbol or 
convention finds echo in the work of the portrait sculptor. 

A study of Cambodian heads or those produced in Egypt and 
in Rome shows the influence of the current mode on the work 
of art. The Cambodian portraitist in particular followed a defi- 
nite symbolism in the rendering of the hair, while the popular 
coif of other lands is repeated with more or less conventional 
emphasis in the fashioning of the portrait bust. 

Thus, although the individual was an individual in ancient 
lands quite as much as in the Europe and America of to-day, cer- 
tain characteristics of dress stamp him with the life of a definite 
period. 

Convent iona l iza t ion  and Rea l i sm in Portraiture.- It is 
interesting that many periods of art production showed equal in- 
terest in conventionalization and in realism. The zcth century 
tendency to reduce all forms to their simplest essentials is no new 
thing. I t  merely serves to emphasize and accept the principle of 
fundamental construction, and to publish to the world that details 
are merely details and have very little to do with the basic char- 
acter of a work of art. Conventionalization of human forms and 
simplification with the resultant absence of personal character- 
izing details may be found in portrait sculpture from earliest 
times to the present era. 

I n  Egypt, as well as in China, India and Cambodia, the con- 
ventionalization of forms was particularly favoured. Many of the 
fine renderings of kings and queens are so highly conventionalized 
that the personal characteristics are lost or obscured. 

If one may judge by the mass of portraiture that has come 
down to us the high dignitaries of the religious and governmental 
life were placed on a plane above human characterization and were 
considered more as symbols of the church and state than as 
individuals. Yet, paralleling the conventional in portraiture there 
was a wealth of individual representations indulged usually in 
subjects of lesser rank, but presenting a definite individual char- 
acter with all the eccentricities, all the imperfections of the ordi- 
nary man. 

Realism in the development of the portrait bust began almost 
with the first known portrait and marched triumphantly through 
the centuries, cropping out in unexpected places even in the great 
cathedrals of the middle ages where, carved on choir stools or as 
incidental architectural decoration, there are hundreds of little por- 
trait busts characterizing the artisan or the ecclesiast or even the 
aristocrat of the time. Occurring as they did in an epoch devoted 
not t o  portrait sculpture but to architecture, they serve to  demon- 
strate the tremendous urge of the human race toward the perpetu- 
ation of the individual. 

There is a slight shade of difference in viewpoint between con- 
ventionalizing and idealizing the human head. I n  conventionalizing 
the sculptor chooses the characteristics of subject and period and 
reduces them to decorative forms and symbols. 

Thus we find the hair of the African or the coiffure of the Cam- 
bodian expressed not realistically but by means of conventional- 
ized decoration. 

I t  remained for Rome, however, to  lay final stress upon the 
individual as a n  individual. The long succession of portraits that 
issued from that city in the centuries of its world dominion show 
clearly the s ~ i n g  of the art pendulum from idealization and con- 
ventionalization to the frank acceptance of human imperfections. 
Sculptors delighted in these imperfections, these marks of per- 
sonality, and expressed them with a realistic force that is as  power- 
ful to-day as i t  was in the long ago. Realism so held the por- 
traitist in its grip that he often forgot the dress of a man and 
centred his attention upon the fundamental characterization of 
his subject as a timeless individual. The finest of these heads are, 
in consequence, forever modern as they reveal the human being 
stripped of period identification. 

T h e  Decl ine of P o r t r a i t  Sculpture.-For many years after 
the Roman era portrait sculpture declined with the other arts, 
appearing only incidentally through the middle ages, and not 
returning to prominence much before the 18th century when, as 
in the past, i t  mirrored in its externals the modes of the elaborate 
elegance, following through almost two centuries an overornate 
career, yet, under its outer trappings, producing some fine ex- 
amples of sculptural portraiture. 

The 20th century is witnessing a return to  the general simplicity 
found in the portraiture of the ancients. 

DIFFERENCES IN VIEWPOINT AND MODELLING 
A study of portrait heads produced throughout the ages reveals 

a rich variety of viewpoints and of modelling. Everyone is familiar 
with the unanimated face. You see it  sitting opposite you in the 
public conveyance. I t s  expression has settled to that of hopeless, 
inactive monotony. For purposes of characterization it  might be 
termed a "streetcar face." This aspect of portraiture may have 
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a variety of underlying causes. The sculptor may be  frankly bored 
with the subject. H e  may lack understanding of the subject and 
be unwilling to exert himself sufficiently to establish mutual sym- 
pathy. 

H e  may be faced with a personality that refuses to  give that 
sympathy. Or, through lack of experience and inability to handle 
his medium, the sculptor may neglect the life-giving structural 
essentials. 

I n  his effort to  achieve simplicity a sculptor often gives the 
big essentials of head construction but so covers them with a 
general modelling that the richness of surface is lost. This type 
of portraiture reminds one of a figure neatly enveloped in a veil, 
or generalized by the use of tights. I t  is the antithesis of rich 
form sculpture in which detail is held in perfect scale to  and is 
supported by the mass. 

At the other pole is the portrait head that achieves likeness 
and individuality by thinness of form, as if the artist were working 
with a drawn line upon the clay, emphasizing detail rather than 
construction, a type of work implying a pen and ink mental ap- 
proach and readily defined as "pen and ink sculpture." 

The exaggeration of individual characteristics with extreme 
emphasis upon striking details supplies another classification under 
the head of caricature (q.v.). 

PRODUCING A LIVING PORTRAIT 
To produce a portrait bust that gives the impression of life the 

sculptor must have behind him a wealth of experience. He must 
know that a man does not laugh with his mouth or his eyes alone 
but with his entire head, and that when he smiles there is a con- 
certed movement of all the features. 

Every subject has a definite life flavour that reveals itself in 
some individual characteristic or series of characteristics. The 
successful portrait head discovers these characteristics. Needless 
to say, the sculptor who has personal knowledge of his subject can 
produce a more living bust. But he is seldom called upon to exe- 
cute a portrait of an intimate friend. The portrait commission 
concerns itself almost exclusively with the perfect stranger, and 
when faced with such a sitter the sculptor must draw largely upon 
his knowledge of human nature and his ability to read facial char- 
acteristics in the light of the subject's environment and profession. 
What he does and is contributes largely to the basis for  character 
analysis. 

When the sculptor gropes unsuccessfully for this revelatory con- 
tact he produces the unanimated street-car face, visualizing the 
man on the model stand as impersonally and monotonously as he 
would the man beside him in a tram. The features are there; the 
likeness may be there also, but the personality, the life-giving 
quality of understanding between subject and artist, is absent. 

Scu lp tor  a n d  Sitter.-In many respects a portrait head ere- 
ated from memory may have more life than one executed after 
many sittings. Sitters vary greatly in what they give of them- 
selves. Some are sympathetic and establish at  once a bond of 
sympathy with the sculptor, thus enhancing his creative power. 
Others sit through hours without a spark of understanding. I t  is 
often true that more can be gained by talking to a subject during 
rest periods and by studying the reaction of the man when he is 
unconscious of a pose than when he sits through the long hours on 
the stand. After a time the expression of any face sets, and there 
is danger of reproducing a deadened countenance. 

One of the most difficult tasks that a portrait sculptor is called 
upon to face is the commission to make the head of someone no 
longer living. Many busts of historical personages are created 
solely from contemporary prints, photographs or portraits, the 
character of the data varying according to the period in which the 
individual lived. Seldom is there adequate material from which to 
work. I f  the portrait desired is that of some notable who lived 
many years ago the artist may wield a freer hand and use his own 
knowledge of the human head and his conception of the man's 
character without being forced to meet the criticisms and sugges- 
tions of relatives or friends whose impressions of the individual 
may be vivid but conflicting. The one hope of success in this 
task lies in the sculptor's knowledge of construction and in the 

wealth of his experience as a portraitist, and with this knowledge 
and experience he must portray that intangible quality known as 
character. I t  is no task for the novice. 

S t u d y i n g  Colour  in Portraiture.- The experienced por- 
traitist understands many subtleties of construction that are 
missed altogether by the literal copyist. H e  appreciates, for 
example, the structural differences between the blonde and the 
brunette. He knows that dark hair and light hair fall in different 
masses and that even when dark hair whitens with age it still pre- 
serves the mass quality of its original colour. Thus hair of differ- 
ent colours is essentially different in form. 

Black hair falls in heavier masses and gives a solid effect. Where 
it separates and one lock appears distinct from another the separa- 
tion is sharp and produces a strong shadow. Blonde hair, on the 
other hand, has very few solid masses. I t  is fluffy and light in 
effect and does not possess either the solidity or the sheen of 
dark hair. The difference between blonde and brunette indicates 
at  once the need for a corresponding difference in  the modelling 
of each type. 

Forms that are definite and that produce definite shadows give 
a brunette colouring while blonde colouring is obtained through 
a negation of the ~hadows  and by the modelling of subtle, less 
well defined fonns. 

H o w  Colour  Impression I s  Produced.-The portrait bust of 
the past few centuries has relied for colour quality almost entirely 
upon gradation of shadow produced by modelled form. Dark 
skin, light skin; dark eyes, light eyes; dark hair, light hair,-such 
colour differences are translated in terms of light and shade. 

This sculptural interpretation of pigments was aided by the 
ancients through actual colour application as seen in many a por- 
trait discovered on Egyptian soil. Chinese portrait heads were 
also coloured, while a similar tradition reappeared in the ecclesi- 
astical heads of the middle ages. I t  was possible for the Egyptian 
portraitist to  paint on the bust the elaborate necklaces and jewel 
arrangements that give a clue to the mode of dress and of life. 
Crowns and head-dresses, first expressed in terms of form, were 
then painted in designs and colours characteristic of the period. 

When the actual application of colour fell into disuse i t  became 
necessary for the portraitist to indicate pigments and design solely 
through the modelling of form. Folds of the toga might appear in 
Roman portraiture, while the coiffure of the lady of antiquity, 
changing with the style of each succeeding era, writes its chapter 
in the conventions of the portrait head. 

T h e  Inf luence  of E x t e r n a l s  o n  Portraiture.- The elaborate 
over-decoration of the 18th century and the heavier decorative 
trend of the 19th found echo in the accessories of dress used by 
the portrait sculptor in his effort to establish the individual in 
point of time as well as in point of character. 

Externals thus leave their stamp upon the portrait bust as it  
marches through the ages, but externals have never made the 
portrait a finer work of art. I t  stands or falls by virtue of its con- 
struction, its modelling and the artist's own knowledge of human 
nature. 

THE CHOICE OF MATERIAL 
The modelling of a portrait head and the choice of size, whether 

life-size or over, is largely conditioned by choice of the material 
in which the head is to be cut or cast. 

Wood, stone, metal and terra cotta provide a range of choice 
for the portrait sculptor, and each of these materials has its own 
technique. In  Egypt stone was a favourite material, and the 
great simplicity of many an Egyptian portrait head may be due 
to the fact that the sculptor chose porphyry as his material for 
expression. Porphyry presents its own problems in the matter of 
carving. I t  is very hard, and necessitates the simplifying of 
surface treatment and the reduction of forms to their basic essen- 
tials. In  Greece and Rome, on the other hand, where marble was 
so largely used, the sculptor had more opportunity to display his 
skill in the handling of intricate surfaces with greater attention 
to detail. 

The control of the material over the modelling and even over 
the general conception of the work undertaken may be readily 
understood if a porphyry head of the Egyptians, with its simple 
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REALISM A N D  CONVENTIONALIZATION I N  RECENT P O R T R A I T U R E  

1. Portrait of Lafayette by Jean Antoine Houdon (1741- 1828) 
2. Portrait of Admiral Farragut by Charles Grafly (1862- 1929) 
3. Portrait of Madam Pogany by Constantin Brancusi (1876-  ) 



PLATE XI SCULPTURE 

PHOTOGRAPHS,  ( 1 ,  6 ,  7 )  COLLECTION ARCHIVES PHOTOGRAPHlQUES,  ( 2 ,  3 ,  4 )  A L  N k R I ,  ( 5 )  E W l N G  G A I L O W A I ,  ( 8 )  LLYI AND N E U R D E l N  

SCULPTURE ON TOMBS 

1. Tomb of Robert d'Artois i n  St. Denis Cathedral, France 5. Tomb of Ferdinand and lsabeila at Granada, Spain 

2. Tomb of Cristoforo Feiici, i n  the church of S. Francesco, Siena 6. Tomb of Cardinal d3Amboise i n  Rouen Cathedral 
3. Tomb of Phi i ippe Pot  now i n  the Louvre 7. Tomb of Comte d'Harcourt i n  the Cathedral of Notre Dame, Paris 
4. Tomb of the Doge, Pietro Mocenigo, i n  the church of SS. Giovanni e 

Paolo, Venice 8. Tomb of Richelieu by Eouchardon i n  the Sorbonne, Paris 
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fomls, is placed side by  side with a Gothic group of the middle 
ages, carved from Caen stone or from some other soft stone 
material. No such flowering of detail and intricate design in 
sculpture would have been possible had the carvers of the 
middle ages and the Renaissance been confined to the use of a 
hard, unyielding stone. 

The hard stone thus lends itself to conventionalization, urging 
the sculptor on to express form more or less symbolically, while 
the soft stone allows him to indulge his fancy for absolute 
realism and for intricate ornamentation. 

T h e  Effect of M a t e r i a l  on Size.-The sculptor who wishes 
his portrait bust to assume life-size proportions must, again, 
understand the material in which the head is to appear. If the 
portrait is to be cast in bronze it  must be modelled slightly 
larger than life. Bronze shrinks i% in. equally in length, breadth 
and thickness, to the foot. and the heavier the bronze employed - .  
the greater the shrinkage. 

Terra cotta, or dried clay, shrinks I in. to the foot, and does 
not shrink equally unless the model is so constructed tha't the 
shrinkage shall be equal. When the sculptor does not under- 
stand the terra cotta material the parts shrink uneql.lally and 
the original model is either distorted, cracked, or both. Distortion 
of terra cotta pieces that have come down to us from antiquity 
may often be attributed to  this cause. 

In  dealing with the portrait head carved in wood the sculptor 
must appreciate that a solid block of wood checks or cracks. 
Many African and Chinese portrait carvings show serious cracks. 
This tendency, however, can be controlled if the wood is built 
up by dove-tailing or glueing together smaller blocks to produce 
the required volume, or by boring and excavating the interior of 
the large solid block. 

T h e  M a t e r i a l  M a y  A i d  Characterization.- It is not im- 
possible that, in studying the character of the individual the 
sculptor discovers forms or traits that may be best expressed in 
some one particular material, thus utilizing the material as a 
direct agent in the characterization. 

The artist who feels for his material understands that it re- 
quires a technique in keeping with its nature, and does not at- 
tempt to  force upon i t  some alien treatment. For example, the 
beauty of wood lies in  the fact that it is wood, and the sculptor 
who uses i t  as a carving basis should treat it as wood and not 
give it a surface peculiar to the nature of marble. If,  on the 
other hand, he desires for characterization the surface of wood 
as a base, he should not choose marble. 

PORTRAYING STATURE IN THE PORTRALT HEAD 

The portrait sculptor must indicate in the head alone the char- 
acteristics of his sitter. H e  is, therefore, faced with another 
interesting and difficult problem. How can he impart through 
the head the movement and form of the body? How can size, 
weight and stature be indicated in the bust? 

Incidental decoration can do little to  achieve this goal. The 
stature of an individual is a basic thing and conditions all 
parts of the body from the head to the feet. I n  fashioning a 
portrait statue i t  is a simple matter to indicate size and weight. 
I n  the portrait head, however, such characteristics can be sug- 
gested in the setting or base. A portrait head, for example, must 
end somewhere and when ended must be mounted upon a block or 
base. 

T h e  T r e a t m e n t  of t h e  Base.-The sculptor who studies the 
stature of his subject completes his portrait bust with a general 
form indicating the bulk of the sitter. If he happens to be a 
tall, thin person, the artist creates a tall, thin base. I t  he be a 
short, heavy-set man, the base is nide and broad. Any such set- 
ting goes back t o  a fundamental appreciation for form sensed by 
the ancients, and almost entirely forgotten in the over-ornate 
ar t  of the 18th and 19th centuries. 

GOOD PORTRAITURE TIMELESS 
To-day, therefore, the sculptor stands as he stood thousands 

of years ago, face to face with the same problems of natural form 
that conditioned the portraiture of Egypt and of Rome. He has 

passed through centuries of experimentation during which his ar t  
became incrusted with extraneous and often meaningless details. 
Busts of this nature belong so exclusively to a certain period in 
the world's development that they give the impression of being 
out of date. They provide a gauge for the study of their own con- 
temporary modes of dress, and because they are so localized they 
appear less modern than portraits executed thousands of years 
before by the sculptors of antiquity. 

Many a fine  ort trait head created in Egypt or in  Rome and 
produced purely as a study in structural forms and resulting life 
is ageless and periodless in its adherence to  the universal princi- 
ples of the sculptor's art. Conventions of dress, conventions of 
execution have come and gone, but the ar t  of the portrait bust, 
in its fundamental aspect, has changed not one whit from the 
first efforts of a master hand to reproduce its kind. 

(D. GRY.) 
B 1 ~ ~ 1 0 ~ ~ ~ ~ ~ ~ . - ~ 4 r n d t - B r u c k r n a n ,  Griechische und ~b 'mische  Por- 

trats (Munich, 1909) ; R. Delbriick, Antike Portrats (Bonn, 1912) ; 
A. Hekler, Greek and Roman Portraits (New York, 1912) ; G. Lippold, 
Griechische Portratstatuen (Munich, 1912) ; F. Poulsen, Greek and 
Roman Portraits i n  English Country Houses, trans. by G. C. Richards 
(Opiord, 1223) ; A. J.  E. Wace, "The E~rolution of .Art in Rnman Pnr-  
traiture," Journal of British and American Archaeological Society of 
Rome, 111. Session (190546) ; L. D. Caskey, Catalogue of Greek and 
Roman Sculpture i n  the Boston hfuseum of Fine Arts, Boston, pp. 189 
seq., No. 108 (Cambridge, 192j) ; C. H. Hart and E. Biddle, Houdon 
(New York, 1911) ; Lorado Taft, Modern Tendencies i n  Scutfiture, 
PP. 134-135, fig. 39+396 (1921). (X.) 

MONUMENTAL SCULPTURE 
By monumental sculpture is meant that sculpture which is 

intended to perpetuate the memory of a person or an event. In-  
cluded in this definition are all types of memorials in which 
sculpture is the important part, even though architecture or mosaic 
or some other art may play an important part in the composition; 
but it is not intended to include that sculpture which forms merely 
a decorative accessory in a building such as the sculptures in 
temple pediments, in the portals of a cathedral, or on the piers 
of a triumphal arch even though these adorn a memorial struc- 
ture. Sculpture of that type will be defined as architectural sculp- 
ture or as decorative sculpture. (See other sections of this article.) 
I n  the definition of monumental sculpture we include all public 
memorials that are sculptural in quality and intended to com- 
memorate historic, literary or scientific events such as military 
victories, the signing of treaties, the discovery of new lands, or a 
mechanical invention; all memorials to persons-to statesmen, 
soldiers, poets, martyrs; all sculptural monuments intended to 
decorate a city; and all funerary sculptures, whether built within 
the walls of a cathedral or in the open air. 

Monumental sculpture, to serve its purpose as memorial, must 
be permanent, and must clearly express the character of the per- 
son or event that it is meant to honour. Enduring materials, such 
as bronze or granite, so arranged as to  be in perfect equilibrium 
and so modelled as to minimize the possibility of fractures would 
seem to be essential to this ar t ;  and it would seem obvious that 
these modelled forms should be those of men and women and 
should recall, either by direct representation, by association or by 
the more subtle emotions which may be evoked by  arrangements 
of mass and line, the qualities or the significance of the thing 
commemorated. Heroic scale and simplicity, because they lend 
both dignity and permanence, are the most frequent attributes of 
monumental sculpture, and that idealization of forms and of 
attitudes which leads to the elimination of all that is ephemeral or 
mean is an almost universal characteristic. More than any other 
form of plastic art, monumental sculpture strives to express those 
qualities of structural truth, of harmony in mass and movement, 
which good architecture also embodies. A realistic or pictorial 
treatment, although often used for the decoration of memorials, 
is apt to  be less effective for monuments which are intended to 
illustrate, not accidental or trivial aspects of nature but rather 
those heroic qualities of the human spirit that attest its enduring 
greatness. A romantic or symbolic treatment which depends upon 
knowledge or upon understanding for its appreciation and s purely 
decorative style which offers only sensual delight, are also unsatis. 
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fying in a memorial. That  monumental sculpture is best that 
imposes upon natural human forms the architectural logic of mass 
and structure. 

The desire to  leave some record of his sojourn on earth seems 
to have been instinctive with man from the beginning, and no 
doubt this instinct is closely associated with his desire to represent 
the human form in stone or wood. From the earliest ages man 
seized upon the hardest and most enduring materials in which to 
carve representations of his own form. With the development of 
the first civilization, in Egypt, Chaldea, Mexico, these instincts 
found expression in a wide range of monumental sculptures. 

A n c i e n t  Civilizations.-We shall omit a detailed description 
of the monumental sculpture of Egypt, Mesopotamia, Greece and 
Rome, since this is described elsewhere. (See EGYPT: Archaeology 
and Art; GREEK ART; RONAN ART.) Both the Egyptians and the 
archaic Greek peoples set up  in the precincts of their temples 
sculptured memorials which are concise and solid in character. 
After the end of the 6th century these monuments shared the 
growing naturalism of all Hellenic ar t :  the memorial set up in 
Athens to "Harmodius and Aristogiton" (514 B.c.-copy in 
Naples) is an example. An equilibrium between naturalism and 
idealism is characteristic of the finest Greek memorials, such as 
the "Victory of Samothrace," set up in 306 B.C. to celebrate a 
naval victory. I n  the later phases of Greek sculpture, realism, to 
which are added dramatic and narrative qualities, becomes domi- 
nant, as the "Dedication of Attales I." (241-179 B.c.) a t  Perga- 
mum, commemorating a victory over the Gauls, attests. 

I n  Rome, memorial sculpture is almost always an accessory of 
architecture; but it  is, nevertheless, almost wholly pictorial in 
character. The vigorous and realistic frieze which envelops in a 
superb spiral the column of Trajan (a war memorial set up in 
AD. 113) is an example, as are also the fine reliefs of the arch of 
Titus (A.D. ? I ) ,  set up t o  celebrate the capture of Jerusalem. The 
sculpture of the "Ara Pacis Augustae" (13 B.c.), one of the few 
monuments set up to commemorate a peace, are more idealized, 
as is also the contemporary "Augustus of the Prima Porta," one of 
the finest achievements of Roman monumental art. 

T h e  Middle Ages.-No sculptors understood more profoundly 
the principles and technique of monumental sculpture than the 
sculptors of the middle ages, particularly those of the 13th cen- 
tury in France, but since their greatest achievements were the 
sculptural ensembles of the cathedral portals, it will be more 
convenient to  discuss their work at  another place. (See section on 
Architectural Sculpture; also GOTHIC ART.) We shall speak here 
only of a phase of their art less dependent on architecture: the 
execution of sepulchral effigies and tombs. 

From the beginning the Christian Church marked the graves of 
her apostles and her martyrs with a stone or bronze memorial. 
The character of these did not a t  first differ from other contem- 
porary memorials except by the occasional use of Christian sym- 
bols. The vast number of sarcophagi in Rome, executed for the 
most part after the reign of Constantine, illustrate the develop- 
ment of this Hellenistic art, in which classic forms and drapery, 
not without dignity and grace, are united intricately with the con- 
ventional decorative motives of orientalized Antioch or the genre 
detail of Alexandria. After the 5th century they share the technical 
decadence of Rome. 

The revival of the arts under Justinian-and later under 
Charlemagne-found a wide expression in intimate sculpture such 
as ivory carvings and architectural ornament, but left few exam- 
ples of monumental art. The bronze Easter column, set up it is 
said by St. Bernard, in the cathedral a t  Hildesheim is little more 
than a piece of constructed ornament. I t  was not until the 10th 
and 11th centuries, when the sculptor was called upon to decorate 
the new monastic buildings, that the monumental spirit was once 
more revived. Developed in the abbey doorways, where the sculp- 
tor had to learn anew the technique of stone carving and of render- 
ing the human figure, this spirit gradually entered once more the 
sepulchral art of Germany and France. I t  is felt first perhaps 
in that form of tomb in which a sculptured figure of the deceased 
is cut or moulded on top of a sarcophagus or on the sepulchral 
slab let into the floor of abbey or cloister. Although these figures 

continued for a long time to be only flat reliefs scratched into the 
flat surface of the stone they are idealized and simple forms. When, 
after the 11th century, they begin to be carved in bolder relief and 
finally in the round, the figure is still conceived, as in the incised 
reliefs, in a standing posture, but laid on his back. The form is 
rigid, the head erect, and the draperies, unaffected by the change 
in position, drop in stiff, thinly cut folds from shoulder to  feet. 
Germany was the centre for the production of these grave reliefs, 
which show a progressive development in technique. The relief 
grows higher and higher, the figure and the features gain steadily 
in idealism and in dignity, and the draperies show an increasing 
beauty of pattern and line. The series of effigies at  Ovedlinburg, 
representing the abbesses of that monastery, illustrate this evo- 
lution. 

The sepulchral effigies of the 13th century share those ideal and 
simple qualities which are manifest in the cathedral doorways, but 
the preoccupation of the sculptor with architecture prevented a 
wide or sustained development in this field. That development had 
to aGait the 14th century when the decoration of the architectural 
structure of the cathedrals seemed gradually less important than 
their embellishment with furniture, with retables and chapel 
screens, and with tombs wherein an individual patron, rather than 
a community, might be commemorated. This new patronage, 
which removed the sculpture from the geometric lines of the build- 
ing, accelerated the growth of naturalism which can be traced 
more continuously in the tomb figures than in any other field. The 
body, laid at  full length on the stone slab, begins to lose its rigidity. 
I ts  forms are clearly defined below the drapery which flows over 
it in an increasing complexity of fold. The features attain first a 
realism that approaches portraiture and then, as the influence of 
St. Francis permeates religion, they take on an emotional or 
sentimental quality. Accessories, symbols, details of costume and 
heraldry are rendered with greater and greater elaboration. 

The tombs in the Abbey of St. Denis, near Paris (1264) built by 
St. Louis for his ancestors and his sons are characteristic exam- 
ples of 13th century tombs. I n  these the figure is modelled not 
in relief but in the round. Each figure, represented as in early 
manhood, and rendered as a standing figure laid upon the ground, 
is graciously idealized. Each has a simple architectural framework, 
low in relief, and each is placed on a base embellished with pic- 
torial reliefs. The expression is calm and benign and the draperies 
straight and simple with long clearly incised lines. The tombs 
for Rollo and William Longue-EpCe, in the cathedral of Rouen (c. 
1270)) the bronze figures of Geoffrey d'Eu, in the cathedral a t  
Amiens, are other interesting examples of these austere effigies. 

Characteristic of the 14th century is the tomb of Charles V., 
a t  St. Denis by AndrC Beauneveu; where the advancing realism of 
the century expresses itself in accurate portraiture and in more 
flowing and natural draperies. The figure is portrayed in the stiff- 
ness of death, and about him are grouped representations of his 
relatives in the costumes and attitudes of mourners. The fine 
tombs of the popes at  Avignon-one of which is elaborated with a 
canopy-and the effigy of Robert d'Artois a t  St. Denis, clad in full 
armour with a lance in his hand, are other examples which illus- 
trate the growing interest in actuality. I n  the I 5th century, when 
this principle reached its widest acceptance, Flanders and Germany 
became the most important centres for  sepulchral art. At Tournai 
there was developed the type of tomb in which the figure of the 
deceased, no longer dead and recumbent, kneels before the Virgin 
or some religious object; and these tombs, the production of which 
amounted to an industry, were exported t o  all parts of England, 
France and Germany, and widely imitated. The "Monument to 
Isabella de Bourbon" in the cathedral a t  Antwerp (c. 1465) 
and the "Tomb of Louis de Male, a t  Lille" (14 j j ) ,  both of which 
are of bronze, are characteristic examples of this Flemish ar t  in 
which the elaboration of detail and the representation of action 
and of personality are clearly the preoccupation of the sculptor. 
Burgundy, which after the beginning of the Hundred Years' War 
became the sculptural centre of Europe, produced a funerary ar t  
not less realistic than that of Flanders. The famous Tomb of 
Philip the Bold (completed 1411) is an elaborate example of 
this art, in which the recumbent figure of the king is placed on c 
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high pedestal elaborately decorated with traceries and with the 
modelled forms of draped mourners. The effigy is clothed in ample 
and flowing robes and a t  his head are  the kneeling forms of two 
angels. German tombs, after the 13th century, are notable for 
their profusion of accessory and for the occasional introduction of 
narrative and action into the sculptured figures. Escutcheons are 
developed in Germany into elaborate decorations and early in the 
15th century the baldachino or canopy makes its appearance here 
as in Italy. Ornate canopies are also common in 15th century 
England as  are  also the multiplication of angels, heraldry and 
symbolic ornament, and the realistic trend is so far  developed 
as to  lead to examples wherein the base of the tomb is left open 
t o  reveal the corpse within. 

The  custom of placing the tomb in a niche in  the wall received 
wide acceptance in  Spain and in Italy in  the 15th century. In 
Spain these niches, framed i n  wide arches, received a lavish em- 
bellishment in  which Moorish ornament frequently appears: the 
"Tomb of the Two Knights" in the church of S. Esteban a t  Cuellar 
and the "Monument to  Archbishop Lope de Fontecha" in the 
cathedral a t  Burgos are examples. I n  the elaborate "Tomb of 
Juan de Padilla," hy  Gil de Silo&, now in the museum a t  Burg~s,  
the effigy kneels before a relief of the Piet i  against a background 
of delicate tracery. I n  Italy the influence of the antique and the 
example of Nicola d'Apulia is  shown in the substitution of a sar- 
cophagus, covered with figure carvings, for the northern tornb- 
base. The effigy, lying on this sarcophagus, is revealed by angels 
who pull aside sculptured curtains. I n  the more sumptuous exam- 
ples a great baldachino, o r  marble canopy, supported by four piers, 
surmounts the tomb and is  covered with a wealth of Gothic orna- 
ment. The  three "Tombs of the Scaliger Family" (1350-74), in 
Verona, where the canopy is surmounted by a bronze equestrian 
statue, and the  "Tomb of Mary of Hungary" (1325), i n  Naples, 
are examples of these canopied monuments. 

T h e  Renaissance.-The tombs of I 5th century Italy are 
among the most perfect examples of that exquisite fusion of deco- 
rative architecture and classic sculpture which characterized this 
century. Although oftentimes greatly increased in size as  com- 
pared t o  their Gothic prototypes, and most profuse in  detail, they 
seldom attain a truly monumental character; they are, rather, 
accumulations of ornament, schematically arranged in a great 
niche set in  the  wall of a church. The vast Gothic churches of 
the Franciscans and Dominicans-S. Annunziata i n  Verona, S. 
Croce in Florence, SS. Giovanni e Paolo in  Venice, for example- 
are lined with these tombs-the work of the Lombard ornamental- 
ist-that contrast strangely with their laconic architecture. 

A characteristic design for  these tombs is that of an enframe- 
ment of marble architectural forms--of arabesqued pilasters deli- 
cately wrought, with moulded and carved archivolts, entablatures 
and bases-enriched with statues placed in niches or in  a pediment, 
and surrounding a sarcophagus upon which rests the effigy of the 
deceased. All parts of this enframement are exquisitely carved. 

The "Tomb of Pietro Mocenigo" (c. 1462), by  Pietro Lombardi 
in the church of SS. Giovanni e Paolo, Venice, is a superb example 
of this sepulchral art. The  doge, i n  his robes of State, stands up- 
right upon the sarcophagus, which is  borne on the shoulders of 
three soldiers clad in  classic armour. The  "Tomb of Christolphe 
Felici" (1486) b y  Ambrose Lorenzetti, in  Siena; the "Tomb of 
Leonardo Bruni" (1444) by  Bernardo Rossellino, in  S. Croce, 
Florence; t h e  "Tomb of Carlo Marsuppini" (14 j 5 )  by  Desiderio 
da Settignano, also i n  S. Croce are other examples of this art that 
attains a t  its best a perfection of technique never surpassed. 

I n  the 16th century, the Italian tombs lose this exquisite orna- 
ment. A more sober and studied style, in  which scale, dignity and 
classic correctness are  the ideals sought for, appears. The new 
feeling is foreshadowed in the almost perfect "Tomb of Ilaria del 
Carretto" (1405) by Jacopo della Quercia. in the cathedral a t  
Lucca. The 16th century master of tomb design is Andrea Sanso- 
vino, whose "Tomb of Ascanio Maria Sforza," in the church of S. 
Maria del Popolo, Rome, takes the form and dignity of a Roman 
triumphal arch. The  "Tombs of the Mediti" (1523-34), in San 
Lorenzo, Florence, and the "Design for the Tomb of Julius II.," 
only partly executed, both of which are by Michelangelo, are the 

greatest examples of the mature and powerful ar t  of this century. 
(See MICHELANGELO.) 

The monumental sculpture of renaissance Italy was not, however, 
confined to tombs. Donatello revived the equestrian statue in  his 
"Statue of Gattamelata" (1443-53) in Padua, bringing monu- 
mental sculpture into the open air and giving it  once more a civic, 
rather than a religious significance. The "Statue of Colleoni" 
(1465) by Verrocchio. in \. enicc and the "Designs for a Statue to 
Francesco Sforza" ( I  jo6-19) by Leonardo da Vinci, followed. 
Michelangelo set his heroic figure of the nude David ( I  501) in 
front of the Palazzo Vecchio of Florence, wh!e Niccolo Tribolo, 
also a Florentine, created the precedents in fountain design which 
were to  be developed into the monumental fountains of the next 
century. 

I n  France the renaissance created many decorated tombs of the 
greatest beauty among which the "Tomb of Cardinal Amboise" 
(1525) in  Rouen cathedral, the "Tomb of Francis 11. of Brittany" 
(1507) by  Michel Colombe, in  the cathedral of Nantes, and the 
"Tomb of Francis I." (1525) a t  St. Denis, by  Pierre Bontemps, 
are perhaps the most celebrated. Jean Goujon, the greatest of 
French sculptors, has given us an example of his vita! and gracious 
style in  the "Fountain of the Nymphs," Paris; and Germain Pilon, 
whose work exemplifies the noblest classic tradition, achieves in 
his "Efiigy of RenC Birague," in the Louvre, a most perfect 
balance between a sympathetic naturalism and monumental re- 
straint. 

The splendid "Tombs a t  Brou" (1~05-26) near Bourg, built 
for Margaret of Austria, by Konrad Meit of Worms, are  char- 
acteristic of the somewhat ornate renaissance of Germany, where 
the Thirty Years' War greatly limited the production of monu- 
ments. I n  Spain an army of Flemish and Italian ornamentalists, 
attracted by  the prosperity which followed the discovery of 
America, embellished with sumptuous tombs the newly-built 
Gothic cathedrals, and founded with their Spanish pupils a school 
of decorative ar t  which lasted well into the 16th century. "The 
Tombs of the Catholic Kings, Isabella and Ferdinand" (1517) by  
Dominico Fancelli of Florence, and "DoEia Juana la  Loca y Don 
Felipe el Hermoso" ( I  jzo) by BartoIomC Ord6fiez. both of which 
are in the splendid Capilla Real of Granada cathedral, are two of 
the finest sepulchres of Europe. Other examples are the "Tomb of 
the Infante Don Juan" (1512) in the church of Santo Tomas, 
Avila; "The Tomb of Bishop Gcyzalo de Terma" (c. 1525) by 
Diego de Silve, in  Burgos cathedral; and recessed "Tomb of 
Enrique 11. and Catherine of Lancaster" (1534) b y  Alanso de 
Covarrubias, in  Toledo cathedral. 

T h e  Baroque.-No field was more congenial t o  the spirit of 
baroque ar t  than sculpture carried out on a conspicuous scale. The  
baroque was a large style, delighting i n  impressiveness of heroic 
mass and deep shadow even when, i n  its effort t o  achieve a 
dramatic effect, it ignored not only structure and the  laws of 
equilibrium but also that repose and dignity which in most ages 
have been considered the first essentials in monumental art. 

The tombs of Bernini are magnificent dramas in which symbolic 
figures, clothed in sweeping draperies, with rhetorical gesture and 
expressive features, share in some emotional experience, theatri- 
cally depicted. An example of this virile ar t  is the "Tomb of 
Alexander VII.," in St. Peter's, Rome. The  pontiff, set i n  a great 
apse, kneels on a high pedestal about which Charity, Truth, 
Justice and Wisdom weep disconsolately while Death, a skeleton, 
raises the great draperies of polychrome and gold that veil a ~ darkened doorway. The "Fountain of the Triton," in the Piazza 
Barberini, Rome, from which all clarity of profile or of shadow, 
all definiteness of plane, are removed, is also characteristic of 
Bernini's style, widely imitated throughout Italy. 

The baroque monuments of France, less agitated and more 
gracious than those of Italy, are illustrated b y  the "Tomb of 
Richelieu," by  Fran~ois  Girardon, in  the Church of the Sorbonne, 
Paris. The dying cardinal, lying on his sarcophagus, is  upheld by  
Religion and mourned by  Science. The three figures, united b y  the 
lines of skilfully arranged draperies, are informed by a solemn 
and touching sentiment. The famous "Tomb of the Comte de  
Saxe," by Jean Baptiste Pigalle, equally allegorical, embodies in  a 
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more theatrical composition, less sentiment and more symbohsm. 
About the erect, dignified figure of the general, Death, France, 
Hercules, Eros and the Lion of England enact a spirited drama 
that overflows the architectural boundaries assigned to it. 

The "Monument to the Great Elector," by Andreas Schliiter, 
a realistic and robust equestrian statue, is representative of the 
German baroque, a s  is also the periwigged "Apotheosis of Prince 
Eugene," by Balthasar Permoser in the Barok museum of Vienna. 
The baroque in Germany attained at  times astonishing vitality and 
elaboration of form; the Trinity column, in Vienna, is an ex- 
ample. In  England the baroque spirit is less understood. Of the 
many baroque monuments in Westminster Abbey, the best one, 
the "Tomb of Lady Nightingale" is by the Anglicized Frenchman, 
Fransois Roubillac. Characteristic of the more fervid devotional 
sentiment of Spain is the "Pieti," by Gregorio Hernandez. 

The 1 9 t h  Century.-The 19th century witnessed an almost 
feverish activity in the building of sculptured monuments. A new 
type of memorial, that of a statue placed in a public place, replaces 
the intramural sepulchre, as the devotional and intellectual spirit 
of the baroque centuries gives way t o  the more national and 
sentimental feeling of the Victorian age. The neo-classic purity 
and coldness which dominates the first phases of 19th century 
art is slowly modified by realism and romance. France remains to 
the end of the century the centre of sculptural art. 

"The Tomb of Clement XIV.," by Canova, in the church of SS. 
Apostoli, Rome, is a good illustration of early 19th century classi- 
cism. The composition is that of Bernini-the draped figure of 
the pontiff seated on his sarcophagus and mourned by Charity and 
Peace-but the dramatic action is replaced by a dreamy mourn- 
fulness, which is made impersonal by the generalized features, 
by classic draperies, and by the definite geometry of the architec- 
tural forms. The "Tomb of Nelson," by John Flaxman, in St. 
Paul's: London, while remotely derived from Pigalle, shares the 
dignity and classic restraint of Canova, which now become char- 
acteristic of all sepulchral art. The "Tomb of Queen Louise," in 
Charlottenburg, by Christian Rauch, is one of the loveliest of 
these neo-classic tombs. 

The equestrian statue of Joseph II., in Vienna, by Franz Zan- 
ner, depicting the Austrian kaiser in the armour of a Roman gen- 
eral, illustrated the return to  classic prototypes in street memor- 
ials. The "Cities of France," seated around the Place de la Con- 
corde, in Paris; the graceful "%ctories" which guard the tomb of 
Napoleon at  the Invalides; the "Wounded Lion," a t  Lucerne, by 
Thorwaldsen; and the "Statue of General Washington," by Green- 
ough, a t  Washington, in which the father of his country, half- 
naked, takes the pose and expression of Zeus, are other examples 
of neo-classic taste in monuments. 

The nationalization of classic types, which was attempted by 
Thorwaldsen in his later works, illustrates that desire for national 
expression which the patriotism of the 19th century demanded. 
David d'Angers, called upon to create in the streets of French 
cities many representations of famous Frenchmen, not only gave 
these a contemporary costume but also gestures and expressions in 
harmony with their characters and activities. His "Corneille" a t  
Rouen, "General Drouot," at  Nancy, and "Thomas Jefferson," at  
Washington, are examples. Fran~ois  Rude shared this effort to  
nationalize French sculpture, as his "Marshal Ney," in Paris, 
demonstrates. Rauch, in his famous equestrian "Frederick the 
Great," in Berlin, not only renders realistically the costume and 
features of the king, but surrounds the pedestal with the por- 
traits of his contemporaries. I n  America, John Quincy Adams 
Ward, in such monuments as the "Washington," in front of the 
sub-treasury in New York, succeeds admirably in adding a touch 
of national feeling to figures essentially classic. 

The search for nationalism led inevitably to the revival of 
national styles. Carpeaux, in  his spirited "Fountain of the Four 
Races," in the Luxembourg gardens, recaptures the pictorial 
warmth of French baroque masters; Jules Dalou, in his "Triumph 
of the Republic" and his "Silenus Monument" carries these tend- 
encies still farther. Henri Chapu recalls in his "Tomb of Re- 
gnault," Ecole des Beaux-Arts, Paris, the exquisite grace of 
Goujon, and the "Tomb of General Lamoricikre," in Nantes, by 

Paul Dubois, illustrates also this tendency to turn to the national 
renaissance-a tendency equally noticeable in  Germany and in 
Italy. In  America this movement found expression in such ad- 
mirable monuments as General Sherman in New York, by Augus- 
tus Saint-Gaudens. 

Contemporary  Monuments.- The period since 1875 has 
been prolific in commemorative art. This has been due, in part a t  
least, to the development of realism and to the romantic and 
pictorial, and therefore popular, character which sculpture assumed 
towards the end of the 19th century. The growing tendency to- 
wards naturalism in monumental art,  exemplified by the work of 
Rude, Carpeaux and Bayre, culminated in Rodin, whose "Monu- 
ment to the Burghers of Calais" is the negation of classic form. 
The realism of this monument, which recalls that of the 15th cen- 
tury Gothic and its narrative and emotional power, have made it 
the prototype of a world of memorials both in Europe and in 
America. "The Monument t o  Victor Hugo" is less literal and 
achieves something of the strength of Michelangelo. The impres- 
sionistic technique and the "popular mysticism" which this mon- 
ument exemplifies have also been widely imitated. BartholomC in 
his fine "Monument to  the Dead," in the Cemetery of Pkre 
Lachaise, Paris, embodies not only his freedom from the Hellenic 
rule, but also the realism, and the mysticism, the pictorial treat- 
ment, which Rodin had made popular. The monuments which 
continue the tradition are innumerable: the "Fountain of Time," 
in Chicago, by Lorado Taf t ;  the "Burden of Life," in Harrisburg, 
Penn., by George Grey Barnard; and the lovely "Bacchanale," by 
Malvina Hoffman, are American examples. (See also EFFIGIES, 
MONUMENTAL; MONUMENT; TOMB; SCULPTURE TECHNIQUE.) 

(J. HuD.) 
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ARCHITECTURAL SCULPTURE 
Architectural sculpture originated not only from the fact that 

something ornate was desired, but because practically all sculp- 
ture in the beginning had a symbolic meaning. Images of gods 
were wrought, or the story of some great man's life was done in 
pictorial fashion, in bas-relief; and, as temples were built to en- 
shrine these deities, and near deities, lesser symbols were gradually 
introduced to surround and protect the focal point. Man used 
these sculptures to enhance architecture with beautiful shapes and 
spacing. 

Egyptian.-An interesting example of symbolic sculpture, 
known from the earliest periods to  the present time, although its 
meaning seems t o  be lost, is the Gryphon, representing the ele- 
ments. The wings, fins, blazing eyes of the owl, feet and body 
of the lion, symbolize air, water, fire, and earth. I t  was very often 
placed on the corners of the temples, evidently meaning that the 
elements surround all. Among the finest pieces of Egyptian sculp- 
ture representing the deities were Ra, Isis, Osiris, and, of course, 
the Sphinx. This is sculpture, architecture, and symbolism knit 
together in a highly artistic and decorative manner. All these 
Egyptian works were powerful, massive, and beautifully fitted to 
architecture, and to the great scheme laid out by the architects 
of that period. Their scale plan was enormous. Scale is one of 
the most important elements with which en artist has to  deal. 
This does not mean only the proportion of one thing to another; 
rather, the immensity of scale gives the onlooker a feeling of 
awe as well as beauty, whereas the small scale may simply ap- 
peal to his sense of beauty. The Egyptians felt how important 
it was to make their works of art in enormous scale. The Pyra- 
mids and the Sphinx carry what the designer wished to convey 
even after thousands of years. The Egyptian artists left prob- 
ably the most impressive and awe-inspiring monuments yet erected 
in the world. The shape of the Pyramid a t  a small scale, 
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1. Relief panels on the b i r th  house of lsis at Dendera, Egypt ,  depicting 5. Relief f rom Harpy tomb i n  Xanthos, predecessor o f  many other Lyc ian  
lsis feeding her son Horus, the father Osiris, and Ra, Ihe highest God tombs of the 4 t h  and 5 t h  century 
offering a g i f t  6. Complete frieze of the Theatre of Dionysus a t  Athens, Greece 

2. Massive carv ing i n  the  hlortuary Ha i l  of Ramzses II., a t  Karnak, Egypt  7. Relief f rom the frieze of the Parthenon, Athens, Greece 
3. Carvings adorning the wa l l  of the Temple of Hathor a t  Abu Simbel, g. Portals of a 1 3 t h  century cathedral in  I ta l y  

Egypt ,  as they appear when viewed from the Ni le 9. Detail of the Arch of T i tus at Rome. The relief shows a seven branched 
4. Relief f rom the palace a t  Ashur Nasir, 9 t h  century, B.C., Assyria candlestick f rom the Temple a t  Jerusalem 
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BY COURTESY OF ( 8 )  THE CANADIAN PACIF IC  STEAMSHIPS;  PHOTOGRAPHS, (1, 2 )  HCUVET, ( 3  

A R C H I T E C T U R A L  S C U L P T U R E  

1. The Porte Royale, or central doorway of the Cathedral of Chartres, 
adorned w i t h  statues of royal saints, 1 2 t h  century. 2. Kings of Judah, a 
group of 1 6  figures on the gallery above the Porte Royale, Cathedral of 
Chartres. 3. Middle portal of the fapade of Notre Dame Cathedral, Paris. 
W i t h  the exception of the modern figure of Christ on the central pi l lar, the 
sculptur ing (part ly  restored by Viollet-le-Duc) is early Gothic. 4. Detail 
of the fapade of the Basilica of St. Mark, Venice, showing the famous bronze 
horses modelled by a Greek ar t is t  of the 3 r d  century. The fapade, which 
is divided into two  tiers of 5 arches each is pil lared w i t h  marble and 
in la id  w i t h  scenes in mosaic. 5. The "Marseillaise" by Jean Franpois Rude 
(1784-18551, on the east fapade of the Arc de Triomphe de L'Etoile, 
Paris. 6. The Arc de Triomphe du Carrousel, Paris, erected (1806-07) by 

I, 10) E W l h G  GALLOWA'l, ( 4 ,  6 )  PUBLISHERS PHOTO SERVICE, ( 5 ,  7 ,  9 )  G I R A U D O N  

O F  EUROPE AND T H E  O R I E N T  

Pierre F. Fontaine (1762-1853) and Charles Percier (1764-1838) i n  
commemoration of Napoleon's victories of 1805 .  Forty-e ight  feet i n  height, 
it is a reduced copy of the arch of Severus a t  Rome. 7. Panel by Jean 
Goujon (c. 1520-c.  1 5 6 6 )  f rom the Fountain of Innocents, erected by  
Pierre Lescot ( d .  1 5 7 8 )  i n  1550.  I n  the Louvre. 8. View of the Huang 
Ssu (Yellow Temple), Buddhist monastery i n  Peking, China, showing the  
Pan Ch'an Lama Memorial bu i l t  by Chien Lung  i n  the 1 8 t h  century. 
Designed on Thibetan lines, i ts  marble sides are elaborately sculptured and 
i t  is surmounteo by a cupola of gi lded bronze. 9. L ion  by Antoine L. Barye 
(1796-1875) i n  the Tuileries gardens. 10 .  Equestrian statue of the four  
princes i n  the great temple of Sri Rangam ( b u i l t  11th-16th century A.D.) 
near Trichinopoly, South India 
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- 
BY C O U R T E S Y  O F  ( 2 )  h D O L P H  A L E X A N D E R  W E l N M l N  (1) LEE LAWRIE, PHOTOGRAPHS (9 9 )  E W l N G  G A L L O W A Y ,  ( 4 )  COPYRIGHT, J .  H. JANSEN, PUBLISHER, ( 8 )  BROWN BROTHERS, 
( 6  7 )  D E W I T T  C W A R D  ( 8 )  B U R T O N  HOLMES F R O M  E W l N G  G A L L O W A Y  . 

E X A M P L E S  O F  A R C H I T E C T U R A L  S C U L P T U R E  

1. Group i n  glazed terra cot ta by Carl Paul Jennewein (1890- ) for 5. Ornamental clock for the New York Central bu i ld ing  i n  New York 
the pediment of the Philadelphia Museum of Art .  This is part of city. By Edward McCartan (1878-  ) 
an unusual exterior decoration scheme in polychrome in the manner of 6. Statue of George Washington by Alexander Sterl ing Caider (1870- 
the ancient Greeks, conforming w i t h  the classic design of the bui \d ing ) on Washington's Arch at Washington Sauare, New York c i t y  

2. Pediment by Adolph Alexander Weinman (1870- ), north fa9ade, 7. "Music" by Emi le Antoine Bourdelle (1861-1929) for the The i t re  

U. S. Archives bui ld ing,  Washington, D. C. des Champs ElysBes, Paris, France 
8. Central group representing Farel, Calvin, BBze and Knox, designed by 

3. Statue i n  f ront  of the Custom House of New York c i ty .  Executed by Henri Bouchard (1875-  ) and Paul Maximi l i ian Landowsky 
Daniel Chester French (1850- 1931) (1875-  ) ,  for the Reformation Monument at Geneva, Switzer- 

land. Laverri'ere. Monod and Taillens, architects 

4. Buttress figures, "Wisdom and Justice" for Nebraska State capitol, 9.  "The Burden of Life and Labour" by George Grey Barnard (1863- 
Lincoln, Neb., by Lee Lawrie (1877-  ) 1938) .  On the capitol a t  Harrisburg, Pennsylvania 



PLATE xv SCULPTURE 

HEADS B Y  C H A R L E S  GRAFLY ILLUSTRATING S U B T L E T I E S  O F  
CONSTRUCTION AND COLOUR 

1. Sketch showing how a smile affects the construction of a l l  features, t reatment  of the neck and shoulders. 3. P o r t r a i t  showing t r e a t m e n t  of 
2. Portra i t  which gives an i m ~ r e s s i o n  of the size of the man b y  the careful fluffy blond hair.  4. Portra i t  showing t r e a t m e n t  cf dark hair turned gray 
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say. 4 or 5 ft. high, has no element to make it impressive or par- 
ticularly beautiful, but executed in the size of Cheops, it is awe- 
inspiring. Another example of the importance of scale is the 
Washington Monument, very striking in its present proportion, 
but which at  small scale would not be impressive or particularly 
beautiful. The same thing may be said of a small hill that is the 
exact shape of a mountain; the mountain is impressive but the 
hill is insignificant. 

The Egyptians made small sandstone models with the idea of 
carving the full size in granite, and these models were studied 
with that point in  mind. Thoughts of carving were controlled by 
materials, and it  is not usually realized what an important part 
material and tools play in  the making of a national art. All primi- 
tive peoples have had very poor facilities for the making of things 
artistic, and this has left a decided stamp, usually of strength, 
simplicity and beauty, not alone in sculpture and architecture, but 
in rugs, vases and utensils. Egypt's great carvings are, as a rule, 
in granite or porphyry, the hardest of materials, which made it  
next to  impossible to cut depths or to  model suavely with the 
tools a t  their command; the result was the solid mass and beau- 
tifu! architectural form that the stene more or less held after 
being roughly shaped. The difference is readily noted between 
the Egyptian and Greek carvings of capitals over the columns, 
the simpJicity of the Egyptian and the growing complicated Greek 
orders from the Doric to  the Corinthian. The natural idea in the 
beginning was to  follow the known order of Egypt, but the ma- 
terial, being easy to manage, led to new forms of less simplicity 
and a corresponding elegance, which, however, lost in power and 
fundamental beauty. 

An advantage that the Greeks and Egyptians had over the 
northern sculptors was in  the fact that they could work con- 
stantly outdoors in  loggias and patios. Michelangelo made the 
Medici tombs in the Loggia dei Lanzi, an ideal place to study the 
effect of light and shade, with the direct outdoor light falling on 
the figures. The light in  that particular spot can best be studied 
where there is now placed the group called "The Rape of the 
Sabine Women." 

A r c h a i c  Greek.-The Archaic Greek period was most fascinat- 
ing and delightful; i t  had a certain wonderful grace, primitive and 
grotesque. I t  was playful, light in vein, and beautifully adapted 
to architecture; it  seemed to fill a required space with a flowing 
incomparable richness of design, as in the pediments of the tem- 
ple of Zeus a t  Olympia, for instance, although the modelling in 
itself does not approach that of the Parthenon groups, many years 
later. I n  the Olympian pediment, the massing of the volume of 
sculpture was placed beautifully over the capitals, allowing the 
darks to follow the shadows between the columns. The figures 
were interwoven in such a manner that there was a constant flow 
of light from one mass to the other, not a perfectly flat light, but a 
gradual tapering effect of light and shadow making a wonderful 
play of colour through the design. This moving effect followed 
from the end of the pediment straight up to the centre from both 
sides where figures standing erect stopped the movement, and 
gave a perpendicular feeling from the centre of the pediment 
through the centre of the faqade. This same effect was carried out 
in the Parthenon, according to the drawings of Carrey, with a 
like result. 

Greek.-From the Archaic there mas a gradual development 
into the period which we know as the greatest in Greek art;  a t  
Athens, with its Parthenon and Erechtheum, many other wonderful 
works were being built. The Erechtheum is one of the choice bits 
of architecture of the world, with its superb caryatids, figures 
possibly the most closely allied to architecture of all the Greek 
period. Another superb decoration used on Greek buildings, which 
is now a criterion, is the acroteria (q.v.1, which gradually de- 
veloped into a most beautiful form. I t  is founded on a plant basis, 
and has a beautiful sense of proportion, subtracting all realism 
and creating a motif that is one of the greatest inventions of all 
sculptural decorations. 

Three of the most wonderful pieces of sculpture used in con- 
nection with architecture that have ever been produced are the 
so-called "Ilissos," "The Fates" and "Theseus." The "Ilissos" is 

undoubtedly the greatest piece of modelling that has ever been 
produced by man. I t  may not have carried architecturally as well 
from a distance as some of the groups in the Olympian pediment, 
but one can hardly question the high standard of taste of that 
period and it was very likely perfect from all standpoints. The 
figures known as "The Fates" with their wonderful draperies are 
marvellous, beautifully designed and yet solid and monumental, 
and surely make a superb shape in the spaces for which they were 
designed. The two connected figures of the three "Fates" are 
infinitely superior in workmanship and more beautiful than the 
detached third figure. I t  seems that only here and there one sees 
the touch on this figure of the master hand that  did the other 
two. The group of two is so marvellously massed in plane and 
volume, and yet so perfectly drawn and designed that the lay- 
man might look at  the group without realizing its geometric shape. 
I t  is made with three broad planes, practically flat, with the carv- 
ing extending in and out in a very slight degree. Michelangelo has 
used this same method, cutting a block into triangular shapes, 
making a group of figures by drawing them on the three surfaces 
of the plane and carving into those surfaces, but  leaving parts of 
the figure (draperies, etc.), t o  touch the surfaces in all the p!anes. 
This is particularly noticeable in his group, "Descent from the 
Cross." All great sculpture seems to have this feeling of volume, 
mass and geometric shape. I t  would seem that "Ilissos," 
"Theseus" and "The Fates" were the work of one man, but i t  is 
difficult to  believe that they were done by Phidias, the several 
works known to be done by Phidias having a much more rigid 
character. There is a replica of a sketch which is called "Athene 
of the Parthenon," and was evidently a working model. This is 
tren~endously robust and powerful in volume, but lacks that won- 
derful beauty which the previously mentioned figures have t o  the 
last degree. The sculpture of the Parthenon pediments varied 
greatly and must have been the work of numbers of artists. 

From that period on, sculpture gradually became less virile 
and less fitted t o  architectural settings. Evidently the sculptors 
felt that they wished more realism and even went so far  as to  
show textures in draperies, an unknown thing until this period. 
The Romans obtained Greek sculptors and required them to make 
copies of some of the finest of the Greek works of art. Many dis- 
coveries of such figures are still being made in Italy-a fortu- 
nate thing for the ar t  of the world. 

Italian.-Except for portraits, Roman sculpture was less in- 
teresting in every way than the Greek, and there was c lessening 
interest in architectural sculpture, which again came to the front 
with the Italian Renaissance period; and here again we have 
examples of some of the greatest pieces of sculpture known to the 
world. Such names as Della Robbia, Donatello, Michelangelo, 
Verrocchio are among the greatest, and the work they produced 
is close to the high-water mark. At this period, two of the 
greatest equestrian statues were made, the Colleoni and the Gatta- 
melata. I t  is extraordinary to relate that undoubtedly these two 
men would have been entirely forgotten to the world if Donatello 
and Verrocchio had not made them live for ever in enduring 
works of art. The statues, "Night and Day" and "Morning and 
Evening," on the tombs of the Medici by Michelangelo are among 
the greatest pieces of sculpture existing. 

Gothic.-In all of the periods mentioned, sculpture followed 
the prevailing type of architecture: the long and low, or horizon- 
tal; the Egyptian, Greek or Renaissance type. A direct contrast 
to  this style of architecture is found in that of the Gothic period, 
which, instead of following the line of the earth, reached into the 
heavens, and with the architecture the sculpture followed. Gothic 
sculpture is particularly attenuated and extended, the necks, body 
and legs of the figures being thin and long, but  when viewed 
from the ground at  a height of 50 or 60 ft., the figures seem to re- 
assemble themselves and appear in  perfect proportion. Appar- 
ently the figures were modelled by men who understood how 
they would look at  a height, or possibly modelled in place, or a t  
least tried in the position in which they were to  be seen. I n  no 
other period has sculpture played a more important part than in 
Gothic architecture. I t  was used to embellish and colour, to  give 
light and shadow to doorways and spires, and, in fact, the most 
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powerful effects of broken shadows were brought out by sculp- 
ture. Figures, animals and gargoyles were used as symbols as well 
as decorations in the Gothic scheme as they were in the Egyptian 
or Greek religions. A strange motif was the gargoyle, grotesque, 
with a sense of humour and a realism in spite of the fact that 
it  is perfectly architectural in ensemble. 

As a n  example of fine description of Gothic architecture, the fol- 
lowing is quoted from Victor Hugo on the Cathedral of Notre 
Dame : 

Its front showed in succession and together: three ogive carved-in 
great doors; the embroidered and lace-worked ribbon-band of its 
twenty-eight niches for the statues of kings of Israel and Judah; an 
immense rose window flanked by two side-windows, as a priest is 
by his deacon and subdeacon; the high, frail gallery of trefoil arcades 
carrying a heavy platform on its slender colonnades; and finally, the 
two black, massive towers with their sloping roof-sheds. All these 
were the harmonious parts of a magnificent whole, piled up one 
above the other in five gigantic storeys, broadening out before the 
eye without confusing it with all their countless details of statuary, 
sculpture and carving, all powerfully "drawn in" to help along the 
quest of grandeur of the whole building. I t  was a vast symphony in 
stone, so to say, the colossal work of one man and one people, a 
complete composite whole like the "Iliad," whose sister it is. The 
prodigious product of a union of all the forces of an age, on whose 
every stone we see stand out in a hundred ways, the fancy of the 
workman disciplined by the genius of the artist. In a word, it is a 
human creation as strong and as fruitful as the divine creation from 
which it seems to have borrowed its double nature; variety and 
eternity. And what has been said of the whole church, of the Cathedral 
of Notre Dame, applies to all these Christian churches of the Middle 
Ages. All is contained in this, developed out of itself, logical and 
well-proportioned. If you measure the giant's big toe, you have 
measured the giant ! 

French.-Apart from French Gothic, we have a wonderful 
period of sculpture in France related to architecture. For a time 
there was a decided tendency t o  keep the sculpture from being at  
all realistic, resulting in a type that was very wooden in char- 
acter. I t  was actually more architecture than sculpture, and 
there is always a moment when architecture and sculpture clearly 
meet. Sometimes they overlap; architecture becomes sculpture 
and sculpture becomes architecture, as in the case of the work of 
some of our present day modernists. "The Dance," for instance, 
on the faqade of the Grand Opera House in  Paris tends toward 
the realistic, yet it  has perfect balance. The other groups on 
the facade are stiff and wooden in comparison. There is a story 
to the effect that when "The Dance," by Carpeaux, was put up, 
it was so hated that acids and ink were thrown over the marble. 
Discoloration can be seen to the present day. 

The two types of sculpture are manifest in the Arc de 
Triomphe. The marvelous group of "The Marseillaise," by Rude, 
is very realistic in  its movement and modelling, superb and 
courageous in its design, but it still holds its place in its architec- 
tural balance with such perfection that the other groups seem 
rigid, and so much like architecture itself that the fine, relieving 
note is lost. Yet, a t  the time these works were set in place, the 
less beautiful groups were admired as much as, if not more than, 
the Rude group. Now, there is no question in the minds of the 
artists and laymen which group of the Arc de Triomphe is the 
greatest. 

The  Louvre has its succession of fine pieces of architectural 
sculpture, among them some lions by  Barye, and a beautiful pedi- 
ment group by Carpeaux called "Flora." The bridges over the 
Seine in  a later period come in for their share of architectural 
sculpture, but few of them have the solidity and power of the 
Rude and Carpeaux groups. They seem to be rather of the ex- 
plosive type of sculpture, with broken silhouettes and flaring 
lines which weaken the groups to  such an extent that they seem 
meagre and poor-particularly those of the Pont Alexander 111. 
and also the groups on the Grand Palais near the north end of that 
famous bridge. 

Rodin, one of the greatest French artists, was a superb model- 
ler, with once in a while a sense of power and volume that tended 
toward making sculpture particularly architectural, but he was 
more often lacking in the sense of sculpture fitted to architecture. 
His "Gates of Hell" are famous mostly for the beautiful bits of 
modelling and design rather than from a sense of their fitness to 

architecture. I t  may be said of Rodin that he constantly demands 
that sculpture shall express moods and conditions which more 
properly belong to other arts. 

Modern Tendencies-,4t the present time a type of sculpture 
is being used which more nearly forms a unit with architecture 
than anything that has been done for a long period. I n  America 
St. Gaudens had a fine sense of the relationship of sculpture t o  
architecture. H e  was really a sculptor of monuments before any- 
thing else. His Adams memorial in Rock Creek cemetery, Wash- 
ington, was fitted to  architecture, although as a matter of fact i t  
ma? be said that the architecture is fitted to  the sculpture; as 
a whole i t  is a perfect combination. I n  front of the Custom 
House in New York city there are four groups by Daniel C. 
French. One called "Africa" is original and unusually archi- 
tectural in its form, and is a high mark in sculpture. 

I t  is interesting to note the changes in types of architecture. 
This has many causes, such as utilitarianism, climate, religion and 
geography. In  New York it  may be attributed to  the fact that 
spaces are small and elevators are used so extensively. The build- 
ings are carried into the air rather than along the ground, and the 
results have been a new type of sculpture. Other examples are the 
Nebraska State Capitol, the Kansas City war memorial, and nearly 
all city buildings. The sculpture seems to grow from the architec- 
ture into realistic forms of living things, either plant or animal, 
tending toward the modernistic types. Bas-relief is being used 
much as it was used by the Egyptians. This keeps sculpture 
and architecture on the same plane, but it  thereby loses in richness 
and a difference of plane which was sought after by  architects and 
sculptors of the past. Even the figures which are supposed t o  
represent sculpture in the round are flattened in parts, with the 
torso, arms and heads growing into the full round. Other evidences 
that architecture is meeting sculpture and that sculpture is grow- 
ing into architecture is shown in the fact that architecture is 
becoming more fluid and sculpture more rigid. This may lead to 
something that has never been done before, but more likely this 
sameness of treatment will be detrimental to  both architecture 
and sculpture. 

With the possibilities that concrete brings t o  architecture and 
sculpture, there is only the hope that good taste will prevail 
to such an extent as  t o  prevent ar t  from succumbing to the ease 
with which this material can be used, making a period approximate 
to the one after the invention of the jig-saw, when all facades 
and front porches were made of ginger-bread design, owing to the 
facility with which the work could be accomplished. This tend- 
ency to merge architecture and sculpture presents the likelihood 
of missing something fine in not adhering to what Shakespeare 
speaks of as "excellent differences." 

Com~osition is subtle and almost incom~rehensible. but there 
are in all great sculptural pieces certain vital requirements. The 
first is volume. including form: the second is the intricate lacing 
of the parts in  rhythm, and the third and most vital is perfeG 
feeling, or the co-ordination of the body into a whole. The brain 
can think one thought a t  a time; that thought makes the body one 
rhythmic gesture under the same central thought control. This 
follows through groups of people, as shown by  the fact that the 
controlling person in a party is the moving power of all others; 
otherwise the individuals that compose a group of people are not 
perfectly harmonious. I n  an equestrian statue the horse must be 
dominated and controlled by the spirit of the rider. The great dif- 
ference between the Colleoni and the Gattamelata is that the 
rider of the one is filled with verve and energy, which is reflected 
in the horse, whereas the rider in  the other is philosophic, quiet 
and dignified, qualities also depicted in the horse that he rides. 
Any one of these vital points left out of the composition would 
mean that the work was not a masterpiece. 

There is no end to the variety of conceptions if these themes 
are adhered to. What has been done in sculpture, as well as  the 
other arts, is merely a scratch on the surface; those who say that 
everything has been done cannot visualize the untold possibilities 
of sculpture in its relationship to  architecture. (See other sections 
of this article, such as Decorative Sculfiture; Monumental Sculp- 
ture: also articles under SCULPTURE TECHNIQUE.) (J. E. FR.) 
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DECORATIVE SCULPTURE / sculpture flourished in Europe through the baroque period and intcl 

Under the general heading of decorative sculpture is included 
all sculpture made primarily as decoration or part of an architec- 
tural scheme, or which is so designed as to fit into an architectural I 

setting, or which, though not designed for any particular place, 
is yet so considered in its form relationships and harmonies of line 
and mass, that it becomes an abstraction in form of the object or 
subject represented. Thus it  may be a work created in the artist's 
studio of the expression of some sculptural idea or emotion alone. 
I t  may be a large or a small work, a "Perseus Decapitating the 
Gorgona" by Cellini, a "h'arcissus from Pompeii," or a small 
sculptured work from the Orient. I t  is rather a question, in the 
broadest sense, of the consideration of the subject of decorative 
sculpture, that i t  is the treatment of the form of the subject 
represented, the formalization or conventionalization of natural 
forms, rather than a strict reproduction of the forms of nature 
themselves that renders sculpture decorative. Thus it follows that 
all good sculpture is in a certain sense decorative, or a t  least has 

the 18th century, where it  found beautiful expression, especially 
as applied to garden sculpture, of which that a t  Versailles in France 
and of the Villa D'Este and at  Frascati in Italy are examples. The 
decorative tendency continued on during the classical revival of 
Napoleonic times, but after that comes a period which lasted 
down to the 20th century, during which nature was copied in a 
photographic manner rather than formalized and interpreted, and 
the decorative sense in sculpture was to become almost completely 
lost. 

Schools of Art.-In our own time comes a reaction against the 
naturalistic school and the beginning of a new classical revival, the 
Viennese secessionist movement being one of the leaders in this 
direction, and in Scandinavia, Germany and more recently in 
France, it is of vital moment. I n  this connection i t  would be well 
to mention the Decorative Arts Exposition held at  Paris in 1925, 
the Paris Exposition of 1937, and the San Francisco and N.Y. 
World's Fairs. 1939, in which decorative sculpture was extensively 

a large percentage of this decorative element in its conception. j used and revealed new talents and tendencies related to  current 
This discussion, therefore, does not involve so a classification , simplified architectural style. This classical revivalist effort has 
of a certain E n d  of sculpturc as it  does an element which should not been especially coherent as i t  has lacked the direct traditional 
be present in all good sculpture. The sculpture of the Egyptian tendencies of the former periods of this nature because of the 
monument depicting gods, men and beasts is always fundamentally conditions of modern life which surround it  and also because of 
decorative. Each line and form is conceived in its relationship to i the various other revolutionary tendencies toward which modern 
those about it  and to the architecture on the surface of which it is ' art is diverging. Sur-realism and abstractionism have left their 
placed. I t  becomes a t  a distance a pattern taking its place in ' Strong influence, and the fact that until recently and since the 
detail on the mass of the architecture, yet it  may be emotional and 1 
dramatic in its intent, depending upon the inlagination and the 
vigour of the sense cf visualization of the artist. So, too, with the 
architectural sculpture of the Greeks. The pedimental groups and 
the frieze of the Parthenon are so beautifully proportioned to 
the architectural setting as to  become an essential part of the 
architecture itself, and withal, a nobly expressed idea of high 
emotional quality, combining a spiritualized representation of 
natural forms such as has hardly been known in art. Gothic art 
(9 .v . )  is always decorative, whether it is of carved stone panels, 
tympana or figures of a 13th century cathedral, or the deli- 
cately chiselled bronze or ivory statuette. With Chinese sculpture 
(9 .v . )  i t  is practically the same and the carvings of primitive 
people are a formalized and therefore decorative representation 
of the chosen subject-matter. 

S c u l p t u r e  Arrangements.- A work of art alffays looks best 
when it is properly shown in the correct setting and when isolated 
and set off by appropriate surroundings. Our modern museums 
recognize this fact and their curators carefully study the lighting 
conditions, the texture and general quality of the background, as 
well as the association of one art object with another. So i t  is 
with a small bronze figure done by a sculptor of the Renaissance, 
not necessarily designed with a definite setting in mind, and 
though the sculptor did not know exactly what background was 
going to set it  off, still he did so clearly have before him the 
general type of table, furniture or pedestal of the style of the 
period on which his sculpture was to be placed, that he could not 
well go astray. So a painter of that period painted a portrait or 
a subject piece for a patron without knowing the exact .wall or 
place in  which it  was to  go, yet he was careful to design the frame 
to surround it  and make it  in harmony with the picture. The 
sculptor designed the base or pedestal of his marble or bronze 
statue or statuette. The painter and the sculptor were generally 
architects as well, and the artists of this time began their training 
in what may be termed the applied arts. Thus the great artist was 
the flowering of natural genius which was to begin with natural 
craftsmanship and which had been trained in the application or 
association of art. 

Sculpture was rarely created during the Gothic age except for 
a definite purpose or place and it  was only with the period of 
Italian classical revival of the 15th century that began the flair of 
what is called "art for art's sake." Princes became collectors of 
ar t  objects and it  was not long before they began ordering painted 

middle of the 19th century sculpture has been conceived and car- 
ried out as the interpretation in stone or bronze of a clay model 
rather than in the final material itself. Only now is coming the 
reaction against this tendency and there is an important school 
of ~ ~ ~ l ~ t o r s  who are working directly in the final materials of 
their art. 

One of the factors a t  work in the world of modern ar t  is the 
wide-spread appreciation of primitive art. Negroid sculpture, 
Polynesian woodcarving or Alaskan carvings in wood and slate 
have taken their place beside the ancient ar t  of Egypt, China, 
India and elsewhere and have created definite impressions on cer- 
tain schools of modem sculpture. These impressions are the result 
of the great publicity given lately to the interesting discoveries of 
what has heretofore been inaccessible. Naturally, in the handi- 
craft of all primitive peoples the decorative element is strong. 
(See ART: Principles of Art.) Conservative ar t  museums are 
devoting space to  the exposition of these early decorative objects 
to a degree formerly ur~known. Art dealers are exploiting it and 
critics are devoting much consideration to its qualities. A multi- 
tude of books devoted to the illustration of the objects has ap- 
peared within the last few years and the appreciation of primitive 
art has in some circles seemed to supersede that of the more 
highly developed classical kind. 

There is a tendency toward a certain chaotic condition in some 
schools of modern art due to many causes, of which may be men- 
tioned the lack of well defined rules of limitation, which bring 
about a mood of endless personal experimentation. Though some- 
times interesting and promising of great things to come, and, in 
the hands of an artist of great talent, much sought after and 
appreciated, yet, because of their remoteness to  tradition or be- 
cause of their peculiar qualities, i t  is difficult to  place these crea- 
tions advantageously and make them fit into settings of modern 
life and appear in terms of what has heretofore been considered 
beautiful. For after all, and in the long run, ar t  exists and will 
survive because it  is beautiful, and when the contrary is the case 
the movement which brought it about will change or be short 
lived. Other tendencies of this lack of relatedness are caused to an 
extent by the fact that art is not as essentially a part of the life 
of to-day as it  was in former times. I t  is a thing apart and not 
integral to our social order. Machine-made objects take the place 
of hand-made ones and the development of handicraft is not on 
the increase. Quantity production and standardization are a bug- 
bear to the man who loves the beautiful artisan-created object. 

or sculptured representations of mythological or cther subjects The variety and somewhat accidental qualities of hand-made work 
and to build galleries to hold their collections. Even after this 
influence of the collector-connoisseur had been felt, decorative 

have a charm that the machine-made ones cannot reproduce, and 
a decorative work, though of original beauty of design and of 
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value as a unique piece, becomes undesirable when reproduced 
mechanically by the thousands-the Venus de Milo loses her 
charm as a cigarette advertisement. 

M o d e r n  Tendencies.-Architecture, termed the parent of the 
arts, is beginning to arrive at  a crystallization of certain well 
defined styles, more especially in America where restriction laws 
have dictated many of the new forms, and where the great height 
of the buildings has made it possible to  use ornamentation in a 
new form. Self-imposed rules are coming into being and decora- 
tive sculpture is beginning to feel the influence toward an elimina- 
tion of unnecessary detail and a reduction to pure line and form. 

Other influences are being felt in  modern ar t  and sculpture in 
particular, as in the appreciation of the fleet lines brought into 
being by the swift moving automobile and the aeroplane lines of 
speed. I t  is the reflection of the spirit of our day in the language 
of the day, and it  is ever changing and always fundamentally 
optimistic. . 

T o  sum up, let us say that the elements which are most essen- 
tial to decorative sculpture are composition involving a pleasing 
distribution of masses, inherent beauty of line and form, and in 
which the open spaces between forms are as carefully considered 
for justness of shape as the forms themselves, and a rhythmic 
feeling between all associated parts from all points of view. These 
qualifications are age-old and have been appreciated by men from 
generation to generation. 

Great sculpture is inherently decorative and in a truly great 
statue the inspirational or imaginative force that impels the artist 
t o  create and to give actuality of life to his work is that quality 
which arrests our imagination and makes us feel the spirit that is 
contained forever within the form of the marble. I t  is then that 
marble holds a throbbing soul and inner force. Afterwards the 
cold eye of appreciation is turned to the surface of the statue and 
knows the qualities which go to make up  its superficial beauty and 
harmony, knows why the hand wants to touch it-for one of the 
primary appeals of sculpture is to the sense of touch and therein 
is one quality which painting has not as it  appeals only to the eye. 
We conclude that in great sculpture the emotional and inner life 
quality comes first, then follows the sensuous feeling for form 
with its outward expression of harmony and decorative rhythms, 
which is always of secondary importance in the work of art. 

MATERIALS 

Terra-Cotta.-The sculptor of to-day works with materials 
very similar to those that have always been used. Terra-cotta or 
baked clay in one form or another is perhaps one of the earliest 
substances which man has attempted for artistic expression. 
Primitive races have made use of small clay figures. I n  Egypt 
and Greece, in India and China, the earliest civilizations have 
known this art and many beautifully modelled figures, glazed or 
unglazed, have come down to us through the centuries. The early 
Greeks executed sepulchral figures and sarcophagi in terra-cotta, 
of which a fine example is in Villa Pope Julius in Rome as well as 
a heroic group from Veii of Hercules, Apollo, and Hermes. Of these 
only the figure of Apollo is intact. The Metropolitan Museum of 
New York has heroic sized painted terra-cotta figures of 6th 
century B.C. Terra-cotta or pottery was used in a masterful way 
by the sculptors of the T'ang and Sung dynasties in China. From 
Della Robbia all the way down through the ages to that flowering 
of masterpieces in  this ar t  of the 18th century many different 
styles and schools have brought it  to a beautiful perfection. In  
primitive America the sculptured a r t  of the Aztecs, the Mayas 
and the Incas was in a large part terra-cotta. (See SCULPTURE 
TECHNIQUE : Terra-cotta.) 

Why is i t  that this substance has persisted throughout the ages 
and what are its advantages? First of all, i t  is easily modelled and 
sculptors who are practising their art of difficult and tedious 
technique have been anxious to make use of a material which 
lends facility to their work. Another great advantage which terra- 
cotta has is that after being baked it  becomes, with proper han- 
dling, one of the most durable of substances, not subject to erosion 
or corrosion. Finally, i t  undoubtedly appeals because of its possi- 
bilities in colour. The use of various toned clays and the possi- 

bility of the decorative effect arrived at  by coating it  with a 
brilliant or soft-toned glaze in a great variety of colours has ap- 
pealed t o  many sculptors who feel the limitations of their ar t  as  
practised in pther materials in  regard to  colour. (See POTTERY 

AND PORCELAIN.) 
Bronze.-Bronze (q.v.) is  a material which, though not used 

quite as early as the clays, came into the hands of man thousands 
of years ago. The Egyptians used bronze in making statues. I t  was 
also a favourite material of the Minoan civilization and the 
Chinese were masters of it  in the third millennium B.C. As a mate- 
rial i t  has advantages similar to  those of terra-cotta for the sculp- 
tor can make his original model in clay, in  the same method as that 
used for the making of terra-cotta, and the process of casting is 
very little more difficult than that of firing terra-cotta. Moreover, 
bronze lends itself to easy and approximately perfect reproduc- 
tions of the original model so that a number of copies can be made 
from the original. But perhaps the greatest advantage to  the sculp- 
tor in the use of bronze lies in its tensile strength which lends 
itself to certain forms of expression quite impossible in  stone, 
terra-cotta or any other non-metallic material. For  instance a run- 
ning figure may be so modelled as to  touch the base with only the 
toes of one foot. Equestrian statues or figures of deer or other 
animals with slender legs can be beautifully treated in bronze and 
are strong and sustaining. An excellent example of this typical 
treatment may be seen in the statue of "Mercury7' by Giovanni 
di Bologna or in a Quadriga group where the horses' reins and the 
finest of detail are executed in bronze. I n  addition to the advan- 
tages of this tensile strength are the advantages of finish permitting 
of the finest detail and considerable range of colour from pale 
brilliant gold or silver-like tones through the various greens, 
browns and even reds of the patinas which are natural to  this 
substance. 

Stone.-Marble and stones have often been thought of as the 
natural materials in which sculptors work, perhaps because of the 
fact that so many great masterpieces have been executed in them. 
(See SCULPTURE TECHNIQUE : Stone Carving.) Stone sculpture, 
though difficult in  execution, has the quality of permanence which 
appeals in itself, and in addition i t  readily associates with archi- 
tecture which makes such a considerable use of the same material. 
T o  the trained sculptor it  is possible to make much more beautiful 
forms from a resisting material than from a soft one. The very 
resistance makes it  necessary for the artist t o  have a more com- 
plete and well defined mental picture of that which he is executing. 
Soft material lends itself to  the changing of volume but not to 
the perfection of vital form itself. I t  is undoubtedly this quality 
of hardness in jade which has led the Chinese to  carve so many 
beautiful objects from it, and the Egyptians did their most beauti- 
ful work in the hard basalt and granite. These materials all have 
a fundamental structure which impose upon the artist considera- 
tions of compactness of mass and unity of form which in the 
final conception impress with their qualities of beauty. 

Marble or stone also exists in many beautiful colours and 
represents better than any other substance the quality of human 
flesh. I ts  surface texture and its translucency as well as its colour 
make i t  the natural material in which to execute portraits of 
women or children where bronze because of its heavy colour 
would be inappropriate. I t  is especially too the material for 
garden groups or figures where it is desirable that the statuary 
stand out in contrast to  a setting of verdure. (See section on 
GARDEN SCULPTURE.) 

Wood and Ivory.-Due to the vulnerability of wood and ivory 
to climatic changes these materials can be successfully employed 
as a rule in comparatively small and compact arrangements, yet 
generally in Europe and in India and China, as well as with the 
prinutive peoples, beautiful sculpture has been created in both 
materials. Of course, though those materials are easier to carve, 
the grain imposes another difficulty with which the sculptor must 
contend and it is in the turning of this grain t o  the purpose of the 
design and its execution that the artist must think. These sub- 
stances lend themselves to polychromatic effects and to the appli- 
cation of gilding to their surfaces. (See SCULPTURE TECHNIQUE: 
Ivory Carvzng and Woodcarving.) 



SCULPTURE PLATE X V ~  

PHOTOGRAPHIQUES 

EXAMPLES O F  EARLY DECORATIVE SCULPTURE 

1. Carved prow of a Maori canoe 6 .  Crozier of carved ivory, French, 1 4 t h  century 

2. Eavot ian l ion. 4 th  centurv. now in the Vatican Museum. Rome 7 .  Saint Nicaise and the angel called "The Smile cf  Reims." two of more -. . . . 
than 500 statues tha t - fo rm part of the decorative sculpture i n  the 

3. Grotesaue aauamanile (water ewer) of bronze representing St. George 1 3 t h  century cathedral of Notre Dame at Reims. The statues ere 
and the Dragon, 1 3 t h  century, England shown i n  restored condit ion after having been damaasd dur ing the 

4 .  Copper figure of Siva (post-Vedic god of Hindu Mythology), 18- 19th Wor ld War 
century, South Indian G. "The Descent From the Cross," a group i n  the Louvre, Paris 

5. Bronze griffin, Campo Santo, Pisa, I ta l y  9.  Ivory statuette " Virg in and Child," Gothic, end of 1 3 t h  century 



PLATE XVll SCULPTURE 

ITALIAN SCULPTURE, FROM T H E  14TH TO T H E  19TH CENTURY 

1. St. John the Baptist by Donatello (1386?-1466). I n  the Museo Na- 4. Mercury by Giovanni Bologna (1524-1608). I n  the Museo Nazionale, 
zionale, Florence Florence 

2. Bronze fountain figure of boy hold ing a dolphin, by Andrea Verrocchio 5. Pauline Bonaparte by  Antonio Canova (1757-1822). I n  the Museo 
(1435-88). I n  the Palazzo Vecchio, Florence della V i l l a  Borghese, Rome 

3. Statue of Victory by Michelangelo (1475-1564). I n  the Palazzo 6. Perseus w i t h  the head of Medusa. by  Benvenuto Ce l l i n i  (1500-71). 
Vecchio. Florence I n  the Loggia dei Lanzi. Florence 



SCULPTURE PLATE XYIII 

T Y P E S  O F  DECORATIVE SCULPTURE 

1. "Baigneuse," an example of  decorative sculpture by Falconet ican. 5. "Dancer and Gazelles" b y  Paul  Manship (1885-  ), 
(1716-91), French. I n  the Louvre. 2.  "Diana," by  Houdon American. I n  Cleveland Museum. 6. " Athlete Struggl ing W i t h  
(1741-18281,  French. Now in  the Louvre. 3. "Nymph and Python"  by Lord Leighton (1830- 96).  English. I n  Tate 

Satyr," a group b y  E. McCartan (1878- ), American. 4. Galleries. 7. "Mounted Amazon" by  Franz von Stuck (1863- 
"Dawn," a bronze statue by Ar thu r  Lee (1881-  ),  Amer- 1 9 2 5 ) ,  German. I n  Metropolitan Museum of A r t  



PLATE XIX SCULPTURE 

D E C O R A T I V E  S C U L P T U R E  O F  T H E  20TH C E N T U R Y  

1. "Mare and Foal," bronze statuette group by Herbert Haseltine, English 6. "Hounds," by Wi lhe lm Hunt  Diederich (1884-  ). American 
animal sculptor 

2. ha deposition,,, wood relief by Mestrovi; ). Yugoslavic 7. "Woman a t  Her Toilet," bronze statue by Jane Poupelet. French 

3. "Horse" by Carl Mil les (1875- ). Swedish 8. "Heracles Drawing His Bow Against the Stymphalian Birds," a group i n  
4. "Danae," bronze figure by Aristide Mai l lo l  (1861-  ). French bronze g i l t  by Emi le Antoine Bourdelle (1861- 1929). French 

5. "Black Panther," by Mateo Hernandez (1888-  ), Spanish animal 9. "Diana," bronze statuette (24 in. h igh)  by  Charles Despiau (1874- 
S C L I ' D ~ O ~  ) .  



SCULPTURE 
P o l y c h r o m y  in Sculpture.---One of the important elements 

in arriving at  decorative effects in sculpture is the application of 
colour t o  its surface. I n  ancient times sculpture was generally 
polychromed. The savage people of practically all countries have 
liked to apply colour to statues of their deities, to the carvings 
used in connection with their religious rites, and to the masks 
worn in their ceremonials as  well as to their architecture in gen- 
eral. The polychromy was usually in the nature of opaque earth 
colours. the principal tones used depending upon the country 
where found and the substances available, but with red and black 
dominating and white, yellow and green or blue used. The colour 
was applied in flat tones with usually no attempt a t  mixing or 
blending, and the quality of the vivacity of the idol or mask or 
other object was heightened by its use and the decorative effects of 
the ensemble intensified. 

I n  Egypt, colour was generally applied to sculpture, and in 
. particular was a feature of relief work. I t  was rather the colour ef- 

fect that dominated in the picture than the shadow of delineation 
of the carving. I n  fact, one is inclined to consider the relief rather 
as a painting in which the drawing was made permanent by the 
carved and rounded outline Here, too, unmodulated colours were 
used and often patterns and ornamentation were picked out with 
the brush rather than carved with the chisel. The sculptors of 
Greece followed the tradition of Egyptian polychromy and until 
Hellenistic times used colour in  their statuary. Ornamentations in 
architecture were also painted but i t  was in the great chrysele- 
phantine statues by Phidias that the ar t  of the use of coloured 
matter in sculpture reached its greatest expression. Here flesh 
parts were executed in ivory while an intarsia of gold and silver 
and ebony made up together with other materials the rest of the 
statue or group. I t  is master craftsmanship in the hands of genius 
of artistic expression. Early Greek bronze statuary was often- 
times gilded and silver was inlaid in the ornamentation of a robe 
or a fillet around the head of a statue. The eyes were generally 
done in colour of inlaid materials, giving a n  expression of great 
liveliness. With Hellenistic times in Greece and the increased tend- 
ency towards naturalism in sculpture, painting gave way and the 
Romans made less use of polychromy than the Greeks, although 
many statues have come down t o  us composed of different coloured 
marbles. The Gothic sculptors liked to paint their statues and the 
interiors of churches of that period were generally rich in colour. 
This tendency towards painting of statuary was maintained until 
the time of the Renaissance. But after the finding of excavated 
marbles from ancient times in Rome, which were usually with- 
out colour, and the general popularizing of collecting of antiques, 
sculptors gave up  the practice which had formerly been usual. 
Chinese sculpture has always been characterized by its use of 
colour. One is sometimes inclined to think that they preferred to 
a greater extent the use of colour on their statuary than on their 
paintings themselves. 

With the general influence on the moderns of the primitives in 
art i t  remains to  be seen how and what will be the reaction. In- 
dications are that interesting use will be made of the lessons 
learned and the ways indicated. And hand in hand with the most 
ancient of methods come those of the most modern. Chrome 
steel, nickel and aluminium are metals, the use of which has con- 
siderable decorative value. New methods of applying glazes and 
paints are in use in  the industries of to-day and new paints and 
enamels influence our artists. New materials are being frequently 
invented which find beautiful use in the automobile industry, in 
the making of radio apparatus, and in many fixtures and objects 
of utilitarian purpose. Those serving the use of artistry and in 
the hands of the new school of craftsmen sculptors, i t  is to be 
hoped, will give to  the coming age a brilliant addition to the use 
of polychromy and coloured materials in our art. (P. MAN.) 
SCULPTURE TECHNIQUE. The following articles treat 

upon all the various mechanical techniques involved in the ar t  
of sculpture including Wood-Carving, Stone Carving, Ivory Carv- 
ing, Terra Cotta. Further material will be found under the sepa- 
rate articles on BRONZE AND BRASS ORNAMENTAL WORK, LEAD IN 
ART, IVORY CARVING, WOOD-CARVING, TERRA COTTA, as well as 
the shorter articles on R ~ ~ o u s s F ,  ENGRAVING, etc. 

TECHNIQUE 
The theory of technique is treated under the general article 

TECHNIQUE IN ART and under the other individual articles pre- 
ceding this section: Garden, Portrait, Monumental, Architectural 
and Decorative Sculpture; and it is necessary for the student to 
consult these articles as the techniques vary somewhat according 
to the application of the sculptor's work. 

Further study of technique may be pursued in the articles or 
sections of articles on Greek Art, Chinese Sculpture, Japanese 
Sculpture, Indian Art and Archaeology, etc., as many of these 
srticles, though written from an archaeological viewpoint, do 
nevertheless treat upon the techniques involved in the practice of 
these ancient arts. 

WOOD-CARVING 
Wood-carving consists entirely in a sort of elimination of parts 

obscuring the desired image. Although the mechanical process is 
simple, the training required by the carver before he can put it  
into practice is by no means simple. Firstly, the carver must have 
a clear idea 0.f what he  is about to carve; its shape and form have 
to be studied before he makes a cut. H e  must have long practised 
the use of his various tools; he must know how to conquer the 
very ~erinus difficulty which the grain of the wood presents in 
every inch of his work. Many years of laborious practice a t  last 
enable him to master all these problems. Of course there are 
many cases in which such skill and knowledge are neither to be 
found nor expected, as for instance in the case of primitive work, 
where a kind of child-like nai'vetC compensates for the lack of 
skill. The more sophisticated carver is not content to stop a t  this 
stage; he experiments with new forms, invents new tools, and 
slowly builds up a coherent manner of work which embodies both 
knowledge of form and skill in the use of his tools. From beginner 
to master, from generation to generation, this goes on, and so 
shapes itself into a dignified art-an art which demands a keen 
love of beautiful form and a constant pleasure in the use of the 
creative faculties. 

A c q u i r i n g  Technique.-TWO kinds of knowledge therefore 
are essential to  the wood-carver. A knowledge of form and a 
knowledge of and skill with his tools. The beginner must learn to 
cut before he invents anything for himself. The grain of all kinds 
of wood runs in a fairly straight direction, but the cuts made by 
the tools go in every possible direction. This dificulty has to  be 
cunningly mastered by subtle movements of the tools; i t  takes a t  
least two years of constant practice before one has thoroughly 
mastered the art of "cutting." 

When a carver begins to  learn the use of beautiful forms 
those forms are to him never the precise counterpart of nature's 
forms. H e  has been long enough a t  his craft to  have learned that 
purely natural shapes and forms are inexpressible in wood, and 
that his only chance of making his subject readable is to  adopt 
the traditional "convention" in his treatment, wherein he must 
simplify all his forms, arrange them in agreeable groups and 
make the very most of the strong contrast between light and 
shade of which his subject may admit. 

Up t o  this stage the carver has been learning what may be 
called the technicalities of his craft, and perhaps exercising his 
mind in getting a useful knowledge of form. I n  this respect there 
is probably no difference between the education of a mediaeval 
and a modem carver, but here the modem carver is often expected 
to remain satisfied, and to go on carving, not what he would him- 
self like to do, but what he is told to do by others. An archi- 
tect, "builder," or some patron of art may give him a "design" t o  
follow-none of them, probably, knowing anything about the use 
of carving tools. A handicap like this puts a full stop to  the 
progress of the craftsman; he ceases to  think of his craft in any 
other way than as a source of livelihood, and thus the innate 
talent of our wood-carvers is lost. This was not so in the case 
of the mediaeval carvers. There can be no doubt that there was 
someone to guide the work going on in the shop. This would be in 
all probability the master carver who controlled but did not fet- 
ter. This will be clearly seen by a reference to  the illustrations, 
showing work of 14th and 15th century carvings. Such work could 
not have been done by fettered hands. Here fancy is seen to play 
within well kept bounds-the best treatment for a given position 
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has been decided by actual experience, be it under a miserere 
seat, on a stall division, or the orderly arrangement of a rood 
screen. This delightful playfulness of fancy has disappeared from 
our workshops, and instead of invention, spontaneous and living, 
we get miles of some stupid kind of "ornament" generally copied 
mechanically. I t  would be rash to look for an early change for the 
better in this respect, but there are some signs of improvement. 

I I u 
GOUGE 

bench and screwed into the lower side of the wood, which can 
thus be turned about on the bench; the use of the cramp is 
obvious, but there is a larger one known as a "bench holdfast" 
for thick wood which cannot be cramped to the bench. A carver's 
bench must be of very firm construction to remain steady under 
blows and sideway pressure. I t  is generally about 3 ft. 2 in. high 
and of a length and width suitable to the space he  has a t  com- 
mand: it  should have the light in front of it, never over it. The 
benches in a carver's shop are often of considerable length as 
much room is required for long pieces of wood. 

Woods Used in Carving.-The woods in common use are oak, 
yellow pine, and limewood, but many others are  used in a less 
degree such as mahogany, walnut, chestnut, and for small articles 
box, pearwood and cherrywood. Teak is sometimes carved but it  
does not comDare well with oak. The choicest kind of oak for w 
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I '  I 
F I G .  1.-A FEW O F  T H E  MORE COMMON S H A P E S  O F  CARVERS' TOOLS 
WHICH A R E  MADE IN MANY S I Z E S  A N D  S W E E P S  O F  EDGES 

Many architects are now trusting their carvers with more liberal 
freedom in the execution of their instructions, a movement which 
must have a good effect on all the workmen in the shop, where, 
as a rule, the manual dexterity of the carvers is in every d a y  
equal to that of their ancient predecessors, but where they seldom 
find much encouragement for their inventive faculties. 

The Wood-carver's Tools.-The tools most commonly in use 
consist for the most part of chisels and gouges. They vary in 
size and shape. The gouges may run from ?= in. to over an inch 
in width and have a variety of "sweeps" or curve of cutting edge: 
the chisels likewise are of different widths, and they are in three 
or four different forms, "straight," "bent" and "corner" (see fig. 
I) .  The number of tools which may be used by a carver varies 
of course in accordance with the work he is doing; sometimes he 
will use half-a-dozen, sometimes more, these being a selection 
from his whole set which, in itself, may amount to several hun- 
dred. When the tools are in use, they are laid beside the carver 
with their cutting edges towards him in order that he may quickly 
pick up the one he wants. 

These tools have to be kept very sharp and this requires great 
skill and care on the part of the carver. Blunt or mis-shapen tools 
cannot be used with effect. The stones he uses for this purpose 
are of various kinds. Some use "Turkey," some "Washita," but 
there are many more, including artificial stones such as Car- 
borundum. For the inside of gouges "slips" of these stones are 
used shaped to the curves required, and for fine or very small 
tools a slip of "Arcansas" is used, a thin slip of very close tex- 
ture. As a rule, soft wood like pine, requires a sharper tool than 
the hard woods like oak. Therefore tools used for this kind of 
wood are sharpened with a more acute edge. Both sides of a 
carver's tools are rubbed to a bevel, that which rests on the wood 
being the longest bevel. The inside only receives enough rubbing 
to produce a clean cutting edge. Some other tools are shown in 
fig. 2. The mallet is used for the heavier kind of work, where 
forcible blows are wanted, but mostly, for the lighter use of his 
tools, the carver uses the palm of his hand as a mallet when such 
is required The bench screw is passed through the top of the 

the carver is English oak, as its texture is hard and close and its 
colour is beautiful. Next to  this comes the Austrian oak which . 
cuts freely but is not so close in its grain. The American variety 
is not so good for the carver's purpose; it is caney in texture and 
unpleasant in colour. Chestnut is not much used for carving but 
it might have a wider acceptance because it is very like oak and 
cuts well under the tool. This, of course, is the "Spanish" or 
"sweet" chestnut, variety. Mahogany likewise is not much used, 
except for very inferior work, where i t  is always French-polished. 
Mahogany, though, may be very useful wood if properly treated; 
if it is left unpolished, or simply waxed, it  in  time takes on a very 
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PARTING TOOL 

AT LEWSHAPES OF THE CUTTING EDGES 

smaller work, but are not very amenable to the more delicate 
touches of the carver. Limewood is mostly used for figure work 
which is intended for decoration, although sometimes left in its 
natural state, as in the work of Grinling Gibbons. 

Methods.-Having drawn the outline of the work in hand upon 
the wood the carver proceeds to  make a groove all round this out- 
line with a gouge of small size called a "fluter." Then he takes up 
a fairly large gouge of quickish curve and with it  digs out all the 
wood between the standing parts until he approaches the depth he 

beautiful colour but passes through stages of unpleasantness be- 
fore that arrives. I t  is a good wood for figure carving which is 
intended for painting and decorating. For  furniture or other work 
which comes close to  the eye there is no better wood than Italian 
walnut; the most delicate carving may be done upon it .  The 
"American" walnut and "French" walnut are much used for 

I I 
FIG. 2.-WOODEN MALLET. U S E D  O N L Y  FOR HEAVY WORK; CLAMP A N D  
BENCH SCREW U S E D  TO HOLD WORK FIRMLY O N  BENCH 

requires. Then with a gouge of flatter curve he cuts down the 
sides of the projecting parts until they are nearly upright. His 
next movement is towards a more complete realization of his de- 
sign. He begins to indicate the positions of veins, lower parts to  
their respective planes, and in general tries to  put in the first stage 
of any detail such as the articulation of a leaf, berries, tendrils, 
etc., but all in a tentative way, leaving sufficient wood around 
every part to allow of little amendments as the work develops. 
This process, up to the point he has reached, is called "bosting 
in," that is, getting his work into a rough state of readiness far 
the "finishing." This is considered the most i m ~ o r t n n t  part of 



SCULPTURE TECHNIQUE PLATE I 

PHOTOGRAPHS, ( I ,  2 )  ALINARI, ( 3 ,  4 )  EYRE AND SPOTTISWOODE, LTD. 

ANCIENT AND MODERN STONE CARVING 

1. Slave by Michelangelo from the tomb of Julius 11. 4. The Three Fates from the east pediment of the Parthenon 
2. Head of "Evening" by Michelangelo from the tomb of Lorenzo de'Medici 5, ~ ~ ~ l ~ t ~ ~  finishing work on a marble 
3. Low relief of horsemen from frieze of the Parthenon 



PLATE 11 SCULPTURE TECHNIQUE 

BY COURTESY OF ( 3 ,  5, 6 )  THE M E T R O P O L I T A N  M U S E U M  O F  ART.  NEW Y O R K ,  COPR.  H .  BONNAIRE 

SCULPTURE AND SCULPTURE PREPARATION 

1. Opened mould for the horse's head i n  fig. 2 terra cot ta sculpture 
2. I l lustrat ing the four stages of development f rom mould t o  finished 5. "The Carvatid" bv Rodin 

product, le f t  t o  r igh t :  (1) rough casting by pressing, (2)  retouched, 6. t ~ ~ ~ h & b ~ ~  by ~~~i~ 
(3) once fired, (4 )  finished glazed head 

7. Port ra i t  statuette by Paul Manship 
3. Head of Balzac, by Rodin 

S. Pediment for Philadelphia Museum of Ar t ,  executed by  Car l  Paul  
4. Latest type of electric k i l n  a t  Greenwich House pottery. Used for f i r ing Jennewein 
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the work of a carver. The work, when it  has been through thi 
process of "bosting in," should be so suggestive of the final stag 
that it  is not difficult for a skilful carver to realize completel: 
all that is meant by the more or  less rough details in it. Thl 
"finishing" is the clearing up of details by completing the con 
tours, levelling the ground, making mitred corners, and should 
if properly done, include securing a pleasant texture which ma: 
display the quality of the wood. 

The foregoing applies to  work in moderate relief. Low relie 
carving or very high relief re- 
quires a somewhat different treat- 
ment. Low relief requires in the 
carver a very high level of 
knowledge in the matter of draw- 
ing, because it  depends so much 
upon the way in which its leading 
lines are disposed. Not less 
important is the management of 
the surface contours, and as in 
low relief not one of them can be 
even approximately true to  the 
real form of the object repre- 
sented, it  follows that the con- 
tours must be delicatelygraduated 
so as to suggest roundness where 
it does not exist (at least to the 
same extent). All this means in 

SECOND CUTTING- " '\ 
NO AT~EMPT TO FINISH YET I .  

the carver gooddraughtsmanship, FIG. 8.-STEPS I N  C A R V I N G  A DE  
a n d a  very keen sense of form. In  S I G N ;  ABOVE.  D E S I G N  O U T L I N E I  

low relief; therefore, there is very A N D  IT C U T  AWAY 

little to  do in the wav of "bostina BELOW,  MODELLING STARTED 

in." I t  is mostly sharp cutting and drawing with the tools. 
High relief carving, or carving in the round, demands muc 

knowledge of form on the carver's part. Let us suppose that h 
is carving a head; he must know to a nicety and by heart th 
exact proportions, the position of each feature and he must fin 
these details by a process of clearance which is very confur 
ing. Figure carving in a modern shop is often done as a divide 
labour: that is to say, one man makes a model and another ma1 
carves it .  This is done by means of an instrument called 
"pointer" which is so made that a measurement can be taken o 
any part of a modelled surface and transferred to the wood il 
exactly the same relation to a registered mark on each. By thi 
means little points are made all over the surfaces which hav 
previously been "blocked out," that is, carved down to within 
quarter of an inch of the true surface. When some hundreds o 
these points have been made the whole surface is carved true be 
tween them. Such mechanical workmanship cannot have the mos 
interesting results, but it saves time and eliminates the chance 
of failure and so is much in favour. 

A word or two may be said here as t o  figure-carving in genera 
There can be little doubt that when figures were being carved fo 
the decoration of churches in ancient days they were carved wit 
the full intention of completing them by covering them wit 
paint and gold. That this was so, many examples testify and ofte 
where the painting has disappeared traces of such still remair 
So many met with this misfortune that it gradually became th 
custom for carvers to copy them as they saw them, that is, witk 
out decoration, so that in  modern times figures have seldom bee 
decorated in the old way. The result is that they are not ofte 
seen in such a good light that their lines or features can be prop 
erly distinguished. Wood always has a way of hiding itself i 
the lighting is not very strong, but the moment i t  is covered wit 
gold and paint it  reappears in all its details even in a dark reces! 
Nearly all the carved woodwork of ancient times was decorate 
with paint and gold, that is, of course, in all cases where it wa 
safe from rubbing. Stalls or other church fittings which wer 
liable to  rubbing were never painted. 

M o d e r n  Decline.-The outlook, from a wood-carver's poir 
of view, cannot be said to  be very encouraging at  the preser 
time. Ever since the beginning of the 19th century, the outpt 
from the carver's shop has steadily declined. I t  has ceased to b 

used on household furniture, and for domestic architecture such 
iecoration is no longer required. Shops, railway stations, restau- 
rants and some public buildings still make use of wood-carving, 
but of no artistic merit. The church seems to be the only sanc- 
tuary of the art, and there a better kind of carving may be seen, 
ihough never on the scale of importance which it once had. No 
doubt the cause of the decline is to be found in the increasing use 
of machinery and the enormous advance in the cost of labour. I t  
is difficult to see in the face of these formidable facts what can be 
done t o  preserve the craft. It is not an ar t  that can stand by  it- 
self; detached pieces of wood-carving, however good, are no more 
than toys. The danger in making such a use of wood-carving lies 
in the fact that i t  is under no restraint; there is no necessity for 
discipline, and such unlimited freedom leads mostly t o  a mere 
seeking after novelty, both as to motive and execution. 

(G. JA.) 

STONE CARVING 

T o  a sculptor, in the true sense of the word (sculpere, to 
carve), a knowledge of the nature of marble is essential, f o r  in 
marble he visualizes his finished work. However, i t  often happens 
that he is ignorant through lack of previous training of the very 
corner stone of his education as  a sculptor, and has to  entrust 
the execution of his work to men, who, though skilled in the ar t  
of carving, may not possess the artistic fire of the creator. There 
is a distinction in the words sculptor and carver. Michelangelo 
was a sctdptor, because he wrested his creations from the stone 
with his own hands; the artisan, who copies in stone from the 
model given him by the artist, is a carver, who, often, may not 
have any knowledge of art, and works to  the best of his 
mechanical ability, upon the work entrusted to his skill. 

Marble, because of its texture and consistency, as well as its 
workable qualities, is the stone best suited to  the needs of the 
sculptor, and for the sake of his art he should be taught early 
the nature of it ,  and the way of using it. I t  is as essential as the 
academic studies of geometry, perspective, anatomy and form 
(for  Nature herself created it  for her glory). 

H o w  t o  Begin a Statue.-In preparation of the finished 
masterpiece a model of the work on a small scale is essential, 
either in wax or in plaster. From excavations, years ago, it seems 
that even the ancient Egyptians made models in plaster, for 
when a room was unearthed, which seemed to be the studio of an 
Egyptian sculptor, many sketches in plaster were found in a good 
state of preservation, as well as casts from life of faces, etc., 
and all the necessary instruments for the pursuit of his art. 

The Etruscans, too, knew and made models i n  plaster, as well 
as the Greeks, and certainly, the Tuscan artists of a later day. 
The model itself, however, is nothing but a sketch, an idea, which 
must later complete itself under the chisel. upon the marble. 

After a little familiarity with the subject it  is possible, by  
means of a few points and measurements, t o  give form to a 
marble statue; with the help of a small sketch a life size statue 
may be executed, or one even larger than life, by beginning with 
the gradual indication of the lines and principal reliefs. For this 
indication it will be necessary to use pointed tools. Then with 
the aid of compasses, measurements are made between the small 
model and the marble block, to make sure that the finished work 
will be done in accurate proportion. The statue to  be executed is 
then blocked out in form, always with the help of the pointed 
tool, taking care to make the indications parsimoniously, though 
fearlessly. When the pointing is satisfactory, with just regard for 
reliefs and accurate values, a dented chisel is used, care being 
taken that the work is done always with due regard for the whole, 
and avoiding isolating the more fragile details when they are not 
closely linked with the principal form. This first work on the 
stone must be maintained a t  only one value, and care must be 
taken that no deep cavities are made, which might prevent the 
making of possible slight changes. When the statue has reached 
this state, the main plan of the finished work being clearly mapped 
out, it is placed upon a turning table that is a t  once manageable 
and very solidly constructed, so that the blows of the hammer 
will not cause any oscillations. Approaching the block with 
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greater precision, the sculptor next begins the main work, start- 
ing with the head of the statue. Unlike modelling in clay, wherein 
from the small one proceeds to the larger and main object, in 
sculpture one starts with the whole and gradually arrives at  the 
achieved statue as the artist had planned it. For this reason it is 
necessary upon beginning to work on the model with hammer 
and dented chisel, to approach with caution and precision toward 
the release of the final forms. Geometrical working, upon the 
principles of right angles and squares, has ever been the method 
of the great masters. 

When the head of the statue presents a just value with the 
whole, and is well allied with the neck, the sculptor proceeds 
upon the torso and arms, without losing sight of the general plan 
and construction. Indeed, the whole is ever borne in mind, and 
no given part is ever dwelt upon a t  the expense of another. 
Thus an equal tone is maintained, and harmony achieved in every 
form and value. 

This method seems to have been the one adopted by Michel- 
angelo, Donatello, Jacopo della Quercia, and the brothers Pisano 
befare them, who have left sound traces of their labour. 

T h e  Greeks.-Nothing definite has come down to us of the 
system employed by the Greeks, but all their works show beyond 
a doubt that they were primarily master carvers on stone. Of 
course, even they had to make use of sketches in plaster to 
embody the original form of their creations, but Parian and 
Pentelic marble, of which the most famous museums are full, 
was the medium of their divine art, and never was the medium 
better employed and immortalized. The work of the Greeks was 
the product of the bottega. Every artist's studio was a school; 
academies with definite programmes did not exist. At a tender 
age the future sculptor exercised himself in working upon stone 
and marble, and this was the first step in his art. Then he drew 
and modelled under the supervision of the master, who, with 
paternal love guided the hand of the student and developed his 
inteliigence. From the simple plane to  the minutest decorations 
the students advanced. Often they worked hand in hand with 
the master upon his statue, and thus they developed into artists 
--carvers and sculptors. 

I n  this fashion were created the masterworks of the past. The 
Parthenon, in which sculpture and architecture are united in one 
glorious harmony, is the expression of the highest art. Pheidias, 
the sculptor, worked hand in hand with Ictinus, the architect, 
and under them a legion of master carvers wrought on the Parian 
marble reliefs, statues and groups that are  a glory to this day. 
Take, for example, the great relief that covered the wall of the 
inner portico; it  was the chisel of the carver that glorified it. 
The  artist, indeed, contributed in the conception of the work with 
sketches and designs in charcoal upon the marble; but, working 
on relief and background, i t  was the carver that left his impress 
upon it. A study of the friezes in the Parthenon shows, by its 
unequal quality, that the carving was executed by various hands: 
some groups present all the perfection of the Pheidian hand; 
others, though still of a high order and holding their own with 
dig~iity, are lacking, however, in the precision noted elsewhere. 
Nevertheless, a small fragment of any Parthenon frieze would be 
enough to build the reputation of an artist. 

Michelangelo.- It is well known how Michelangelo created 
his David. Already the immense block of marble that he used 
for  his statue had suffered sacrilege by  the tools of another 
sculptor. T o  Michelangelo was granted to create therefrom a 
miracle of sculpture. The marble was placed upon a pedestal, 
a house was erected about it, and the artist gave himself up to  
his task. A sketch was made, smaller by one-tenth, finished in 
all the minutest anatomical details. From this, with the help of 
scans and measurements, with carving and reliefs, Michelangelo 
wrested out of the stone his immortal work, made possible only 
by  the daring of his youth and the supreme mastery he had over 
his material. 

Upon observing the works of Michelangelo it  often seems as 
though the rough and varying form of the raw block of marble 
a s  it came from the quarry gave to him the conception of the 
figure and group. This is more apparent in the four statues of 

the Slaves which were brought to light not many years ago. Ifi 
two of them in particular are still to be seen the planes and 
cavities as they were wrought by nature in the marble quarry. 

There is also the Mado?zna de'Medici, created in  Michelangelo's 
maturity and which seems t o  have attained the apex of an artist's 
and carver's potentiality, both in the largeness of conception and 
the compactness of form, insuring solidity. No particular of the 
work is isolated; harmony is maintained throughout. Yet even 
in this group is to be found the suggestion of the mountain. The 
principal line has still the imprint of the natural plane, and 
religiously Michelangelo seems to have maintained it, even though 
he made it  serve the purposes of his group: i t  is the line that de- 
scends from the right shoulder of the Madonna to the sole. I t  is 
also to be observed how well allied he kept the foot of the Child 
in its firmness and strength, making every detail serve toward 
the ultimate harmony of the finished statue. Only through thor- 
ough cognizance of his substance and a mastery of his tools was 
it  possible to the artist to  achieve his perfection. 

Modern Methods of Carving.-With new times and new civil- 
ization have come other methods and ideas in all things, as well 
as in the method of carving. Under present conditions any young 
sculptor could become a proficient carver if he devoted a little 
of his daily time to this art. The problem of his existence would 

PO INTING MACHINE FOR TRANSFERRING PO INTS F RO M T H E  WORKING 
MODEL TO BLOCK O F  STONE 

be solved, for if i t  is too difficult for a young beginner to find 
in himself statues and monuments to be erected, he can easily 
manage to gain both experience and a livelihood by learning how 
to carve marble. 

With the help of a pointing machine the present mechanical 
system of carving is easy to  learn and free of responsibility be- 
cause i t  is mathematically exact. Let us imagine that a 
statue is to be carved; the marble block is acquired and brought 
to the studio, then upon the model is applied a cross with three 
points, one of which is in the shape of a hook to support the 
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armature of the cross. The three points are of iron or brass, 
needle-shaped, which will find a place to receive them, also of 
metal, in the model or plaster mould. Upon the cross there is a 
movable armature, easy to manipulate, and revolving to the desire 
of the carver. At the extremity of the instrument there is a 
needle, the point of which will be approached to the model. At 
first, that is, for the primary blocking, the needle will not be 
made to touch the model, but will be limited to approach within 
an inch of it The cross will then be placed upon the marble, 
and the needle will be guided until it touches the point already 
marked. For the primary roughing out, given a statue six feet 
in height, a point every six inches should prove sufficient; for 
the rest, the good sense and accurate eye of the manipulator will 
be needed. When the statue has thus been dealt with in attaining 
its first form, the pointing is done anew. Even this second time 
it is advisable not to go to the final points; for the beginner it is 
better t o  make an approach of approximately one-third of an 
inch, leaving the rest for the final pointing. ( I t  is also advisable 
for beginners not to employ too many points or measures, but 
.ather to content themselves with placing these indications upon 
the highest reliefs, marking each with the maximum of neatness 
and assurance, each point being given its own proper plane, before 
designating with the metal needle the final point.) 

The  tools used are chisels, plain and dented, and points of 
various sizes. They must always be clean and sharp; clean, too, 
must be the statue, in whatever stage of work. The marble must 
be cut in good, clear light, that the forms may always be well 
defined. The carver then examines his work from different 
aspects and by various lights, seeing to it  that the surface of the 
statue is free of little undulations, and that the plane is clean, 
almost smooth, so that it may attain positiveness. 

Later, that the true beauty and colour of the marble may be 
brought to light, the statue is washed with sand and rubbed with 
burlap or any cloth of rough texture. If a higher polish is de- 
sired. the marble is rubbed with either natural or artificial pumice 
stone for a long time, clear, clean water ah-ays being used. The 
marble is then washed with oxalic acid which has been reduced 
to the consistency of table salt, applied with a damp cloth to the 
surface, and rubbed vigorously. Care must be taken that no quan- 
tity of the acid remain upon the statue, for it  is injurious to  
marble. 

(There is, of course, the danger of refining to a fault, until the 
stone loses the qualities of its own peculiar nature and seems soft 
and weak to the eye.) 

Bernini was among the first to  finish his statues with the maxi- 
mum of precision and care as to detail. Afterwards Canova, tak- 
ing advantage of all progress and improvements made in the art of 
sculpture, was assiduous in giving his work such a quality of re- 
finement that his carvers often went to extremes. Under them 
the qualities of the past masters were not taken into consideration 
so that in the meticulous refinement that resulted from their 
labour the marble often had the semblance of majolica. 

That which is best in sculpture never makes one forget the 
origin of the art, from carvkzg on stone, as the Egyptians carved 
it, and the Greeks; and the masters of the Renaissance. The 
most important equipment of a young sculptor should be a 
knowledge and a love of the mother stone, which immortalize: 
the artist's greatest dreams. (See also SCULPTURE, and other 
sections of this article.) (A. P.) 

IVORY CARVING 1 
T h e  Material.- In approaching the subject of ivory carving 

it  is necessary first to consider the material in so far as it con- 
cerns the carver. Ivory, strictly speaking, is the tusk of the 
elephant: the tusk being the upper incisor tooth. For practical 
purposes the term must be allowed to include morse or walrus 
ivory, hippopotamus ivory and even certain kinds of bone and 
horn. The best ivory comes from tropical Africa. Asiatic ivory 
is whiter, more opaque and somewhat softer. The tusk is hollow 
a t  the end where i t  joins on to the jaw-bone; the walls gradually 
become thicker until, a t  about half the length. the tusk becomes 
solid; from here to the tip runs a nerve centre which shows in 

the cross section as a black spot; the tusk is covered with a rough 
bark of a hard pithy nature, brown on the outside and greenish 
white within; the thickness of the bark varies with the size of the 
tusk from i\ in.-& in. or so. The whole of the bark must be re- 
moved in carving. Seen in cross section the tusk shows a number 
of minute intersecting tubes radiating from the centre outwards, 
giving rather the appearance of engine turning on the back of a 

INTO WHICH NERVE CENTRE HALF THE TOTAL 
THE BONE OF JAW FITS LENGTH 

I J 
S E C T I O N A L  VIEW O F  T U S K ;  C U R V A T U R E  I N C R E A S E S  W I T H  L E N G T H  O F  T U S K  

watch. The pores of the substance contatn a waxy solution, which 
renders the ivory amenable to the carving tool and also helps 
to give it  its characteristic polish. With age this waxy solution 
tends to dry out and cracks appear on the surface of the ivory- 
cracks which in no way detract from its beauty. 

But, generally speaking, it does not perish for thousands of 
years; and, as the surface does not crumble or corrode like stone 
or bronze, we get in ivory carvings of past ages more nearly the 
work as it  actually left the hands of the artist than is the case 
with most other materials. Age also gives to ivory a variety of 
hues-from deepest chestnut to the colour of boxwood. The 
biggest tusks weigh nearly 200  lb. and measure from 8 ft.-10 f t .  
These are rare. From such a tusk i t  may be possible to  get a 
slab 18 in. X 6 in. X + in. thick. Owing to the curvature of the 
tusk through nearly a semi-circle it  is difficult to get a larger 
area and thickness than this. An exceptionally solid point may 
give a figure in the round of 2 i t .  6 in. in length. These dimensions 
are not quoted as being absolute limits for size. Chemically, 
ivory may be placed between bone and horn and is a substance of 
great elasticity. It has a very pronounced grain running length- 
wise. I t  is carved on the side and not on the end grain. 

T h e  Tools.-The tools used in ivory carving are few and 
simple. Within historic times they do not appear to  have varied. 
They are as follows:- 

I. Bow Saw.-This is a narrow saw, say 10 in.-12 in. in length, 
stretched like a bow string on a wooden frame. With this the 
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tusk may be sawn into lengths or slabs. [Note: When available a 
small-toothed circular machine saw is much quicker, more accu- 
rate and less wasteful than the bow saw for the preliminary cutting 
of ivory.] 

2 .  Float.-(See Illustration.) This is a triangular tapering 
tool in a wooden handle. Two of the three faces are cut across 
into small ridges throughout their length. By holding the handle in 
the right hand and forcing one of the ridged faces outwards and 
obliquely over the surface of the ivory, shreds of the substance 
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may be pared off. 

3. Gouge and Mallet.-Small gouges, up to about in., tem- 
pered as for wood-carving, may be used with a mallet. The 
carving should always be with the grain and the mallet must not 
be used with violence. Great care and some experience are 
necessary as the ivory will break or flake some little distance 
ahead of the tool. 

4. Rasp and File.--Fine rasps and medium files will be found 
useful a t  many points of ivory carving. 

5. Chisel.-(See Illustration p. 221.) After the roughing out has 
been done, this small tool comes into use. The ball handle is 
held firmly in the centre of the palm; the blade is held near the 
point between the thumb and forefinger. Considerable force 
must be exerted in each cut, pressure being given with the wrist 
and forearm. 

6. Scraper.-(See Illustration p. 221.) This is the most distinc- 
tive tool used in ivory carving. I t  resembles a wood-carving chisel 
ground t o  a point, fine or round as required, with the front face 
kept flat and the rear face bevelled off into a cutting edge. I t  
is held like a pen in the right hand: the finger tips being about 
I i n . 4  in. from the point. Using the thumb of the left hand to 
give a steadying pressure a t  the point, the tool is pushed with a 
short flicking movement over the surface of the ivory, removing 
the substance in shavings. Fine pointed scrapers can be used for 
engraving the most delicate lines. Nearly all ivory carving is 
finished with the scraper. 

Polishing the Carving is most effectively carried out by gently 
applying fine pumice powder with a soft damp cloth. In  small 
interstices, where the finger cannot reach, a piece of wood, such 
as a match-stick, may be used with the damp powder. Whiting or 
a white tooth-powder may also be used for a final polish, if this 
is required. 

Methods of Holding.-When carving in the round, ivory is 
best held in a wooden vice, or between pieces of wood, cork or 
thick felt inserted into the jaws of an iron vice. Ivory must 
never be held directly between the jaws of a metal vice, as this 
will cause a deep bruise. Larger pieces can often be held con- 
veniently in the left hand a t  certain stages of the carving. Slabs 
of ivory on which a relief is to be carved should be fixed to a 
piece of wood of suitable size, I in.+ in. thick, by means of 
beeswax. The melted beeswax should be poured on to the 
centre of the piece of wood, the ivory pressed on to the molten 
wax. The wax should be in  such quantity that a small amount 
exudes on all sides when the ivory is pressed down. When set, 
this superfluous wax should be scraped away before the carving 
is commenced, or it  will get on to  the hands and tools. When it is 
necessary to  draw upon ivory, as fo r  a relief, an ordinary lead 
pencil should be used. The pencil lines can be fixed by painting 
over the whole surface with white spirit varnish. This quickly 
dries into a hard transparent skin, impervious to moisture, which 
in no way interferes with the process of the carving. (A. Du.) 

TERRA COTTA 
Material.-Clay is decomposed felspathic and silicious rock 

(see CLAYS), varying in composition and colour according to its 
location. Pure clay or Kaolin, as the Chinese named it, is a resid- 
ual, non-plastic, white-burning clay, not usable in its natural state 
but essential in the composition of porcelain and china bodies. 
I n  contrast, the impure sedimentary clays, of which all earthen- 
ware and most terra cotta sculpture are made, are plastic and in 
their natural state contain all the requisites for modelling (plas- 
ticity, porosity, vitrification). If these are lacking, the clay can 
be modified to  obtain these essentials. Buff and red-burning clays 
in their green (or raw) state are grey, black, tan and red, but when 
burned these change to a light flesh colour which ranges to  a deep 
chocolate brown, the tones modified according t o  the proportions 
of iron carried and also by the temperature reached in the firing. 

A good modelling clay must have: ( I )  plasticity, with the ability 
of holding its form both while being worked and during the firing; 
( 2 )  porosity, or sufficient looseness or openness in the clay 
particles to enable the moisture to escape in drying without shrink- 
ing too much or cracking; (3) vitrification, or the proper resist- 

ance to heat, so that it does not warp and crack in the firing or 
shrink excessively. The open, rather sandy clays are the more 
desirable. 

Uses.-Sculptors have worked in terra cotta since the beginning 
of history, using it for the modelling of small figures, for the mak- 
ing of moulds and for pressing in the moulds, as well as for archi- 
tectural details, friezes, tiles, roofing and faqades. The amount of 
terra cotta objects produced is naturally governed by the workable 
material of the country. I n  Egypt and Italy it  was used exten- 
sively because of the scarcity of marble and stone. 

METHOD 
Preparation.-A suitable clay having been located, it  must be 

mined and cleaned of all foreign substances (stone, twigs, etc.) 
by washing, blunging, sieving, and then separating from the water. 
In modern efficient equipment the separating is done by means of 
a compressor which absorbs the water and leaves the clay in com- 
pact workable squares, which in turn are placed in a damp box 
and kept moist for use by the sculptor when needed. I n  primitive 
plants one method is to make a trough of hollow tile; into this 
trough the liquid clay, or slip, is poured and, because of the porous 
quality of the tile, the water is absorbed and evaporated, leaving 
the clay which can be rolled up and stored away. 

Construction.-Now it is ready for the sculptor. One method 
of constructing a figure is to  build it up on an armature, with 
either plasticine or clay. If clay is used, it  must be kept wet either 
by spraying water on the figure from time to time as the work 
advances, or by keeping damp cloths around most of the surface, 
and by covering it  entirely and keeping it  in a damp box when 
not being worked. If the original is not to be cast, but to be fired 
directly, no armature can remain in the statue because of the 
twisting and burning of the wire in  the fire. Usually small statu- 
ettes are made solid; but for larger figures and groups it  is best 
to build them hollow, keeping the thickness of the clay walls as 
even as possible. In  this method the clay requires definite prep- 
aration. I t  must be thoroughly wedged, which means that the 
clay is cut in two on a taut wire and vigorously thrown down, ont  
piece on top of the other, to  expel the air. This is done repeatedly 
until the clay is even in texture and uniform in moisture. If a clay 
is too hard, water can be poured on the clay and then the clay cut 
and beaten again as before. I t  is wise to  start with approximately 
as much clay as the size of the figure to  be constructed, working as 
long as possible until it begins to sag on account of the moisture. 
\Fr1lile working up to this point care should be taken when adding 
new clay to work it  thoroughly into the old clay, making sure that 
no air has been allowed to enter and that the added clay is securely 
blended to the old. When the sculptor has worked as long as the 
clay will permit, the statue is allowed to dry and stiffen just 
enough to hold its shape, and then the sculptor will proceed as 
before. When the figure is ultimately accomplished, and the fine 
details are being developed, it  is helpful to  spray the figure 
occasionally with a very fine spray of water. 

Should a mould be made, the clay is not allowed to dry but is 
kept in what is known as leather-hard condition, firm and hard but 
still moist. From this the mould is cast, and if the piece is not too 
intricate and has no undercuts, the original may be saved. The 
clay, shrinking slightly as it  drys, separates itself from the plaster 
mould. I n  order to cast a difficult mould, one with small passages 
and many pieces, the clay must be poured. Clay in a dry state, 
powdered and sprinkled into water and then stirred vigorously or 
blunged, makes what is known as slip (a liquid clay). Slip needs 
to be fairly thick to  prevent too great shrinkage in the drying. The 
mould should be dry before the pouring, and the slip free from air 
bubbles. Pouring the slip very slowly over the mouth of one 
pitcher on to the mouth of another will break the bubbles. T o  
make the mould ready for pouring, it  should be tied together 
securely and wedges placed between the plaster and the cord to  
tighten the hold. Then the slip is poured in until the n~ould is full 
and shaken gently to raise any bubbles. The slip will adhere to the 
dry mould, the moisture soaking into the plaster, and as the 
amount soaks down, more slip is poured in to fill the mould again to  
the top. This process is repeated until the thickness of the wall can 
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BY COURTESY OF THE ETTL STUDIOS 

THE CONSTRUCTION O F  A LARGE A R M A T U R E  

1. Completed armature ready for clay the wood indicates the position of a point taken from the small model 

2. Artist's small model from which the large armature was made by a and so governs the thickness of the clay 

system of points 4. Putting the horse's head of the armature in place 

3. Detail of the left hind leg. The end of each wire which proiects from 5. Plaster cast of the tinished ful l  sized statue 
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be seen by  scraping across the mouth of the mould with a flat 
knife, and, if sufficient, the mould is then inverted on two or three 
small blocks or tiles and allowed to drain. When it begins to pull 
away from the mould, or is firm enough to stand by itself, i t  is safe 
t o  untie and separate the mould. I t  is stood cn a flat level table, 
and the sculptor then begins t o  work over the surface, cutting 
away the seams which always show where the sections of the mould 
come together, and refinishing and retouching. The statue is then 
allowed to dry slowly and is ready for the fire. 

Another method, which, if possible to use, is quicker, is to  
saturate the mould and then, after wedging the clay thoroughly, to  
roll it out with a rolling pin on a flat, dry, unpainted surface until 
the clay i s  an even thickness and not hard. The clay is then 
placed on each half of the mould and with a damp sponge gently 
patted into all of the irregularities of the mould and the edges are 
trimmed with a thin pointed knife. Then the two halves of the 
mould are tied together, and the sculptor works the clay back and 
forth across the seam inside the mould vigorously, adding smallbits 
of clay where it  is uneven. This is  very important, because if the 
joining is  not sufficient the clay will crack in the firing. The cast 
can be taken from the nould almost immediately, and the mould is 
ready to use again. U7ith the heavier clay the shrinkage is less 
than with the slip. The  retouching is the same in both methods. 

The colour of the clay can be modified by blending a light clay 
with a red clay or b y  completing the objects in one clay and then 
by giving them a wash, or engobe, of slip of the desired colour. 

Firing.-Kilns vary in  their size, construction, and manipula- 
tion and have been built to  burn coal, wood, oil or gas. There 
are updraft, downdraft, and mufrle kilns, and round, square, and 
oblong kilns, made of brick, stone, and sheet iron. The latest de- 
velopment is the electric kiln. I n  stacking a kiln, the unglazed 
ware will not stick together and the pieces can consequently be 
allowed to touch. Figures set in the kiln for firing should be 
placed on spurs, or small pieces of fire brick, which raise them 
slightly and allow the heat to  circulate all around the figures. 
When the fire is started i t  is raised gradually to allow the moisture 
to escape slowly so as t o  prevent cracking; for although a piece 
may have been drying for a year, i t  still contains from 18 to 2 0 %  

of moisture. 
Terra-cotta can be  fired in any type of kiln, different clays 

demanding different temperatures. T o  fire heads, sketches, statu- 
ettes, animals, etc., the  average clay fired t o  1,800' F is sufficient. 
The higher the fire the denser the body, the darker the colour. 
For unglazed architectural decoration and for garden sculpture, the 
body needs t o  be well fired, as it  will be exposed to the weather. 
Science has progressed in registering heat from the sight gauge to 
the Seger Pyrometric Cones, and finally to the automatic heat- 
recording pyrometer. 

When the kiln has cooled, the ware is unpacked and, if the 
sculptor is interested in  colour by  glaze, he weighs out his glaze 
formula, grinds the glaze and applies it  to the statue as a liquid, 
painting it  on and allowing it  to dry. Then it is reset in the kiln, 
great care being taken t o  prevent the statues from touching, and 
refired, the temperature being determined by  the type of the 
glaze. 

There is a growing interest among modern sculptors t o  work in 
clay, some carrying their work to the height of exquisite finish and 
others dashing off spirited sketches which in this medium express 
spontaneity as  they can i n  no other material. 

Among the American sculptors, Herbert Adams, Paul hlan- 
ship, Victor Salvatore, Gleb Derujinski, Paul Jennewein, Bessie 
Potter Vonnoh, Alfio Faggi, John Gregory, Elsa Horn Voss, Janet 
Scudder, Beniamino Bufana, Carl Walters, and A. A. Weiman are 
the chief workers. They use various methods of finish. Adame 
and Manship treat the terra cotta individually with a wax and oil 
paint finish. Salvatore and Derujinski leave their work in the 
biscuit, while Jennewein, Gregory, Weiman, and Voss carry their 
sculpture to a glazed finish. The sculptors show great contrast, 
Jennewein and Gregory designing strong and decorative archi- 
tectural details, pediments, friezes, etc., while Voss portrays 
animals with great charm. Rodin, Despiau, and RiIaillol are the 
outstanding figures in modern French terra cotta, and Wackerlc 

n modern German. 
The possibilities of glaze sculpture are  just being investigated. 

r h e  Della Robbias used it extensively, but their colour and type 
3f glaze never varied and did not lend itself to  very sensitive 
nodelling. The modern sculptor who is interested in colour is 
Norking to make a glaze which has quality and yet is thin enough 
lot to hide the details of the modelling. For architectural details, 
lowever, the thick brilliant glazes are suitable. (See TERRA COTTA, 
uhich includes bibliography; also SCULPTURE.) (M. R.) 

MODELLING, PRACTICE 
Rlodelling, as treated in this article, is that preliminary stage of 

1 work of sculpture which involves its actual creation in a soft 
naterial and its subsequent casting or  reproduction i n  a morc 
3ermanent material. No consideration is t o  be given to that 
tttribute of a piece of sculpture which is spoken of in criticism 
is "good or bad" modelling. The latter attribute is dependent 
lpon those qualities which the sculptor has put into his work, 
juch as the conception of mass, surface, texture and detail. (See 
iollowing section, MODELLING, THEORY.) 

Materials.-Formerly, sculptors ofteil carved their works 
jirect from the stone or wood, but the advantages of being able 
to take off or add on, t o  twist and change until such time as the 
work has assumed the desired form has appealed so strongly to 
the modern sculptor that modeling is  almost universally used and 
the acceptance of the possibility of these changes help to  bring 
modern sculpture to perfection just as the changes in the 
manuscript help to  bring the writing of a book into better form 
Michelangelo and other old masters often carved directly in stone, 
but only a n  artist of great vision and much training dare com- 
mence work upon a valuable piece of marble, and though work 
so executed may possibly gain in spontaneity i t  is sure a t  all 
times to lack in that thoughtful consideration which a more 
tractable material permits. 

\Yhen the processes in modelling were first practised clay was 
used, but this material has faults in that it  is difficult to keep at  
just the right degree of moisture, and when too dry it  must be 
frequently sprayed with water or covered with moist rags. Wax, 
which came into use later, is also difficult to  handle and very 
fragile. Thus a comparatively new substance, which is called 
plasticine and which is really a clay-like material of an oily 
composition that dries much more slowly, has come into general 
use, eliminating many of the sculptor's difficulties. 

Conception.-The sculptor often makes a number of pre- 
liminary sketches in plasticine of the work of ar t  he is contemplat- 
ing: and as a rule he makes these sketches small enough to avoid 
the necessity of supports or armatures. Sometimes these sketches 
are made over an extended period of time and changed again and 
again until the general idea has "crystallized" in the artist's mind. 
and he has established just about what arrangement of his work 
is going to be best. I t  is often necessary to make a larger and 
more detailed sketch, including final corrections so that the whole 
may be kept in mind as his work proceeds. This preliminary 
work is necessary because of the fact that sculpture often in- 
volves so extended a period of time in its creation that certain 
considerations are like!y to be lost sight of as the work proceeds. 

Armatures.--On the basis of the final sketch and upon the 
sculptor's determination as to  the size in which the modelling is 
to be carried out, a suitable annature or support must be con- 
structed. For  instance, assuming that the sculptor intends to 
model a standing figure 30 inches high, a square, iron rod, with ' 
three branches at  the bottom for support, and bent a t  a point 
about 18 inches from the base to meet a t  a right angle the small 
of the back of the standing figure, is screwed to a board which 
is used as a base. The fixed centre of the human body is the small 
of the back, or the centre between the pelvis bone, and it  is 
important that the armature a t  this point be so arranged that 
any change in the position of the arms, legs or torso will not 
interfere with the fundamental balance of the figure. This bent 
portion of the iron rod at  the small of the back should be, in 
the example adopted, about G inches in length with a 2-inch 
upward bend at  the end. Lead wire, or pipe, of #" diameter should 
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be used, one section for  each leg, one extended up to the top of 
the head and two more attached properly for the arms, and these 
lead extensions are attached to the iron support and bent in 
accordance with the movement of the sketch from which the 
sculptor is working. 

Sufficient plasticine must next be applied t o  the armature and 
the work of modelling should proceed until it arrives a t  an ap- 
~roximation of the original sketch t -I - 
a t  which time a living model 
should be obtained and posed as 
nearly as possible like the sketch. 
From the model measurements 
can be taken and corrections 
made t o  bring the work closer 
to life and actuality. Sculptors 
sometimes take liberty with 
modelling and this is the artist's 
license if any advantage of gen- 
eral effect is obtained, but though 
it is not entirely essential to fol- 
low the anatomy of the model or 
models exactly, i t  is certainly 
very necessary that the sculptor 
be well versed in this part of his 
work and equipped with the 
knowledge which makes it  possi- 
ble for him t o  change the forms 
to advantage. I t  is wise to  follow 
the model closely in  the control 
of mass as a whole, but many of 
the details may be changed so 
that the planes and profiles are I I 
better related and more pleasing. STAND AND A R M A T U R E  

When the artist feels that he has accomplished to the best of 
his ability the work before him, he must next consider the process 
of putting it  into plaster, ag no casting in bronze or cutting from 
the stone .can be made from the clay model. I t  is advisable to 
have a professional moulder do this work, as even the mixing of 
the plaster is a skilful process and the location and arrangement 
of the mould sutures takes a great deal of practice. (See section, 
this article, Plaster Casting.) 

Relief.-The sculptor, if he would be successful in modelling 
high or low relief, should have a mastery of modelling in the round 
as  he is attempting in relief to give a three-dimensional effect 
and this involves the same understanding of mass, composition, 
planes and profiles as in the round. The most important question 
to be considered is that of the relationship of the highest points 
to  the lowest in the background, and this must be carefully thought 
about and established. The background does not, however, have 
to  be perfectly flat but may follow the general movement of the 
figures upon it, being deeper in some places than in others, in 
order to  soften certain passages and aid the relief in its various 
planes. 

Enlargement.- For enlarging to life size or greater, the 
modern sculptor makes use of a so-called enlarging machine of 
which there are several types, all based, however, upon the prin- 
ciple of the pantograph. For the large figure the armature is 
erected similar in principle to that for the small work, but is 
usually constructed of wood, lath and plaster so as  to bring the 
bulk of the armature closer to the surface and in this way not 
necessitate the use of such great masses of clay, and thus avoid 
the possibility of parts falling off by their own weight and lack of 
proper support. For  some large works plaster may be used as a 
modelling medium, thus avoiding the extra work and expense of 
the final casting. 

After the figure has been so treated and carefully "pointed 
up," i t  must be gone over again carefully by the sculptor to 
make any minor changes which appear to be necessary when the 
figure is perceived in larger scale and which were not so obvious 
in the smaller model. Thus the modern sculptor not only makes 
use of all the above mediums for the betterment of his work, 
but also keeps the result carefully under his supervision so that it  

is in perfect keeping with his personality and the spontaneity of 
his conception. (See discussion of other related subjects in  this 
article.) (L. LEN.) 

MODELLING, THEORY 

As sculpture is the ar t  of form, modelling is that part of the 
art of sculpture concerned with the treatment and manipulation 
of the surface of form; also, in a secondary meaning of the word, 
the building up and shaping of a work of sculpture in a plastic 
material preparatory to casting in plaster of Paris, bronze or 
terra cotta, or cutting in  wood or stone. 

With the Greeks one of the tests of a work of sculpture lay in 
the animation, vibration and life of its surfaces. This is due t o  
the modelling and in this special sense modelling may be called 
the art of the surface of form. 

Modelling as a method of building sculpture dates from the 
time when men hunted the wild horse, the hairy mammoth, the 
reindeer and the bison in western Europe. There is proof of this 
to  be seen to-day in the caves of France and Spain in the group 
of bison and the torso of a woman found there. The originals of 
the Greek terra cottas were undoubtedly first modelled in clay, 
followed by a mould from which many copies could be repro- 
duced. The earliest bronzes were either modelled solid in wax, as 
was done in the half life-size figure of Gudea from Sumeria, 13th 
century, B.c., now in the Louvre, and the earliest Egyptian and 
Greek bronzes, or over a core, composed of materials similar to 
those used in this for casting in  bronze, thereby allowing the 
metal to be made very thin and the statue hollow. 

Modelling, considered as the art of surfaces as distinguished 
from the building up  of a statue or other piece of sculpture, is 
well illustrated by the works of Michelangelo and Rodin. Michel- 
angelo's bronzes have perished, but his works in  marble show 
almost perfectly this special quality of modelling, as the art of 
surfaces; they rely, almost wholly, for their effect, power and 
charm on what has been done with their surfaces. The Greeks, 
instead of relying primarily on the surfaces, which were only 
part of their conception of sculpture, paid particular attention 
to the development of clear profiles and significant silhouettes. 
As a result of this practice, Greek sculpture always appears to  
good advantage in the open air, while Michelangelo's, with the 
possible exception of the "David," is  confused when placed out 
of doors. Basing hjs theory and practice of sculpture on the de- 
velopment of beautiful surfaces and significant modelling, he 
paid little attention, comparatively, to  the clearness of the sil- 
houettes. As seen from a distance, his silhouettes are rather ob- 
scure, his statues more or less shapeless. T o  get the maximum 
enjoyment out of Michelangelo's masterpieces, the observer should 
be near enough to see and feel the projections and depressions- 
the convex and concave surfaces. (See MICHELANGELO.) 

I n  the case of Rodin, these qualities of modelling are developed 
to excess, with the consequent neglect of qualities just as vital. 
No group of his is as fine as the figures composing it, and no 
figure is as good as the individual parts. We have only to  recall 
such figures as have been placed in the squares and gardens of 
Paris to be aware of the difference in the effect of the same figures 
when seen in a museum, where all the advancing and receding 
planes, with their projections and depressions, become a source 
of keen enjoyment and result in a surface of great richness. Thus 
it was that Rodin instinctively created so many fragments, justi- 
fying his use of sensual and highly modelled planes against areas 
deliberately left rough and unfinished. A Rodin is best when it  is 
small enough to be handled and the surface felt with the fingers, 
thereby getting the utmost possible enjoyment out of it. This 
conception of sculpture leads naturally to the "morceau" (the 
part or detail) and is the result of too much occupation with 
modelling. It is also one of the causes of the modem cult of the 
fragment. 

I n  the actual manipulation of the materials used in modelling, 
many methods are employed, resulting in various textures of the 
surface. Some sculptors apply the clay, plasticine or wax in 
small, round pellets, called in French "model6 & la boulette." 
This method has been very popular since the middle of the 19th 
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BY COURTESY OF ( 5 ,  7 )  THE M E T R O P O L I T A N  MUSEUM OF ART, NEW Y O R K ,  ( 6 )  MR A N D  M R S .  EDWARD 5.  HARKNESB, (9) THE D E T R O l T  PUQLlSHlNG COMPANY,  COPR PHOTOGRAPH.5, (I) 

BROGI, ( 2 )  ANDERSON, ( 3 ,  4,  8 )  G I R A U D O N  

SCULPTURE FROM THE 16TH TO THE 19TH CENTURY 

1. "Perseus hold ing the head of Medusa" by Benvenuto Cel l in i  (1500-71). leadino sculotor of animal l i fe  i n  the French school 0 .  

I n  the Loggia dei Lanzi, Florence 6. Sabfne Houdon i n  1 7 8 8  a t  the age of 1 0  months, by Jean Antoine 
2. "Evening" by Michelangelo (1475-1564), one of two emblematic re- Houdon (1740-18281, French 

c l in ing  figures on the sarcophagus of Lorenzo de' Medici; built 1523- 
3 4  i n  the church of San Lorenzo. Florence 7. "The Bronze Age" by Auguste Rodin (1840-1917), first exh~b i ted  In 

3. "Dancing," designed by Jean Baptiste Carpeaux (1827-75) for the 
the Salon of 1 8 8 0  when i t  took a 3 r d  class medal 

fapade of the Paris Opera House 8. "Man w i th  pincers" by Constantin Meunier (1831-1905), Belgian 
4. "Stone Age" by Emmanuel Frbmiet (1824-1910), French 9. "Grief" (also known as "Death" and "The Peace of God") by Augustus 
5 .  "Lapitha and the Centaur" by Antoine Louis Barye (1796-1875), the Saint-Gaudens (1848-19G7), American 
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BY COURTESY OF (I) WILDENSTEIN AND COMPANY, ( 2 )  THE F E R A R G I L  GALLERIES, ( 3 )  THE A R T  I N S T I T U T E  OF CHiCRGO 

CONTEMPORARY SCULPTURE 

1. "Torso" by Aristide Maillol (1861- ), French 5. "Pan" by George Grey Barnard (1863-1938). American 

2. "Head of a Girl" by Jacob Epstein (1880- ) ,  American 6. Portrait of John F. Braun by Charles Grafly (1862-1929), American 
3. Bronze Indian Equestrian statue by Ivan ~ e s t r o v i d  (1883- ), Yugo- 

Slavic. In  Grant Park, Chicago 7. "Phiiomela" by John Gregory (1879- ) ,  American 

4. "Apollo and the Muse" a bas-relief by Leo Lentell i (1879- , 8. "Comedy and Tragedy (Hamlet and the Fool)," Shakespeare Memorial, 
American. On the fapade of Steinway building, New York ci ty by Alexander St i r l ing Calder (1870- ), American 
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century. I t  allows a gradual building up of the form, producing 
a surface that is granular and vibrating in the light, and somewhat 
like the effect of an Impressionistic painting. (See PAINTIKG; 
IMPRESSIONISM.) It developed a t  about the same time as the 
Impressionist school, and must be looked upon as  an outgrowth 
of ideas current a t  that time. Other sculptors apply the clay in 
great hunks and masses, working it  slowly into shape by putting 
on and cutting off until the desired form and surface are achieved. 
For tools, some sculptors rely almost wholly upon the hands and 
fingers, especially the thumb, while others use tools of different 
shapes and of various materials, such as wire, wood, sheets of 
steel, etc. (see section above, MODELLING, PRACTICE). With such 
a variety of tools, the sculptor is capable of producing surfaces 
varying from one as smooth as glass to one as rough and cor- 
rugated as concrete. As a general rule, sculpture of the earlier 
periods, and even down to the middle of the 19th century, has a 
smooth surface, while work done since that time runs the whole 
gamut from the highest polish to extreme roughness, according to 
the character of the subject. 

From about 1850 many apparently new qualities were intro- 
duced into scnlpture besides the "model6 & la boulctte." Sone  
were qualities derived from the study of ancient works and the 
effect of time and weather on the materials used in their con- 
struction. Other qualities grew out of the general expansion of 
the fields of science, ar t  and literature. At that time all things 
seemed possible. There was a spirit of exploration and adventure 
abroad as well as  an interest in  the past. Men turned thtir minds 
eagerly t o  the past t o  discover many forgotten beauties. Greece 
and the Renaissance were no longer the whole of antiquity. Dis- 
satisfied with the art of the academies and the failure of anything 
resembling a genuine tradition, men turned hopefully for aid to 
the whole field of the past, in  all times and places, instead of the 
strictly limited fields they were taught to venerate; they sought 
for aid and inspiration in the Gothic, the Romanesque, in India 
China and Archaic Greece, which, until then, were unknown 01 

forgotten. A general expansion followed. I t  was realized by 
some that there were principles and laws underlying the practicr 
and theory of the arts wherever and whenever found. The Ger. 
man sculptor, Adolf von Hildebrand ( q . v . ) ,  attempted to formu- 
late and state a number of these fundamental laws in his book The 
Problem of Form in Painting and Sculptzcre. I t  has had a great 
and beneficent effect on the understanding of the arts of painting 
and of sculpture. Alongside of this attempt to understand anc 
use the principles found in the arts of the past there grew up 2 

desire t o  imitate. Sculptors and painters strove to work in the 
spirit and manner of different periods. They tried to  give thr 
accidental and picturesque effects of time and weather on bronze 
stone, and wood to new work. They attempted to become recon 
structors as  well as  restorers. 

Those eager spirits who looked to the future attempted to use 
the results of science and observation in creating a new art. Tht 
outstanding scientific contribution was in the realm of optics; thc 
most fruitful of results was Prof. Rood's book on the colours oi 
the spectrum as applied to  the art of Painting. I t  was this book 
which determined the course of development of the Impressionistic 
school led by  Claude Monet. I n  its preoccupation with light it 
had a great influence on certain sculptors They were no longei 
content to  get effects of colour in  their work by the age-olc 
methods, but tried t o  achieve effects of light and colour b j  
methods more appropriate to  painting. The Italian Rossi carriec 
this to  extreme, as did Rodin. They tried to  obtain colour no 
only by  depressions and projections and the use of ornament, bu 
attempted, by  their modelling, to get the effects of light as it n o  
only revealed but  obscured the actual form. Hollows werc 
deepened t o  obtain strong dark effects, and filled up to creatc 
surfaces which would reflect the greatest amount of light. Detail 
were accentuated and suppressed for the general effects of lumi 
nosity. There are things by Rodin and by Rossi which approacl 
nearer t o  the  paintings of Carricre than to any sculpture of th  
past. 

Sculpture became sketchy and impressionistic for the first time 
Such works often had great charm. Effects were attempted il 

culpture which had never been thought possible before. But the 
novement passed; i t  was an interesting but rather futile experi- 
nent. One of the results of the study of the arts of the past has 
)een a renewed interest in the theory and practice of working 
lirectly in the material in which the work is to  be completed. A 
ult has grown up of the "taille direct"; i t  has been elevated into 

L slogan of almost hieratic import. It has become so important 
n the minds of some of the practitioners that they would never 
hink of working otherwise. I t  has become not only necessary 
hat every stroke of the chisel be  delivered by  the sculptor him- 
,elf, but has even gone so f a r  that no model can be  used except 
he living model. The block of stone or piece of wood must be 
~ttacked direct. Whole figures are cut out of the hardest and 
nost obdurate materials without a preliminary study in plastic 
'orm being made. I t  is insisted that all the great works of the 
last were so made. Along with this has grown the belief that all 
work should be cut in  place. I t  is maintained that the unity of 
he architecture and sculpture in  the great monuments was so 
)btained. Much is to  be said for this theory and practice. I t  
.esults in  a much more intimate contact between the artist and his 
rork and, what is of liiuch mute irriportdnce, in  a greater respect 
'or the material in  which the work is done. There is less of a 
endency toward attempting to do in stone or wood those things 
nhich are perfectly possible and proper in bronze. Generally, a 
creater sense of mass is achieved, or perhaps, not so much achieved 
is retained. There is more of the feeling of the block in the 
inished work. With the Egyptians, their practice of cutting their 
vork out of the hardest of stones (granite, basalt and diorite) 
vith primitive tools undoubtedly determined the style of their 
;culpture. If the sculptor has to cut incisions in a material almost 
is hard as the tools he  is working with, he will cut them no 
ieeper than is necessary, and he will cut no more material than is 
:ssential to the finished statue. That some pieces were cut directly 
n the stone without preliminary studies and models is hardly 
3orne out by historic facts. Too many sculptors' models in chalk- 
;tone and other easily worked materials have survived from 
Egypt. We seem t o  have no authentic plastic models of the 
irchaic or classic age of Greece. On the other hand, consider the 
sediment figures and the frieze from the Parthenon; i t  is incon- 
ceivable that they were cut "in situ" without very complete 
preliminary models. The frieze was perhaps worked from a 
hnished drawing, but even that is very doubtful, as a study of 
the relief indicates. I t  is interesting to ndte that the pediment 
tigures were not cut in  place but were carved and finished on the 
ground and then hoisted into position. As proof of this, one 
need only glance a t  the backs of the figures which went against 
the wall of the buildings. I t  is assumed by some archaeologists 
that the Greeks followed, generally, the practice of carving their 
statues directly out of the stone block; the reason given was that 
they knew so well their "canon" and what was to  be done that 
they just went ahead. I n  the case of men doing "school pieces," 
this was undoubtedly so; but the creation of a n  original work was 
a totally different matter and i t  is just as likely that the architects 
of the Parthenon, Ictinus and Callicrates, went ahead without 
plans for their great building, as to  think that Phidias carved 
the frieze without knowing beforehand what he  was doing. T h e  
frieze, by the way, shows distinctly the carving of a number of 
different workmen. 

During the Romanesque and Gothic periods, i t  seems, with the 
information we have on this subject, that a similar procedure was 
practised. Minor works are left t o  the master stone-carvers, 
but the large groups and statues are too complete, too ''right in  
place," to have been left to  the whim of the stone-carver. 

During the Renaissance, where we find so many masterpieces, 
with complete harmony between architecture and sculpture 
(notably in the tombs by Mino da Fiesole, Desiderio da Settig- 
nano, Donatello and the Della Robbias), the work was generally 
in the hands of a sculptor. I n  Michelangelo we have the in- 
dividualist who had difficulty in working vyith assistants; h e  
found it easier to do the work himself than t o  put up with the 
slowness and irritation of helpers. H e  carved his figures himself 
directly in the marble, and we see with what results. No statue 
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of his, not even the "David," is completely finished. The top of 
the "David's" head is not finished. This lack of completeness 
grew out of a number of different causes, namely, his impetuosity, 
his impatience, and his practice of attacking the block of marble 
without sufficient preparation. 

H e  is recorded to have said that one should make a full-sized 
model first, but his own temperament forbade i t  in his own case. 
As a compensation for the fragmentary and incomplete state of 
hi, works in sculpture, we have the most wonderful and expressive 
marble-carving in the world. 

Nowhere is there such surging life, nowhere is the actual stone 
so transformed. 

His chisel cuts the marble with the creative power of a brush 
stroke of Rembrandt. Under his hand marble becomes truly 
living stone. 

The modern cult of the "taille direct" shows none of this 
transforming power. Only too often it  is used as a questionable 
merit to cover up incompetence, the thought being, "I cut it  
directly in this hard stone; therefore i t  must be good." The dif- 
ferences in modelling between carved and modelled surfaces is not 
as great as is generally assumed. Of course, stone should remain 
stone, granite should remain granite, and wood should remain 
wood. 

Certain things perfectIy feasible in bronze when translated into 
stone or marble become objectionable because of the nature of 
the materials. 

Such things a s  the statues of Siva, found so often in Hindu 
art, with the encircling halo of flame, become atrocities when 
carved in stone. This grows out of the very nature of the ma- 
terials themselves. 

Bronze, being a very tough material with great tensile strength, 
may be pierced full of holes provided the unity is maintained in 
the design; stone, having a low tensile strength, demands a treat- 
ment more in the mass. 

The surfaces of stone, marble and granite, as well as wood, may 
be treated to show the mark of the cutting chisel o r  carried to 
the highest degree of polish. 

The polished surface makes a very different appeal to  the eye 
and also to the sense of touch. Marbles, granites, and the hardiest 
stones, such as  basalt and diorite, change colour as well when 
polished. 

The degree of smoothness or polish should always be deter- 
mined by the effect desired. 

I t  will be well to  remember that bronze is always a cast ma- 
terial and though i t  has very special qualities of its own, of hard- 
ness, colour and reflecting powers, i t  has always been cast molten 
and fluid into a mould from a model. The better the casting the 
less work necessary on the finished statue. 

Details are often chased on the bronze but generally they exist 
in the original model and are only sharpened in the bronze. 

(M. Y.) 
THEORY 

So widely separated have become those, in this modern genera- 
tion who write on art, from the artists themselves, that criticism 
is generally completely ignored by the latter save when they re- 
ceive gratifying though really unimportant praise, and it  is almost 
a n  unheard-of thing for an artist to  change his style because of 
critical suggestion. 

Therefore i t  has been thought advisable, in the Encyclopadia 
Britannica, to  resort to the artists themselves for the articles cov- 
ering the practice of every ar t  and to supplement this first-hand 
information by a few brief treatises which help to  bind it  to- 
gether and unify its deductions. 

This article, therefore, like the one on TECHXIQUE IN ART and 
others on DRAWING and DESIGN, is written primarily for the pur- 
pose of correlating the artist's theories, and will be of use to the 
student, as well as for the purpose of establishing a type of criti- 
cism making possible judgment not only of the results of an 
artist's labours but also of his various plans and methods of arriv- 
ing a t  them. 

The metaphysical and historical aspects of the problem are 

represented by the articles on FINE ARTS and on AESTHETICS. 
A study of the various articles written by artists in  every 

field of the graphic and plastic arts of both fine and applied 
classifications stresses a contrasting view: that the artist is an 
analytical and reasoning being like the scientist, and that the 
main concern in his work is what we describe by the general 
term "technique." 

He is inspired a t  times just as in truth is the scientist, but. 
like the scientist, he must also apply himself to  analytical thinli- 
ing and hard labour. I t  is with these aspects that the present 
article is concerned. 

Material.-One of the most important interests to  the artist 
is that of the materials or substances with which he works and the 
methods whereby they can be most effectively treated. Their 
relative strengths are spoken of i n  the preceding sections on 
SCULPTURE TECHNIQUE : Modelling. 

From many different viewpoints it  is the sculptor's concern that 
he be well-equipped with an experimental knonledge of textures 
and qualities, physical as well as aesthetic, qualities which cannot 
often be described in words, they are so delicate and intangible. 
but can only be shown in actual work; characteristics which are 
as true and yet as difficult to  describe as the shading of a curve. 

If he is working in stone he must know whether it  is granular, 
stratified, or crystalline; he must know the properties in the 
same manner of wood, ivory and other substances, and there is 
no possible way for him to find these out other than by trying 
them, experimenting with them, discovering their properties, just 
as might a scientist in his laboratory, but properties of course 
quite different from those ~irhich interest the scientist. 

Not only must the texture and grain be kept in mind: in the 
modelling of a head the sculptor finds that the outstanding fea- 
tures such as the nose and ears cannot be left so thin, if the figure 
is to be cut in marble, as they would be if i t  were to  be cast in 
bronze, or they will appear too translucent, for marble is not so 
opaque as bronze. 

Finish.-The finish of the surface is a matter of great iinpor- 
tance; it  should be appropriate to  the material, and a t  the same 
time to the subject portrayed. 

I t  must, moreover, be such that i t  creates a surface not harm- 
ful to the modelling. 

Many Renaissance bronzes lose a11 quality of their modeIIing 
because of the confusing highlights caused by  their too-highly 
polished finish. 

I t  is offensive to  see a beautiful piece of marble capable of 
sustaining a fine polish, upon which have been left careless chisel 
marks. This indicates that the artist was either too lazy or too 
hurried, or perhaps too interested in  creating a style of his 
own. 

On the other hand a n  over-polished finish upon a material 
which is too rough and crude to sustain i t  is also lacking in good 
taste. How is the artist to  know just how deeply his carving should 
go; just what degree of detail to use; and what texture of surface 
is best suited to his work? Only through a long study of the 
works of others both contemporary and ancient and through many 
experiments of his own; and the critic judging a piece of sculp- 
ture should always think of this element as well as that of the 
material and judge as to whether o r  not the sculptor has been 
successful in this work. 

D e t a i l  a n d  Design.-The addition of decorative detail t o  a 
figure is a question which has been much discussed and it  is 
well enough for the purist to  point to  the Greeks and Michelan- 
gelo and say: "There stands a beautiful form needing no decora- 
tion," but he certainly can never disprove the beziuty, largely due 
to the ornamental treatment of drapery, hair, and other details 
existing in the best of the Gothic, Chinese and East Indian sculp- 
ture. I t  is true that form must grow from within, but  form is 
only seen on the surface. A surface decoration may be quite 
separate and distinct in detail from the underlying form; its 
design and texture may have little to  do with that other more 
powerful element, but it  must never conceal the life within. 
Think of the beauty of the swell, only faintly suggested, of a 
rounded breast, or of a firmly curved thigh as revealed under 
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BY OF ( ' 1  T H E  TRUSTEES OF THE BRITISH MUSEUM,  (2, 4, 6 ,  7 1  THE METROPOLITAN MUSEUM OF ART, NEW YORK;  PHOTOGRAPHS, ( 3 )  BROGL, ( 5 ,  8) ALINARL 

S C U L P T U R E  EXAMPLES ILLUSTRATING MODELLING T H E O R Y  
1. Statuette o f  Aphrodi te Anadyomene coming UP f rom the waves: smooth, 

fine l i f e l ~ k e  modell ing. Probably after a type of the 4 t h  century 
2. Fragment of group i n  the or ig inal  unfinished clay after drying. A n  

interesting treatment in clay which would have t o  be somewhat 
changed i f  executed i n  bronze or stone. By Rodin (1840-1917) 

3. "Esclave," i n  the Galleria dell '  Accademia, Florence. Unfinished statue i n  
marbie i l lustrates Michelangelo's method of working directly i n  the  
marble w i thou t  completed preliminary study 

4. Bronze figure of "Adam" (the creation of man) by  Rodin. Shows 
model l ing of surfaces, w i thou t  work on plaster or bronze 

5. Statue of "Day" from the Medici Tombs. A n  example o f  Michelangelo's 
work done di rect ly  i n  marble. Note the l i fe  w i t h  which th is master 
imbued his work 

6. Bronze "Head o f  Beethoven," by Emi le Antoine Bourdelle (1861- 1929) ; 
somewhat too plastic for bronze b u t  powerfully modelled. French 

7. "Jules Dalou," a por t ra i t  bust by Rodin in bronze. Example of model- 
l i ng  i n  clay, appropriate to bronze, b u t  could only be obtained i n  the 
former medium 

8. "Torso d i  un Fauno," late Greek fragment i n  marble, showing r i ch  fu l l  
modell ing of forms akin to that  of Michelangelo and Rubens 
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the draperies of surface decoration of many Greek and Chinese 
figures. Are they not more enchanting in a way than the more 
obvious beauties of the nude? 

But the sculptor must not approach his problem thinking only 
of design, whether it  be the design of surface or of structure, for 
his work will then lack life as did some of the Gothic, and may 
appear self-conscious and strained. I t  is better to "find" design 
in one's natural surroundings than to attempt to "construct" it. 
The observant artist often thrills with a sense of surprise and 
discovery at  the sight of a quite accidentally occurring design 
which nature weaves into the tapestry of her days and nights. 
I t  may come when least expected and from the most unlikely 
source. I t  is not inspiration but the lucky chance of a certain 
combination of light and action and mood which must be grasped 
and noted at  once before it  is lost forever. By being always on 
the alert, the artist can keep himself ready instantly to take note 
of it. Through the accumulation of his notes he can always be 
equipped with a stock of designs which may be brought into his 
work. Korin, that great Japanese screen painter, executed in a 
perfectly naturalistic and direct way each fragment of nature 
which impressed him with its expressive design, and so the sculp- 
tor may see in the grace of a poised head, the crouch of a cat, or 
the shrug of a greyhound, a design which needs no enhancement; 
in the ruffs of fur, the ripples of muscle, the rhythm of ribs, the 
curling of hair, or the wrinkles of age, he can find a thousand 
sincere decorations infinitely better than anything he can imagine. 
H e  may find them in the folds of clothing, and even a short pleated 
skirt is a motive in surface decoration which the Egyptians would 
have employed in making a beautifully successful design. 

Expression, of Tool.-In sculpture the actual mark of the 
tool (see TECHNIQUE IN ART) is not so beautiful in itself, nor so 
sensitive a reflection of the mood and character of the artist as it 
is in painting. This is undoubtedly because the medium of the 
sculptor is a more difficult one to  handle, but nevertheless the 
s c u l ~ t o r  must consider this aues- r I 

Modern critics would do well to  point out the frequent insincere 
use of what might be termed personal textures of tool marks which 
are employed by some sculptors as a trade-mark. 

Modelling.-Structural and rhythmical modelling that is true 
in  its portrayal of the artist's theme and which conveys somt. of 
the original emotional thrill of beauty which gave to the artist 
the creative urge is attained only after the artist mastered and 
balanced his whole array of technical forces. This is well shown by 
Arthur Lee's figure, "Rhythm." 

I t  is this perfect conception upheld by a perfect technique 
which puts the breath of life into his work and even the master 
cannot be always sure of grasping it. But one thing is certain and 
that is that this life must be drawn from the great tumult of life 
with which nature surrounds us. Perhaps one model will not suf- 
fice for the sculptor; he may have to resort to  two or three and 
perhaps even they are not sufficient, so that he will find himself 
forced to create details which he remembers from,still other 
models, but it  is certain that in the expression of this quality of 
vital force the artist is but the translator of an epic inscribed by  
the master of all master craftsmen. 

The "modernistic" rhythms which emanate froin the finite mind 
of a single artist are trite and dead as compared with those which 
millions of years have developed i n  the evolution of animal and 

tionaand he must be very careful, 
if for instance, he is working in 
clay or plasticine, that his final 
bronze does not express the soft 
plastic appearance which he has 
imparted to  the original sub- 
stance, upon which he has left the 
casual marks of his tools or even 
his fingers. One cannot leave a 
deep thumb impression on 
bronze, and there is no excuse for 
leaving it  on the clay image from 
which the bronze is to  be cast, for 
this gives a false impression of 
the qualities of the final material 
in which the work of ar t  is to be 
seen. 

Some sculptors not only show 
great skill in the proper expres- 
sion of their tools and the impres- 
sion they make on the medium, 
but form a personal technique 
suitable to  the subjects they are 
portraying. Thus MestroviE has 
developed a technique peculiarly 
personal and peculiarly 

man. 
Choice of Subject.-It seems strange that i n  these days of 

keen athletic youth, great action and intense living, many sculp- 
tors are still content with the portrayal of well-rounded and 
rather phlegmatic female figures usually reminiscent of days long 
past, in form, in position and in name. This is probably due to the 
sculptor's training in the classics and to the attitude fostered by 
the adoption of the term "fine arts" (see TECHNIQUE IN ART), 
but on every hand slender, beautifully athletic forms are walking, 
running, skating, skiing, swimming, and dancing;-doing a thou- 
sand things with a clean-cut action and beauty never attained 
even in the days of Greece, and closer to  the modern sculptor and 
his public. 

Some sculptors have adopted this v i e ~ ~ p o i n t  and the alert 
living figures of boxers by Mahonri Young are an example show- 
ing the tremendous possibilities, for these two figures are bound 
together by that intangible, though very real cord of antagonism 
in a primitive contest, in a way which has hardly been better 
portrayed. Even though the sculptor may not adopt the facts of 
modern existence in  his work i t  is still possible for him to portray 
the spirit of this, even though the name of his subject be hun- 
dreds of years old. Edward McCartan has grasped this spirit i n  
his figure, the "Diana with the Greyhound," and i t  is not difficult 
to imagine this girl buoyantly walking down some familiar road 
and shortening the leash on her dog as she crosses a t  the street 
corner. I n  such manner did Michelangelo and Cellini express the 
spirit of the Renaissance. 

Even better did the Greeks record all that was beautiful in  
their daily lives. 

But a sculptor must be careful to  choose a subject which he  
understands and loves. His is perhaps the most enduring craft 
and many are the miscreations that live too long. Often without 
more than a few hours of thought he will start a work which will 
take him years to  complete and which may exist for centuries. 
Thus sculpture must have a fundamental meaning and the artist 
should think of i t  as existing not only for his contemporaies but 
for generations t o  come. 

For this reason he must deal with those qualities which all 
men comprehend. 

By this it is not suggested that a meaning which is involved 
or literary can be employed. Such meanings are not sufficiently 
universal, and the contemplation which is necessary before the 
sculptor begins work should consist of preliminary observation, 
the assembling of notes made at  previous times, and those trial 
sketches recording things which he may forget in  the heat of his 
actual work. 

I t  is said that famous painters of the Far East often merge 
themselves in contemplation of the silk upon which they are 
going to develop a work of art, and that they do not permit them- 

A B C 

MODELLING TOOLS: ( A )  WIRE TOOL 
to  the wood in which he often FOR MO DELL ING AND CUTT ING CLAY: 
works; and Rodin not only em- (B & C )  TOOLS FOR PLASTER WORK 

ployed a personal, appropriate and vital method of treating the 
smoother surfaces of his figures but also, as a gesture effective in 
its qualities of contrast, left rough tool marks on the surrounding 
stone. 

The sculptor must, however, be very careful that this per. 
sonal use of tools does not become an affectation. I t  should be 
natural, human and appropriate to the medium and should be 
chosen only because i t  is suitable t o  what the sculptor wishes tc 
express. 
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selves to make even the lightest line suggestive of the composi- 
tion, for the reason that the first touch of brush to silk to a 
certain degree commits them, and masses, rhythms and lines can 
be more easily moved in the imagination before this first lightest 
touch has begun the crystallization of what they wish to  do. 

Many great sculptors have weakened their work by not de- 
voting an amount of time in consideration proportionate to  that 
expended in the actual labour. This was especially true of Michel- 
angelo who in the great vigour of his mind sometimes created 
beings that seemed to wish to  reach outside the block of stone. 

(See SCULPTURE TECHNIQUE : Modelling, Theory .) 
Characterization.- After having selected the subject and 

model it  is necessary to choose certain characteristics and to 
eliminate those extraneous details which do not form an inherent 
and component part of its being. This is the artist's privilege, 
nay, it  is almost the heart of his work, and selection must be 
thought out carefully. 

Many modern artists are carrying this privilege so far that 
their work eliminates all possibility for those blending chords of 
characteristics that develop in a fine portrait sculpture as rightly 
as in  organ music. 

The work of the true portrait sculptor shows all the com- 
plications of the characters portrayed, but reduces them to a 
meaningful whole. 

I t  is difficult to understand why in these days of diversity 
of interest and complications of existence some artists should 
choose to show less in their work than did many of the more 
primitive peoples. 

Associat ion W i t h  Surroundings.-Sculptors have found it 
necessary to specialize in  certain fields, because they have found 
it  necessary to  study not only the problems of their work in 
itself but those which are involved in adapting i t  to its intended 
surroundings. 

I n  the foregoing articles certain broad truths have been 
pointed out, but the reader must realize that these are only 
samples of the problems which must be solved, for not only must 
the sculptor who is making portraits be a student of craniology, 
physiognomy and anthropometry, but he who is working for the 
enhancement of the beauty of a building must be properly 
equipped with a knonledge of periods of architecture and decora- 
tive styles, their reason for being and their influences. Each di- 
vision in this field of a r t  has its problems of application, whether 
it  be portrait, architectural, garden, monumental or any other 
branch of sculpture, and whether it  be large or small, bronze or 
stone, designed to be shown indoors or out-of-doors, on an emi- 
nence or level with the eyes. 

Psychological  Balance.-Sculptors, of all artists, feel the 
necessity for a proper balance, because of the enduring quality of 
their art,  while painters are often the first to take up the en- 
thusiasms of the day, and to drop them. I n  recent years there 
has been a great wave of interest in the subjective; man searches 
his inner being with interest in  an endeavour to find that which 
he has not been able to find outside himself. Perhaps this tend- 
ency is due to  the declining power of religion and it  has been 
suggested that men are no longer moved as were those of the 
Middle Ages in the worship of a god and now search for a god 
within themselves. 

I n  ar t  there has been a revolt against the strongly objective 
viewpoint of the academist, for realism was carried in  the 19th 
century to  its ultimate climax. The impressionists were not con- 
cerned with reality but were interested only in their impression 
of things, in catching the fleeting moment, and thus their work 
grew swifter and swifter in  the hope that they could catch quickly 
passing glimpses of light and colour. Sculptors only distantly 
followed this movement. 

However, after the impressionists, various groups of 
distortionists who were sculptors as well as painters, carved 
and twisted reality until all semblance of meaning was lost 
and no one could guess with what model the artist had begun 
his work. I n  defense of all this, artists said that they were 
"expressing themselves," an argument which though not com- 
plimentary to  their reason was nevertheless unanswerable, for 

who could tell what another saw or did not see? 
This reaction against the too objective viewpoint of the 19th 

century is a healthy one and was necessary in the development of 
the evolution of art, but there is nowadays among artists a grow- 
ing understanding that a readjustment will be necessary and of 
all artists the sculptors appreciate best the necessity of balance 
between the objective and the subjective, the factual and the 
imaginative, that which can be observed in the artist's world, and 
that which the inner being of the artist imposes upon it. 

The primitive artist first makes as good a copy as he can of 
the object he is attempting to portray and then feeling a lack in 
its static quality resorts to  various devices to  indicate its move- 
ment. I n  doing so he combines what he actually sees, the objec- 
tive, with what he feels, the subjective; and every artist does 
the same, for nothing in nature is quite good enough to satisfy 
the artist; he must improve on it  a little. Nothing in nature 
exactly fits with the spirit of his mood and thought, and therefore 
he must mould it  the better to  suit his expression. I t  is this 
subjective quality which, along with his technique, creates what 
we call the artist's style, for in it  we see something of the man 
himself; we see the object which he is portraying through his 
eyes, coloured by  his emotions, illuminated by his dreams and 
enriched by his knowledge. But this style should never be con- 
sciously imposed upon the theme in such a way as  to obscure it ,  
for the artist's true endeavour is to  make i t  possible for his fel- 
lowmen to see more clearly and with more feeling than they 
could without him. I n  order to  accomplish his purpose he may 
make a round breast rounder to  point out its roundness, or in  
like manner accent o r  suppress any quality of light or shade, 
strength or weakness, vigour or impassivity, any +emotion, any 
association, or any other reaction which he may choose to  employ, 
if the power of his work upon his fellowmen can thereby be in- 
creased, so that it  enlightens and instructs them in the experience 
of the beautiful, and broadens their understanding. The grotesque 
of the Renaissance may be as  great ar t  as the placid figures of 
an Amida Buddha, for art,  like science, is not concerned with 
right and wrong, good and bad. I t s  urge is t o  broaden and explain, 
to impart feelings which could never be expressed in words, and 
which may never have been felt or expressed in just that indi- 
vidual way before. Thus i t  makes us understand almost as  
though we ourselves had experienced all that the artist has. 

The sculptor who would express heroism in a monument or 
pathos in a tomb, the delighted glee of a child, or the tenderness 
of a mother, or a blending of all these things and thousands of 
others must take the soul of his work from the observations of 
these actual elements in the faces and bodily movements of those 
about him. If he wishes to  make his work understandable and 
moving he cannot impose upon i t  so much of his own secret 
personal language that i t  can only be  understood, if he himself 
stands by explaining t o  all men who observe, down through the 
ages. 

People mistrust emotions they do not readily understand and 
many of our serious plastic artists because of this personal cloud- 
ing of the observations which they have made, are  actually bur- 
lesquing the very emotions, an understanding of which they are 
so earnestly pleading for. I n  the tense moment of a great drama 
an actor can become reasonably extravagant in  his gestures, for  
his audience, having been carried through all of the facts which 
the dramatist has provided, is with him. They know why he feels 
as  he does and their sympathy leads them to be moved by acting 
which, if not explained, would seem ridiculous. All that another 
actor need do to rouse the laughter of the audience and to bur- 
lesque this tense moment is t o  walk on the stage and to go through 
the identical actions with no preliminary explanations. So i t  is  
with sculpture, and this may explain in part why sculptors are so 
loathe to take UD cew forms. Evervone knows who Diana is and 
though the word itself may not begood enough to bring to their 
minds at  once the character of the chaste huntress i t  may be good 
enough to pass with the proper label. But, if the sculptor has 
the perception and insight, if he is sufficiently skilled in his 
technique and if he does not cloud the subject with his own too 
self-centred subjectiveness i t  is possible t o  find a thousand 
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EXAMPLES O F  EIGHTEENTH, NINETEENTH AND TWENTIETH-CENTURY SCULPTURE 

1. "Venus Anadyomens" by Paul  Manship (1885- ). A masterful 4. "The Bather" by Jean Antoine Houdon (1741-1828). Beaut i fu l ly  
expression of the material marble enhanced by the rhythmical beauty expressive of stone and of the per~od  dur ing which th is sculptor l ived 
of natural form 5. "La Pleureuse" by Auguste Rodin (1840-1917). Showing a fine con- 

2. "Rhythm" by Ar thur  Lee (1881- ). One of the finest modern trast of textures typical  of this artist's style and expressive of his 
examples of expression of perfectly m ~ d e l l e d  natural rhythms direct technioue i n  marble - .  

3. " Gir l  Hold ing Fru i t"  by Claude Michei Clodion (1738-1814). A fine 
example of the expression of terra cotta, especially typi fy ing the 6. "2\ l a  gloire de Jean Goujon" by Al f red Auguste Janniot (1889- ). 
period i n  which it was made A fine example of European modernist expression i n  stone 
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1. "The Happy Angels," by Ivan Mestrovid (1883-  ),  Yugoslavic. A 
good example of the expression of the material wood 

2. "Greyhound," by Edward McCartan (1878-  ) ,  American. An ex- 
cellent example of the selection of natural rhythms. Note the lines of 
muscle over the shoulder and side and the rhythm of the lines of the 
neck carried out in the parallel rhythm of the shoulder muscles 

3. "American Soldier," by Jacob Epstein (1880-  ).  Showing ex- 
pressive modelling, but  a texture more appropriate to clay than to 

bronze, the material i n  which it is cast 
4. " Bird in Space." by Constantin Brancusi (1876-  ) .  A simple form 

so subjective tha t  it has no aesthetic meaning except t o  the artist 
5. "Homo," by Eric G i l l  (1882-1940), English. A fine simplified form 

expressing the qual i ty  of marble 
6. "Concave Torso," a chromium-plated bronze by Alexander Archipenko 

(1887- ) 
7. "Friends"; concave modell ing i n  Mexican onyx by Alexander Archipenko 
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P H O T O G R A P H S ,  ( I )  COLLECTION ARCHIVES F H O T C G R A P H I P U E S ,  ( 2 ,  3 )  F. BRUCKMANR,  ( A )  BRCGl 

M O N U M E N T A L  S C U L P T U R E S  IN B R O N Z E  
1. The Colonne VendBme, designed by Gondouin and Lepere, 1806, Paris. equestrian statue of Marcus Aurelius (A.D. 121-180),  an example of Roman 
The column is plated w i t h  bronze ornamented w i th  scenes from the cam- imper ia l  sculpturing. It was erected In the Forum, after his death, and 
paign of 1 8 0 5  and is surmounted by a statue of Napoleon 1. 2. "Statue of later removed t o  the square of the Capitol, where i t  now stands. 4. Statue 
Gattamelata," Padua, completed i n  1 4 5 3  by Donatello (1386-1466), the of Bartolommeo Colleoni, in  Venice, by Andrea del Verrocchio (1435- 88). 
first great bronze work cast i n  I ta l y  dur ing the Renaissance. 3. Gilded bronze The pedestal was finished i n  1 4 8 9  by  A. Leopardi (d. c 1512)  
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S T E P S  IN T H E  P R O C E S S  OF CASTING A S T A T U E  IN B R O N Z E  

1. The sculptor's original model in piaster g. Bricking up the k i l n  after the model has been placed inside 

2. Making gelatine moulds from the original, which has been first care- 9. A t  the end of a few days the wax has melted and been carried off 
fu l ly divided into sections through the pipes leaving a final mould of plaster. This mould is 

3. Pouring heated wax into the prepared gelatine moulds placed in a p i t  and solidly packed w i t h  earth 

4. Assembling the wax model 10. Pouring the molten bronze, heated to  a temperature of 1,900°F 
5. Attaching wax pipes which w i l l  serve to carry off the melted wax and into the mould 

fumes during baking 11. Removing the mould after the bronze has set 
6. The wax model encased in plaster for baking 12. Finishing the completed model w i th  a blow torch; applying chemicals 
7. Putt ing a thick layer of fire-clay outside the plaster in l iquid form to obtain different colours (patine) 
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models in the world about him capable of being understood by all 
men through the ages, and at  a glance. (W. E. CX.) 

CASTING AND FINISHING 
The discovery of copper alloys is lost in the prehistoric ages. 

Their name was Chalcos with the Greeks and Aes with the 
Latins. Aes Brundusinum was the name of the alloy used in 
manufacturing famous Roman mirrors, and possibly the origin 
of the word "bronze" came from Brindisi (Brundusium). a city 
on the Adriatic coast of Italy where bronze was manufactured 
on a large scale. The origin of ar t  bronzes or sculpture in bronze 
had its birth in  the most remote days of human history, but after 
the invasion of the Roman Empire by the Barbarians, there was a 
long period of obscurity. I t  was in Italy during the Renaissance 
period that the regeneration of the bronzes of art took place, 
especially by the efforts of Benvenuto Cellini. 

Bronzes of ar t  are cast by two different methods: ( I )  the sand 
process, (2 )  the cire perdzie, o r  lost wax process. Judging from 
the early specimens of bronze castings, undoubtedly the cire 
perdue method, or something like it, was used long before sand 
casting 

Sand  Process.-The original model of the sculptor is moulded 
in an iron flask, with the use of very fine French sand (a com- 
position of clay, silica and alumina). The iron flasks are strongly 
built frames made in two halves of such a perfect mechanical 
construction as to fit very closely with the aid of clamps and bolts. 

The moulder gently hammers the damp sand against the plaster 
pattern, taking care of the undercuts of the model or deep re- 
cesses, by making as many as necessary small pieces of sand in 
such a way as to be able to release them from the original model 
by taking them apart without injury either t o  them or to  the 
model. 

After the model is released, the packed sand mould, which 
bears the impression of the most minute details of the original 
model, is recomposed and a proper sand core is built inside of it. 
This core is so cut that i t  leaves a space between itself and the 
piece moulds above described. 

After this operation the dampness of the sand mould must be 
carefully eliminated by  enclosing it  in an oven properly built. 
When the mould is completely dried, the liquid bronze at about 
1,900 degrees Fahrenheit is poured into the iron flasks previously 
recomposed and clamped together, and i t  will run through chan- 
nels skilfully cut in the sand, going to fill the empty spaces men- 
tioned above. 

The sand is  then removed, and after the bronze is cleaned with 
nitric acid, it  will be finished and chiselled by skilful artisans. 

Cire  Perdue ,  o r  Lost  W a x  Process.-The first stage of this 
process, after receiving the model from the artist, consists in pre- 
paring a negative made of plaster or gelatine. This is merely a 
coating of the outside of the model. I n  this negative, which 
shows all the details of the model in the reverse, a wax coating 
is applied in  a molten state with a brush until i t  has acquired 
sufficient thickness, depending on the size of the figure. 

At this stage, we will have a perfect replica of the sculpture in 
wax, and sufficiently hard t o  permit handling. The artist can 
work on i t  as much as he pleases, obtaining rare results of de- 
tails, which makes this process of casting invaluable. Gates and 
vents in  the shape of wax rods are then properly attached to the 
wax figure. 

Finally, the mould for the metal is formed by blowing or pour- 
ing inside and around the wax a semi-liquid composition, which 
hardens in a few minutes. This composition of silica, plaster and 
other chemicals can resist high temperature, and, of course, all 
the wax inside of it  will melt away, leaving a hollow space. This 
operation is accomplished in large ovens, by baking the moulds 
over a slow fire. As soon as all the wax is surely melted away, 
the mould is removed from the oven and packed in foundry earth 
in a pit provided in the floor. The bronze is then poured from 
crucibles, and the molten metal will run through the gates (melted 
away) and fill the space left empty by the wax figure also melted 
away (lost wax). The figure in bronze is then removed from the 
silica mould and dipped in acid for a proper cleaning. 

With this process, the cast bronzes require very little finishing 
31 chiselling, and the results are far above the sand process. 

The so-called "patina" (see below) of the finished bronzes is an 
art in itself, and the different effects of colour are obtained by 
3 large use of different chemicals. 

Bronze is a n  alloy of from 85 to 90% of copper, and from 10 

.o 15% of tin, zinc and other non-ferrous metals. The alloy 
:alled United States Standard Bronze is composed of 90% cop- 
x r ,  7% tin and 3% zinc. This formula is not by any means 
sfficially approved by the United States Government, and this 
name was given by some bronze foundrymen only a few years 
ago for their own advantage, and strange to say it  became an 
official word. Almost every specification generally written for 
contracts of ar t  bronzes mentions the United States Standard 
Bronze as stipulated. 

There are hundreds of other formulas of bronze, many of which 
contain other metals, such as lead, silver, aluminum, etc., which 
should not be left apart from the specifications of ar t  bronze. 

Some formulas of famous art bronzes will show the relative 
compositions: 

Some Greek hronzes have: copper 62%, tin 32%, lead 6%.  
Others have: copper 72%, tin 24%, lead 4.6%, zinc 2%. 

The famous column VendBme i n  Paris has: copper 89%, tin 
10% (with traces of lead, tin and silver). 

The statue of Louis XIV. in Paris has: copper 91%, tin 2y0, 
zinc 6%, lead s%.  

Statue of Molihre also in Paris has: copper go%, tin 6%, zinc 
2.5%, lead 1.5%. 

The statue of Frederick the Great in Berlin has: copper go%, 
zinc 10%. 

There should not be any cause of alarm in judging the bronzes 
of ar t  from the point of view of durability, a s  there are millions 
of specimens all over the world in  an admirable condition of 
preservation composed of every conceivable proportion of alloy. 

Not long ago some bronzes were discovered belonging to an 
?ge precedent to  the Incas, with a n  alloy of 94% copper and 6% 
tin. 

PLASTER CASTING 
(R. BE.) 

In  plaster casting there are a t  least three methods of procedure, 
each of which is determined by the kind of mould used: ( I )  the 
gelatine mould, ( 2 )  the piece mould, (3) the so-called waste 
mould. The gelatine, or glue, mouid is generally employed when 
more than one plaster cast of the same model is desired, and 
this we shall consider first. 

G l u e  Moulding- After covering the clay or plasticine model, 
which is to be cast, with paper, a layer of clay about three- 
quarters of an inch is placed over it. Next to  this is made the 
outer shell of plaster which will hold the glue. This shell is made 
in sections, when the model is in  the round, so that it may be 
removed without disturbing the model. These sections must also 
be carefully keyed, both t"o the base and to each other, so that 
they may be placed in their original position, leaving an even 
space between the model and this outer shell. This space is 
filled with the melted casting glue or gelatine, which is poured in 
through a hole made in the top. Other holes are also made in the 
shell to allow the air to  escape as the melted glue rises in the 
space, and are closed with clay when the glue reaches that level. 
When the gelatine, or glue, is sufficiently cooled, the shell is 
opened and the clay, or plastilene, is cleaned from the gelatine 
mould. I t  is then properly greased with a mixture of stearine 
and kerosene and the mould, with the shell to hold it, is placed 
together again and plaster, mixed to a normal consistency, is 
poured into it. Care should be taken to reopen the mould a t  the 
proper time so that the heat of the plaster, while in the process 
of setting, may not melt the gelatine and in this way alter the 
mould so that the freshness of the original surface of the model 
is lost in the cast. In re-casting the mould should again be cleaned 
and g

r

eased lightly as before. 
Piece Moulding- This method is employed for the same 

purpose as the gelatine moulding. I t  gives a sharper, more ac- 
curate reproduction but requires greater skill and time, as the 
mould is rnade in many pieces of plaster, so placed and fitted 
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that they may be freed from what is termed undercuts in the 
cast. I n  gelatine moulding, on account of the pliability of the 
mould, this difficulty with undercuts is avoided. Each part of the 
piece mould must be made separately. The soft plaster, placed 
on the section of the model that can be cast in one piece, is 
allowed to set, after which i t  is smoothed and trimmed with a 
chisel, and the surface against which the next piece will lie, is 
oiled SO that the fresh plaster will not adhere to it. When the 
model is covered, the tops of the pieces are oiled and plast&r 
placed over them, which, when set, forms a shell t o  hold them ~n 
place while they are being filled with the plaster of the cast. 

the must be taken apart and 
the clay washed from each piece. I t  is then soaped and oiled and 
put together ready for  casting. After each casting the pieces 
should be cleaned and oiled to prevent them sticking t o  the cast. 

Was te  Moulding.-This process is used either when only one 
reproduction in plaster is desired or in very large work. Proper 
divisions are first made in the most salient points of the model by 
small pieces of brass, so that when the mould is finished it may 
be and all the rem0ved. The is now 
with a coating of coloured plaster which is made by colouring 
the water, with which the plaster is mixed, with blueing or dry 
colour. 1n the process of chipping the plaster mould from the 
cast, this coating warns the moulder that he is near the cast and 
must chip carefully to prevent cutting into it. 

After the first coating of coloured plaster, about three-eighths 
of an inch thick, a thicker coating of white plaster is applied. 
When the cast is large, or when there are parts of it  that might 
break easily, i t  may be reinforced with iron pipes which are 
fastened to i t  with strips of burlap dipped in plaster. 

The brass has made a natural cut in the plaster thus 
dividing it  into sections. "Jhse are removed the 
washed with water, soaped with green soap, melted in hot water 
and allowed to cool. Then with a dry brush al! soap is carefully 
removed from the mould and a slight coating of olive oil is given 
it  t o  insure the proper separation of the mould from the cast. 
The sections are now put together and held 1x1 place by  burlap 
dipped in plaster, or tied with wire, and the n~ould is ready for 
filling. I n  order to  remove this mould i t  must be chipped from 
the cast, because the undercutting of the cast does not allow 
the sections to be lifted off as in the piece-mould. 

Casting.-The cast of a bust or other simple work can be 
made in one piece. 'The sections of the mould are united, and 
the plaster a t  a proper consistency poured into it. BY continually 
turning the mould the plaster may be evenly distributed. A thick- 
ness of three-quarters of an inch is sufficient to  make a strong 
cast, especially when i t  is reinforced inside with burlap dipped 
in  laster, or with iron pipes. Where the model is small i t  may be 
entirely filled, thus forming a solid cast. 

I n  the case of large works, in which there is no way of moving 
the mould around, the cast is made in sections. When set, the 
sections are joined together and properly stlengthened on the 
inside, great care being taken that all joints are clear of plaster 
so that they may fit perfectly. 

Chipping.-Sufficient time should be allowed for the plaster 
to  set properly, then, w ~ t h  a mallet and chisel the outside Iron 
pipes are removed and next the natural coloured plaster, leaving 
the thin coloured coating. This should be removed with care to 
insure a plaster cast without a blemish. The plaster cast can be 
re-touched with plaster mixed to a thinner consistency than the 
casting plaster and care should be taken to wet the model before 
applying. 

T i n t i n g  P l a s t e r  Casts.-Plaster is made of equal parts of 
plaster and water, the plaster being slowly poured into the water 
and given sufficient time for absorption, after which it  should be 
stirred gently. There are various ways of tinting plaster casts so 
that they may resemble bronze, terra-cotta, etc. One of the most 
common is the oil paint method. One coat of shellac should be 
given as a prime. After this has dried thoroughly a coat of oil 
paint of brown with a little dryer is applied and allowed to dry. 
If a greenish blue tint is desired a very ihin mixture of light green 
oil paint i., applied to the brown coat. When this i s  almost dry 

it is wiped off with a rag, allowing the green colour to  remain in 
the deep parts; for a metallic effect, a little gold or bronze powder 
mixed with dryer may be applied to the high parts. When thor- 
oughly dry it  is rubbed with ordinary prepared furniture wax. This 
will subdue any unpleasant shiny effect and bring the whole thing 
together. Similar procedure may be used with any other colour 
desired. 

(See other sections of SCULPTURE TECHNIQUE preceding this 
article, such as CASTING AND FINISHING; MODELLING.) 

(L. LEN.) 
PATINA 

Patina, strlctly defined, is an artistic product of the corrosion 
of copper or copper-rich alloys, notably the bronzes. It is an 
"incrustation which forms on bronze af ter  a certain amount of 
exposure to the weather, or after burial beneath the ground. 
mThen perfectly developed it  is of a dark green colour and has 
nearly the composition of the mineral malachite, a hydrated car- 
bonate of the broader interpretation of the term, 
patina includes mineral or mineral-like coatings or deposits on 
metal objects of ar t  of a large variety of shades-greens, blues, 
reds, greys, blacks, etc.-the deposits having been produced by 
either natural or artificial means. 

1, this article we are concerned with the patina 
formed on bronzes, the verde anticho or verdigris, the usual con- 
stituent being the basic carbonates of copper, malachite and 
,,,,ite. ~t times the patina will be distinctly red (cuprous 
oxide); a t  other times we will find it to be greyish green and 
frequently, as is the case with many Chinese and Japanese 
bronzes, it is almost black, resembling polished ebony. 

A good patina of the proper composition and texture serves a 
double purpose. I t  enhances the beauty of the bronze object and 
secondly it  protects and preserves the bronze from destruction by 
the very agents, such as carbonic acid, so necessary to  form the 
patina. The second purpose of the patina, therefore, is like that 
of a permanent coat of protective paint. 

Aft is t ic  Qualities.-Most patinas are green or greenish blue. 
The grey patinas are usually due to  a predominance of tin 
oxide or lead carbonate in  the crust. The black patinas are usually 
found on bronzes containing appreciable quantities of lead. HOW- 
ever, there are many different intermediate shades of patina; 
likewise there are many different textures. The main factors 
that influence the shade and texture of the patina are (I) the 
chemical composition of the bronze; ( 2 )  the metallographic struc- 
ture of the bronze, whether fine or coarse grained, presence or 
absence of intercrystalline impurities, etc.; (3) the location in 
which the bronze has remained before its discovery; and (,,+) the 
time or duration the bronze has remained in the particular loca- 
tion. ~ h u s ,  for  example, some of the finest greens are found on 
bronzes of pure tin-copper alloys and on objects that were fash- 
ioned of native copper. The addition of zinc and lead to the 
bronze darkens the shades very appreciably. A fine grained 
crystalline structure of the bronze favours a uniform fine tex- 
tured patina. As regards location, absence of moisture and salts 
usually results in the characteristic bronze brown. Presence of 
sulphur compounds in the air to which the bronze is exposed, as  
for example in the path of the winds passing over active volcanoes, 
gives rise to very dark almost black shades of patina. Slow 
oxidation in alkaline soils but in the absence of carbonic acid will 
produce the comparatively rare red (cuprous oxide) patina. A 
short time in a moist salty location will produce a heavier or 
thicker patina than a comparatively long exposure in an almost 
dry location. 

Durability.-Apart from the artistic quality, a patina must 
be durable. The major constituent of the bronzes is copper 
and it is primarily upon the permanency or lasting qualities of the 
copper compounds entering into the composit~on of the patina, 
that the formation and life of the patina depend. The  permanency 
of the various copper compounds that  come under consideration 
can best be judged by ascertaining the behaviour of these com- 
pounds in the crust and on the surface of the earth where 
have been exposed to various corroding or disintegratlng m- 
fluences for millions of years as a rule. 
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1. Model partly covered by clay filler. 2. Model partly covered by clay filler, seen from the side. 3. First filler cleaned out. 6. Gelatine being [roured into casing after al l  of clay filler has been removed and the H 
H 

step completed, entire model covered with clay filler. Ridge dividing front from back provides additional casing has been replaced around the model. (:lay is placed over the vents which permit the air to  escape 
thickness where casing w i l l  be cut. 4. Plaster casing laid over clay filler, casing to be divided into halves as the level of the gelatine reaches them. 7. Finished mould w i th  the clay model removed. 8. Finished 
where extra thickness of clay projects part way through it. 5. Front half of casing removed and clay plaster cast wi th front half of mould removed 
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Native or metallic copper occurs in Michigan, Australia and 
elaewhere and has been thus preserved through the ages due to 
the absence of corroding influences such as acidulated waters. 
By far the greater proportion of copper found in the crust of 
the earth occurs as the sulphide either alone, as chalcocite and 
covellite, or, more commonly, in association with other sulphides, 
as chalcopyrite, bornite and others. These sulphides are, how- 
ever, only permanent "at depth," in the lower strata, away from 
corroding influences. I n  the upper strata where the minerals have 
come into contact with rain water or with moist air containing 
carbonic acid, the sulphides have been transformed into the more 
stable malachite. The very large copper deposits of the Belgian 
Congo are a good example of such occurrence of sulphides in the 
lower layers and carbonate or malachite in the upper. 

Other minerals of copper that are met with in patinas are the 
basic ch!oride, atacamite, the basic sulphates, such as brochantite, 
the blue carbonate, azurite, and cuprite, the red cuprous oxide. 
A11 of these minerals when exposed to moist atmosphere decom- 
pose and turn into malachite. Among the valuable bronze col- 
lections, we do meet with examples of patina composed wholly 
or in part of one or more of these unstable compcunds, i.e., un- 
stable in climates such as those of London, Xew York or Paris. 
Thus, there are a large number of instances on record where a 
natural blue patina (azurite) has been preserved for years by 
taking proper precautions. On the other hand, collectors have 
often lamented that a patina originally of a very attractive blue 
was gradually changing into a green (malachite) patina. The 
red copper oxide patina is highly prized. The large bronze cat, 
of Egyptian origin, on exhibit a t  the RIetropolitan Museum of 
Art (New York) has large irregular patches of this beautiful 
red patina. By suitable protective measures the transition into 
the carbonate, malachite, can be very much retarded. 

Particular attention should be paid to the basic chloride of 
copper, atacamite, of frequent occurrence in Egyptian bronze 
patinas. This chloride is perfectly stable in an absolutely dry 
atmosphere such as is met with in  the sealed tombs of Egypt 
However, as soon as this chloride-bearing patina is brought 
into contact with moist air not only is the transformation into 
malachite very rapid-very often within but a few weeks-but 
the chloride in presence of moisture and carbonic acid rapidly 
corrodes the entire bronze. A chloride, such as copper chloride, 
sodium chloride or ammonium chloride, is a very dangerous 
constituent of the patina and is one of the most active agents 
giving rise to  the dreaded bronze "disease." 

The presence of chlorides in the soil in which a bronze object 
lies buried will greatly hasten the formation of a patina. How- 
ever, the rapid growth of a patina brings about a poor, loose 
structure of little or no permanence. The characteristics of the 
best or "noble" patina are a very slow formation, compact, solid 
texture, gradual transition from metal through oxide to carbonate, 
the malachite of fine crystalline structure, the hair line fissures of 
the bronze directly under the patina tightly packed with oxide or 
carbonate, and a smooth almost enamel-like surface free from 
warts and nodules. 

Ar t i f i c ia l  Patinas.-The production of artificial patinas has 
been practised since time immemorial. Unfortunately, however, 
nearly every one of the hundreds of formulas prescribed involves 
the use of sal ammoniac or some other chloride-one of the 
most destructive compounds to introduce into a patina. Chlorides 
are  very treacherous and should never be resorted to in spite of 
their "convenient and rapid action." Years of experimentation 
and testing have led us to  condemn all procedures involving the 
use of chlorides or other strong salts. I t  is to be borne in mind 
that the ultimate compound of lasting quality which is sought 
after is the green basic carbonate compound of copper. The final 
patina produced must be free of all mineral acids such as mu- 
riatic, sulphuric o r  nitric since these acids will cause a rapid 
destruction of the entire body of the bronze. 

Eliminating the mineral acids and substituting the organic 
acids, such as  acetic, oxalic, citric and carbonic, we can produce 
coatings of great permanence. The artistic effects brought about 
are dependent primarily upon the method and means of pro- 

cedure. Applying a solution of any one of these organic acids to  
the surface of the bronze by means of a brush seldom brings 
about a pleasing or attractive patina. Usually streaky deposits 
result. The point to bear in mind is to imitate the natural forma- 
tion of the patina as closely as possible. We recommend the 
following procedure. 

The bronze, whose surface has been carefully cleaned (see 
BRONZE) SO as to expose the virgin metal or only a thin film of 
oxide, is placed in a gassing chamber. This chamber must be 
large enough so as to prevent the bronze from coming into con- 
tact with the walls. The chamber is closed on all sides, preferably 
hermetically sealed. The "gas" is derived from a dish of strong 
acetic acid situated a t  the bottom of the chamber. Moistening the 
surface of the bronze before introducing it  into the chamber will 
hasten the formation of the copper acetate on the surface. The  
time of exposure is usually three to  four days a t  room tempera- 
ture. Then follows a gassing in ammonia fumes, using the same 
chamber and substituting a dish of aqua ammonia, concentrated, 
for the acetic acid. Then the third gassing is with carbonic acid 
taken from a cylinder. The procedure is repeated in the same 
rctaticn if s cemparative!~ thick p a t i ~ a  is desired. Irregular 
patches of blues and greens and bluish greens are produced, 
strikingly similar to  those met with in nature. The bronze is 
then carefully and very slowly dried in an oven which is gradu- 
ally heated up to 232'  F allowing 1 2  to 24 hours to  attain this 
temperature, depending upon the thickness of the patina; the 
thicker the patina the slower the heating. 

Finally, the bronze is sprayed with a dilute solution of bees- 
wax in benzol and after 10 to 15 hours' drying in the air is care- 
fully rubbed with a soft dry cloth. Lacquers are not as desirable 
as the bees-wax as most are not durable and fail to bring out 
the desired artistic effects characteristic of bees-wax. Since 
bees-wax is a t  times bleached with chlorine, the unbleached wax 
is to  be specified. 

To  produce the red patina (cuprous oxide) gassing alternately 
in ammonia and iodine vapours may be used. We find, however, 
that the action is comparatively slow and quicker results are ob- 
tained by submerging the entire bronze in a suspension of precipi- 
tated chalk in water to which has been added 2 to  3% of iodine 
as tincture of iodine The bronze remains submerged for a period 
of three to  eight days, depending upon the depth of colour de- 
sired. I t  is then dried and finished as above. The slower the 
patinating the more artistic the results is a good general rule to 
follow. (C. G. F.) 
SCURVY (Szorbutus), a "deficiency" disease, characterized 

by debility, blood changes, spongy gums and haemorrhages in the 
tissues of the body. I n  former times this disease was common and 
very fatal among sailors. Scurvy has also frequently broken out 
among soldiers on campaign, in beleaguered cities, among com- 
munities in times of scarcity, and in prisons, workhouses and 
other pub!ic institutions. I t  was early recognized that scurvy and 
diet were connected. I t  is now known that the cause is deficiency of 
vitamin C in the food (see VITAMINS). This explains the occur- 
rence of scurvy when fresh vegetables or fruit are unobtainable 
and its disappearance when they are administered, for these 
substances are rich in vitamin C. 

The symptoms come on gradually with failure of strength, 
most manifest on making effort, and a corresponding mental de- 
pression. Then follow sallow complexion, sunken eyes, tender 
gums and muscular pains. This may continue for weeks, gradu- 
ally getting worse, teeth fall out and haemorrhages, often of 
large size, penetrate muscles alid other tissues. Peculiar disorders 
of vision have been noticed, particularly night-blindness (nycta- 
lopia), but they are not invariably present, nor specially charac- 
teristic of the disease. The further progress of the malady is 
marked by profound exhaustion, with a tendency to syncope and 
various complications, such as diarrhoea and pulmonary or kid- 
ney troubles, any of which may bring about death. On the other 
hand, even in desperate cases, recovery may be hopefully anti- 
cipated when the deficient vitamin is supplied. No disease is 
more amenable to treatment both as regards prevention and cure 
than scurvy, the single remedy of fresh vegetables or some equiv- 
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alent securing both these ends. Potatoes, cabbages, onions, car- 
rots, turnips, etc., and most fresh fruits, will be found of the 
greatest service for this purpose. Lime juice and lemon juice are 
recognized as equally efficacious. The regulated administration 
of lime juice in the British navy, which was begun in I 795, had the 
effect of virtualiy extinguishing scurvy in the service, while simi- 
lar regulations introduced by the British Board of Trade in 1865 
had a like beneficial. result as regards the mercantile marine. I t  is 
only when these regulations have not been fully carried out, or 
when the supply of lime juice has become exhausted, that scurvy 
among sailors has been noticed in recent times. 

Infantile Scurvy (Scurvy Rickets, Barlow's disease), a disease 
of childhood due to a morbid condition of the blood and tissues 
from defects of diet, was first observed in England in 1876 by 
Sir T. Smith, and later fully investigated by Sir Thomas Barlow. 
The chief symptoms are great and progressive anaemia, mental 
apathy, spongy gums, haemorrhages into various structures, par- 
ticularly under the periosteum and muscles, with suggestive thick- 
enings round the shafts of the long bones, producing a state of 
pseudo-paralysis. 

SCUTAGE or ESCUAGE, the pecuniary commutation, 
under the feudal system, of the military service due from the 
holder of a knight's fee. The name is derived from his shield 
(scutum). The term is  sometimes loosely applied to  other pecun- 
iary levies on the basis of the knight's fee. I t  used to be supposed 
that scutage was first introduced in 1156 or on the occasion of 
Henry 11,'s expedition against Toulouse in I I  59; but i t  is now 
recognized that the institution existed under Henry I., when it 
occurs as scutagiunt, scuagium or escuagium. I t s  introduction was 
probably hastened by the creation of fractions of knights' fees, 
the holders of which could only discharge their obligation in this 
fashion. The increasing use of mercenaries in the 12th century 
would also make a money payment of greater use to  the crown. 
Levies of scutage were distinguished by the names of the cam- 
paigns for which they were raised, as "the scutage of Toulouse" 
(or "great scutage"), "the scutage of Ireland" and so forth. The 
amount demanded from the fee was a marc (13s.4d.), a pound, 
or two rnarcs, but anything above a pound was deemed abnormal 
till John's reign, when levies of two rnarcs were made without 
even the excuse of a war. The irritation caused by these exactions 
reached a climax in 1214, when three marcs were demanded, and 
this was prominent among the causes that led the barons to  insist 
on the Great Charter (121 j). By its provisions the crown was 
prohibited from levying any scutage save by "the common counsel 
of our realm." I n  the reissue of the Charter in 1217 i t  was pro- 
vided, instead of this, that scutages should be levied as they had 
been under Henry 11. I n  practice, however, under Henry III. ,  
scutages were usually of three marcs; but the assent of the barons 
was deemed requisite, and they were only levied on adequate 
occasions. 

Meanwhile, a practice had arisen, as early as Richard I.'s reign, 
of accepting from great barons special "fines" for permission not 
to serve in a campaign. This practice appears to have been based 
on the crown's right to  decide whether personal service should be 
exacted or scutage accepted in lieu of it. A system of special com- 
position thus arose which largely replaced the ald one of scutage. 
As between the tenants-in-chief, however, and their under-tenants, 
the payment of scutage continued and was often stereotyped by 
the terms of charters of subinfeudation, which specified the quota 
of scutage due rather than the proportion of a knight's fee granted. 
For the purpose of recouping themselves by levying from their 
under-tenants, the tenants-in-chief received from the crown writs 
de scutagio habendo. Under Edward I. the new system was so 
completely developed that the six levies of the reign, each as high 
as two pounds on the fee, applied only in  practice to  the under- 
tenants, their lords compounding with the crown by the payment 
of large sums, though their nominal assessment, somewhat myster- 
iously, became much lower (see KNIGHT-SERVICE). Scutage was 
rapidly becoming obsolescent as a source of revenue, Edward 11. 
and Edward 111. only imposing one levy each and relying on other 
modes of taxation, more uniform and direct. I t s  rapid decay was 
also hastened by the lengths to which subinfeudation had been 

carried, which led t o  constant dispute and litigation as to  which of 
the holders in the descending chain of tenure was liable for the 
payment. Apart from its financial aspect it  had possessed a legal 
importance as the test, according to Bracton, of tenure by knight 
service, its payment, on however small a scale, proving the tenure 
to be "military" with all the consequences involved. 

BIBLIOGRAPHY.-The best monograph on the subject (though not 
wholly free from error) is J. F. Baldwin's The Scutage and Knight 
Service in England (1897). The view now held was first set forth 
by J. H. Round in Feudal England (1895). In 1896 appeared the Red 
Book of the Exchequer (Rolls series), which, with the Testa de Nevill 
(Record Commission, re-edited as Book of Fees, Stationery Office 
1920, 1923) and the Pipe Rolls (Record Commission and Pipe Roll 
Society), is the chief record authority on the subject; but many of 
the scutages are wrongly dated by the editor, whose conclusions were 
severely criticized by J. H. Round in his Studies on the Red Book 
of the Exchequer (privately issued) and his Commzme of London and 
other Studies (1899). Pollock and Maitland's Histoiy of English Law 
(1895) should be consulted. McKechnie's Magna Carta (1905) is of 
value; and Scargill Bird's "Scutage and Marshal's Rolls" in Genealo- 
gist (1884), vol. i., is important for the later records. (J. H. R ) 

SCUTARI (Albanian, SHKODER), a town of Albania. Pop. 
(1930) was 29,209, of whom 54% were Roman Catholics, 38% 
Muslims, and 8% Orthodox. Scutari lies in a plain surrounded 
by lofty mountains, except where i t  adjoins the lake. Malaria 
is prevalent in summer as the town is very liable to  flooding, es- 
pecially since the close of the 19th century, when the Drin was 
deflected at  its junction with the Boyana. The mosques and the 
bazaar, lately much damaged by fire, give the town an oriental 
appearance, but the finest buildings are Italian, viz., the Roman 
Catholic cathedral, and an old Venetian citadel on a high crag. 
The fortress was recently almost destroyed in a storm, the pasha 
having fixed a brass spike to  the tower containing the powder 
magazine. Scutari is the seat of a Roman Catholic archbishop 
and has a Jesuit college and seminary. Trade tends to  decline 
and to be diverted to Salonika and other ports connected with the 
main European railways. A light railway was built by  the Aus- 
trians from Scutari to the ;Toyusa during World War I and the 
roads were much improved during the occupation by the Great 
Powers after the Balkan Wars (1912-13). Grain, wool, hides, 
skins, tobacco, sumach, and draught horses are exported, and also 
Large quantities of a kind of sardine called scoranza (Albanian, 
seraga) caught in the Boyana. Cotton stuffs are manufactured, 
and Scutari is the centre of the inlaid metal work for weapons. 
There are copper mines, and a small saltpetre factory. Textiles, 
metals, provisions and hardware are imported. The Imperial 
Ottoman bank was closed in 191 j. 

The Boyana is navigable for small vessels for 12 mi. from its 
nouth, and cargoes for Scutari are then transshipped into light 
river boats. In  the flood season goods are taken in small steamers 
up the Drin from the port of San Giovanni di Medua (Albanian, 
Shengiin), or landed at  Alessio (Albanian, Lesh), the market 
and port of the Mirdite country, and conveyed thence in small 
vessels to Scutari. Steamers ply on Lake Scutari to  and from 
Rijeka in Montenegro, but when the water is low, it  is necessary 
to row out to them. 

Livy relates that Skodra was chosen as his capital by the 
Illyrian king Gentius, who was besieged here and carried captive 
to Rome in 168 B.C. I n  the 7th century the town fell into the 
hands of the Serbians, but after the death of Stephen Dushan in 
1355, the Balsha family, of Norman extraction, held part of Al- 
bania, with Scutari as their capital until 1394, when they sold the 
town to Venice. I n  the 15th century i t  became a stronghold of 
Skanderbeg's (q.v.), but on his death in  1467 reverted t o  the 
Venetians, who were, however, driven out by the Turks in 1479. 
In  I 760 Mahomet of Bushat, pasha of Scutari, made himself an 
independent prince in all but name, and secured the hereditary 
pashalik for his family, the last of whom, Mustafa, was deposed 
by the Sultan in 1831. Scutari was wrested from the Turks by  
the Montenegrins in the Balkan Wars (1912-13) but was sur- 
rendered to an international force in the latter year and incorpor- 
ated into the kingdom of Albania. ItaIy occupied i t  in  1939. 

Lake Scutari, lying 2 0  ft. above sea level, and 135 sq.mi. in 
extent, is almost bisected by the line of the Montenegrin frontier. 



I t  occupies one of the depressions known as polyes, which are 
common throughout the Illyrian Karst region, and though its 
average depth is only 23 ft., there are a series of holes near the 
south-west extremity, one of which is 144 ft .  deep. The Moratcha 
enters the lake near the Montenegrin port of Plavnitza, while the 
Boyana issues from its south-west extremity and flows into the 
Adriatic. The lake abounds in aquatic birds and fish; its bril- 
liantly clear green waters, and its setting of rugged, many-hued 
mountains, render it one of the most beautiful lakes in Europe. 

SCUTARI (skS't8h-ri) (anc. Chrysopolis), a town of Tur- 
key in Asia, on the east shore of the Bosporus, opposite Istanbul 
of which it  forms the 9th Cercle Municipale. Its painted wooden 
houses and white minarets on the slopes of the shore and backed 
by the cypresses of the great cemetery farther inland present a 
very picturesque appearance from the sea. The town contains 
eight mosques, one of them, the Valideh Jami, built in 1547, of 
considerable beauty. Other remarkable buildings are the vast bar- 
racks of Selim 111. and a hospital used during the Crimean War. 
(See NIGHTINGALE, FLORENCE.) The chief industry of Scutari is 
the manufacture of silk, muslin and cotton stuffs. The pop was 
estimated at  54,848 in 1935. The most striking feature of Scutari 
is its immense cemetery, the largest and most beautiful of all the 
cemeteries in and around Istanbul; i t  extends over more than 3 
mi. of undulating plain behind the town. Between Scutari and 
Haidar Pasha the British army lay encamped during the Crimean 
War, and in a cemetery on the Bosporus are buried the 8.000 
British who died in hospital. At Haidar Pasha is the terminus of 
the Anatolian Railway. Chrysopolis ("Golden City"), the anCient 
name of Scutari, most probably has reference t o  the fact that 
there the Persian tribute was collected, as at  a later date the 
Athenians levied there a tenth on the ships passing from the 
Euxine. Scutari was formerly the post station for Asiatic couriers 
(Uskudar=courier), and also, until the introduction of steam, 
the terminus of the caravan routes from Syria and Asia. I t  is 
known also as Uskiidar. 

SCUTTLE, a term formerly applied to a broad flat dish or 
platter; it represents the 0 .  Eng. scutel, cognate with Ger. 
Schussel, dish, derived from Lat. sczctella, a square salver or tray, 
dim. of scutra, a platter, probably allied to  scutum, the large ob- 
long shield, as distinguished from the clypeus, the small round 
shield. The name survives in the coal-scuttle, styled "purdonium" 
in English auctioneers' catalogues, which now assumes various 
forms. "Scuttle" in this sense must be distinguished from the 
word meaning a small opening in the deck or side of a ship, either 
forming a hatchway or cut through the covering of the hatch- 
way; from which t o  "scuttle" a ship means to cut a hole in the 
bottom so that she sinks. This word is an adaptation of 0. Fr. 
escoutille, mod. e'coutille, from Span. escotilla, dim. of escoti, 
a sloping cut in  a garment about the neck. The Spanish word is 
cognate with Du. schoot, Ger. Schoss, lap, bosom, properly the 
flap or projecting edge of a garment about the neck, 0. Eng. 
sceat, whence "sheet." 

SCYLAX OF CARYANDA (in Caria), Greek historian 
lived in the time of Darius Hystaspis (521-485 B.c.), who com- 
missioned him to explore the course of the Indus. He started 
from Caspatyrus (Caspapyrus in  Hecataeus; the site cannot be 
identified: see V. A. Smith, Early Hist. of India, 2nd ed., 1908 
34 note), and is said by Herodotus (iv. 44) to have reached the 
sea, whence he sailed west through the Indian Ocean to the Red 
Sea. Scylax wrote an account of his explorations, referred tc 
by Aristotle (Politics, vii. 14), and probably also a history of 
the Carian hero Heracleides, prince of Mylasae, who distin- 
guished himself in the revolt against Darius (Herodotus v. 121) 
This work is the earliest known Creel: history which centred 
round the achievements of a single individual. Sui'das (q.v.), 
who mentions the second work, confounds the older Scylax with 
a much later author, who wrote a refutation of the historq 
of Polybius, and is presumably identical with Scylax of Hali- 
carnassus, a statesman and astrologer, the friend of Panaetiuf 
spoken of by  Cicero (De  div. ii. 42). Neither of these, however 
can be the author of the Periplus of the Mediterranean, whicb 
has come down to us under the name of Scylax of Caryanda 

This work is little more than a sailor's handbook of places and 
distances all round the coast of the Mediterranean and its 
branches, and then along the outer Libyan coast as far a s  the 
Carthaginians traded. Internal evidence shows that i t  must 
have been written long after the time of Herodotus, about 
3 50 B.C. 

Editions by B. Fabricius (1878) and C. Miiller in Geographici 
Graeci mirzores, i., where the subject is fully discussed; see also 
G. F. Ungcr, Philologus, xxxlii. (1874) ; B. G. Niebuhr, Kleine Schuiften, 
i. (1828) ; and E. H. Bunbury, History of Ancient Geography, i. 

SCYLLA AND CHARYBDIS. In  Homer (Od. xii. 73, 235, 
430) Scylla is a dreadful sea-monster, daughter of Crataeis, with 
six heads, twelve feet, and a voice like the yelp of a puppy. I n  
later authors and in ar t  she is a mermaid, with dogs' heads spring- 
ing from her loins. She dwelt in a cave in a high rock, out of which 
she stuck her heads, fishing for marine creatures and snatching the 
seamen out of passing ships. Within a bowshot was another rock 
under which dwelt Charybdis, who thrice a day sucked in and 
thrice spouted out the sea water. Between these rocks Odysseus 
sailed, and Scylla snatched six men out of his ship. In later clas- 
sical times Scylla and Charybdis, whose position is not defined by 
Homer, were localized in the Straits of Messina-Scylla on the 
Italian, Charybdis on the Sicilian side (Strabo, i. p. 24; vi. p. 268). 
The well-known line, Zncidis in Scyllam cupiens vitare Charybdim, 
occurs in  the Alexandreis of Gautier de Lille, a poet of the  12th 
century, but the metaphor is a t  least as old as  S. Augustine, In 
Zohan. evang. tract. 36, 9. I n  Ovid (Metam. xiv. 1-74) Scylla ap- 
pears as a beautiful maiden beloved by the sea-god Glaucus and 
other deities, and changed by the jealous Circe (or other rival) 
into a sea-monster. The legend was variously rationalized. 

Another Scylla, sometimes identified with the sea-monster, was 
a daughter of Nisus (q.v.) king of Megara. 

See the classical dictionaries, s.vv. 
SCYMNUS of Chios, the name assigned t o  a Greek geog- 

rapher of uncertain date, commonly taken tp be the author of a 
fragmentary anonymous Paraphraris in verse describing the 
northern coasts of the Mediterranean and the shores of the Black 
Sea, a work which in the first edition (Augsburg, 1600) was 
ascribed to Marcianus of Heraclea. Meineke showed that this 
piece cannot be  by Scymnus. I t  is dedicated to a king Nicomedes, 
probably Nicomedes 111. of Bithynia (91-76 B.c.), and so would 
date from the beginning of the 1st century B.C. I t s  most valu- 
able portions relate to the Euxine regions and t o  the Hellenic 
colonies of those shores as well as of the coasts of Spain, Gaul 
and Italy. 

See Meineke's edition (Berlin, 1846) ; C. Miiller, GeographI Graeci 
minores, vol. i., where the poem is edited with sufficient prolegomena 
(pp. 1xxiv.-ixxvii.) ; E. H. Bunbury, Ancient Geography, i. 99, 100, 
102, 128, 183; ii. 26, 69-74. 

SCYPHOMEDUSAE, a technical name for a class of jelly- 
fish more usually known as Scyphozoa. Jellyfish do not all be- 
long to the Scyphozoa, others being included in the groups known 
as Hydrozoa (q.v.) and Ctenophora (q.v.1. See also COELENTER- 
ATA ; SCYPHOZOA. 

SCYPHOZOA, a group of jellyfish belonging t o  that series 
of animals known as the Coelenterata (q.v.) whose general char- 
acteristics are described in a separate article, other groups of 
jellyfish k i n g  dealt with in the articles HYDROZOA and CTENO- 
PHORA. The scyphozoan jellyfish differ from all others in their 
anatomical characters and, speaking generally, they are larger and 
more substantial than hydrozoan medusae. Some of them attain 
extremely large size, measuring as much as 7ft. across the bell; 
these are the largest'known coelenterates. 

From the point of view of the general study of the Coelenterata 
the main interest of the Scyphozoa lies in their life-history. The 
egg sometimes develops directly into a medusa, but in other cases 
there is a complicated life-history, which may be exemplified by 
the case of the Aurelia (figs. I and 2). Aurelia is one of the jelly- 
fish most commonly stranded on British shores, and is a trans- 
parent medusa usually from 3 to 6in. across in these waters. It 
has a rather shallow bell tinged with mauve, becoming a darker , colour at  the sex-glands, which show through from the inside. 
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A medusa of the class Scyphczoa. genus C l ~ r ~ s a o r a ,  a common jellyfish of the North Sea 





SCYTHIA 
nect Scyros with him. Disguised there as a woman, in the palace 
of Lycomedes, to keep him back from the Trojan War, he was 
discovered by Odysseus, and accompanied him to Troy. Another 
legend deals with the conquest of Scyros by Achilles. I t  was 
taken by Philip 11. and was under Macedonian rule till 196, when 
the Romans restored it  to  Athens. I t  was sacked by Goths, 
Heruli and Peucini, in A.D. 269. The ancient city was on a rocky 
peak, on the north-eastern coast, where is the modern town of 
St. George. A temple of Athena was on the shore near the town. 

SCYTHIA, originally (e.g., in Herodotus iv. 1-142) the 
country of the Scythae or the country over which the nomad 
Scythae were lords; that is, the steppe from the Carpathians to 
the Don. With the disappearance of the Scythae as an ethnic and 
political entity, the name of Scythia gives place in its original 
seat t o  that of Sarmatia, and is artificially applied by geographers, 
on the one hand, to the Dobrogea, the lesser Scythia of Strabo, 
where i t  remained in official use until Byzantine times; on the 
other, to  the unknown regions of northern Asia, the eastern 
Scythia of Strabo, the "Scythia intra et extra Imaum" of 
Ptolemy; but throughout classical literature Scythia generally 
meant all regions to the north and north-east of the Biack sea, 
and a Scythian (Skt~thEs) any barbarian coming from those parts. 
Herodotus (q.v.) to whom, with Hippocrates, we owe our earliest 
knowledge of the land and its inhabitants, tries to confine the 
word Scyth to  a certain race and its subjects, but even he seems 
to slip back into the wider use. Hence there is much doubt as to 
his exact meaning. 

Geography.-Herodotus' account of Scythia falls into two 
irreconcilable parts: one (iv. 99 et  seq.), in connection with the 
tale of the invasion of Darius, makes of Scythia a kind of chess 
board 4,000 stades square on which the combatants can make 
their moves quite unhindered by the great rivers; the other 
(16-zo), founded on what he learned from Greeks of Olbia, and 
supplemented by the tales of the 7th-century traveller, Aristeas 
of Proconnesus, tallies more or less with the lie of the land. I n  
accordance with this we can give the relative positions of the 
various tribes, and an excursus on the rivers (47-57) lets us 
define their actual seats. I n  western Scythia, starting from Olbia 
and going northwards, we have Callipidae on the lower Hypanis 
(Bug), Alazones ('AXcrfijves) where the Tyras (Dniester) and 
Hypanis come near each other in  their middle courses, and 
Aroteres ("Ploughmen") above them. These tribes raised wheat, 
presumably in the river valleys, and sold it  for export; in the 
eastern half from west to east were Georgi (perhaps the same as 
ArotEres or perhaps garden cultivators not using the plough) 
between the Ingul and the Borysthenes (Dnieper), nomad Scyths 
and royal Scyths between the Borysthenes and the Tanais (Don). 
Behind all these stretched a row of non-Scythian tribes from west 
to east: on the Maris (Maros) in Transylvania the Agathyrsi 
(q.v.); Neuri in Podolia and Kiev; Androphagi and Me- 
Ianchlaeni (qq.v.) in Poltava, Ryazan and Tambov. On the 
lower Don and Volga we have the Sauromatae, and on the middle 
course of the Volga the Budini ( q . ~ . )  with the great wooden town 
of Gelonus and its semi-Greek inhabitants. From this region 
started an important trade route eastward by the Thyssagetae 
(q.v.) among the southern Urals, the Iyrcae on the Tobol and 
Irtysh to  the Kirgiz steppe, where dwelt other Scyths, regarded as 
colonists of those in Europe; then the traveller passed by the 
Argippaei in  the Altai and the Issedones (q.v.) in the Tarim basin, 
to  the one-eyed Arimaspi (q.v.) on the borders of China, who 
stole their gold from the watchful griffins, and who marched 
with goat-footed men and Hyperboreans reaching to the sea; but 
this is all guess work. T o  the south of Scythia the Crimean moun- 
tains were inhabited by a non-Scythic race, the Tauri (q.v.). The 
Sauromatae have generally been thought the same as the Sarmatae 
later found in their place, but Rostovtsev has raised serious diffi 
culties. 

Ethnology.-Herodotus divides the Scythians into the agri- 
culturists (Callipidae, Alazones, ArotEres and Georgi) in the 
western part of the country, and the nomads with the royal 
Scyths to  the east. The latter claimed dominion over all the 
rest. I t  is clear that we have to do with a mixed population 

called by foreigners after the ruling tribe. The evidence suggests 
that this tribe was itself of mixed blood. I n  the 2nd century A.D., 
when the steppes were dominated by the Sarmatae ( q . ~ . ) ,  the 
majority of the barbarian names in the inscriptions of Olbia. 
Tanais and Panticapaeum were Iranian. We can infer that the 
Sarmatae spoke an Iranian language. Pliny speaks of their de- 
scent from the Medes. Now the Sauromatae are represented as 
half-caste Scyths speaking a corrupt variety of Scythian. Pre- 
sumably, therefore, the Scyths also spoke an Iranian dialect. 
But of the Scyth words preserved by Herodotus some are Iran- 
ian; others, especially the names of deities, rather suggest a 
Ugrian origin. The Scyths may be regarded as a horde which came 
down from upper Asia and conquered Iranian-speaking people, 
perhaps in  time adopting the speech of their subjects. The  settled 
Scythians might be, in part, the remains of this Iranian popula- 
tion, or the different tribes of them may have been connected 
with their neighbours beyond Scythian dominion-Thracian 
Getae and Agathyrsi, Slavonic Neuri, Finnish Androphagi and 
such like. The Cimmerians ( q . ~ . )  who preceded the Scythians 
used Iranian proper names, and possibly represented this Iranian 
eiemenr. in greater puriry. Herodotus gi\cs Ihrct: legei~ds of the 
origin of the Scyths (iv. 5-12); these, though they contradict 
each other, can be reconciled with the view stated above. The 
first two purport to describe the origin of a people termed Scoloti, 
who are said to be autochthonous and have Iranian names. Surely 
this is the national legend of the agricultural Stythians about 
Olbia, and the name Scoloti, by which modern writers have desig- 
nated the royal Scyths, is the true designation of one subject race. 
The royal line of these is quite distinct from the true royal Scyths, 
who, like most nomad conquerors, allowed their subjects to  pre- 
serve their own organizations. 

According to the third account (which Herodotus prefers), the 
Scyths dwelt in Asia, and were forced by the Massagetae (q.v.) 
over the Araxes (Volga?) into the land of the Cimmerians. Aris- 
teas says that the first impulse came from the Arimaspi, who dis- 
placed the Issedones, who in turn fell upon the Scyths. The Cim- 
merian~ appear to have given way in two directions, towards the 
south-west, where the tombs of their kings were shown on the 
Tyras (Dniester), and one body joined with the Treres of Thrace 
in invading Asia Minor by the Hellespont, and towards the south- 
east where another body threatened the Assyrians, who called 
them Gimirrai (Hebrew Gomer; Gen. xi.). They were followed 
by the Scyths (Ashguzai, Heb. Aslzke~zaz), whom the Assyrians 
welcomed as allies and used against the Cimmerians, against the 
Medes and even against Egypt. Hence the references to  the 
Scyths in the Hebrew prophets (Jer. iv. 3, vi. 7). This is all put in 
the latter half of the 7th century B.C. Herodotus says that the 
Scyths ruled Media for 28 years, and were then massacred or 
expelled. The Assyrian evidence is in  the main a confirmation 
of Herodotus. 

Hippocrates says that the Scyths are quite unlike any other 
race of men, and very like each other. The main point seems to 
be a tendency to slackness, fatness and excess of humour. The 
men are in appearance very like eunuchs, and both sexes have a 
tendency to sexual indifference amounting in the men to impo- 
tence. When a man finds himself in this condition he assumes the 
woman's dress and habits. Herodotus (iv. 67) mentions the ex- 
istence of this class, called EnarEes ('EY~~PEEs), and says that they 
suffer from a sacred disease owing to the wrath of the goddess of 
Ascalon, whose shrine they had plundered. The whole account 
suggests a Tatar clan in the last stage of degeneracy. 

The burial customs and some other institutions of the royal 
Scyths are certainly strongly reminiscent of those of the nomads 
of upper Asia. Distinctive weapons, such as a short sword that 
the Greeks termed & K L V ~ K ~ S ,  as opposed to the axes current in pre- 
Scythian times, are likewise oriental. Scythian art, however, may 
be related to  a style best represented in north-eastern Europe. 
Yet even this art province may have extended very much farther 
east than it has yet been traced. The skulls dug u p  in Scythic 
graves throw no light on the question, some being round and some 
long. The representations of nomads on objects of Greek art 
show people with full beards and shaggy hair such as cannot be 
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reconciled with Hippocrates; but the only reliefs which seem to 
be accurate belong to a late date when the blood of the ruling clan 
was probably much mixed. 

Customs.-Herodotus gives a good survey of the customs of 
the Scyths; i t  seems mostly to apply to the ruling race. They 
lived upon the produce of their herds of cattle and horses, their 
main food being the flesh of the latter, either cooked in a cauldron 
or made into a kind of haggis, and the milk of mares from which 
they made cheese and kumys (a fermented drink resembling but- 
termilk). They constantly moved in search of fresh pasture, 
spending the spring and autumn upon the open steppe, the winter 
and summer by the rivers for the sake of moisture and shelter. 
The men journeyed on horseback, the women in wagons with felt 
tilts. These were drawn by their cattle, and were the homes of 
each family. Hence the Greek epithets ~ P L O L  (perhaps "of primi- 
tive life"), ' I ~ ~ q p o X y o i  ("mare-milkers") and 'ApaEciP~o~ ("liv- 
ing in wagons"). The women were kept in subjection, unlike those 
of the Sauromatae (q.v.). Polygamy was practised, the son inherit- 
ing his father's wives. Both men and women avoided washing, but 
there was something of the nature of a vapour bath, with which 
Herodotus has confused a custom of using the smoke of hemp as 
a narcotic. The women daubed themselves with a kind of cosmetic 
paste. The dress of the men is well shown upon the Kul Oba and 
Chertomlyk vases, and upon other Greek works of art made for 
Scythic use. I t  must not be confused with the fanciful barbarian 
costumes that are so common upon the Attic pots. They wore 
coats confined by belts, trousers tucked into soft boots, and hoods 
or tall, pointed caps. The women had flowing robes, tall, pointed 
caps, and veils descending over most of the figure. Both sexes 
wore many stamped gold plates sewn upon their clothes in lines 
or semCs. Their horses had severe bits, and were adorned with 
nose pieces, cheek pieces and saddle cloths. True stirrups were un- 
known. In war the nation was divided into three sub-kingdoms, 
and these into companies, each with its commander. The com- 
panies had yearly feasts, at  which the commander honoured war- 
riors who had slain one or more of the enemy. As evidence of such 
prowess, and as a token of his right to a share of any spoil, the 
warrior was accustomed to scalp his enemy and adorn his bridle 
with the trophy. In  the case of a special enemy or an adversary 
overcome in a private dispute before the king, he would make a 
cup of the skull, mounting it in bull's hide or in gold. The tactics 
in war were the traditional nomad tactics of harassing the enemy 
on the march, constantly retreating before him and avoiding a 

general engagement. Their weapons were bows and arrows, short 
swords, spears and axes. The government was a despotism, but 
a king who aroused the extreme dissatisfaction of his subjects 
was liable to be murdered. 

Religion.-The religion of the Scyths was nature worship. 
Herodotus (iv. 59) gives a list of their gods, with the Greek 
deities corresponding, but we cannot tell what aspect of the Greek 
deity is in question. He says they chiefly reverence Tabiti (Hes- 
tia), next Papaios and his wife Api (Zeus and Ge), then Oitosuros 
or Goitosuros (Apollo), and Argimpasa (Aphrodite Urania). 
These are common to all the Scythians, but Thamimasadas, or 
Thagimasadas (Poseidon) is peculiar to the royal Scyths'. They 
set up no images or altars or temples save to Ares only. To  Ares 
they make a heap of faggots three stades square, with three sides 
steep and one inclined, and bring to it 150 fresh loads of faggots 
every year. Upon the top is set up a sword which is the image of 
Ares; to this they sacrifice captives, pouring their blood over it. 
The account of the cult of Ares, for whom no Scythian name is 
given, appears to be an addition, and the mention of such masses 
of faggots suggests the wooded district of the agricultural Scyth- 
ians, not the treeless steppe of the royal tribe. The Scythian 
pantheon is not distinctive. The Scyths had a method of divina- 
tion with sticks, and the Enarees, who claimed to be soothsayers 
by grant of the goddess who had afflicted them, used another 
method by splitting bast fibres. They intervened in case of the 
king's falling sick, when it was assumed that some man had sworn 
by the king's hearth and broken his oath. If a man accused of 
this denied it, other diviners were called, and if these concurred, 
he was beheaded and his sons slain, and his goods given to the 
diviners. But if a majority of diviners decided against the ac- 
cusers, the latter were set upon a wagon-load of brushwood and 
burned to death. The burial rites are the most fully described. 
Private persons were merely carried about among their friends, 
who held wakes in their honour, and then buried 40 days after. 
But the funerals of the kings were much more elaborate. They 
surrounded the dead man with everything in which he found 
pleasure during his life. The tombs of the kings were in the land 
of Gerrhus near the great bend of the Dnieper where the chief 
tumuli have been excavated. The body was embalmed and filled 
with aromatic herbs, and then brought to this region, passing 
through the lands of various tribes. The royal Scyths who fol- 

'The names are pad  in various ways; it is impossible to establish 
the correct forms. 
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loured the body were accustomed t o  cut about their faces and 
arms, and each tribe that the corthge met upon its way had t o  
join it  and conform to this expression of grief. Arrived at  the 
place of burial, the body was set in a square pit with spears mark- 
ing out its sides and a roof of matting. Then one of the king's con- 
cubines and his cupbearer, cook, groom, messenger and horses 
were strangled and laid by him, and round about offerings of all 
his goods and cups of gold-no silver or bronze. After this they 
raised a great mound, striving to make it  as high as possible. A 
year later they strangled 50 youths of the dead man's servants 
(all Scyths born) and 50 of the best horses, stuffed them, and 
mounted them in a circle about the tomb. 

Tombs.-The description is generally borne out by the evidence 
of the tombs opened in the Scythic area. None agrees on every 
point, but almost every detail finds a close parallel in some tomb 
or other. The chief divergence is in the presence of silver and 
copper objects, but making allowance for repeated robberies, the 
quantity of gold is stupendous and implies that the kings of 
Scythia controlled the inexhaustible stores of the Altai. To  say 
that there was nothing but gold seems merely an exaggeration. 
Tombs to which the name Scythic is generaily applied form a well- 
defined class. They are preceded over the whole area by a much 
simpler form of burial marked by  the practice of staining the 
bones with red ochre. The grave-goods were just a few rough 
pots, implements of flint, stone or copper and rude ornaments of 
bone or copper. Yet that some were tombs of great chiefs is 
shown by the great size of the barrows heaped over them and 
the often elaborate burial chamber many contain. They have been 
referred t o  the Cimmerians, but this attribution is uncertain. The 
Scythic tombs can be roughly dated by the objects of Greek a r t  
that they contain. They seem t o  begin about the 7th century B.c., 
and to continue till the and century. A different style of tomb, re- 
ferred to the Sarmatians, begins in the East in the 5th century 
and gradually spreads westward. The finest of the Scythic class 
were opened about the bend of the Dnieper, where we should put 
the land Gerrhus. Others are found to the south-west of the cen- 
tral area, and in the governments of Kiev and Poltava we have 
many tombs with Scythic characteristics, but differences (e.g., 
the fewness of the horses) which make us think of the settled 
tribes under Scythic domination. Others occur in the flat north- 
ern half of the Crimea, and even close to  Kerch, where the famous 
Kul Oba seems to have held a Scythic chieftain who had adopted 
a veneer of Greek tastes but remained a barbarian at  heart. East 
of the Maeotis, especially along the river Kuban, are many groups 
of barrows showing the same culture as those of Gerrhus but in a 
purer form. Very few of these barrows have come down to us 
unplundered, and we cannot find one complete example and take 
it  as a type. Soon after they were heaped up, before the beams 
supporting the central chamber had rotted, thieves made a prac- 
tice of driving a mine into the mound straight to where the valu- 
ables were deposited. I t  is perhaps by  the collapse of such a mine 
and the crushing of the robber after he had thrown everything into 
confusion that the treasures of the Chertomlyk barrow, on the 
whole the most typical, were preserved to us. This was 6oft. 
high and 1,100ft. round; about it  was a stone plinth, and it was 
approached by  a kind of stone alley; a central shaft descended 
35ft. 6in. below the surface of the earth, and from each corner 
of it  a t  the bottom opened out side chambers; beyond the north- 
west chamber was a large irregular chamber. In  the central pit 
all was in confusion, but here the king seems to have lain on a 
bier. His belongings, found piled up near the mine, included a 
gorytos (combined bow-case and quiver) and a sword sheath, 
each covered with plates of gold of Greek work, three swords with 
gold hilts, a hone with gold mounting, a whip, many other gold 
plates and a heap of arrow-heads. I n  the north-west chamber was 
a woman's skeleton, and she had her jewels, mostly of Greek work. 
She was attended by a man, and three other men were buried in 
the other chambers. They were supplied with simpler weapons 
and adornments, but even so their clothes had hundreds of stamp- 
ed qold plates and strips of various shapes sewn on to them. By 
every skeleton were drinking vessels. A store of wine was con- 
tained in six amphorae, and in two bronze cauldrons were mutton- 

bones. The most wonderful object of all was a great two-handled 
vase standing gft. high and made t o  hold kumys. The greater part 
of its body is covered by a pattern of acanthus leaves, but on the 
shoulder is a frieze showing nomads breaking in wild mares, our 
chief authority for Scythian costume. T o  the west of the main 
shaft were three square pits with horses and their harness, and by 
them two pits with men's skeletons. I n  the heap itself was found 
an immense quantity of pieces of harness and what may be re- 
mains of a funeral car. The Greek work would seem to date the 
burial to the 3rd century B.C. 

At Alexandropol and Solokha in the same district were equally 
elaborate tombs, the latter specially rich. Another tomb in this 
region, Melgunov's barrow, found in 1760, contained a dagger- 
sheath and pommel of Assyrian work and Greek things of the 
6th century. I n  the Kul Oba tomb, mentioned above, the cham- 
ber was of stone and the contents, with one or two exceptions, of 
purely Greek workmanship, but the ideas underlying are the same 
-the king has his wife, his servant and his horse, his amphorae 
with wine, his cauldron with mutton-bones, his drinking vessels 
and his weapons, the latter being almost the only objects of bar- 
barian style. One of the cups has a frieze with reliefs of natives 
supplementing that on the Chertomlyk vase. 

East of the Maeotis on the Kuban we have many barrows; the 
most interesting are the groups called the Seven Brothers, and 
those of Karagodeuashkh, Kostromskaya, U1 and Kelermes, the 
latter remarkable for objects of Assyrian style, the others for the 
enormous slaughter of horses; on the U1 were 400 in one grave. 

Art.-Certain of the objects which occur in  these Scythic 
graves are of special forms typical for the Scythic area. Most 
interesting of these is the dagger or sword (akinakes), always 
very short, save in the latest graves, and distinguished by a heart- 
shaped guard marking the juncture of hilt and blade; its sheath 
is also characteristic, having a triangular projection on one side 
and usually a separate tip; these peculiar forms were necessitated 
by a special way of hanging the dagger from two straps that it  
might not interfere with a rider's movements. Just the same form 
of short sword was used in Persia and is shown on the sculptures 
at  Persepolis; the type is no doubt oriental in origin. Another 
special type is the bow-case (gorytos), made t o  take a short 
curved bow and to accommodate arrows as well. Further, there is 
the peculiar cauldron on one conical foot, round which the fire 
was built, the cylindrical hone pierced for suspension and the cup 
with a rounded bottom. Assyrian and afterwards Greek crafts- 
men working for Scythic employers were compelled t o  decorate 
these outlandish forms, which they did according to their own 
fashion; but there was also a vigorous native style that, more than 
anything else, expresses the distinctive individuality of the Scyths. 
The essence of Scythian art is the employment of animal figures- 
particularly elks, deer, bears, felidae and birds' heads-for the 
decorations of weapons, mirrors, pole-tops and horse-trappings. 
I n  every case the representation is severely subordinated to  the 
decorative function it  is to  serve, and the figures are  accommo- 
dated to the shape of the object to be adorned. Moreover, several 
motives are often blended together in a most fantastic way. Yet 
despite rigid stylization, the effect of this "animal style," as it  is 
called, is to give an extraordinarily lifelike impression. 

Though it  uses oriental and even Greek motives, the roots of 
this queer compost of naturalism and stylization go right back to 
the carvings of palaeolithic hunters. I t s  immediate ancestry is to 
be sought in the naturalistic glyptic of the forest hunters of the so- 
called Arctic stone age who ranged along the border of tundra and 
forest from Norway eastward for an unknown distance into Si- 
beria. I n  the latter region there sprang a parallel branch from the 
same trunk that, a t  the beginning of the iron age, is still very 
similar to the early Scythian. 

In  south Russia the animal style wilted under the influence of 
Greek culture, and, with the expansion of Sarmatians, became 
choked with Iranian monsters and overburdened with polychrome 
enamels. Yet through this medium it was transmitted to  the Teu- 
tons at  the time of their great migrations, and so to  mediaeval 
Europe. On the other hand the reaction of Scytho-Siberian art 
can be traced to the borders of China a t  the beginning of our era, 
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and some carpets of that date, brought back by Kozlov from 
Mongolia, illustrate its application to textile decoration. 

History.-The oldest inhabitants of Scythia were the Cim- 
merii; some of them were nomads, while others tilled some land 
in the river valleys and in the Crimea, where they left their name 
to ferries, earthworks and the Cimmerian Bosporus. (See Bos- 
PORUS CIMMERIUS.) They were, perhaps, of Iranian race, though 
others regard them as Thracian. I n  the 7th century B.C. these 
Cimmerians were attacked and partly driven out by a horde of 
newcomers from upper Asia called Scythae; these imposed their 
name and their yoke upon all that were left in the Euxine steppes, 
but the basis of the population remained unaltered. Their tombs 
even occur in Bulgaria and Hungary. The new-comers brought 
with them new customs and a new artistic taste. About the same 
time similar peoples harassed the northern frontier of Iran, where 
they were called Saka (Sacae), and in later times Saka and 
Scyths, whether they were originally the same or not, were re- 
garded as synonymous. I t  is difficult always to judge whether 
given information applies to  the Sacae (see SAKA) or the Scyths. 
Figures of Saka appear at  Persepolis. 

About 512 B.C. Darius Hystaspis undertook an invasion of 
Scythia mhich, according to Herodotus, he traversed as far as 
the Oarus (probably the Volga). H e  burned the town of Gelonus 
and returned to the Ister (Danube) in 60 days. In  this march he 
was much harassed by the nomad tribes, with whom he could not 
come to close quarters. After losing many men, he found on his 
return that the Ionian Greeks were still guarding the bridge over 
the Ister in spite of the attempts of the Scyths to make them 
desert, and thus he safely re-entered his dominions. Ctesias, the 
Persian historian, says that the whole campaign only took 15 days 
and that Darius did not get beyond the Tyras (Dniester). This 
is also the view of Strabo. Ctesias admits, however, that the 
great king suffered heavy losses. The whole of Herodotus' account 
bristles with difficulties. A full discussion of these will be found 
in G. B Grundy, The Great Persia?~ War (1901) pp. 48-76. 
Grundy represents the expedition as a necessary strategical pre- 
liminary to the subjugation of European Greece, undertaken with 
the object of making sure that no large Greek communities should 
be left upon Darius' flank (see GRAECO-PERSIAN WARS). We may 
conclude that Darius made an attempt to secure the Danube fron- 
tier, suffered serious reverses and retired with loss. 

The Greeks had been trading with the Scyths ever since their 
coming, and a t  Olbia there were many tales of their history. We 
can make a list of Scythian kings-Spargapeithes, Lycus, Gnurus, 
Saulius (whose brother, the famous Anacharsis [ q . ~ . ] ,  travelled 
over all the world in search of wisdom, was reckoned a sage among 
the Greeks and was slain among his own people because they did 
not like his foreign ways), and Idanthyrsus, the high king at the 
lime of Darius, probably the father of Ariapeithes. This latter 
had three wives-a Greek woman from Istrus, Opoea, a Scythian, 
and a Thracian, daughter to the great chief Teres. Scyles, his son 
by the Greek mother, affected Greek ways, had a house in Olbia, 
and even took part in Bacchic rites. When this came to the knowl- 
edge of his subjects he was murdered, and Octamasadas, his son 
by the third wife, reigned in his stead. Herodotus adduces this 
to show how much the Scyths hated foreign customs, but with 
the things found in the graves it  rather proves how strong was 
the attraction exercised upon the nomads by the higher culture 
of their neighbours. Octamasadas died shortly before the time of 
Herodotus. We cannot place Ariantas, who made a kind of census 
of the nation by  exacting an arrow-head from each warrior and 
cast a great cauldron out of the bronze, nor Taxacis and Scopasis, 
the under-kings in the time of Idanthyrsus. After the retreat of 
Darius the Scythians made a raid as far as Abydos, and even 
sent envoys to  King Cleomenes I. of Sparta to  arrange that they 
should attack the Persian empire from the Phasis while the 
Spartans marched up from Ephesus. Henceforward the Scythe 
appear as a declining power: by the middle of the 4th century 
their eastern neighbours, the Sarmatae, have crossed the Tanais 
(Don) and the pressure of the Scyths is felt on the Danube. 
Here Philip 11, of Macedon defeated and slew their king Ateas in 
339 B.C, and frorrl this time on the representatives of the old 

Scythic power are petty chieftains in the western part of the 
country about Olbia, where they could still be dangerous, and 
sbout Tomi. Towards the second half of the 2nd century B.C. 
this kingdom seems to have become the nucleus of a great state 
under Scilurus, whose name appears on coins of Olbia, and who a t  
ihe same time threatened Chersonesus in the Crimea. Here, how- 
:ver, he was opposed by the might of Mithridates VI. of Pontus 
~ n d  his power was broken, but some Scyths survived until the 
migration period. Meanwhile most of Scythia had become the 
land of the Sarmatae (9.v.). These were definitely Iranian; like 
the Scyths they were pressed towards the west by yet newer 
swarms, and with the coming of the Huns, Scythia enters upon a 
~ e w  cycle, though still keeping its old name in the Byzantine his- 
iorians. 
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SCYTHOPOLIS : see BEISAN. 
SEA, a term used to describe that part of the earth's surface 

which consists of salt water in distinction from "dry land." I t s  
major divisions, as contrasted with continents, are called oceans 
( q . ~ . ) .  The scientific study of the sea in this sense is termed 
xeanography (9.v.). (See SEA POWER; SURVEYING and METEOR- 
~LOGY.)  

SEABOARD AIR LINE RAILWAY COMPANY, 
known until 1915 as Seaboard Air Line Railway, was formed in 
1901 through merger or consolidation of nine separately operated 
railroads, comprising approximately 1,1ozmi., running southward 
from Richmond, Va., through North Carolina, South Carolina 
and Georgia. I n  1902, it  acquired a line from Savannah, Ga., to 
Montgomery, Ala., with branches; and in 1903 a line from Sa- 
vannah, Ga., to Jacksonville and Tampa, Fla., besides important 
branches. In  1915, it  merged with certain other lines in North and 
South Carolina, and the name of the corporation was changed to 
the present title. Since the original consolidation, much new 
mileage has been acquired and constructed, the system a t  the close 
of 1939 comprising approximately 4,314mi., running through or 
into the States of Virginia, North Carolina, South Carolina, Geor- 
gia, Alabama and Florida, and reaching the capitals and principal 
cities of these States. The Seaboard serves a rapidly developing 
agricultural and industrial territory and is one of the principal 
trunkline systems in the south-east. The property was placed in 
the hands of receivers Dec. 23, 1930 Total operating revenues for 
1939 were $44,163,420. The lower revenues compared with years 
preceding 1931 are attributable to the economic depression and 
new competition. 

SEABURY, SAMUEL ( I  729-1 796), American Protestant 
Episcopal bishop, was born on Nov. 30, 1729, in Groton, Conn. 
He graduated a t  Yale in 1748; studied medicine a t  Edinburgh; 
became a catechist a t  Huntington; was ordained in 1753; was 
missionary in New Brunswick, N.J., in  1754-56; and rector in 
Jamaica, N.Y., in 1757-66, and of St. Peter's, Westchester, N.Y., 
in 1766-75. H e  was one-of the signers of the White Plains pro- 
test of April 1775 against "all unlawful congresses and commit- 
tees," in many other ways proved himself a devoted loyalist, and 
wrote the Free Thouglzts on the Proceedings of the Conti?zental 
Congress (1774) by  "A. W. Farmer" (i .e. ,  a Westchester farmer), 
followed by The Congress Carzvassed ( I  7 74). These "Farmer's 
Letters," which combined with the bluntness and plain speaking 
of the countryman, eloquence and knowledge of history, politics 
and constitutional law, created consternation among the radicals. 
The most notable of the answers they called forth was by Alex- 
ander Hamilton, A Full Vhtdicatior~ of the ilIeasrrres of the Con- 
grejs, from the Calurnnirs of their Enemies. 'ro this Seabury 
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replied in A View of the Controversy between Great Britain afzd 
her Colo?zies, an acute and learned treatment of the whole contro- 
versy. When seeking episcopal consecration in England in I 783, 
Seabury also claimed a fourth unsigned pamphlet, An Alarm to the 
Legislature of the Province of New York (177 j ) ,  which discussed 
the power of this, the only legal political body in the colony. 
On the suspicion that he was the author of the tracts, he was 
seized in his schoolroom, in Nov. 177 j, by a mob of lawless Whigs 
and was kept in prison in Connecticut for six weeks; his parochial 
labours were broken up, and after some time in Long Island he 
took refuge in New York city, where he was appointed in 1778 
chaplain to  the king's American regiment. I n  March 1783, he 
was chosen their bishop by  ten episcopal clergymen of Connecti- 
cut; as he could not take the British oath of allegiance, Seabury 
was shut out from consecration by the English bishops and he was 
consecrated by Scotch bishops a t  Aberdeen in Nov. 1784. The 
validity of his consecration was a t  first questioned by many but 
was recognized by the General Convention of his church in 1789. 
I n  1790 he took charge of the diocese of Rhode Island also. H e  
died in New London, Conn., on Feb. 25, 1796. H e  was a great 
organizer a d  a strict churchman as we!! as one of the ablest 
controversialists on the Tory side in the American Revolution. 

See E. E. Beardsley, Life and Corresponde?tce of the Rt. Rev. 
Samuel Seabury (Boston, 1881) ; M. C. Tyler, Literary History of 
the American Revolution (1897) ; W. J. Seabury, Memoir of Bishop 
Seabury (1908) ; and G. B. Hertz, "Bishop Seabury," Engl. Hist. Rev., 
vol. xxvi., p. 57-75 (1911). 

SEA-COW, a term sometimes used for any member of the 
mammalian order Sirenia (q.v.), but properly restricted to Stel- 
ler's sea-cow (Rhytina), a large animal, reaching a length of 
seven or eight metres, formerly inhabiting the Behring strait. I t  
was killed in large numbers by the Russian sealers and whalers, 
and about 1868, less than 30 years after its discovery, became 
extinct. (See RHYTINA, SIRENIA, UXGULATA.) 

SEA DAHLIA (Coreopsis maritima), a North American 
plant of the family Compositae, native to the coast of California 
and Mexico and cultivated for its showy flowers. I t  is a stout 
fleshy perennial, about 2 ft. high, bearing much divided leaves 
and a large solitary flower-head, about 3 in. across, having bright 
yellow rays. 

SEADIAH (or SAADIA; in  Arabic Sa'id) BEN JOSEPH 
(892-942), was born in A.D. 892 a t  Dilaz in the Fayyum, whence 
he is often called al-FayyGmi. Although he is justly regarded as 
the greatest figure in the literary and political history of mediaeval 
Judaism, nothing certain is known of his father or of his early 
life. Saadia's literary work appears a t  a time when learning seemed 
to be dead both in East and West. Since the completion of the 
Talmud very little of any literary importance, if we except certain 
midrashim, had been produced among the orthodox (Rabbanite) 
Jews, although the Babylonian schools at  Sura and Pumbeditha 
continued to enjoy a somewhat intermittent prosperity. On the 
other hand, learning was cultivated among the Qaraites (q.v. ,  see 
also HEBREW LITERATURE). I n  Saadia, however, the Rabbanites 
found a powerful champion. Almost his first work was an attack 
on the teaching of 'Anan, the founder of Qaraism, who lived in 
the 8th century. This, like most of Saadia's polemical writings, is 
no longer extant, but we can gather something of its contents from 
references in the author's other works, and from the statements of 
his opponents. The controversy turned largely on the calendar, 
which of course involved the dates of festivals, and, since the 
Rabbanite calendar had come down from ancient times, opened 
up the whole question of oral tradition and the authority of the 
Talmud. The  conflict raged for many years, the chief representa- 
tive of the other side being Solomon ben Yeruham, a virulent if 
not successful opponent. I n  922 Ben Meir, a person of importance 
in Palestine, attempted to make alterations in the calendar, against 
the authority of the Babylonian schools. Saadia, who was then at  
Baghdad, warned him of his errors, refuted him in a work called 
Sefer ha-Md'adim (the Book of the Festivals), and finally pro- 
cured his excommunication by  David ben Zakkai, the exilarch or 
head of the Jewish community in Babylonia. The exilarch ap- 
pointed Saadia as Gaon (president) of Sura, but within two years 
the exilarch, influenced by rival scholars, dismissed Saadia, while 

Saadia retorted by declaring the exilarch deposed (930). After 
three years of contention David succeeded in sufficiently bribing 
the new and needy Caliph (Qiihir, 932-934; see CALIPHATE), who 
definitely forbade Saadia to  act as Gaon. The next four years, 
spent in retirement at  Baghdad, were devoted to literary labours. 
Eventually a reconciliation was effected with David, favoured 
probably by the new Caliph Radi (934-940; see CALIPHATE), and 
Saadia was reinstated as Gaon of Sura in 938. Under his brief rule 
the school attained the highest reputation among the Jewish com- 
munities of East and West-but his health was broken and he 
died in 942. 

Works.-Saadia's works were for the most part written in  
Arabic, the vernacular of the Jews in the East, so that after the 
break-up of the Babylonian schools in the middle of the 11th cen- 
tury, they would only be studied in Spain, the new centre of Jewish 
learning, and in Egypt. After the expulsion of the Jews from 
Spain, Arabic practically ceased to be used by them for  literary 
purposes, and in the rest of Europe (except perhaps in S. Italy) 
it  was never understood. Even some Hebrew works, of great 
interest to us now, must have been regarded a t  the time as of 
purely temporary value. such as. e.g., the Sefer ha-Md 'adim, frag- 
ments of which have only recently been recovered in the Geniza 
a t  Cairo. The anti-Qaraite works against 'Anan, Ibn Sikawaihi 
and Ben Ziiti, the Ki t ib  at-tamyiz, Ki t ib  al-Shara'i, Ki t ib  al- 
'Ibbur (calendar) and a book on anthropomorphisms, all in Ara- 
bic, are now lost and only known from quotations. So also are 
the refutation of the sceptic Hivi of Balkh, and the Sefer 'Oraybth 
(on prohibited marriage, against Qaraites). Of the Sefer ha-Mo- 
'adim and Sefer ha-Galzii (against David ben Zakkai), both in  
Hebrew, some fragments have been recovered recently. 

Closely allied to his polemical writings are his exegetical works. 
H e  translated most of the Bible into Arabic, and commented on 
at  least some of the books. The memorial edition1 contains 
the ( I )  version of the Pentateuch (1893), (3) of Isaiah (1896), 
( j )  of Job (1899), (6) of Proverbs ( ~ S g q ) ,  the last three with 
commentary. The translation of the j Meghilloth, and of Daniel 
(with commentary), usually ascribed to Saadia, is not really by 
him, but a genuine translation of Daniel, with commentary, exists 
in manuscript. There is also ascribed to him a midrashic work on 
the Decalogue. These all, no doubt, exhibit the defects necessary 
to the time in which their author lived. But it must be remembered 
that Saadia was a pioneer. Hayyiij, the father of Hebrew gram- 
mar, was not yet born, nor had the scientific and comparative 
study of the language begun. I n  this respect Saadia contributed 
little to  the subject. But both translations and commentaries are 
remarkable for their great learning, sound sense and an honest 
endeavour to arrive at  the true meaning of the original. They were 
thus admirably suited for their purpose, which was, like the earlier 
Targums and the later work of Moses Mendelssohn, to  render the 
sacred text more intelligible to the faithful generally and to check 
the growth of error. 

The grammatical work called Agron, a sort of dictionary, is 
now lost, as are also the Kutub al-Lughh and perhaps other 
treatises on Hebrew grammar. The explanation of the 70 (really 
go) hapaxlegomena in the Bible is still extant, and a poem on the 
number of letters in the Bible. 

On Talmudic subjects-again little is preserved beyond the KitZb 
al-Mawirith, which was published as vol. ix. of the Oeuvres com- 
plktes, together with the short treatise in Hebrew on the 13 Mid- 
dbth or canons of exegesis of R. Ishmael and 'some Responsa 
mostly in Hebrew. The translation of the Mishna, the introduction 
to the Talmud and other works of the kind are known only by 
repute. 

Of the Siddur or arrangement of the liturgy by Saadia, a large 
part exists in a single manuscript a t  Oxford, and several fragments 
have been recovered from the Cairo Geniza. Numerous other 
liturgical poems, or parts of them, have been obtained from the 
same source, and several have been published in periodicals. His 
Azhardth, a poetical enumeration of the 613 precepts, in Hebrew, 
is included in vol, ix. of the Oeuvres compl2tes. 

'Oeuvres co?~tplites d c  R. Saadia, ed. by J .  Derenbourg (Paris, 
r893 f f . ) .  



His philosophical works are ( I )  a commentary on the Sefer 
Yezira, a mystical treatise ascribed to the patriarch Abraham, 
which, as the foundation of the Kabbala, had great influence on 
Jewish thought, and was the subject of numerous commentaries; 
(2) the Kit6b al-Aminit w'd-l'tiq6dB.f (Book of Beliefs and 
Convictions), written in 933, called, in the Hebrew translation by 
Judah ibn Tibbon, Emurn-th we-DZ6th. I t s  system is based on 
reason in conjunction with revelation, the two being not opposed, 
but mutually complementary, It is thus concerned, as  the title 
implies, with the rational foundation of the faith, and deals with 
creation, the nature of God, revelation, free will, the soul, the 
future life and the doctrine of the Messiah. I t  shows a thorough 
knowledge of Aristotle, on whom much of the argument is  based, 
and incidentally refutes the views of Christians, Muslims, Brah- 
mans and sceptics such as  Hivi. From its nature, however, the 
work, although of great interest and value, never had the same 
wider influence as  that of Ibn Gabirol (q.v.). The Arabic text 
was published by S, Landauer (Leiden, 1880), the Hebrew version 
at  Constantinople in  1562 and frequently since. 

BIBLIOGRAPHY.-GrZtz, Geschichte der Juden, vol. 5 (ed. 3),  cap. 
1 0 ;  Steinschneider, Arab. Literatur der Juden (Frankft. a. M., rgoz) 
p. 46 ff . ;  W. Bacher's art. "Saadia ben Joseph," in the Jewish En- 
cyclopedia; M .  Friedlander in the Jewish Quarterly Review, v, 177 ff.; 
S. Poznariski, ibid. vol. x, 238 ff.; J. Guttmann, Die Religionsphiloso- 
phie des Saadim (Gottingen, 1882) ; W. Engelkemper, "Die religions- 
philosophische Lehre Saadja Gaons," in Baeumker's BeitrGge, iv, 4 
(Miinster, 1903) (containing a German translation of part iii of the 
Kitcib al-Amcim-t) ; A. Harkavy, Stzldien, v (St. Petersburg, 1891) 
(in Hebrew) ; S. Schechter, Smdyana (Cambridge, 1903) (texts from 
the Geniza, repr, from the Jewish Quarterly Review).  (A. CY.) 

SEA-ELEPHANT or ELEPHANT-SEAL, a genus (Mi- 
runga) of seals, so named less on account of their large size than 
by reason of the presence of a flexible trunk or proboscis. There 
are two species. The Northern sea-elephant, M. leoninz~s, was 
formerly abundant on Juan Fernandez island and thence north- 
ward to Lower California, but i t  is now very rare. The southern 
species, M. patagonica, is larger, males reaching a .length of 21 f t .  
This, too, is much reduced in numbers, but it  inhabits the Falk- 
land Islands, Kerguelen, and the Macquarie Islands and visits the 
Antarctic pack-ice. I n  both species the males are larger than the 
females. Sea-elephants yield valuable oil. 

SEAFORB, an urban district and watering-place in  the Lewes 
parliamentary division of Sussex, Englqnd, 58 mi. S.E. from Lon- 
don on a branch of the Southern railway. Pop. (est. 1938) 9,069. 
Area 6.68 sq.mi. The town is sheltered by high cliffs. I n  former 
days the river Ouse entered the English channel here, and the 
natural harbour so formed accounts for the origin of Seaford 
(Sefford, Safford, Seford), probably in Roman times, though it  is 
not mentioned in Domesday. I n  the "Domesday of Cinque Ports" 
(which existed in the reign of Edward 111, but was lost before 
1728), i t  stood first among the members of Hastings, and was 
doubtless of considerable importance until about the end of the 
14th century, when its rapid decline began owing to the constant 
alteration of the seacoast and the decay of the harbour. In  the 
16th century the town was finally deserted by the Ouse, which 
now runs into the sea a t  Newhaven, 2 mi. westward, and no re- 
vival of its prosperity occurred until the early 19th century, when 
i t  began to be frequented as  a watering-place. Fishing has always 
been the chief industry. 

SEAFORTH, EARL OF, a Scottish title held by the family of 
Mackenzie from 1623 t o  1716, and from 1771 to 1781, The 
5th earl, WILLIAM, joined the Jacobites i n  1715, and then, hav- 
ing raised 3,000 men, was present a t  the battle of Sheriffmuir 
and was appointed lieutenant-general of the northern counties. He 
also took part in  the Jacobite enterprise of 1719, being wounded 
a t  Glenshiel. I n  1716 he was attainted and his titles and estates 
forfeited; before his death in January 1740, he had been relieved 
of some of the penalties of his treason, although his titles were 
not restored. His grandson KENNETH (c. 1744-1781) was cre- 
ated earl of Seaforth in  1771, but his peerage became extinct 
when he died in August 1781, although there were still heirs to the 
older earldom, which was under attainder. This earl raised the 
regiment of Highlanders, the 78th, known later as the 2nd bat- 

talion of the Seaforth Highlanders. 
SEAHAM HARBOUR, a seaport and urban district in the 

Seaham parliamentary division of Durham, England, 6 mi. S, of 
Sunderland by a branch of the L.N.E.R. Pop. (est. 1938) 29,160. 
Area 3.86 sq.mi. The harbour was built (1828) in an uninhabited 
spot by the third marquess of Londonderry t o  facilitate the export 
of coal from the mines on his adjacent property. The harbour 
facilities were extended in 1905 but the north dock was closed in 
Jan. 1938. Besides the coal trade, which has reached about I,- 
750,000 tons exported a year, there are extensive bottle and 
chemical works. Much timber, including pit props, is imported. 

SEA-HORSE (Hippocampus), the name for small marine 
fishes, in which, as i n  others of the pipe-fish family (Syngnath- 

idae), the body is  enclosed in bony rings, 
the small mouth is placed a t  the end of a 
tubiform snout, and the gills are lobate. 
Sea-horses, of which about 50 species are 
known from tropical and sub-tropical sea< 
are distinguished by having the head, which 
somewhat resembles that of a horse. set a t  
an angle to  the body and freely movable. 
and by the tapering tai1,without caudal fin, 
whichisprehensile and can be curled round 
the stem of sea-weeds, etc. They live in a 
vertical position, swimming by  rapid un- 
dulations of the small dorsal and pectoral 
fins. The  eggs are carried by the male in 
a pouch on the under-side of the tail, in 

counTEsr OF THE N , y .  which they are hatched. Their colouration, 
z ~ O L O G I ~ h ~  SOCIETY the tubercles and spines on the head and 
S E A - H  o R s E ( H I P P O -  body, and the skinny flaps, tend to conceal 
CAMPUS) these fishes among the weeds; the flaps are 
most developed in an allied genus (Phyllopteryx) from Australia. 

SEA-KALE, Crambe maritima, a hardy perennial, a member 
of the family Cruciferae, which grows wild along the coasts of 
England, of Ireland and of the Scottish loy~lands, along the 
western coasts of Europe, and on the Baltic, reappearing on the 
Black sea. The cultivated form is grown in Great Britain and 
Europe as a vegetable for its blanched shoots, somewhat as  as- 
paragus is grown. The perennial planting is set about 3 x 3 ft. with 
year-old seedlings grown in a seed bed, o r  with root-cuttings 4 to 
5 in. long from old plants. Two years after cuttings, or 3 years 
after seed, the crown is covered with soil or a light-proof device 
to blanch the shoots. The large thick glaucous-blue leaves are 
allowed to grow part of the season, as asparagus tops are. A 
well-tended planting remains productive 8 to 10 years. 

(V. R. B.) 
SEAL, the name applied t o  members of the family Phocidae 

of the suborder Pinnipedia of the Carnivora (q.v.) and some- 
times even to all the Pinnipedia except the ~mlrus.  

Seals are all marine and swim and dive with ease. They feed 
on fish, crustacea, molluscs and even sea birds and form the main 
food of the Eskimo, the killer whale and the polar bear. They 
are fond of basking in the sun on sandy beaches, rocks or ice- 
floes and resort to the land for breeding purposes, often in  im- 
mense numbers. One young one is usually produced annually and 
many species are polygamous but do not form true "harems" 
except in the eared seals and sea-elephants (q.v.) ; the males fight 
fiercely for possession of the females. The young are taught t o  
swim by their parents. When on land, the hind limbs take no part 
in the seal's progression. Seals are  very inquisitive animals. 
The sense of smell is acute and the voice varies from a harsh 
bark to  a plaintive bleat. The common seal (Phoca vitu- 
linu) is found on the coasts of the north Atlantic and north 
Pacific. In the female, the teeth are smaller than in the male. 
The gray seal (Hdichoerus grypus) is larger, reaching a length 
of 8 ft. I t  is confined to the north Atlantic and is rare on the 
American side, where it  has never been seen south of Nova Scotia. 
I t  is the only seal which has its young late in autumn. 

See FUR-SEALS, SEAL FISHERIES, SEA-ELEPHANT, SEA-LEOPARD, 
SEA-LION. 



SEA LAWS 
SEA LAWS, a title which came into use among writers on 

maritime law in the 16th century, and was applied by them t o  
certain mediaeval collections of usages of the sea recognized as 
having the force of customary law, either by the judgments of a 
maritime court or by the resolutions of a congress of merchants 
and shipmasters. These mediaeval codes were preceded by the 
Rhodian sea law, a monument of Byzantine jurisprudence. 
Among the mediaeval sea laws the most important are the laws 
of OlCron, embodying the usages of the mariners of the Atlantic 
and the source of much of the English Maritime law; next the laws 
of Visby (Wisby). 

The earliest collection of such usages received in England is 
described in the Black Book of the Adnziralty as the "Laws of 
OlCron," whilst the earliest known text is contained in the Liber 
Memorandorum of the corporation of the City of London, pre- 
served in the archives of thcir Guildhall. These laws are in an 
early handwriting of the 14th century, and the title prefixed to 
them is La Charte d'0leroz~n des juggementz de la mier. How 
and in what manner these "Judgments of the Sea" came to be col- 
lected is not altogether certain. Cleirac, a learned advocate in 
the par l~ment  of Bordeaux, in the introduction to his work on 
Les Us  e t  coustz~mes de la mer (Bordeaux, 1647), states that 
Eleanor of Aquitaine (q.v.), having observed during her visit 
to the Holy Land that the collection of customs of the sea con- 
tained in The  Book of the Consulate of the Sea (see CONSULATE 

OF THE SEA) was held in  high repute in the Levant, directed on 
her return that a record should be made of the judgments of the 
maritime court of the island of Olbron (at that time a peculiar 
court of the duchy of Guienne), in order that they might serve 
as law amongst the mariners of the Western sea. H e  states 
further that Richard I .  of England, on his return from the Holy 
Land, brought back with him a roll of those judgments, which he 
published in England and ordained to be observed as law. Though 
some writers doubt the story of Richard I .  having brought back 
La Leye Olyrozm t o  England, the general outline of Cleirac's 
account accords with a memorandum on the famous roll of 12 

Edw. III. ,  "De Superioritate Maris Angliae," for many years 
preserved in the archives of the Tower of London, now deposited 
in the Public Record Office. According to this memorandum, the 
king's justiciaries were instructed to  declare and uphold the laws 
and statutes made by  the kings of England, in order to maintain 
peace and justice amongst the people of every nation passing 
through the sea of England. 

The earliest version of these OlCron sea laws comprised certain 
customs of the sea which were observed in the wine and the oil 
trade, as carried on between the ports of Guienne and those of 
Brittany, Normandy, England and Flanders. No English trans- 
lation seems to have been made before the Rutter of the Sea, 
printed in London by Thomas Petyt in  1536, in which they are 
styled "the Lawes of ye Yle of Auleron and ye Judgementes of 
ye See." A Flemish text, however, appears to have been made in 
the latter part of the 14th century, the Purple Book of Bruges, 
preserved in the archives of Bruges, in a handwriting somewhat 
later than that of the Liber Memorandorum. Prefixed to this 
Flemish version is the title, "Dit es de Coppie van den Rollen 
van Oleron van den Vonnesse van der Zee." Certain changes, 
however, have been made in the Purple Book of Bruges in the 
names of the ports mentioned in the original Gascon text. For 
instance, Sluys is  in  several places substituted for Bordeaux, just 
as in the Rut ter  of the Sea London replaces Bordeaux. That 
these sea laws were administered in the Flemish maritime courts 
may be inferred from two facts. First, a Flemish translation of 
them was made for the use of the maritime tribunal of Damme. 
which was the chief Flemish entrep6t of the wine trade in the 
13th century. The text of this translation has been published by 
Adriaen Verwer under the title of the Judgments o f  Damme. In 
the second place, there is preserved in the archives of the senate 
of Danzig, where there was a maritime court of old, an early 
manuscript of the 15th century, containing a Flemish reproduc- 
tion of the Judgments of OlCron headed "Dit is Twater Recht in 
I'laenderen." So far there can be no doubt that the Judgments 
of OlCron were yeceived as sea laws in Flanders as well as in Eng- 

land in the 14th century. Further enquiry can trace them as they 
followed the course of the wine trade in the North sea and the 
Baltic sea. Boxhorn, in his Chronyk van Zeelande, has published 
a Dutch version of them, which van Leeuwen has reproduced in 
his Batavia Zllustrata, under the title of the Laws of West-Capell 
in Zealand. Verwer has also published a Dutch text of them in 
his Nederlant's See-Rechten, accompanied by certain customs of 
Amsterdam, of which other mss. exist, in which those customs are 
described as usages of Stavoren, or as usages of Enkhuizen, both 
ports of active commerce in the 15th century. 

A new and enlarged collection of sea laws, purporting t o  be 
an extract of the ancient laws of OlCron, made its appearance in 
the latter part of the 15th century in Le Grant routier de la mer, 
printed a t  Poitiers in France by Jan de Marnef, a t  the sign of the 
Pelican. The title-page is without a date, but the dedication, which 
purports to  be addressed by its author, Pierre Garcie, alias Fer- 
rande, to his godson, is dated from St. Gilles on the last day of 
May 1483. I t  contains 47 articles, of which the first 22  are iden- 
tical with articles of the "Judgments of the Sea," in the Liber 
,Ifenzorandorum, the remaining articles being evidently of more 
recent origin. A black-letter edition of this work in French, with- 
out a date, is preserved in the Bodleian Library a t  Oxford, and 
to the last article this colophon is appended: "Ces choses prC- 
cCdentes sont extraictes du trits utille e t  profittable Roolle Doloy- 
ron par le dict Pierre Garcie alias Ferrande." An English transla- 
tion is printed in the appendix to  A View of the Admiral Jurisdic- 
tion, published in 1661 by Dr. John Godolphin, in which the laws 
are described as "an Extract of the Ancient Laws of OlCron ren- 
dered into English out of Garsias alias Ferrand." This new text 
seems to have been superseded in a short time by Cleirac's Us et  
coustumes de la mer, to  which was appended the following clause 
of authentication: "Tesmoin le See1 de YIsle d 'olhon,  estably 
aux contracts de la dite Isle, le jour du Mardy aprits la Feste 
Sainct AndrC l'an mille deux cens soixant-six." Cleirac does not 
inform us from what source or under what circumstances he 
procured his text, nor on what authority he has adopted in cer- 
tain articles readings a t  variance with those of Garcie, whilst he 
retains the same number of articles, to  wit, 47. The clause of 
authentication cannot be accepted as a warranty above suspicion, 
as the identical clause of authentication with the same date is 
appended to the early Norman and Breton versions of the rolls, 
which contain only 26 articles. Cleirac's version, however, owing 
probably to the superior style in which it  was edited, and to 
the importance of the other treatises on maritime matter which 
Cleirac had brought together for the first time in a single volume, 
seems to have obtained a preference in England over Garcie's 
text, as it  was received in the High Court of Admiralty during 
the judgeship of Sir Leoline Jenkyns, and an English translation 
of it  was introduced into the English translation of the Black 
Book o f  the Admiralty made by John Bedford, the deputy regis- 
trar of the High Court. I t  seems to have been Bedford's inten- 
tion to  print this translation under the title of "Sea Laws"; but 
the manuscript passed into the hands of Sir Leoline Jenkyns, 
who gave it  to the College of Advocates in 1685. The Black 
Book itself, which was mislaid for a long time from the Admiralty 
Registry, was discovered in the 19th century and placed in the 
Record Office. 

The parent stock of the Visby sea laws, which guided the 
mariners and merchants of the North sea and, the Baltic, may 
have been a code preserved in the chancery of Liibeck, d r a m  up 
in the Old Saxon tongue, and dated 1240. On the other hand 
the Visby sea laws may have been a separate code drawn up at  
Visby. The fact of a resemblance between the two is not conclu- 
sive for all the mediaeval sea laws in general treated maritime 
questions, which were then of a simple nature, in much the same 
way. 

No definite answer can be given to the question, How did this 
collection of sea laws acquire the title of the "Visby sea laws" 
outside the Baltic? Under this title they were received in Scr,t- 
land in the 16th century, as may be inferred from extracts from 
them cited in Sir James Balfour's System of the more Ancient 
Laws of Scotland, which, although not printed till I 754, was com- 



SEA-LEOPARD-SEAL FISHERIES 
pleted before his death in 1583. The text of the Visby sea laws 
generally current in England is an English translation of a French 
text which Cleirac published in 1641 in his Us et coustumes de 
la mer, and is an abbreviated, and in many respects mutilated, 
version of the original sea laws. From a practical point of view 
the question is not of importance; the existence of this well 
known code is the matter of interest. 

See Pardessus, Collection de lois maritimes anfe'rieures au XVI1l.e 
si2cle (6 vols., 1828-45) ; Schlyter, L'Wisby Stadslag och Sjoratt," 
being vol. viii. of the Corpus Jzcris Sueco-Gotorum Antiqui (Lund, 
1853) ; The Black Book of the Admiralty, ed. by Sir Travers Twiss 
(4 vols., 1871-76) ; W. Ashburner, The Rhoaan Sea Law (1909); 
W. S. Holdsworth, History of English Law, vol. i. (1922). 

(T. T.; E. S. R.) 
SEA-LEOPARD or LEOPARD-SEAL (Stenorhynchus 

leptonyx), a large seal (9.v.) inhabiting Antarctic regions and 
often reaching a length of 12ft. The variegated colours of the 
fur have given i t  its name. During the summer, the leopard-seal 
feeds largely on penguins (9.v.). I t  is an especial foe of the 
AdClie penguin; in  the stomach of one killed by Levick (Antarc- 
tic Penguins) the remains of no fewer than 17 were found. 

SEAL FISHERIES. The animals taken by sealers are mem- 
bers of several genera, but are alike in being gregarious in habit, 
and in producing their young on shore, a t  well defined seasons, a t  
places which are revisited year after year. Their meat, hides, fur 
and blubber are of the greatest value to  primitive peoples for food, 
for canoe making, light and heat-even the sinews are utilized as 
thread-and except in the Antarctic, have made them a quarry 
from time immemorial; but when sealing on a large scale became 
important as a commercial undertaking, their habits both dictated 
the chief methods employed and rendered them in the highest 
degree vulnerable. One species, the sea cow (Rhytina stelleri), in- 
deed became extinct only some 20 years after its discovery, and 
in some regions the depletion of others led to a cessation of seal- 
ing. The first and usual method employed by sealers was to  attack 
the herds both on the ice or, particularly, on the breeding grounds 
or "rookeries." I n  the pursuit of the fur seals of the Pacific 
(Otaridae) hunting in the open sea, or "pelagic" sealing was de- 
veloped, and proved most wastefully destructive, owing to the fre- 
quency with which the dead seals sank before they could be taken 
into the boats; pelagic sealing, however, was first restricted by 
various regulations and ultimately prohibited. 

E a r l y  Seal  Fishing.-Seals, and particularly walruses or 
"morses" (Trichechzcs rosmarus), were taken in the north Atlantic, 

THE WHALER "HARMONY." B U I L T  I N  1809, WHICH LATER BECAME A 
TRADER,  FROM A COLOUR AQUATINT BY E. D U N C A N .  AFTER W . J .  HUGGINS 

in the borders of the Arctic region, by whalers from the beginning 
of the northern whaling a t  the dawn of the 17th century, for 
their skins, blubber and tusks, the latter being a somewhat inferior 
ivory, and their teeth were bought also from natives. I n  the most 
prosperous days of northern whaling the whalers neglected seals, 
but in the latter part of the 19th century the whalers again were 
glad to include them in their catch. Meanwhile, sealing as a sep- 
arate occupation had developed during the previous century. The 

skins were a t  that time of more value than a t  any later time. The 
chief species taken were the Greenland seal (Phoca groenlandica), 
hooded seal (Cystophora cristata), and bearded seal (Erignuthw 
barbatus). The grey seal (Halichoerus grypt~s), and the com- 
mon seal (Phoca vitzdina), are not a t  present the subject of com- 
mercial exploitation, though the latter is killed by fishermen under 
the conviction, not a t  present too well founded, that it causes 
great depredations among the food species. 

Atlantic sealing occurs in the spring, from Novaya Zemlyb to 
Newfoundland and Labrador. For  the eastern grounds sealers sail 
chiefly from Norwegian ports, for the western from those of New- 
foundland and Canada. They are not usually large vessels. The 
western sealers have been aided materially by the location of the 
herds by air craft. The young Greenland seals are born along 
the eastern grounds about the first half of March, and on the 
western grounds in the latter half of the same month. Some 
other seals keep somewhat the same season. The regulations made 
by most nations engaged in Atlantic-Arctic sealing are based on 
these facts. Newfoundland allows sealing between March 13 and 
April 15, and all grounds as far east as Jan Mayen (and a little 
farther) are closed to European sealing nations until early April; 
further east the industry is the subject of Russo-Norwegian 
agreements. Atlantic-Arctic sealing accounts annually for 600,ooo 
or 700,000 seals. The take by vessels from Newfoundland and 
Canada now averages about 220,000 seals annually. 

T h e  Fur Seal.-The fur seals (Otaridae) differ from those 
mentioned above in possessing a permanent under coating of short, 
soft fur, the "seal skin" of the costumier. They were opened to 
exploitation by the voyage of Bering in the Pacific-Arctic zone 
in 1741. Their migrations cover great areas, from the latitude 
of southern Japan on the west and from southern California in 
the east, to the great rookeries on Commander and Pribilof 
islands respectively; late in  the 19th century the latter held some 
2 3  million seals, and the former over a million. Another rookery, 
on Robben island, in  the Sea of Okhotsk, was of very minor im- 
portance. All these herds were greatly reduced, and by  1897 did 
not exceed 600,ooo individuals in all. 

The typical adult male or bull (sikatch) of the second group 
attains maturity about the seventh year, and weighs from 400 to 
500 lb. I t  is 6 ft. in  length, with a girth of 44 feet. The fur is 
blackish or dark brown, with long yellowish-white hairs, especially 
long and firm on the back of the neck, forming the so-called "wig" 
or mane. The animal stands erect and runs or "lollops" along the 
ground when on land. The adult female, or cow (matka), is much 
smaller, averaging about 80 lb. in weight, with length and girth in  
proportion. The fur  is of varying shades of brown; she bears her 
first young at  the age of three years. The breeding-grounds are 
boulder-strewn beaches or rocky hill slopes near the shore. On 
these the she-bears congregate in  close-set masses called "rook- 
eries." The unit of rookery life is the family group, or "harem," 
each bull collecting as many females as  he can control. The num- 
ber ranges from one t o  roo or more, averaging about 30. The 
bulls reach the islands early in May and take up their places. The 
cows begin to arrive the first week in June. The number on the 
rookeries from day to day grows steadily to  a climax about the 
middle of July, when about one-half are present, the number 
actually on the ground diminishing to about one-fourth a t  and after 
the close of the breeding season with the end of July. The single 
young, or pup (kotik), weighing 10 to  12 lb. and jet black in 
colour, is born within six to  48 hours after the arrival of the cow. 
Within a week the latter is served by the bull, and by  the end 
of another week she goes to  sea to  feed, returning a t  gradually 
lengthening intervals through the summer to nourish her young, 
left in the meantime t o  care for itself on the rookeries. The bulls, 
having fasted since their arrival in May, go away in August to  
feed. The pups learn to  swim a t  the age of a month or  six weeks, 
and in November, with the approach of winter, swim away with 
their mothers to  the south. The migration of the seals is said t o  
keep fairly well t o  the IOO fathom line. 

Pelagic  Sealing.-At first the catch averaged 75,000 per an- 
num, but after about 1868 it  increased rapidly, and from 1879 
sailing vessels carrying numerous canoes were employed to attack 
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the migrating seals, which were thus deprived of their natural 
closed season; these vessels a t  one time exceeded IOO in number; 
some of them carried as many as 25 canoe crews. I t  has been esti- 
mated that by 1902 a million seals had been taken at  sea, and, 
unfortunately, the breeding females were killed with the rest. to 
the great detriment of the recuperative powers of the stock. In the 
Bering sea pelagic sealing indeed well over half the catch was of 
this class. The greatest catch, however, was always on shore. 
From the Pribilof and Commander herds nearly 2 3  million were 
taken on Iand between 1868 and 1897. 

L a n d  Sealing.-Fortunately, the conduct of the seals on 
land permits of the catch being made with the least possible at- 
tendant depletion of stock. The young males, or bachelors, "haul 
out" to rest and sleep on beaches adjacent to, but distinct from, 
the breeding-grounds. Here they are surrounded a t  night by the seal- 
ing gangs, rounded up in droves of from 1,000 to 3,000, and driven 
inland to the killing-grounds. The large droves are broken up into 
successive "pods," or groups, of from 20 to  50, of which the 
"killable" seals (animals of three years of age or approximating 
to such in size) are knocked down with clubs, those too large or 
too small being aliowed to escape. The skins are removed, salted 
in kenches and, when cured, are exported. 

Apart from this degree of economy, however, a long series of 
enactments have been made for the protection of the seals (and 
of sealing). A treaty between the British empire, the United 
States, Russia, and Japan, not only regulates land sealing in the 
North Pacific but prohibits pelagic sealing. When this conser- 
vation treaty became effective in  1911 the herd on the Pribilof 
Islands numbered about 132,000 animals. During the 28 years 
since, to 1939, about 900,000 skins have been taken under the 
supervision of the U.S. Bureau of Fisheries, the take in 1939 being 
about 60,500 skins. The herd on the Pribilof Islands, during the 
summer of 1939, numbered about 2,000,000 animals. 

The fur seal (Arctocephalus australis) of the south was once 
taken a t  the Galapagos islands, Tierra del Fuego, Lobos islands, and 
this or other species a t  South Africa, Australia, New Zealand and 
many points about the Antarctic circle. In  South Georgia and 
other dependencies of the Falkland islands it was abundant at  
one time, and was taken before 1793. Sealing and exploration 
were mutually helpful, much geographical discovery being due 
to whalers and sealers, while sealing, like whaling, followed ex- 
ploration in other cases. Great numbers of sea leopards (Hydrurga 
leptonyx), sea elephants (lVfirounga leonina), Weddel's seals 
(Leptonychotes weddelli) and other species were seen by early 
voyagers, but a t  first the skins of the fur seals alone seem to 
have been taken. One of the earliest recorded landings was that 
of the Argentine ship, "Juan Nepomucena," which brought in 
13,000 skins in 1820. I n  this and the two following years over 90 
vessels, roughly equally divided between Great Britain and the 
United States, worked the southern grounds. I n  the first season, 
catches of 18.000 were not unusual, and five British ships took 
g5,ooo seals in all. Seal oil and blubber, particularly from the 
elephant seal, began to be taken. Weddel estimated that in the 
two seasons, 1820--21 and 1821-22, 1,200,000 fur seals were taken 
from South Georgia, and 320,000 from the South Shetlands alone, 
with 940 tons of elephant seal oil. I t  is not surprising that the 
sealing rapidly disappeared. By 1892 sealing vessels sailed from 
South American ports homeward with mixed cargoes; and though 
in the early '90s a Scottish whaling expedition to the Ross sea 
took 20,000 skins with four ships, by the end of the 19th century 
the fur seal had almost completely disappeared from the Fallr- 
land island dependencies a t  least. Other seals, sea elephants in 
particular, had very greatly diminished in number. From 1881 
sealing in these territories has been regulated; close seasons were 
introduced, and sealing is now only permitted under licences, 
which may determine both the kind and number of seals taken. 
The capture of fur seals is prohibited. 

T h e  E l e p h a n t  Seal.-The chief modern sealing of this region, 
and sne which has responded in a satisfactory way to the regula- 
tions which govern it, is that for the elephant seal. This seal is 
taken by whalers. but pups may not be taken, nor, as far as 
practicable, female seals-an effort to  put into force the same 

trend of regulation as that followed in northern waters for the 
fur seals. There is also a close season and closed areas along 
certain stretches of coast. The absence of segregation of young 
males on the rookeries is a hindrance to the observance of the 
regulations. Elephant seals are of great size, the females reaching 
8 or g ft., and the male sometimes 2 0  f t .  in length. Pairing takes 
place immediately after the young are born, early in October, and 
the young, which are born singly, are usually weaned in Novem- 
ber; these circumstances have determined the closed periods 
enforced. During February and March the large males haul out 
on the beaches, and are there for some time in good condition, 
yielding some five or six barrels of oil. In  recent years the num- 
ber of seals taken a t  South Georgia is in the neighbourhood of 
3,000 per annum; there are elephant seals (except sea leopards) 
which never reach 100, and Weddel's seals, which seldom reach 
2 0  and never 50. 

See H. W. Elliot, "Monograph of the Seal Islands of Alaska," U . S .  
Fish Comnzission, Bulletin 147 (1882) ; C. H. Merriam and T. C. 
Mendenhall, Proc. Paris Arbitration (1891) ; Report of the Inter- 
departmental Committee on Research and Development in the Falk- 
land Island Dependencies (1920) ; Bureau of Fisheries, Alaska Fishery 
and Fur Seal I~dustuies; Annual Reports ~f the Alaska Division 
(Washington) ; L. Stejneger, "The Asiatic Fur-Seal Islands and Fur- 
Seal Industry," U.S. Treasury Document zo17,4 (1896-97) ; W. T. 
Grenfell and others, Labrador (Ncw Yorlr, 1909). 

SEALING WAX. I n  mediaeval times, when the principal 
use of sealing,wax was for attaching the impression of seals to  
official documents, the composition used consisted of a mixture 
of Venice turpentine, beeswax and colouring matter, usually ver- 
milion. The preparation now employed contains no wax. Fine 
red stationery sealing wax is con~posed of about seven parts by 
weight of shellac, four of Venice turpentine, and three to  four of 
vermilion. The rosins, o r  colophny, are melted together in a cop- 
per or earthenware pot over a moderate fire, and the colouring 
matter is added slowly with careful stirring. The mass when 
taken from the fire is poured into oiled tin nloulds the form of the 
sticks required, and when hard the sticks are polished by  passing 
them rapidly over fire or through a spirit flame, which melts the 
superficial film. For the highest qualities of sealing wax 
bleached lac is employed, and a proportion of perfuming matter- 
storax or balsam of Peru-is added. I n  the commoner qualities 
considerable admixtures of chalk, carbonate of magnesia, baryta 
white, or other earthy matters are employed, and for the various 
colours appropriate mineral pigments. In  inferior waxes ordinary 
rosin takes the place of lac, and the dragon gum of Australia 
(from Xanthorrlzoea hastilis) and other rosins are similarly sub- 
stituted. Such waxes, used for bottling, parcelling, and other 
coarser applications, run thin when heated and are comparatively 
brittle, whereas fine wax should soften slowly and is tenacious and 
adhesive. The most important use of sealing wax, a t  the present 
time, is in the construction of dry batteries (see BATTERY). 

SEA-LION, the name for the larger members of the eared 
seals (Otariidae) forming the genus Otaria. The largest species 
is the northern sea-lion ( 0 .  stelleri) from the North Pacific and 
Bering sea; it reaches 13ft. in length. The Patagonian sea-lion 
( 0 .  jubata) possesses a distinct mane and small ears. The Cali- 
fornian form (0.  gillespii) is  much smaller, and the commonest 
species in captivity where i t  is well known for its intelligence, 
activity and hoarse, barking voice. There are two other species. 
During the breeding season the males fast for a week or ten days. 
The period of gestation is nearly 12 months, or, more probably, 
thirteen lunar months. 

SEALS. The word "seal" (Lat. sigillum, O.Fr. scel) is em- 
ployed as a term to describe both the implement for making the 
impression, and the impression itself; this article will be confined 
to the latter usage only, except when the seal is referred to  as 
the matrix. I n  the East the age-old custom of using the seal as 
a stamp of authentication of a document is parallel to the western 
habit of inscribing a signature. However, the seal is sometimes 
used in Europe and America for the same purpose, especially in 
the case of sovereigns, courts, officials, bishops, States, corpora- 
tions, etc. The subject is treated here under Seal of the U.S.A., 
European, and Japanese and Chircese. 
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SEAL OF THE UNITED STATES 

The  practice of authenticating important state documellts by 
affixing to them a seal emblematic of the governing power, dates 
from remote antiquity; and this practice prevailed among the 
governments of civilized nations a t  the time the United States 
came into existence. Accordingly, on July 4, 1776, within a few 
hours after agreeing to the Declaration of Independence, the 
Continental Congress recognized the need of a seal for the new 
nation by naming a committee of three, Benjamin Franklin, John 
~d~~~ and ~h~~~~ jegerson, i c t o  bring in a device for a seal for 
the United States of America." This committee called into con- 
sultation Pierre Eughne du Simitihre, an artist of Philadelphia; 
each of the four men proposed a design; du Simitikre's, with 
slight modifications, was preferred for  the obverse; and Franklin's 
was accepted for the reverse. On August 20, 1776, the 
mittee reported its design to Congress; but the report was tabled, 
and for three years and a half no further action was taken. Al- 
though this proposal was thus deemed unsatisfactorj., certain of its 
elements were carried over into the seal finally adopted, namely, 
the use of a shield, the motto "E Pluribus Unum," the "Eye of 
Providence in a radiant Triangle" and the date "MDCCLXXVI." 

On March 25, 1780, the report of the first committee was re- 
ferred to a new committee, then appointed, consisting of James 
Lovell, of John Morin Scott, of New York and 
William Churchill Houston, of New Jersey. This committee, which 
received artistic assistance from Francis Hopkinson, Treasurer of 
~ o a n s  under the Continental Congress, reported a new design on 
May 10 (or I I ) ,  1780; on the following May 17 Congress consid- 
ered the report and, after debate, ordered i t  recommitted; and 
nothing further was accomplished for  nearly two years. While this 
proposal thus suffered the same fate as  the preceding one, certain 
of its elements were likewise carried over into the final seal, 
namely, 13 alternate stripes on the shield, the olive branch and 
the crest comprised a "radiant constellation of 13 Stars." 

I n  the spring of 1782 a third committee, consisting of Arthur 
Middleton and John Rutledge, of South Carolina, and Elias Boudi- 
not, of ~ e w  ~ e r s e ~ ,  was appointed to design a seal. This committee 
called to  its assistance William Barton, A.M., of Philadelphia, who 
possessed some knowledge of heraldry and drawing. Barton pre- 
pared two complicated designs, the second of which was accepted 
by the and reported to Congress On May 97 1 7 ~ ~ .  In 
this design the eagle displayed on the obverse and the pyramid on 
the reverse made their appearance; and, except for  the mottoes 
and the date, the reverse here n ~ c h e d  approximately its final form. 
Still unsatisfied, however, Congress on the following June I3  
referred this and the previous reports to  Charles Thomson, Secre- 
tary of congress. With the reports of the three committees be- 
fore him, Thornson now prepared his own design. Adopting the 
eagle as a central figure, he specified that it  be an American eagle 
and "rising" instead of "displayed." I n  the sinister talon he placed 
a bundle of arrows; in the dexter, an olive branch, which had 
figured in the design of the second committee; for  the crest he 
used the constellation of 13 stars, also from the design of the 
second committee; on the shield he rearranged in the form of 
chevrons the red and white stripes which the second committee 
had made diagonal and the third had made horizontal; and from 
the report of the first committee he adopted the motto "E Pluribus 
Unum," which he placed on a scroll in the eagle's beak. For 
the reverse he accepted the design reported by the third corn- 
mittee, except for the mottoes, which he changed; the date 
"MDCCLXXVI," which had figured in the reports of the first and 
second committees and which he reintroduced; and the "Eye, sur- 
rounded with a Glory," which he made "an Eye in a triangle sur- 
rounded with a glory," as in the report of the first committee. 
This device, with a rough sketch of the obverse, Thomson sub- 
mitted t o  Barton. Under date of June 19, 1782, Barton remote 
the description of the obverse. H e  changed the slueld of Thorn- 
son's design by substituting vertical stripes of alternating white 
and red, with a blue chief, in place of the chevrons; he restored 
the "displayed" eagle of the third committee's report; and he 
specified that the sheaf of arrows contain 13. Thomson imme- 
diately wrote his report to Congress, basing it  on Barton's descrip- 

tion of June 19, with slight modifications, and including his own 
previous description of the reverse. On June 20, 1782, he sub- 
mitted his report t o  Congress; it  was accepted the same day; and 
the question of a device for "the great seal" was thus finally 
settled. The description or blazon then adopted, which reads as fol- 
lows, remains part of the law of the land today (for Thomson's 
"Remarks and explanation" regarding the symbolism of the device, 
see Journals of the Continental Congress, XXII ,  339-340): 

ARMS. Paleways of thirteen pieces, argent and gules; a chief, 
azure; the escutcheon on the breast of the American eagle displayed 
proper, holding in his dexter talon an olive branch, and in his sinister 
a bundle of thirteen arrows, all proper, and in his beak a scroll, in- 
scribed with the motto, "E Pluribus Unum." 

For the CREST. Over the head of the eagle, which appears above 
the escutcheon, a glory, or, breaking through a cloud, proper, and 
surrounding thirteen stars, forming a constellation, argent, on an 
azure field. 

REVERSE. A pyramid unfinished. In the zenith, an eye in a 
triangle, surrounded with a glory proper. Over the eye these words, 
"Annuit Creptis." On the base of the pyramid the numerical letters 
~ ~ ~ ~ ~ ~ ? V 1 .  And underneath the "NOvus Ordo 

Soon after the action of Congress the obverse of the seal was 
in brass. ~t was used as early as sept.  16, 1782, On full 

power issued to General Washington to arrange with the British 
for exchange of prisoners of war. The seal was in the custody of 
Charles Thomson, as Secretary of Congress, until he delivered it  
on july 23, 1789, to president washington, who entrusted it tern- 
porarily to the charge of R~~~~ ~ l d ~ ~ ,  former ~~~~t~ Secretary 
of Congress. By the act of Congress of Sept. 15, 1789, which 
changed the Department of Foreign Affairs to the Department of 
State, the seal of 1782 was declared to be the seal of the United 
States and the Secretary of State was made its custodian. Sections 
3 and 4 of that act (incorporated in U.S. Code, title 4, sections 
4-5) read as follows: 

SEC. 3.  And be it further enacted, That the seal heretofore used 
by the United States in Congress assembled, shall be, and hereby is 
declared to be, the seal of the United States. 

SEC. 4. And be it further enacted, That the said Secretary shall 
keep the said seal, and shall make out and record, a?d shall the 
said seal to all civil commissions, to officers of the Un~ted States, to be 
appointed by the President by and with the advice and consent of the 
Senate, or by the President alone. Provided, That the said seal shall 
not be affixed to any commission, before the same shall have been 
signed by the President of the United States, nor to any other instru- 
ment or act, without the special warrant of the President therefor. 

I n  the course of its history six (or possibly seven) dies of the 
seal of the United States have been cut and used officially. The 
first, executed in brass by an unknown engraver, was employed as 
early as Sept. 16, 1782, and as late as April 24, 1841. This seal 
measures about z+in. in diameter. Of quaintly archaic style, its 
distinguishing characteristics are a border resembling a chain of 
flowers, six-pointed stars and the arrows touching the border. 
Intended for impression on wax, it  had but one face, cut in in- 
taglio. Almost invariably it  was impressed on a circular paper 
wafer, a thin layer of red wax being introduced between the 
wafer and the document for the double purpose of attaching the 
wafer and bringing out the device in relief. T o  the instrument of 
ratification of the Treaty of Ghent (1814) and of other treaties 
of the decade following, this seal was affixed pendantly somewhat 
in the manner described below. 

The second die was cut in  1825. I t  Was furnished, it  seems, by 
Seraphim Masi, jeweller and silversmith of Washington, t o  whom 
on May 4, 1825, the Department of State paid $406 "for Treaty 
Boxes & a great Seal." About 43in. in diameter, it depicts the 
eagle realistically rather than heraldically. This die did not super- 
sede the first, but was employed concurrently with it, being re- 
served for preparing pendant seals. I t s  manner of use was as  
follows: In  the die was cast a red wax disk a quarter of an inch 
thick; the disk was pressed on melted wax to produce a cake 
nearly an inch thick, through the diameter of which ran the heavy, 
tasselled cords that bound the engrossed pages of the document 
to their blue-velvet cover; and the wax, for protection, was en- 
closed in a metal case or skippet about five inches in diameter 
and an inch and a half thick. The skippets were usually of silver; 
some were "of silver richly gilt"; a few were of gold; and the 
skippet top or cover bore a representation of the seal device cast 



in relief. While ordinarily the pendant seal was used only on 
instruments of ratification of treaties destined for exchange with 
foreign governments, it was affixed in some rare instances to full 
powers and ceremonial letters. The full power and the letter of 
credence carried by Commodore Matthew C. Perry on his mission 
to Japan in 1853-54 both bore the pendant seal enclosed in skip- 
pets of solid gold; and the instrument of ratification of Perry's 
treaty of March 31, 1854, was similarly sealed, with a gold skippet 
for  which the Department of State paid $700. 

From 1857 the device of the skippet covers was cast in a die cut 
by Samuel Lewis, a Washington jeweller. This die was of the same 
size as the second die, described above, and its engraving was 
closely copied therefrom, distinguishing features being its greater 
depth and the stronger brow and shaggier feathering of the eagle. 
Some wax disks similar to  those of the second seal were also cast 
in this die, and possibly a few were used in sealing documents, 
although no actual example of such use is known. Examination of 
United States instruments of ratification in certain foreign 
archives reveals that the seal of 182 j was employed at  least as 
late as 1869. Pursuant to  an order of Secretary of State Hamilton 
Fish of Feb. 4, 1871, use of the pendant seal was abandoned in 
favour of the wafer seal for all purposes. 

The third die, which superseded the first, was used from April 
1841 until November 1877. I t  was cut in cast steel by John V. 
N. Throop, engraver and copper-plate printer of Washington, a t  a 
cost of $60. Of approximately the same size as the seal of 1782, 
i t  differs therefrom in the style of its execution. The device has 
the appearance of being crowded toward the top; the stars, which 
for the first time are five-pointed, are minute; and the sheaf of 
arrows departs from the law in that it includes not thirteen, but 
six. During the first twenty years or more of its service, this die, 
like that of 1782, was impressed on a wafer over wax; there- 
after glue or paste replaced the wax for attaching the wafer to  
the document, and there are indications that a crude counter-die 
may have been provided. The die that superseded the third was 
used from November 1877 until April 188j. I t  was cut by Herman 
Baumgarten, seal engraver of Washington, a t  a cost of $ I O ~ . ~ O ,  
including press, case and locks. Measuring about zbin. in diam- 
eter, i t  was executed in close imitation of the seal of 1841; and 
like that seal it  departs from the law in having but six arrows in 
the sinister talon. I t  is readily distinguished from the earlier seal 
by the larger size of its stars; and i t  was provided with a counter- 
die. 

Criticism of the faulty design of the seal then in use led to an 
act of Congress of July 7, 1884, appropriating $1,000 to "enable 
the Secretary of State to obtain dies of the obverse and reverse 
of the seal of the United States, and the appliances necessary 
for making impressions from and for the preservation of the 
same." Theodore F. Dwight, Chief of the Bureau of Rolls and 
Library of the Department of State, who supervised the design- 
ing of the new die, called into consultation prominent historians 
and authorities on heraldry and engraving. The design of the 
obverse was determined upon with great care. I t  was an enlarge- 
ment of the seal of 1782 with modifications aimed at  artistic 
improvement and stricter adherence to  the original resolution 
creating the seal. Although the act of 1884 provided also for cut- 
ting the reverse, i t  was decided to leave this provision unexecuted; 
and the reverse of the seal, "spiritless, prosaic, heavy, and inap- 
propriate," has remained uncut and unused to this day. The ob- 
verse provided for by the act of 1884 was cut by Tiffany & 
Company, of New York, and served from April 1885 to Jan. 
1904. I t s  diameter of three inches distinguishes it from all previ- 
ous dies. Provided with a counter-die, i t  was usually impressed 
over a paper wafer pasted to  the document; but there are ex- 
amples of its impression directly upon a document, a practice 
authorized by act of Congress of May 31, 1854. About 1888 the 
present style of wafer, with invected edge, replaced the serrated 
form previously used. 

After 17 years of use the die of 1885 was deemed to have 
become too much worn for further service. Accordingly an act 
of Congress of July I ,  1902, appropriated $1,250 to "enable the 
Secretary of State to  have the Great Seal of the United States 

recut." After some discussion in the Department of State, i t  was 
decided that the new die should follow exactly the design of the 
seal of 1885. The appropriation, having lapsed before the die had 
been cut, was renewed by act cf March 3, 1903, which specified 
that the seal should be "recut from the original model," thus pre- 
cluding any departure from the design of 1885. The die, engraved 
in hardened steel by  Bailey, Banks & Biddle, of Philadelphia, was 
first used on Jan. 27, 1904, and continues in current service. 
Measuring 3 inches in diameter, i t  may be distinguished from 
the seal of 1885 by its greater depth and by minute differences 
in the rays of the "glory." I n  the 188; seal all the rays are solid 
lines; in the 1904 seal every other ray is a dotted line. Like the 
earlier seal, i t  is provided with a counter-die; and it  is usually 
impressed over a paper wafer pasted to the document, although 
examples are to be found without the wafer. The present dies 
and press are in the Recruiting and Selection Section of the 
Division of Personnel Supervision and Management of the De- 
partment of State, where they are carefully kept under lock and 
key when not actually in use. 

Legally. the seal has two designations, "the great seal" and 
"the seal of the United States." both of whirh appear in acts of 
Congress and in a decision of the Supreme Court and both of 
which are in general use. I n  the resolution of Congress creating 
it ,  the seal is referred to as "the great seal," and during the early 
years of the Department of State that designation served to dis- 
tinguish it from the seal of the Department, then termed the 
"seal of office" or  "privy seal." The act of 1789, however, de- 
claring the seal of 1782 to be "the seal of the United States," 
mentions it in those words; in documents to  which i t  is affixed 
there is long-standing precedent for the same wording; and a pub- 
lication of the Department of State of 1939 is so entitled. 

The seal has a limited use which is strictly guarded by law. 
With the expanding functions of the Government, the extent of 
its use has been curtailed from time to time by  act of Congress 
or Executive order. For instance, where formerly the seal was 
affixed to all civil (not military or naval) commissions signed 
by the President, now persons appointed by the President to  
serve under Cabinet officers other than the Secretary of State are 
commissioned under the seals of the respective departments. At 
present the great seal is affixed t o  presidential proclamations; 
instruments of ratification of treaties; full powers; exequaturs; 
presidential warrants for the extradition of fugitives from the 
justice of the United States; commissions of Cabinet officers; 
commissions of Ambassadors, Ministers and other Foreign Service 
officers; and commissions of all other civil officers appointed by 
the President which are not by law required t o  issue under an- 
other seal. Also, the seal is placed on the outside of the envelope 
containing a letter of credence or other ceremonial communication 
from the President to the head of a foreign government. T o  
commissions that issue under the great seal, the Secretary of 
State is required by law to cause the seal to be affixed after 
signature by the President; for "any other instrument or act" 
the Secretary must have a special warrant from the President 
directing him to do so. Except for some proclamations and the 
commissions of some civil officers, the seal is now used only in  
connection with international affairs. 

Apart from the seal, and as the emblem or coat of arms of the 
nation, the device of the obverse is employed officially in in- 
numerable ways, and sometimes in more or less modified form, 
for purposes of decoration or identification. I t  appears on medals, 
on stationery, on publications, on currency, on flags, in paintings, 
and as  architectural adornments; it  forms part of the seal of 
the Department of State and, with differences, part of the seal 
of the President; and it  is displayed in colour over the entrance 
of Embassies, Legations, Consulates General, Consulates, Vice 
Consulates and Consular Agencies. 

B I B L ~ o G R A P H Y . - C O ~ ~ ~ ~ ~ ~ ~ ~ ~  Congress Papers in the Library of 
Congress; Archives of the Department of State in the Department 
and in The National Archives; Journals o f  the Contznental Congress, 
1774-1789 (Washington, 1904-37); Statutes at Large o f  the United 
States; G. Hunt, Histovy o f  the Seal o f  the United States (Depart- 
ment of State, 1909) ; C. A. L. Totten, Seal o f  History (New Haven, 
1897, V O ~ .  I ) .  (R. S. PA.) 
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EUROPEAN 

The practice of sealing is of great antiquity; gems and cylinder 
seals were used in the ancient world. But the custom died out in 
the West on the fall of the western Roman Empire, and except 
that bullae were used by the popes from the middle of the 7th 
century, and very debased examples by the Merovingian kings, 
i t  was not revived until the Carolingians under Pippin (d. 768). 
The seals then employed were either antique gems or copies, gen- 
erally set in  a mount on which the legend was engraved. This 
use of gems continued throughout the middle ages. Under the 
Saxon emperors the seal began to approximate the normal later 
type, consisting of a figure or half-figure surrounded by the 
legend. Apart from papal bullae, Edward the Confessor seems 
t o  have originated the pendent double seal, which was not used in 
France until the beginning of the 12th century. 

K i n d s  of Seals.-At one time or  another almost everyone had 
a seal, and while the private individual was generally content with 
one, sovereigns had a great seal, privy seal and signet, as well as 
seals for their courts and officials, and for customs and staples. 
Bishops and corporations had a great seal, and sometimes a seal 
ad causas for ordinary business. Bishops and other dignitaries also 
frequently had a secret or private seal and a signet. 

T h e  Matrix.-The matrix was usually of latten or silver, but 
occasionally of gold, ivory, lead or other material. T o  ensure the 
impressions being correctly centred, double seals usually had two 
or more pierced lugs through which pins were passed and fre- 
quently a cross or nick engraved on the rim of each half. Occa- 
sionally double seals were hinged together. Single seals were fitted 
with a handle, the most common being a six-sided cone terminating 
in a trefoil. A few matrices had the centre made to screw out 
about $ inch, enabling the device to be used without the legend. 
The  great majority of seals are circular, but bishops generally 
used a vesica form, not from any religious significance but because 
a standing figure could thus be more artistically accommodated. 
For the same reason standing figures of ladies are placed on a 
vesica seal. Oval seals became common in the 16th century, and 
square, lozenge- and sh~eld-shaped matrlces are also found. 

T h e  Engravers.-The names of several engravers are known. 
Roman in his Manuel gives a list of French engravers and in Eng- 
land may be mentioned Luke, who about 1180 made the seal of 
Exeter and by analogy that of Taunton, Walter de Ripa, the en- 
graver of the first great seal of Henry III. ,  Derrick Anthony, the 
engraver of the second great seal of Elizabeth, the design for 
which was by Nicholas Hilliard the miniaturist, and, greatest of 
all, Thomas Simon who made the seals of Cromwell and Charles 
11. 

Material.-The impressions themselves are generally of wax, 
but leaden bullae were used by the popes and in parts of southern 
Europe. Golden bullae were occasionally employed by  the popes 
and western emperors, while Edmund Crouchback used one as 
titular king of Sicily, and Henry VIII.  and Francis I. for sealing 
the treaty of 1527. 

Methods of Attachment.- Seals were attached to the deed 
either by impression on its face or by suspension. The former 
was the earlier system with the exception of bullae, and although 
in England suspended seals came in in the 11th century, in  France 
impression on the deed continued till the beginning of the I 2th and 
intermittently until its close, to  be revived before the end of the 
13th. For suspending seals, either a piece of the deed was cut 
along one edge and the seal impressed on the tag thus made, or 
the deed was pierced and a piece of parchment or a cord of twisted 
silk passed through, doubled back and joined together by the 
seal. Towards the end of the middle ages sealing direct on the 
document came into general use again. 

T h e  Counter-seal.-To make i t  difficult to  detach a seal from 
its tag, it  was usual to  furnish at  least the larger seals with a coun- 
ter, that is an impression on the back. In  double seals the reverse 
die served this purpose, but in  others, the secret, signet or seal 
ad cazlsas was generally used, and there are instances, especially 
among the Cistercians, of a special seal, called in the legend 
contra-sigillttm, being employed. In  double seals there are a few 
examples of an additional legend in the position occupied by the 
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milling of a coin, and this would make detachment practically 
impossible. 

T h e  Legend.-The legend usually sets forth the name and 
style of the owner, although on small private seals it  is often a 
motto or pious ejaculation. The simplest form is Sigilbm fol- 
lowed by the name in the genitive case, but sovereigns and occa- 
sionally bishops used the nominative without the word sigillzdm. 
Abbreviations and contractions are usual. Occasionally the date 
of the matrix is included in the legend and frequently a sover- 
eign used his predecessor's seal, the name being altered where nec- 
essary. 

Roman capitals were first used, but from a t  least the last half of 
the I ~ t h  century they are mixed with Lombardic which slowly dis- 
placed them. Black letter was first used in England in 1345, and 
became general for a century after 1375. But Lombardic capitals 
were usual for initial letters during the whole of that period. 
When capital letters alone again became usual, i t  was a modified 
form of Lombardic that was employed, and this was only slowly 
ousted by the Roman, which however became the regular type 
after about the middle of the 16th century. 

T h e  G r e a t  Seal  of England.-The first royal seal of Eng- 
land which ranks as a "great seal" is that of Edward the Con- 
fessor, impressions of which are extant. This seal was furnished 
with a counterseal, the design being nearly identical with that of 
the obverse. William the Conqueror, as duke of Normandy, used 
an equestrian seal, representing him mounted and armed for battle. 
After the conquest of England, he added a seal of majesty, copied 
from the seal of Henry I. of France, as a counterseal. I n  subse- 
quent reigns the order of the two seals was reversed, the seal of 
majesty becoming the obverse, and the reverse being the equestrian 
seal, a pattern which has been followed almost uniformly down 
to the present day. (H.  S. K.) 

T h e  S m a l l  Seals supplemented the great seal. They were 
not duplicates of it, nor, although in an emergency they 
could be used in its stead, were they intended to be substi- 
tutes. They were introduced for certain private business of the 
sovereign, but as the daily task of government grew in volume 
and complexity they widened their scope. Except in England, they 
were invariably controlled by chancery (q.v.), as, for example, 
in the papacy and in France. The English small seals' freedom 
from such discretion allowed them to evolve autonomous offices 
which gave rise t o  some of the chief ministries of State. 

The first small seal to  appear in England was the privy seal, 
priuatum sigillz~m, discernible in the reign of John. I t  was kept 
by the clerks of the king's chamber (q.v.), and was used princi- 
pally for matters connected with that office. Besides witnessing 
certain of the king's letters, i t  ordered the issue of great seal 
writs and instructed the exchequer (9.v.)  to  make payments. T o  
begin with, chancery enrolled privy seal letters but they were soon 
recorded in rolls of their own. The seal was transferred to the 
custody of wardrobe clerks in the reign of Henry III., when the 
king's wardrobe began to relieve the .chamber of housekeeping 
cares (see WARDROBES). During the reign of Edward I .  the con- 
troller of the wardrobe assumed sole responsibility for it. I n  I312 
an independent keeper was appointed, and two clerks were de- 
tailed to help him. By 1318 two more clerks had joined them. Al- 
though they all remained within the wardrobe, receiving from its 
keeper their wages, robes and expenses, they formed a self-con- 
tained subsection. Before Edward 1I .k deposition the keeper was a 
foremost servant of the Crown, and as early as 1330 it  was pro- 
motion to resign the keepership of the wardrobe for that of the 
privy seal. Yet until after 1340 the keeper of the privy seal was a 
member of the household, though he was by  then third minister 
of State. How far the privy seal had travelled can be measured 
by the Walton ordinances of 1338, which laid down that privy 
seal warrants were to be compulsory on exchequer and chancery 
for all business outside routine. The keepership gained further 
authority and prestige as a result of the great seal being entrusted 
to the keepers who went abroad with Edward 111. Nicholas Carew 
(1371-77) excluded, the keepers were clerks until the 16th cen- 
tury, in the course of which lay nobles began to be appointed. 

After 1350, unhampered by wardrobe interference, for from 
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PLATE 11 SEALS 

CHINESE SEALS 

1. Ivory seal w i t h  l ion handle, probably late 1 9 t h  century. In- made of soapstone w i t h  l ion handles. 4 and 6 give the  f u l l  
scription, Mu-Ch'en, evidently an int imate name of Chang En- name of original owner, T'ai Na-Fu. 5 gives only the given 
Jung. 2. Contemporary soapstone seal w i t h  l ion handle. In- name, which probably i n  th is  case was used as the tzu o r  i n t i -  
scription, P'u Ai-Lun. 3. Late 1 9 t h  century ivory seal, l ion mate name. The name appears t o  be Manchu 
handle. Inscription, Char;g En-Jung. 4, 5, 6. S E ~  of three seals 
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that year the exchequer paid practically all costs and salaries, the 
office rapidly constituted itself into a public department, with 
headquarters at Westminster by 1360. It was extra (out 
of court) before the 14th century closed, the Process being 
hastened since, once the privy seal began to walk in the footsteps 
of the great seal, the king preferred another small seal for his 
personal service. This was the 
secret seal, secretum sigillum. As 
in the 13th and 14th centuries the 
privy. seal was alternatively 
descnbed as secreturn sigillum, a 
habit which lingered on into 
Tudor times in the legend on the 
seal, some confusion is unavoid- 
able. But early in Edward 11.3 
reign there was a secret seal dis- 
tinct from the privy seal. I t  au- 
thenticated the king's private 
correspondence, authorized the 
issue of privy seal writs, and soon 
was commonly used interchange- , ably with the privy seal as war- 
ranty for letters under the great 
seal. I t  was consigned to the 
care of chamber clerks, of whom 
the receiver was its recognized 
custodian under Edward 111. Be- 
fore the I 5th century dawned, 
the renamed signet was in charge 
of a clerk of the chamber who 
made his own the once less spe- 
cialized title of king's secretary, 
secretarizls regis (see SECRETARY 

O F  STATE). The secret seal aped 
its forerunner still more closely 
by preparing to become in its turn 
a public instrument. The term 
signet was applied to  the secret 
seal as early as 1337, yet in the 
fourth decade of the century it  

a different In 
and a mysterious SEALS OF THREE ENGLISH KINGS 

called dgnlzlm (sign) in use be- A. Sianet seal of Richard II, one-faced; 
tween 1338 and 1344, gave way B. Privy seal of Edward 1, one-faced: 
t o  the nouel signet (new signet), C. Griffin seal of Edward Ill, one- 
the old secret seal in  another faced 
guise. I n  the last 14 Years of Richard 11. there began to develop 
a signet office, staffed in Edward IV.'s time by four clerks. 

The rise of the signet restricted the privy and in practice 
the signet was the originating force in administration. From I 540 
there were two secretaries, each having two signets. The Tudors 
advanced the signet the position of a prerogative instrument, 
and the attitude it the 16th the king 
was not that the the privy 
of Edward 'I' The secretaries, with their gradually drifted 
away from the signet office, which was not, however, abolished 
until 1851, long after it  had ceased to be of value. Each mod- 
ern secretary of State, of whom there are now seven, has two Or 

three signets for  different types of transactions. These even yet 
show something of their personal origin, for their custodians 
still receive the seals from the hands of the king on appointment, 
and are the means of communication between sovereign and 
people. The privy seal, and its office, were abolished in 1884, but 
the lord keeper, whose duties diminished as his dignity increased, 
was retained and is to-day a member of the cabinet ( * .v . ) .  
~ ~ ~ t h ~ ~  secret seal, the secret seal the griffin, secre- 

sigizlum vocatzlm griffou% was used between 1335 and 1354 
for business connected with chamber lands (see C H A M B E R,  T H E  

KIKG'S). I t  was kept by a clerk of the chamber and naturally dis- 
appeared when the estate was given up. Yet another secret seal 
made an appearance in 1367, but i t  urns little used. 

See F.  H .  0. Morel, La grande clrancellerie royale, 1328-1400 

(1900) ; C. V. Langlois, St.  Louis-Philippe le  el, Les derniers 
capetains directs 1226-1328 (1901) ; W. R. Anson, Law and cus tom 
of  the Constitution (1907-09) ; E. Deprez, Etudes de diplomatiwe 
anglaise, 1272-1485 (1908) ; L. Perrichet, La grande chancellarie de 
France des origines & 1328 (1912) ; T. F. Tout, Chapters i n  the 
Administrative History of Mediaeval England (vols. I.-II., 1920, 
111.-IV., 1928, V. [and last] in preparation; bibl.) ; F. M. G. Evans, 
The Principal Secretary of State (1923); Sir H .  C. Maxwell-Lyte, 
The Great Sea2 of England (1926). (D. M. B.) 

O t h e r  Devices.-Amongst the seals of officers of state may 
be noted those of the admirals, who used for dev~ce  a ship, 
generally with their personal arms on the sail. A bishop was rep- 
resented on his seal of dignity in mass vestments. Later his figure 
was placed under a canopy, which at  first simple, gradually grew 
in splendour, eventually becoming the principal element in the 
design. On seals ad causas and secrets saints take the chief place, 
the bishop being shown kneeling below. After the Reformation 
the design naturally changed, scenes from the Old Testament being 
common, and by the middle of the 17th century a shield of arms 
had generally become the only device. 

On the  seals of cathedrals and religious houses there is often 
a conventional view of the church sometimes with the patron 
saint, ~i the patron saint alone. The universities shov; the chan- 
cellor and masters in convocation, while the colleges have patron 
saints and founders, a religious emblem or a shield of arms. In  
foreign universities the faculties and nations generally had seals, 
a common design being a doctor or master lecturing. On seals of 
towns a representation of the town itself, sometimes with the 
patron saint, is frequent; or the patron saint alone or some proml- 
nent building might be used, while in France ~t is not uncommon 
to find the heads of the civic dignitaries. 

At first the shield appears alone, but delicate tracery panels 
are later introduced to contain it. Wyverns or other animals are 
often placed round the shield, badges were frequently added, while 
the sfiield was sometimes shown hanging from a tree or held by an 
angel or eagle. I n  addition to an heraldic seal the noble, like hls 
sovereign, often had an equestrian seal, on whlch he is occasion- 
ally shown in civil costume. Standing figures of ladies, often hold- 
ing shields or a hawk, and in heraldic dress, are common down to 
the middle of the 14th century. Persons not entitled to bear arms 
had usually to be content with such objects as stars, flowers, beasts 
and birds, while a common device for the lesser clergy was the 
Agnus Dei, Virgin and Child or other saints. 

Papal bullae in design are sui generzs. On the obverse are the 
heads of SS. peter paul, on the reverse the pope's name, 
~ ~ ~ h ~ i ~  from the beginning, they have so continued, in of 
attempts by Paul 11. to  alter and by  Julius 11. to improve the 
des~gn. 

~ ~ ~ l ~ t i ~ ~  of t h e  Art,At first crude and designed, an lm- 
provement rapidly set in and by the middle of the 13th century 
the art reached highest the seal of Merton Sur- 

rey, made in I 241, probably the finest ever cut. At this 
level the art remained for  upwards of a century. By the begin- 
ning of the 14th century the who]e surface had become co\pered 
with ornament, and elaborate crowded with tabernacle 
work are a comnlon feature, so much so that the figure became 
subordinate. This over-elaboratlon, rnhlch imples no failure in 

but the contrary, finally led to the dechne of the art. 
de G. Catalog2ce o f  Seals . . . in the 

British Mftseunz ( 6  vols., 1887-1900) ; W. Greenwell and C. H. H. 
Blair, Durham Seals, i n  Archaeologia Aeliana, 3rd ser.. vii. ff. (New- 
castle, 1911, ff.) ; L. E. Jewitt and W. H. St. J.  Hope, The Cor?pratio;; 
Plate . . . of  Ensland and Wales (1895) ; H .  S. ~ingsford, seals, 
in Helps for Students o f  History (1920); Sir H .  C. Maxwell Lyte, 
The Great Seal (1926) ; G .  Pedrick, Monastic Seals of the 13th century 
(1902) ; G. Pedrick, Borough Seals of the Gothic Period (190.4) ; 
T. F. Tout, Chapters in Medieval Administrative History (Manchester, 
4 vols., 192-28); A. Wyon, The Great seals of ~ n g l a n d  (1887); 
W. de G. Birch, History o f  Scottish Seals (Stirling, 2 vols., 1905) ; 
IT. Laing, Descriptive Catalogue of . . . Ancient Scottish Seals (Edin- 
burgh, 2 vols., 1850, 1886) ; W. R. Macdonald, Scottish Armorial 
Seals (Edinbyrgh, 1904) ; E. C. R. Armstrong, Irish Seal-matrices and 

1 Seals (Dublin, 1913) ; L. llouet D'Arcq, Collection des sceaux (3 
VO~S., 1863-68) ; G. Demay, Inventaire des sceaux de la  landr re 
(1873), Inventaire des sceaux de l'drtois et de la Picardie (1877)' 
lnventaire des sceaux de la Normandie (1881), Znventaire des sceai~x 

1 de la Bourgogne (1912) ; G. Roman, ,$funrtel de Sigillographle fran~alse 
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(1912) ; 0. Posse, Die Siegel der deutschen Kaiser und KBnige z,on 751 
bis 1806 (Dresden, 5 vols., 1909-13), Die Siegel des Adels der Wettiner 
Lande his zum Jahre 1500 (Dresden, 4 vols., 1903-11); M. Tosi, 
Bullaria e Bullatores della Cancellaria pontificia, in Gti Archivi Itdiani, 
1917 ; F.  de Sagarra, Sigillografia catalana. 

The greater part of the literature on this subject is to be found in 
the transactions of learned societies. The above is a selection of some 
of the more general books and articles. (H. S. K.) 

JAPANESE AND CHINESE 
The use of seals for the purposes of identification and orna- 

ment has existed in China since earliest times and was emulated 
in Korea and in Japan from the inception of her imitation of Chi- 
nese usages and manners. The word seal may be applied with 
equal propriety to the stamped impression and the object with 
which the impression is made. These impressions appear in an 
infinite variety of shapes and sizes, the more common shapes 
being square, oblong, elliptical, round and gourd-shaped. In  size 
they run from the huge imperial seals (sometimes as large as 
44" by  6 p )  to  miniature seals which are often as small as in. 
square o r  i n  diameter. The ink used is usually a vermilion red, but 
black and purple are also employed. 

Seals have two general uses: one is for identification, the 
equivalent of a personal signature or guarantee; the other, while 
it  often identifies, is almost purely ornamental and has no legal 
significance whatever. The identification seal must bear the 
hsing (g) or family name of its owner, and the ming (&), which 
is the equivalent of our Christian name. I t  must be understood 
that the Chinese use several varieties of individual names, so 
that when we translate the hao (g) or intimate name as nick- 
name, we are incorrect, nickname being properly the translation 
of what the Chinese call wai-hao (%@),which is very rarely 
if ever used on seals. The lzao is an intimate name often selected 
by the bearer himself or given to him by his friends as being 
appropriate t o  his pursuits or character. The Chinese also use an- 
other intimate name, the tzzi (?) (sometimes absurdly and mean- 
inglessly translated as "style") which is created in much the same 
manner as the hao, except that it properly carries some direct 
literary allusion t o  the ming, and is in its use somewhat more ele- 
gant and formal than the hao. On ornamental seals the hao or tzii 
may be used with or without the Asing, but in  practice usually 
without. The ming may be employed on ornamental seals without 
the hsing. A painter is much more likely to  sign his lzao or tzu 
and stamp his ornamental seal or seals underneath his signature 
than he is t o  use his full legal name and seals. 

I t  is very difficult to  generalize about Chinese seals because 
of the frequent departures that Chinese writers and artists in- 
dulge in, especially with their ornamental seals. An artist may 
have as  many as, say, 50 to  roo seals, bearing his ming, tz i i ,  hao 
or wai-hao, the name of his studio, the name of his native dis- 
trict with his Yamily name, etc. These different names, with 
such characters as yin (FP), chang (s), chih yin (&Fp,seal of), 
etc., present an almost inexhaustible possibility for variations. 
Sometimes the identical inscriptions are duplicated or tripli- 
cated in different styles of writing. Saito Ken's Signatures and 
Seals of Chinese Artists (~~~$&!&&@@, Shim Kwaka Rak- 
kwan Znfu, Tokyo, rgo6), gives reproductions of 38 seals used 
by  Tung Ch'i-ch'ang egg- B), an artist of the Ming dynasty, 
and these do not purport to be exhaustive. As well as personal 
and official seals, there are countless seals bearing the names 
of temples, public offices, palace halls, personal libraries, manu- 
factories, shops, family seals, and even, on occasion, small houses. 

The materials of which seals are made are as varied as  the seals 
themselves. Practically any hard, fine-grained stone may be 
used, with the semi-precious stones preferred. Metals are  used 
also, most commonly bronze but, on occasion, gold and silver, 
either solid or plated. The cheapest and most common materials 
in general business and private use are wood and soapstone, the 
latter often as beautifully carved as the rarest jade. 

The type of character most used is the chuan (g), which we 
translate as "seal character," but there is great latitude in the 
arrangement and period of the characters employed, archaic and 
historic forms being very popular. Flourishes, embellishments 

and variations are often indulged in (in spite of the fact that 
the practice is frowned upon by writers on the subject), making 
it exceedingly difficult to  read or decipher the inscriptions. See 
Hsiieh Ku Pien (Z@-f;B), Studies in Antiquities, a work on seals 
written by Wu Chi-ch'eng of the Yuan dynasty, quoted in the 
KU Chin T'u Shu Clzi Ch7e^ng (&.$. @%$#,&), the K'ang Hsi En- 
cyclopaedia. The lines of the characters mav be raised or de- 
pressed, giving, in the first instance, vermilion lines against a 
white background, and in the second, white lines against a ver- 
milion background. The first are variously known as yang wê n 
(gg) or "male" writing, and chu we^n (%%) or vermilion writ- 
ing; the second as yin we^n (@%) or "female" writing, and pai 
we^n (B2)  or white writing. I n  describing seals, writers in- 
variably mention which of these two styles is used. Seals usually 
have only one inscription, but early seals, usually made of brass, 
with inscriptions on both ends or on all six sides, were not 
uncommon. 

There are references to  seals in the Four Books (DB) and Five 
Classics (5s). The  Clzi Chia Chou Shu (@g)gjs ) (history 
of the Chou dynasty unearthed in the 4th century A.D. a t  Chi, 
quoted in the K'ang Hsi Encyclopaedia) tells us that when T'ang 
('g), the founder of the Shang dynasty (I 765-1 I 2 2  B.c.) deposed 
Chieh (g), the last of the Hsia (2205-1765 B c.) emperors, and 
convened the feudal princes, he placed the imperial seal a t  the 
seat of the emperor. The first report of the use of seals in what we 
would call authenticated history is in  the Tso Chuan (&@, the 
commentaries of Tso-ch'iu Ming, ZEBJ, on Spring and Autumn 
Annals, sH of Confucius, quoted in the K'ang Hsi Encyclopae- 
dia) which tells us: "In the 29th year of Duke Hsiang of Lu 
(%&&, 544 B.c.) the Duke was a t  Ch'u (B) for the funeral 
of Prince K'ang (Ex). When he was a t  Fang Ch'eng (3%) 
Chi Wu Tzfi (g&+ the minister of Lu) took possession of 
Pien (3) and sent Kung Yeh (ci') with a sealed document 
(hsi shu, g@) t o  report the matter to  Duke Hsiang." We must 
not infer, however, that this was the beginning of the use of seals, 
for if i t  was, the philosopher Chuang Chou [ S H ,  4th to  3rd cen- 
tury B.c.) would not have attacked its vogue, declaring that 
men would return to  simplicity and virtue if "tallies were burned 
and seals destroyed." I n  fact, i t  is safe t o  assume from this 
pronouncement of Chuang Chou that seals were in general use 
centuries before his time, probably throughout the Chou dynasty 
(1122-249 B.c.). 

From then on the use and classification of seals became exceed- 
ingly complicated. I n  general seals may be classified as yin (FP) 
and hsi (s). The latter character has come to be applied to  
the seals of the emperor and other important members of the im- 
perial family, such as the empress, the crown prince and ex- 
emperors; and the former to  seals of officials and private indi- 
viduals, though in ancient times, as late as the Han  dynasty, the 
two characters were used synonymously. It must be observed, 
however, that during the Han dynasty the distinction began to 
apply. 

I n  the Hun Chiu Z (%sf&, a work on the organization of the 
governmental machinery by Wei Hung [&%I of theHan dynasty) 
the following regulations were provided for the use of seals: ( I )  
Seals of feudal princes, cJzu ILOU wang (%EX), are to  be known 
as hsi (g), to be made of yellow gold with camel knob or handle. 
(2) Seals of nobles, lieh hou (@@), are t o  be known as yin (EP) 
and are to be made of yellow gold with tortoise knobs. (3) 
Seals of ministers or generals are to  be known as chang (s), to 
be made of gold with tortoise knobs. (4) Seals of officials with 
a pension of 2,000 piculs of grain o r  more are to  be known as 
c h g ,  to be made of silver with tortoise knobs. (5) Seals of 
officials with pensions from 400 to 1,000 piculs of grain are to  be 
known as yin, t o  be made of brass with nose (pi, a) knobs. 

At  the present day such regulations if they exist a t  all are 
completely disregarded by the average Chinese, who uses any 
form he chooses on his personal seals even to representations of 
landscape. The broadest classification is pcrhaps the one followed 
by the Chi Ku Yin P'u ( @ e E P s ,  Collection of Ancient Seals 
by Wang Chang Eb$, I 575) which divides all seals into two main 
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categories: (I) Kuan Yin (BQJ), official or public seals, or, 
in other words, seals that indicate rank or office. (2) Ssu Yin 
($.FP), private seals, used by individuals. Under each main 
classification the material and the type of knob are mentioned. 
Private seals may be further classified, as in the Chieh Tzzi Yiian 
Shu Hua Chmn (s+asB@, The Mustard Seed Garden Cy- 
clopaedia of Painting and Calligraphy, by Li Li-weng, ?$?%%, 
1679) which gives six classifications with suggestions as to how 
each class is to be made: (a) Ming yin or name seal (&FP) used 
as means of identification. Only such words as yjn, seal (ED), 
hsin (@, faith), yifi chang (Fp%, seal), Chih yin ( 2  pp) and 
chih chang'(&s), seal of;  sszi yi,z, private seal ( 3 . g ~ )  
be used after the hsilzg (surname) and ming (given name) with- 
out other embellishments. (b) TzG yin or intimate name seal 
( q g p ) ,  originated during the T'ang and Sung dynasties, should 
be used only for ornamentation and not for identification. I t  
should not contain such words as yi% and hsjn. The character 
shih (E), family, alone should be used. ChYen .,,in or sub- 
ject seal (EFp). All under heaven are the subjects (g) of 
the emperor. Therefore anyone can prefix the character ch'en to 
his name, the surr,ame. mas extensively used during 
the H~~ dynasty. (d)  H~~ yiE ( ~ g p ) ,  another intimate name 
seal may include wai Lao. Such terms as tao jen (BA), Taoist 
person, chu shih Ek), resident, i J i h ,  retired scholar (a*), 
chu jen (%A), master, may be used with Or the name of 

"retreat." (e) Chien shu yin (%BEP), Or lettersea1. 
ing the Ch'in and Han dynasties the name sed was used 
after one's signature but lately seals bearing inscriptions such 
as "so-and-so discourses affairs," "so-and-so announces affairs," 
etc., are beginning to  be used. (f) Shou ts'ang 9% (JkgpP) Or 
collector's seal. This class of seals also had their origin in the 
 a an^ and sung dynasties.   it her the name, the tzG or the hao 
may be used followed by such expressions as chien Shng chaw 
($%$%, seal of critical examination and enjoyment), chgn ts'~'@ 
(@%, treasured and guarded), etc. 

The first seal to have much historical backing was the imperial 
seal made by chin ~ h i h  ~ u a n g  T i  with a piece of Lan T'ien 
(Em ) jade of rare quality, with a li (&% drag0n) 
knob and the following inscription: Shou t'ien chih ntjng huang 
ti shOu ch'ang (%x2.ffifg*% 8 9 by the heaven, 
long-lived and glorious the emperor). This seal was hmded 

the Hans. Since then it has be known as the 
ch'wn kuo hsi (@H% seal succession of the and 
looked upon as the essential symbol of imperial authority. Six 
additional imperial seals were made, according to the Hun Chiu 
I. The first was used for creating princes, etc., the second for 
letters and documents to the feudal princes, the third for orders 
for mobilization, etc., and the fourth for treaties, etc., with 
tributary States. In  succeeding dynasties various forms of im- 
perial seals were made, but it is beyond the confines of this article 
to enwnerate them. We might observe, however, that Empress 
Wu Tse T'ien (Sfidx) of the T ' a g  dynasty changed the char- 
acter hsi to Pa0 (8, treasure) and that this character has 
since prevailed as the name of the imperial seal with the excep- 
tion of the two T'ang emperors immediately following the em- 
Press. During the reign of these two emperors the imperial seal 
was again known as hsi. We might observe further that the 
ch'uan kuo of Ch'in Shih Huang Ti  survived', through many 
vicissitudes, to the reign of Emperor Fei Ti  (@@ A.D. 934-9361 
of the Posterior T'ang dynasty ('m) who perished with the 
seal in the flames rather than surrender to the Posterior Chin 
dynasty (@B). I n  1098 a seal purporting to be the genuine 
ch'uan kzco hsi was discovered and offered to Emperor Che Tsung 
(Bg) but this was later discredited as was a still later seal 
discovered (A.D. 1295) in the Yuan dynasty. (See also ART: Far 
Eastern Methods.) 

See also essays, monographs, memorials, etc., by writers of the Sung 
Yiian and Ming dynasties reprinted in the K'ang Hsi Encyclopaedia. 

(A. R. PR.) 

SEA-LUNGWORT (Mertensia mritima), a smooth, fleshy, 
perennial of the borage family (Boraginaceae), called also sea 

bugloss, sea gromwell and oyster plant. I t  is a characteristic 
maritime herb, found on rocks and sand along the northern coasts 
of Europe and Asia and also of North America, from Massa- 
chusetts to  Greenland and from Oregon to Alaska. The plant has 
pale green herbage; spreading or prostrate branches, sometimes 15 
in. long; and small white, rose-pink or blue flowers that bloom 
throughout the summer. (See MERTENSIA.) 

SEAMAN, SIR OWEN, BART. (1861-1936), English humor- 
ist and author, was educated at Shrewsbury school and Clare 
College, Cambridge, taking a first-class in the classical tripos in 
1883; in the next year he became a master at Rossall school; and 
in 1890 he was appointed professor of literature a t  the Durham 
College of Science, Newcastle-on-Tyne. He was called to  the bar 
at the Inner Temple in 1897. He was introduced to  punch in 1 8 ~ ~ ,  
with his "Rhyme of the ~ipperling," a ~ a r o d y  of ~ u d ~ a r d  K~P-  
ling's "Rhyme of the Three Sealers." He also wrote The 
National Observer and The World. In 1894 he ~ublished a volume 
of parodies which is a classic of its kind, Horace a t  Cambridge, 
followed by The Battle of the Bays (1896), I m  Cap and Bells 
(1~99) '  Borrowed (19"), and A Harvest Chaff ( ' 90~) '  
He joined the staff of Punch in 1897, became assistant-editor in 
1902, and was editor from 1906 to 1932. He was knighted in 1914 
and created a baronet in 1933. Later works include War Time 
(1915) ; Made in England (1916) ; FIom the Home Front (Ig18). 

SEAMANSHIP is the art of handling a ship or boat under 
any and all conditions of weather, tide, current or other influence 
affecting its immediate movement or safety, The term is also 
applied to the skill attributed to a good seaman. I t  should not be 
confused with navigation (q.v.~,  which is the art of determining 
the correct course of a ship from 6ne place to another when out 
of sight of land, nor with pilotage (q.v.) which is the art of 
determining the correct course of a ship when lvorking along a 
coast or up a buoyed channel. Nevertheless it is a companion art, 
for without good seamanship being displayed in the actual ma- 
noeuvr;ng of the ship, practical effect cannot be given to the calcu- 
lations and guidance afforded by good navigation or pilotage. 

Good seamanship is essentially one of those accomp~~s~ments  
which can only be acquired by practise and that natural adapt- 
ability to the sea which is a marked characteristic of certain races, 
particularly the ~ ~ i ~ i ~ h .  It cannot be taught by precept or mas- 
tered by a study of books on the subject. The capable seaman is 

by long servke in ships and boats at sea, where alone can he 
obtain the necessary experience. I n  an elementary form seaman- 
ship is involved in the handling of even the smallest floating craft 
in a manner which ensures that it responds safely and with cer- 
tainty to the will of the In achievement and difficulty it 
increases with the conditions under which she has to be handled 
or the size of the vessel until it reaches a culminating point in the 
sailing of a full rigged out of harbour in a gale Qf wind, the 
berthing of a giant liner in a narrow port or the manoeuvring of 
a great fleet of warships. 

~t is a mistake to think that with the elimination of masts and 
sails seamanship has become a dead art. The power-driven ship 
of to-day may have many attributes which facilitate handling her, 
but ultimately she is dependent on good seamanship for her safe 
conduct and security afloat no less than the sailing ship of the 
past. The officers and ship's company of a modern steamship may 
not be efficient sailors in the old sense of the word, but they must 
be none the less proficient seamen. I n  sailing ships, seamanship 
was, and still is, largely concerned with the rigging (standing and 
running), the making and shortening of sail, the correct manipu- 
lation of sails and rudder for such operations as putting the ship 
about, wearing or club hauling (see article, RIGGING), and for 
making the best passage whether "on a wind" or "running free." 
But the handling of all vessels, whether sailing or power driven, 
requires a knowledge of such matters as the influence on their 
movement of wind, tide or current, their behaviour in a seaway, 
and the various methods of tethering them to land, whether by 
anchor in a roadstead or by moorings to a jetty. 

Seamanship also involves a multitude of other services inci- 
dental to maritime work, such as the proper loading of cargoes, 
shifting of weights, battening down hatches and making the ship 
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"snug" for heavy weather, the lowering, handling and hoisting in 
of ship's boats, the embarking and disembarking of passengers 
or other personnel, proper attention to ship's fittings, such as 
spreading and furling of awnings and side screens and innumerable 
other incidentals to  life afloat. 

In  the case of power-driven ships a knowledge of the use of 
sails is replaced by one of the action of the screws. While certain 
general laws govern the behaviour of nearly all such ships, they 
vary appreciably in their response to  helm and engines. How- 
ever handy or unhandy a ship may be, a good seaman will get the 
best out of her, whether in carrying capacity, rapidity of voyage, 
safety in handling, or general power of manoeuvre, whereas a 
captain who does not know or understand his ship will often find 
himself in difficulties. The same applies to  the good order of the 
ship and her fittings; a good set of seamen will keep her clean, 
trim, pleasing to the eye and ready for any emergency, while the 
ill-manned ship is slovenly in appearance and some essential for 
her safety or that of her personnel will be found wanting at  a 
critical juncture. 

Seamen have been wont to  be regarded as a people apart and 
writers, like Clarendon, have believed them to be definitely 
jealous of and hostile to  landsmen, while it  was reputed to be their 
endeavour to  preserve their knowledge as "an a r t  and mystery." 
There is certainly a good deal of truth in the impression that sea- 
men as a class lack ability to  put their knowledge into words and 
the British navy itself has long been termed "the Silent Service." 
This, while it  is a very proper tribute to  a disinclination on the 
part of naval personnel to  obtrude themselves and their work un- 
duly or advertise their merits, is also attributable t o  the fact that, 
until lately, naval training did little to  encourage powers of self- 
expression. I t  has now been recognised that this is a definite de- 
fect, certainly in the higher ranks, and under modern conditions 
the seaman must, if he is to  play his part in  the world, take his 
place with and be understood by the rest of the community. The 
importance of this principle particularly applies to the people of 
the British Empire, whose interests, and indeed existence, is so 
closely interwoven with maritime matters. While it is not possible 
for the great mass of men and women who live on shore t o  acquire 
a seaman's knowledge, facilities are increasing rapidly t o  enable 
them to gain an insight into his life and t o  understand what the 
work he is doing means to  the community on land. Ocean travel, 
water transport generally, the press and the cinema all assist to 
bring a knowledge of ships and their ways to  the general public. 
I n  fact the seaman is no longer one of a race apart, even if he is 
still and must always remain something of a specialist. 

Two examples may be given of fine seamanship; one in  the days 
of masts and sails and the other not long after the introduction 
of steam. On Dec. 16, 1814, a British 74 gun ship, the "Mag- 
nificent," was in  danger of being driven on shore by a violent 
storm when in the Basque Roads on the French coast. She was 
saved by the skill and resource of her captain, John Hayes, who 
"club-hauled" his ship, thereby getting her round on to a safe tack 
when within her own breadth of a reef and escaping from the 
enemy. H e  was known as "Magnificent Hayes" to the day of his 
death. On March 16, 1888, the cruiser "Calliope" was lying in 
Apia, Samoa, when a storm came on and rapidly increased to 
hurricane violence. Captain Kane put to  sea, and thanks to the 
good order of the engines and the fine work of her engineers, she 
got out in the teeth of the storm and rode i t  out safely a t  sea, 
whereas the shipping in harbour was blown from its moorings and 
wrecked. Machinery has now become the handmaid of the seaman 
and the engineer his indispensable colleague. (E. A.) 

BIBLIOGRAPHY.-W. Falconer, M,arine Dictionary (1769) ; A. H. 
Alston, Seamanship and its Associate Duties in the Royal Navy 
(1860) ; B. J. Totten, Naval Textbook altd Dictionary (1864); 
W. H. Smyth, The Sailors' Word-Book (1867); W. Henderson, 
Seamanship (1907) ; Admiralty Manual of S:amanship, H.M.S.O., 
a vols. (1922-23). 

SEAMEN, LAWS RELATING TO: see LAWS RELATING 
TO SEAMEN. 

SEAPLANE, a type of aircraft which is capable of arising 
from or alighting on the water. Seaplanes may be subdivided 
into the following classes. (I) Float seaplanes, in  which the 

landing gear consists of one or more floats or pontoons. ( 2 )  Fly- 
ing boats, in which the centre portion of the structure consists of 
a boat providing flotation. (3) Amphibians, which may be of 
either of the above types, but with the addition of a landing gear 
enabling the aircraft to arise from or alight on the land as well 
as on the water. 

F l o a t  Seaplanes.-The float seaplane in practically every case 
consists of a normal land type of aeroplane in which the landing 
wheels have been replaced by one or more floats. 

The addition of floats t o  an aeroplane usually increases the 
weight of the structure by about 8 to  10% of its fully loaded 
weight, and this weight must be deducted from the load the air- 
craft would carry as an aeroplane. The air resistance of floats is 
always greater than that of aeroplane wheels and in consequence 
there is a loss in speed in converting a landplane to a seaplane. 
This loss is usually about 10% of the full speed of the aircraft. 

In  spite of this aerodynamic disadvantage, seaplanes held the 
world's official speed records for the 15 years prior to the out- 
break of war in 1939, Francesco Agello of Italy in 1934 establish- 
ing a record for the three kilometre course of 440.7 m i  per hour. 
The explanation for this apparent paradox lies in the fact that 
planes designed for high top speeds must also have high landing 
speeds, and it has generally been easier to  land racing seaplanes 
on large harbours a t  IOO or more miles per hour than t o  land 
landplanes on aerodromes a t  similar speeds. 

Types of Float Seaplanes.-Float seaplanes may be of the fol- 
lowing types:-(I) Central float, (2 )  Two float and (3) Three 
float. The "central float" type, having one large central float, with 
usually small additional floats on the wings to assist in maintaining 
lateral stability on the water, is now almost obsolete. I n  the "two 
float" type the floats are made long enough to give the required 
longitudinal stability when a t  rest on the water and when leaving 
the water the attitude of the aircraft is determined almost entirely 
by the dynamic characteristics of the floats. In  the "three float" 
type static stability on the water is obtained by the addition of 
a small float below the tail. In  taking off the water the fore and 
a f t  inclination of the aircraft is controlled by the pilot by means 
of the longitudinal air controls. This type was never common. 

Lateral stability a t  rest in twin float or three float seaplanes may 
be obtained by  placing the floats sufficiently far  apart but these 
are often supplemented by "wing tip" floats. 

Principle of the Hydroplane.-The float or hull forms employed 
are designed to act as hydroplanes when the aircraft is leaving the 
surface of the water, i.e., that as  the speed over the water increases, 
the hydrodynamic forces acting upon the float tend to raise the 
float thus reducing i ts  displacement and consequently its resis- 
tance. The reduction in water resistance is also enhanced by  the 
use of one or more lateral steps on the bottom of the float. 

As resistance is caused by the water film drawn along by the 
passage of the float through the water, the step tends to  break this 
water film and replace i t  by  a vortex layer of water and air. As 
the speed of the float is increased from zero its resistance a t  
first increases rapidly and then decreases with further increase 
of speed. The speed a t  which this maximum resistance occurs is 
known as the "hump" speed. This hump speed is of the greatest 
importance in seaplane design. When taking off from the water 
this speed must be  passed through and, as  the air resistance of the 
wings, body, etc., must be added to the water resistance the total 
resistance may be very high. 

Effect of Forms of Floats.-The dynamic characteristics of the 
floats or hull may be varied by  changes i n  the size of the "plan- 
ning area," the position, size and number of steps, and by making 
the bottom float of "V" cross section. As the angle of this "V" 
section is decreased, i .e. ,  the form is  given a deeper keel, the 
hydroplane effect is reduced, though the hump speed resistance 
may also be reduced. Tests have shown that by employing a "V" 
or rounded bottom, stresses due t o  striking the water when alight- 
ing are greatly reduced. With modern seaplanes having a high 
power to  weight ratio, if the hydroplane effect is tootgreat there 
is a danger of the aircraft being thrown off the water before 
sufficient speed is obtained t o  enable the aerodynamic controls to  
function. 
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Flying Boat.-Much advance has been made recently in the  ' ingly denied overseas imports and exports, is denied the  support  

design and construction of large boat seaplanes or flying boats. of the productive surpluses of overseas countries and is  not  free 
The Boeing-built "flying clipper ships" used in the trans-Atlantic i t o  move forces over the seas. I n  t ime of peace the  high seas a re  

and trans-Pacific airline services of Pan American Airways lift a total 
gross weight of 82,500 lb. when fully loaded. Such aircraft possess a 
high degree of "seaworthiness" even in the open ocean and provide 
roomy accommodations for 74 passengers and a crew of 7, when used 
on day flights of less than 1,200 miles. 

In the smaller types of aircraft up to approximately 10,ooo lb. total 
weight the float seaplane shows advantages over the boat seaplane, 
the body, wings, airscrew, etc., may be well clear of the water, a high 
positive metacentric height can be obtained by suitably spacing the 
two floats, and clean external lines giving a minimum air resistance 
can easily be obtained. 

In  larger types of aircraft, the boat seaplane improves on the 
float type. As the dimensions of the central hull increase so the 
seaworthiness of the aircraft is improved beyond that of the float 
type. 

Again in the larger types, the hull replacing both the fuselage 
and the landing gear of the float seaplane, there is a considerable 
saving in weight. This saving in weight in the largest flying boats 
is sufficient to enable them to compare favourably with land 
aeroplanes of equal dimensions in regard to structure weight. I n  
medium sized boat or float seaplanes, however, the ratio of struc- 
tural weight to  load carried compares unfavourahly with that of land 
aeroplanes. 

Lateral stability a t  rest in boat seaplanes is usually obtained by 
means of "wing tip" floats, though certain designers have modified 
this method. Following the general lead of the German designer Dor- 
nier, both the Martin company (which built the flying boats of the 
China Clipper class) and the Boeing company (which developed the 
Atlantic Clipper and sister ships) have employed stubby aI1-metal 
"wings" protruding on both sides of the hull to furnish lateral sta- 
bility when the ship is on the water. Of all-metal construction, such 
"sea wings" or "hydrodynamic stabilizers" make substantial contri- 
butions to the plane's lift in flight and also serve as tanks for large 
portions of the fuel supply. 

In boat seaplanes the metacentric height of the hull itself is very 
small or negative, so that additional methods, such as described above, 
of obtaining stability must be employed. If the hull were to be given 
a large, positive metacentric height the seaworthiness of the aircraft 
would be improved, but to  obtain this condition, the centre of gravity 
of the aircraft would be too low for air stability requirements. 

Longitudinal dynamic stability in boat seaplane hulls is usually ob- 
tained by using the main step slightly abaft the centre of gravity of 
the aircraft and by the addition of a smaller step further aft. This 
small step is usually only operative when the hull is running at  fairly 
large positive angles and is intended to neutralize any tendency to 
pitch fore and aft when taking off or alighting. 

In boat seaplanes the engines and airscrews are situated high above 
the hull in order that they may be clear of water and spray, the result 
being that the centre of thrust is above the centre of gravity of the 
aircraft. This high position of the centre of thrust above the centre of 
gravity forms a negative couple tending to drop the nose of the air- 
craft when the engines are running, and a boat seaplane in trim for 
level flight under these conditions would tend to increase its angle of 
incidence should the engines be stopped, in which case a dangerous 
loss of speed might result. T o  counteract this change of trim, a nega- 
tive angle of incidence is given to the tail plane which is often of cam- 
bered aerofoil section inverted, i.e., with its convex surface down- 
wards. This tail plane being in the slip stream of the airscrews, causes 
a positive movement with the engines running, the movement de- 
creasing when the engines are stopped, thus counteracting the change 
in thrust and centre of gravity couple. 

While seaplane floats and flying boat hulls were almost universally 
fashioned out of wood until 1925, designers have, since that time, 
swung more and more to all-metal construction. Today (1940) dura- 
lumin sheet and structural shapes are used almost exclusively. - - -  -- 

(J .  C. B.;  X.) 
SEA POWER. B y  "sea power" is meant the  power to  con- 

trol, o r  dispute the  control, of a portion of the  high seas, or oceans, 
of the  world. A nation exercising this sea ~ o w e r  over an area 

open to the  legitimate use of all nations. Ektensive and  important 
overseas trade and trade routes are  developed. These  trade routes 
along internationally public highways come, in time, to be  re- 
garded in the  character of a n  inalienable right. 

When a. belligerent country proceeds, in the prosecution of war 
aims, to employ sea power to restrict the free passage of neutral, as 
well as enemy, ships, it asserts in some degree, sovereign rights over 
the high seas, and in consequence, comes immediately in conflict with 
neutral rights. This right of interference with neutral rights is, in the 
precedents set up by international law, justified by the accepted doc- 
trine &at a nation should have the right to prevent by force the re- 
inforcement of the military power of its enemy-as long as this inter- 
ference is by measures permitted by the accepted laws of war. 

The exercise of sea power rests so much on the basic considerations 
hearing on the exercise of this limited sovereignty that it is well to  
examine certain aspects of belligerent rights that have become mani- 
fest in our changing world. Suppose we take three sovereign nations, 
A, B and C. They enjoy profitable trade relations with each other in 
time of peace. A and B go to war with each other. C desires to  con- 
tinue the trade with each and possibly take over with each country 
some of the trade between A and I? interrgpted by the war. But E 
finds that the strength of her war effort can be greatly augmented by 
a large increase of her importations of munitions of war, as well as 
other products, from C. An increasing proportion of C's productive 
capacity goes to  the reinforcement of the productive capacity of B. 

The question arises as to just how far this economic support can 
continue or can increase before A is to consider C an active par- 
ticipant in the war on the side of B. I t  is to be presumed that C has 
a natural right to continue the prewar trade with B. I t  may be fur- 
ther assumed that C can take over such part as it can of A's trade 
with B. Beyond that point C has on the one hand the right to  expand 
its trade with other countries to its own, C's, profit as much as i t  can, 
whereas on the other hand, and in conflict with this right, A has 
a natural right to resent and oppose the rendition of special help to 
its enemy B. A further complication is brought into the picture by the 
large flow of capital that takes place in the modern world. C may 
contend, for instance, that B has large sums invested in the industry 
of neutral C, and that the large flow of products from C is but the 
return of this capital, the repayment of a debt. 

When the territories of B and C are contiguous there may be little 
that A can do in regard to C's increasing economic assistance to B 
except to declare C a belligerent, or, perhaps, to interfere with the 
flow of products from other neutrals to  C by oversea routes. But if 
C is separated from B by oversea, high-sea routes, A, by the exercise 
of sea power can interfere with and possibly entirely prevent the flow 
of products from C to B. Thus there is brought in conflict the right 
of C, a neutral, to use the high seas, belonging to no country, for the 
passage of its trade, and the right of A to use its forces to defeat B by 
preventing the passage over these high-sea routes of help to B from 
such outside sources. 

Much of the international law that has grown up during the last 
300 years has to do with efforts to reconcile these opposing interests, 
or rights, by a juridical process accepted by all nations. This devel- 
opment has encountered rough going. There has not been, and can not 
be, under the existing conditions of the political organization of the 
world, an authoritative and stabilized set of rules to regulate the ap- 
plication of sea power. 

Each nation seeks rules, or interpretations of international law, 
that fit in best with its own interests. Nations strong enough to do so, 
that is, capable of exerting sufficient sea power, succeed to  a great 
extent in doing this. Further, 'in the pursuit of self-interest nations 
find it expedient to modify, and even reverse, positions that they 
themselves previously held on controversial issues in international 
law. The United States for instance, for many vears s u ~ ~ o r t e d  a 
policy of freedom of the seas, but during the progress o f  ihe Civil 
War, 1861-65, and also on her entry into the World War in 1917, 
adopted stringent measures to prevent neutral commerce with her 
enemies either direct or indirect. 

of processed and  fabricated materials f rom overseas countries. I areas in question, of checking piracy, etc. 

seeks fo r  itself t he  free use of sea routes i n  this area and en- 
deavours, in t ime of war, to deny the  use of such routes t o  i ts  
enemy. T h e  term,  "Sea Power," is also used t o  refer to a nation 
tha t  possesses t o  a high degree, the  power to  control extended sea 
areas. By the successful application of sea power in war: a nation 
can carry on its own oversea trade, thereby maintaining its eco- 
nomic welfare; it can ensure the  continued inflow of important 
commodities; i t  can reinforce its productive effort by the import 

neutral and allied; i t  can move by sea its own sea and land forces 
where desired o r  needed. As a corollary t o  this application of sea 
power t o  a nation's benefit, sea power can operate to exert con- 

SeF::'Lt f f e ~ ~ ~ ~ ~ ~ ~ i ~ ~ s ' e ~ ~ ~ , " ~ A ~ ~ a i " , " ~ 6 & ~ ~ ~ r ~ ~ ~ i ~  :g 
Seas,, in certain areas, not only in time of war but in time of peace. 
Great Britain exercised this sovereignty in the seas surrounding Eng- 
land and Scotland. Foreign men-of-war encountering British men-of- 
war in these areas were forced to salute. I t  was only after years of 
challenge on the part of developing Sea Powers such as Holland and 
France that this asserted sovereignty was relinquished. This right of 
sovereignty maintained as it was both in peace and war involved 
responsibilities as well as rights, the responsibility of policing the sea 

In recent wars, particularly the World War of 1914-18 and in the 
European war, 1939, there has been a great increase in the exercise 
of control, or attempted control, by belligerents over sections of 
the high seas. During the World War war zones were declared bv 

strictive pressure on the  enemy, in that the enemy is correspond- 1 belligerents but not accepted by neutrals, During the European w& 
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beginning in 1939, the United States as a neutral recognized and de- 
clared combat zones into which she voluntarily relinquished and de- 
nied the right of entry of her own ships and nationals, this in re- 
versal of a policy in support of freedom of the seas maintained as a 
neutral right for over a century. 

These changes have been brought about by the development of the 
internal organization of nations, the tremendously increased scope 
of modern warfare, and by the consequent advent of total war, in 
which the productive effort of a nation's entire population is mobil- 
ized for war. With such a complete mobilization of man power any- 
thing received from the outside either directly or indirectly contributes 
to the nation's war effort. The old distinction between contraband 
articles, conditional contraband articles and non-contraband articles, 
disappears. For example, if wheat is sent to a belligerent, i t  may be 
destined for the Elligerent's armed forces, or it may, by going to the 
nation's general larder, release man power devoted to wheat gfowing 
to the production of guns and ammunition. 

The development of oversea air routes brings about a further com- 
plication in the matter of the application of belligerent sea power. 
States almost universally claim jurisdiction over air traffic in the air 
over their national territories. Correspondingly, the air over the high 
seas partakes of the character of the high seas beneath. Aircraft 
traversing over sea routes are of course difficult to locate and they 
can be stopped only by measures so drastic as to be hazardous if not 
fatal to the safety of the plane. The United States has taken cogni- 
zance of this situation by denying the right of United States commer- 
cial aircraft to transit combat zones or land on belligerent territory. 

Sea power rests upon all of the elements of .national power that 
contribute to the control of the seas and the routes over the sea. 
Primarily sea power rests upon navies. Navies in the larger sense 
comprise ships, both combat and auxiliary, seagoing aircraft, and bases 
for ships and aircraft. Inasmuch as a war effort requires a large ex- 
pansion of seagoing naval personnel and an expansion of supporting 
auxiliary ships, an  important element of sea power is a large mer- 
chant marine. Beyond this, sea power rests also upon an army suffi- 
cient to the need, armies not only for the direct defence of naval 
bases, but armies for adequate defence of home territories and mo- 
bile armies for projection, or threatened projection, against enemy 
territory. 

If Germany, for instance, is allied with Italy against Great Britain 
and Germany has a sizable navy but weaker than that of Great 
Britain, and a t  the same time Germany has an  army much more 
powerful and mobile than that of Great Britain, then Great Britain 
must maintain in British waters an overwhelming naval superiority 
so distributed as to ensure against a lightning invasion, even though 
this may compromise her position in the Mediterranean. 

The adjustment of these elements of sea power to each other vary 
to  fit the needs of each nation. For, even relatively small navies may 
exercise sea power to a limited extent against a greater navy in lim- 
ited sea areas when used in conjunction with a proper balance of land 
and air forces. 

A small naval power, possessing only a few powerful surface ships, 
if attacked must be attacked by ships of equal or greater power. This 
forces the stronger navy to risk its heavy ships against the danger 
of submarines, aircraft and mines, perhaps in restricted waters. The 
stronger power faces a situation in which a serious attack against its 
weaker adversary even though successful may bring about unac- 
ceptable losses in heavy ships. A small nation may thus successfully 
protect her interests by rendering aggressive attack undesirable, this 
by maintaining a degree of sea power properly adjusted to her armed 
forces as a whole even though the total strength of her armament 
must be limited. 

The amount of naval and other armament required by a nation for 
the maintenance of adequate sea power is determined by the re- 
quirements of the support and defence of the nation's interests. These 
national interests usually comprise local interests, regional interests, 
world wide interests. Some of the interests are vital and near a t  hand, 
such as security of home territory against invasion. Some may be 
vital in the long run but somewhat removed, such as regional inter- 
ests. Some may be farther removed, such as protection of trade routes, 
shipping, the lives and property of nationals, treaty rights, security of 
outlying possessions, etc. National policies sqpport the national inter- 
ests. Some national policies are definitely stated, as the Monroe Doc- 
trine for the United States, some are tacit, such as the Balance of Con- 
tinental Power for Great Britain, some are unstated and variable, such 
as relate to policies in regard to protection of property rights of 
nationals in foreign countries. For some nations the national policies 
are aggressive, for others a maintenance of the status quo is the general 
guide, depending in general upon the country's needs, and upon the 
spirit of its people. 

National policies are necessarily changeable in certain respects, 
changing to  accord with the changing international situation, with 
changing alignments of powers, and with the changes brought by 
changes in the national administration. But in the long run national 
policies must revolve about the national interests. 

Sea power is used to support the national policies as  they are 
concretely formed or interpreted by the administration in power from 
time to time. But i t  must be designed in regard to the size and 

character of its armaments to support and maintain the national 
interests. The direction of national policies may veer rapidly from 
a weak attitude to a strong one, vis-i-vis nations having policies in 
conflict with other interests, but many years are required to step up 
seriously the degree of sea power from that sufficient to maintain a 
weak policy to the requirements of support for a strong policy. 
Throughout history there are examples where nations have suffered 
reverses and at  times total defeat because of failure to appreciate 
this fact in time. 

The determining effect of sea power on the struggles between 
nations has in the past frequently been realized by their leaders, 
though often perhaps the guiding thought has been instinctive 
rather than deliberate. From Themistocles in the Graco-Persian 
wars through the Punic wars, and through the spread of the British 
empire over the world in the modern era, we see the powerful, often 
the decisive, part played by sea power. I t  remained for an officer of 
the United States Navy, Captain Alfred T. Mahan, to bring into the 
open the general realization that this power, which, though it had 
throughout history contributed so great a part in the destiny of 
nations, had continued to  be largely unrecognized. 

Mahan in his Influence of Sea Power on History and other works 
turned the searchlight of an incisive analysis on this more or less 
hidden element of power. The interplay of armies and navies, of 
bases and ships, of state policy and naval power, is put on display. 
Other works of Mahan that might be mentioned are The Influence 
of Sea Power on the French Revolution and Enzpire; Nelson, the 
Embodiment of the Sea Power of Great Britain; Armaments and 
Arbitration, etc. Other naval writers who might well be consulted 
are Julian Corbett, Hector Bywater, Major George F. Eliot (The  
Ramparts W e  Watch)  and Admiral Castex of the French Navy. 

Sea power usually finds its greatest expression in nations which 
have, in effect, an insular integrity. This results not only from the 
imperative need, in some cases, of the insular power for secure sea 
communications, but from the fact that such a nation not being 
subject to invasion can direct its production effort into naval chan- 
nels and can reduce the burden of protective armies. Thus one sees 
the development of strong sea power by England. The United States, 
while a continental power, is in the military and naval sense even 
more insular, under modern conditions, than are Japan and Britain. 
Both Japan and Britain are vulnerable to heavy, land-based air at- 
tack from the adjacent continents of Asia and Europe. They also 
become vulnerable to  expeditionary invasions transported over nar- 
row seas supported by heavy air forces. This vulnerability forces 
them to the maintenance of large protective air forces and armies as 
well. In the long run this must operate to interfere with the strength 
of navies that can be built and maintained, especially if strong, ag- 
gressive, continental powers hover nearby. 

The United States on the other hand cannot a t  this time (1940) be 
under threat from any power in the western hemisphere. In  the future 
the United States can be threatened in the western hemisphere only 
if a strong military power has been established therein by an  oversea 
power. In prevention of such a possibility the United States has 
maintained for over IOO years the policy proclaimed in the Monroe 
Doctrine to the effect that the United States will oppose any transfer 
of sovereignty of territory in the western hemisphere to a non- 
American power. The only way any non-American nation could 
establish its military power in the western hemisphere is by project- 
ing i t  overseas, in other words by the successful application of sea 
power. The obvious counter is sufficient sea power available to  the 
United States to frustrate such a move by any power or combination 
of powers. 

In  order that United States sea power can accomplish such an 
objective i t  is obvious that its fleet must be composed of units that 
can be projected for great distances, especially in view of the absence 
of a widespread naval base system. 

Also, the immediate defensive needs of the United States extend 
from the tip of Alaska and its outlying islands down the Pacific to  
the Panama Canal and northward to Maine. In order to prevent 
entry into such extensive coastal waters United States naval fleets 
must be ready to  oppose hostile fleets in distant areas, across the 
Atlantic and the Pacific. They must be ready to project operations. 
This involves long radius of ships and bases in the distant' areas. 
Such bases to be adequate to the purpose should be established in 
time of peace but may of course, a t  times, be established in time 
of war. 

The spread of the royal navy and of the British empire has been 
marked with the seizure of suitable and strategically located bases 
around the world. From these bases widely distributed naval units 
were enabled to protect sea routes and dominate the seven seas. The 
urge to trade develops oversea trade routes. The demand for com- 
mercial outlet, the pressure of population, the centrifugal impulses 
generated by internal discontent, all of these spurred colonization, 
This spread of the domain of Britain comes in inevitable conflict with 
similar expansions by other nations, particularly other European 
powers. 

During the progress of the struggles which ensued from this con- 
flict of interests i t  followed naturally that British sea commanders 
would realize and provide for bases to support sea operations, and 
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also of course would appreciate the complementary fact that naval 
power was required to support the bases thus acquired. 

Sea forces are composed principally of the following: Battleships, 
battle cruisers, cruisers, aircraft carriers, torpedo boats and torpedo 
boat destroyers, submarines, aircraft, auxiliary combatant craft such 
as minelayers and escort craft, and auxiliary supporting craft such as 
destroyer tenders, submarine tenders, aircraft tenders, repair ships, 
fuel ships, ammunition ships, store ships, food ships, mine sweepers, 
etc. The battleship takes its name from line-of-battle ship, namely a 
ship possessing in the highest degree a fighting power and a degree of 
protection that enable it to contend on equal or favourable terms with 
similar heavy ships of the adversary. The battleship strength of a 
nation forms the very core of the nation's naval strength. It may 
never become engaged in actual battle during the whole course of a 
sea war but the potential power of a superior battle line strength 
in support of less powerful craft places the nation possessing it in 
command of the sea to the detriment of its enemy. 

The cruiser, as the name indicates, cruises over wide sea areas. 
It  may be supporting the battle line by scouting and screening, or it 
may be supporting its own shipping, or attacking enemy shipping. 
Thus it might be said that the battleship forms the basis of strength 
which secures control of the sea, whereas the cruiser forms the basis 
of the forces which exercises or utilizes, this control. 

The aircraft carrier is attaining increasing importance in co-ordina- 
tion with cruisers in the cruiser function, and though of a different 
type from the conventional cruiser which depends primarily on gun 
power, is in fact a "cruiser"-a cruiser which by means of its great 
air strength cruises with a visibility radius and attack radius of 
several hundred miles instead of 10 or 15 miles. The torpedo boat 
was originally developed to carry torpedoes to attack battleships. I t  
was a light, fast ship of a small size which made its discovery a t  
night, before it could reach a firing position, very difficult. The tor- 
pedo boat "destroyer" was developed as a counter to the "torpedo 
boat." The "destroyer" is a large ship that can carry gun power 
sufficient to sink torpedo boats. 

The destroyer has developed a number of functions. Not only is it 
fitted to deliver torpedo attack against an enemy, but it is fitted to 
screen its own battle line against enemy torpedo attack, enemy sub- 
marine attack and enemy aircraft attack. As a consequence of these 
increasing demands the destroyer has developed into a young 
"cruiser" of 2,000 tons. 

The submarine has a unique advantage in that it can be projected 
into waters that are strategically or tactically controlled by the enemy. 
This ~roiection of the submarine enables it to be used for attack 

-or information purposes (information as to enemy distribu- 
tion and movements). The submarine has received its most dramatic 
and important employment in the destruction of the commerce of a 
nation controlling the surface of the seas, such as the attack of Ger- 
man submarines on British shipping. The submarine has, however, a 
very important function as an arm of the fleet in co-ordination with 
other .types including aircraft against purely military, or naval, 
objectives. 

Aircraft constitutes an element of sea power of ever increasing im- 
portance. Aeroplanes may be shipborne as those carried on aircraft 
cruisers, on cruisers and on battleships. Or they may be shore or 
harbour based, both sea planes and land planes. 

Following the completion of the World War of 1914-18 an effort 
was made to limit and ease the economic burden of naval armaments 
and to stabilize the international balance of sea power by the Limita- 
tion of Naval Armaments Treaty, entered into by Great Britain, the 
United States, Japan, France and Italy. This Treaty provided for an 
upper limit of tonnage of capital ships, battleships, and of aircraft 
carriers on the basis of approximate ratios as between the countries 
involved, of Great Britain ;, the United States 5 ,  Japan 3, France 
1.75, Italy 1.75. After the preliminary decisions in regard to these 
ratios had been reached the Japanese representatives insisted upon the 
inclusion in the Treaty of a clause which would prevent the further 
increase of fortifications or naval bases in the Western Pacific by the 
United States and Great Britain-Singapore and Australasian ports 
were excluded from this provision. This clause also forbade increase 
of Japanese base defences in certain Japanese islands. This non-fortifi- 
cation clause w-as denlanded by Japan as the proper accompaniment 
of the limitation agreement which involved acceptance by Japan of a 
naval fleet of inferior strength. The position taken by Japan was that 
the superior navies of the United States and Great Britain should not 
be capable of aggression against a Japan defended by a navy limited 
to a 3 to 5 ratio. . 

This nonfortification clause was accepted by Great Britain and the 
United States, but a Nine Power Pact was entered into concurrently 
in which all of the signatory powers including Japan undertook to 
respect the integrity of China. 

The spirit and intent of this 1922 Washington Naval Limitation 
Treaty was in general the placing of a holiday on naval shipbuilding. 
By 1930, however, the strength of the Japanese and British navies 
in types other than battleships and carriers, i.e., in types not covered 
by the treaty, had been very materially increased while no ships of 
similar types were being constructed by the United States. To meet 
this situation a second conference was held in London which limited 

cruisers, destroyers and submarine tonnage for the navies of the 
United States, Great Britain and Japan. 

Not long after the signing of this 1930 Treaty the Japanese oc- 
cupied Manchoukuo, this, in the view of the United States, in viola- 
tion of the Nine Power Pact which provided for nonaggression against 
China by any of the signatory powers. 

By 1936 it became evident to all of the major naval powers that 
a limitation of navies by treaty could no longer be considered suc- 
cessful. The Japanese had in 1934 denounced the Washington Treaty, 
this denouncement to take effect in 1936, as provided in the treaty. 
The United States together with Great Britain, France and Italy 
entered, in 1938, into an agreement which continued the limitation 
on the characteristics of individual types, but discontinued, in general 
effect, the limitation placed on numbers or on tonnage. By 1939 treaty 
restrictions had been discontinued by all of the naval powers. 

(C. M. C. )  
SEARCH: see VISIT AND SEARCH. 
SEARS, ROEBUCK AND CO., world's largest distributor 

of general merchandise, with executive offices in Chicago. I t  was 
founded by Richard W. Sears, railroad station agent in a Minne- 
sota town, who began selling watches by mail in 1886. Subse- 
quently he moved to Chicago and was joined by A. C. Roebuck. 
They formed a corporate partnership and in 1893 were adding lines 
towaid the clevelopi~ieiit uf a gelleral mail-order business. 

The company grew to nation-wide eminence in distribution 
under the guidance of Julius Rosenwald, merchant and philan- 
thropist, who bought a substantial stock interest in 1895 and be- 
came president in 1908 upon Sears' retirement. General Robert 
E. Wood started a system of retail stores in 1925 and served as 
president of the company from 1928 t o  1939 when he was suc- 
ceeded by Thomas J. Carney; Gen. Wood is now chairman of the 
board. In  1940, Sears' mail-order catalogue of 1,458 pages offered 
merchandise of practically every description for wear, for use in 
an{ about the home, for the automobile and the farm; in all some 
100,ooo offerings of merchandise items, bought by 12,000,ooo cus- 
tomers. The  catalogue's file is recognized by scholars as an ac- 
curate source-book of American living conditions, apparel, tastes 
and buying habits over the period covered by its issues. As of 
Tan. I. IMI,  Sears. Roebuck and Co. was owerating 10 mail-order . . 

plants in't'he nation's key distributive centrks, 593;etail stores in 
every state in the Union save one, numerous corollary ware- 
houses, and several factories which produce certain Sears mer- 
chandise lines. The firm's business for the fiscal year 1939 was 
$657,061,593, having almost tripled during the I 5-year period of 
its retail emansion. The companv was one of the first lame dis- 
tributors to'establish merchandise testing as a regular pol&y.- I t  
has also pioneered in a variety of activities based on a conception 
of a business concern's social responsibilities. The firm maintains 
among other projects designed to benefit the farmer, a fur,  u.003 
and poultry marketing service. I t  is committed to  active participa- 
tion in community building and charitable activities in all of the 
cities where it  operates retail stores. (T. J. C.) 

SEA-SERPENT. Enormous serpents, both terrest~ial and 
marine, are subjects around which have arisen such an array of 
legends and stories that it  is almost impossible to disentangle fic- 
tion from fact. So far as terrestrial snakes are concerned it  seems 
fairly safe to assume that there are none in the few remaining 
unexplored parts of the world which greatly exceed in size those 
that are already known; in the depths of the sea, however, there 
may still be gigantic creatures of which we have no knowledge; 
and with this possibility, remote though it  may be, in the back- 
ground i t  is unwise to deny the existence of the sea-serpent. Up 
to the present no animal has been captured which has not on 
examination by competent persons proved to belong to a previ- 
ously well known group, and a large number of the well authenti- 
cated stories of monstrous marine creatures seem to be explicable 
as incorrect observations, due to  abnormal visual conditions or 
t o  ignorance, of animals already quite well known. Some of the 
possible explanations which have been put forward may be men- 
tioned:- (~) A number of porpoises swimming one behind the 
other and rising regularly t o  take breath might prodi~ce the ap- 
pearance of a very large serpentiform creature progressing by a 
series of vertical undulations. ( 2 )  A flight of sea-fowl and a brood 
of ducks have been mistaken for a large snake swimming a t  the 
surface of the water. (3) Large masses of sea-weed half awash 
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have, on more than one occasion, been believed to be some gigantic 
animal. (4) Basking sharks (Cetorhinus maximus) which have 
a habit of swimming in pairs one behind the other with the dorsal 
fin and the upper lobe of the tail just above the surface produce 
the effect of a body 60 or more feet long, and a partially decom- 
posed specimen which was cast ashore was reported in all good 
faith as a sea-serpent. In  the same category as basking sharks 

F R O M  C H A R L E S  G O U L D ,  "MYTHICAL M O N S T E R S "  

SEA-SERPENT ATTACKING A VESSEL (AFTER A 16TH CENTURY WOODCUT) 
This type of sea-serpent, according to  Olaus Magnus in "Histor. Septentrion." 
inhabited Norwegian coast waters, where i t  occas~onally would snap men from 
the deck of a vessel. I t  was 2 0 0  feet in length and 2 0  feet around 

may be mentioned tunnies (Thunnus thynnus), porbeagles 
(Lamna cornubica) and chimaeras (Chimaera monstrosa) which 
a t  various times have been incorrectly recorded by observers un- 
familiar with them. ( 5 )  Ribbon- or oar-fishes (Regalecus) which 
attain a length of 2-30 feet and are snakelike in shape have 
been suggested as the possible e.xplanation of some so-called sea- 
serpents, particularly of those reported from the Mediterranean 
where these animals are most common. (6) Nemertines, which 
may reach a length of 30-45 feet, have also been suggested as a 
possible explanation of some records. (7) Sea-lions when break- 
ing surface for breath might, if seen from an unfamiliar view- 
point or in a fading light be mistaken for much larger, snakelike 
animals. (8) Gigantic squids (Architeuthis) are undoubtedly the 
foundation on ~ h i c h  many accounts are based; these animals, 
which attain a total length of 50 feet, are sufficiently uncommon to 
be unfamiliar to the majority of people but do occasionally fre- 
quent those regions from which many accounts of sea-serpents 
have come, viz., Scandinavia, Denmark, the British Isles and the 
eastern coasts of N. America. One of these animals swimming a t  
the surface with the two enormously elongate arms trailing along 
through the water would produce almost exactly the picture 
which many of the strangely consistent independent accounts 
require; a general cylindrical shape with a flattened head (=pos- 
terior end of the squid's body), appendages on the head and neck 
(=lateral fins and edge of mantle), cdour dark, lighter beneath, 
progression steady and uniform, body straight but capable of 
being bent and spouting water (=water  ejected from siphon). 
Further, sperm whales are known to kill and devour Architeutltis 
and similar cephalopods, and one of the most graphic accounts of 
the sea-serpent speaks of it  as in conflict with a whale around 
which it had thrown two coils and which it  ultimately dragged 
below the surface; actually, it seems very probable that the whale 
nas  eating a giant squid whose tentacles, thrown round the whale 
in the struggle, were mistaken for the coils of a snake, and that 
the whale, so far from being dragged under, merely "sounded" 
with its prey in its mouth. 

When, however, all these and similar possibilities have been 
explored, there still remain a number of independent and appar- 
ently credible stories which are not satisfactorily explained. To 
account for these, the continued existence of plesiosaurs or some 
other huge marine reptiles, usually believed to be extinct, has 
been advocated in the past. More recently Oudemans', who 
gives a very full account of the whole subject, has pointed out that 
the known characters of plesiosaurus do not in the least agree with 
the features described in the unexplained accounts of ~ea-serpents 
-. 

'Ouiiemans, The Gr~clt  Sea S ~ r p r x t  (1892).  

and has boldly suggested the existence of an undiscovered, long- 
tailed mammal allied to the seals and walruses. (H. W. P.) 

SEA-SICKNESS, the symptoms experienced by many per- 
sons when subjected to the pitching and rolling motion of a vessel 
a t  sea. Identical symptoms are liable to occur in flying, and in 
some persons even in railway travelling. They generally shornr 

themselves, soon after the vessel has begun to roll, by giddiness, 
nausea and sinking a t  the stomach, which soon culminate in vomit- 
ing. With the sickness there are great physical prostration, pallor, 
cold sweats and feeble pulse, accompanied with mental depression 
and wretchedness. The condition depends upon disturbance of the 
balancing system contained in the semicircular canals (see EAR, 
ANATOMY OF) but visual, mental and olfactory impressions con- 
tribute. 

No means has yet been discovered which can altogether prevent 
sea-sickness. Swinging couches or chambers have not proved of 
practical utility, nevertheless there is less risk of sickness in a 
large and well-ballasted vessel than in a small one. None of the 
medicinal agents proposed is infallible even in the same person 
on different occasions. Nerve sedatives, e.g., bromide of potassium, 
acetanilide, bromural or chloral, appear to act usefully in many 
persons. On the other hand, some authorities have recommended 
nerve stimulants, such as a small cupful of very strong coffee, to 
be taken about two hours before sailing. The recumbent position 
and warmth, especially to the feet, often help; so soon as they can 
be taken small amounts of dry biscuit or toast and weak brandy 
and soda aid recovery. As a rule the individual is well again in 
24 hours or less but in lengthened voyages sea-sickness may be so 
severe that the help of the ship's doctor is necessary. Even the 
ship's doctor is sometimes subject to  sea-sickness. 

See R. A. Bennett, "Sea-sickness and Its Treatment," Brit. Med. 
JOUU., 1928, 1,751. 

SEA-SQUIRT, the common name for the Tunicata ( q . v . ) ,  
animals representing a degenerate offshoot of the vertebrate 
stem. The saclike adults live fixed to rocks or other substrata, 
but, in the more typical cases, have a free-swimming larva which 
reveals their affinities by its possession of a dorsal, hollow central 
nervous system, gill slits and notochord; the first and last of 
these are lost on metamorphosis. 

SEATTLE (se-gt'El), the chief city of Washington, U.S.A., 
situated on a neck of land between Elliott bay (Puget sound) and 
the freshwater Lake Washington; 125 nautical miles from the 
Pacific ocean, 140 mi. S. of the Canadian border, 965 mi. by water 
N. of San Francisco, and 2.200 mi. by rail from Chicago; a port 
of entry, headquarters of the Washington custon~s district, the 
county seat of King county, the largest city of the Pacific North- 
west, and the largest city of its age in the world. I t  is on federal 
highways 10 and 99 and the Pacific Coast air-mail route; is served 
by the Chicago, Milwaukee, St. Paul and Pacific, the Great 
Northern, the Northern Pacific and the Union Pacific railways, 
has through train service over the Burlington Route and the 
Southern Pacific Lines, and has connection through both boat 
and train service at  \'ancouver, B.C., with the Canadian Pacific 
railway; and is the terminus or a port of call for numerous lines 
of steamers with sailings across the Pacific ocean, to Alaska and 
California, and through the Panama canal to eastern American 
and European ports. I t  is the centre of interurban trolley and 
motor coach lines, and of the "mosquito fleet" of steamers serving 
the 2,000 mi. of Puget sound shores. The population (1930) was 
365,583 (103.7 males to IOO females), of whom 72,975 mere for- 
eign-born whites and 11.732 all other races. The population by 
federal census in 1940 was 368,302. 

Seattle is situated on a series of hills above its fine harbour 
(reaching a maximum of 500 ft .  above sea level), in surroundings 
of great natural beauty. To  the west, across Puget sound, rises 
the jagged sierra of the Olympics. The eastern boundary of the 
city is Lake Washington (26 mi. long), backed by the Cascade 
range. To the south rises snow-capped Mount Rainier. Within 
the city are Union and Green lakes, the latter bordered by a pub- 
lic park. The area of the city includes 68.5 sq.mi. of land and 
36 sq.mi. of water. . 

The outer (salt water) harbour measures 5 mi acrosz fro111 



West point on the north to Alki point on the south, and includes 
the east, west and Duulamish waterways, extending inland on 
the south side of the bay; Smith cove, on the north side; and 
Shilshole bay, the western outlet of the Lake Washington ship 
canal, north of West point. The ship canal (8 mi. long, with a 
minimum depth of 30 ft.) connects Puget sound with the fresh- 
water harbour, Lake Washington, passing through Lake Union. - 
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WEATHER GRAPH OF SEATTLE. THE MERCURY INDICATES THE NORMAL 
ANNUAL MEAN TEMPERATURE. THE CENTRE CURVE SHOWS THE NORMAL 
MONTHLY MEAN TEMPERATURE AND THE CURVES ON EITHER SIDE THE 
LOWEST AND HIGHEST RECORDED EACH MONTH. THE COLUMNS INDICATE 
THE NORMAL MONTHLY PRECIPITATION, THE SHADED PART SIGNIFYING 
TOTAL PRECIPITATION, THE WHITE  PART. SNOWFALL 

The locks near the west end of the canal, which overcome the 
difference of 26 ft .  between sea and lake levels, accommodate 
ships 760 ft. long. Elliott bay proper, where the greater part of 
the shipping is concentrated, lying between Magnolia bluff on 
the north and Duwamish head on the south, has an entrance 
width of 2.5 mi., a shore line of 9.7 mi., and a surface area of 
3,800 ac., and is very deep and free from natural obstructions or 
dangers throughout its entire extent. Harbour development and 
administration of public terminal facilities are in the hands of a 
public corporation called "the Port of Seattle," created in 1911 
by the people of Seattle and King county, and administered by 
a board of elected commissioners. Under its jurisdiction harbour 
facilities were developed by 1928 to a value of $15,ooo,ooo, and 
included terminal wharves, transit sheds, waterside warehouses, 
cold-storage plants, grain elevators and tanks for vegetable and 
fuel oils. 

Along the water front the hills have been graded down to give 
a comparatively level area for the business district. This is 
built up with many large and substantial hotels, public buildings 
(some of them grouped around a civic centre), the fine public 
library (1905). and high business buildings (one of them 42 
stories high), most of which have been erected since the war of 
1914-18. Beyond this narrow strip rises a succession of heights, 
crowned with residential districts commanding fine views, and 
reached by trackless trolleys and gasoline buses ascending by wind- 
ing routes. There are 25 mi. of boulevard (skirting the sound and 
the three lakes and following the high ridges), 44 parks and 50 
playgrounds, with an aggregate area of 3,118.72 acres. The 582 
ac. campus of the University of Washington, lying between 
lakes Union and Washington, with a shore line on both, and 
the fine grounds of Ft.  Lawton (605 ac., given to the federal 
government by the city) are practically additions to the city's 
park system. The climate is moderate, favourable to industry 
and to health, and encouraging outdoor recreation the year round. 
The extremes of temperature on record are 3" and 96" F. The 
average annual precipitation is 34 in., distributed through all 
12 months, but two-thirds falIing in the winter months October 
to  March. The average wind velocity is 8.9 mi. per hour (compared 
with 17 mi. in New York city). The death rate in 1939 was 12.0. 

The city is governed under a charter of 1896, with various 
amendments one of which (1908) provides for initiative and 

referendum petitions. The mayor is elected every two years. 
The city council is composed of nine members, elected a t  large 
for a one-year or a two-year term. The city owns its street transit. 
water-supply and hydroelectric generating and distributing sys- 
tems. The water supply is obtained from the Cedar river and is 
stored in reservoirs with a capacity of 300,000,000 gal., in the 
Cascade mountains, 26 mi. S.E. I n  1911 the city took its first step 
toward acquiring the street railways, and in 1940 it  owned 2 5 0  

mi. of track and had concluded plans for more. The municipal 
light and power plant built up its patronage, against determined 
opposition from the private companies in the city, until by 1936 
it threatened to replace private concerns entirely. A zoning ordi- 
nance was adopted in 1923. The assessed valuation of property 
for 1940 was~$z44,294,502 Building permits for 28,566 buildings 
were issued In the years 193j  to  1940 inclusive, representing a 
value of $54,722,415. The public-school system includes 67 grade 
and special schools, 5 junior high schools, 9 high schools and a vo- 
cational school. Attendance in grades is large (49,995 in 1940), 
and the percentage of illiteracy (0.8) was among the lowest in the 
U.S. in 1930. The public library, with 11 stations, had a circula- 
tion of 2.996.743 volumes in 1940 The rity has a cos~opo!itan 
press, including two Japanese dailies and a Swedish weekly. 

Seattle is the leading commercial, industrial and financial centre 
of the Pacific northwest. I t s  geographical position (the nearest 
United States port to the Orient, and the nearest large city of the 
United States to  Alaska) makes it  a natural receiving and dis- 
tributing point for transpacific and Alaska traffic, and the Panama 
canal easy access to Atlantic and Gulf markets; while 
the products of its tributary territory and its own manufactures 
supply staple articles for outgoing freight. A large part of the 
mail moving across the Pacific is handled in Seattle. The traffic 
of the port in 1935 amounted to 7,660,843 tons, valued a t  
$356,344.344, of which $36.939,204 represented imports from 
foreign countries; $26,312,086, exports; and $269,646.506, domes- 
tic coastwise receipts and shipments. The Washington customs 
district, of which Seattle is headquarters, imported goods worth 
$41,949,153 and exported goods worth $87,339,053 in 1940. These 
figures marked a reversed trend, for imports had exceeded exports 
before 1930. Imports of consequence are coffee and tea, vegeta- 
ble oils, porcelain, corn, bananas, sugar, burlap, lumber, paper, 
shingles, coal, coke, creosote and toys. Exports consist largely 
of lumber products, canned salmon, flour, apples, pears, gaso- 
line, salt, scrap metal, copper, hardware, automobiles and ma- 
chinery. As principal landing port of the north Pacific fisheries, 
Seattle received 23,943,600 lb. of salmon and halibut in 1934. 
Every state in the union and almost every Canadian province 
contributes to the foreign commerce of Seattle, but the great 
bulk of the exports comes from the northwestern states and the 
south\irestern' cotton-producing states (Oklahoma, Texas, Ar- 
kansas and Louisiana). Seattle is the principal outfitting point for 
the whaling industry and the fisheries of the north Pacific, the 
principal trading centre for Alaska and the principal supply point 
and wholesale market for the 300 logging camps of Washington 
and the agricultural northwest in general. Cheap electric power, 
combined with abundant raw materials of certain kinds and 
distance from the older industrial centres, has stimulated manu- 
factures. The city has plants representing an investment of more 
than $80,00o,ooo and producing goods valued a t  $200,000,000. 
Seattle is the seat of a branch of the federal reserve bank of the 
12th district. Debits in the local banking institutions amounted 
in 1940 to $2,670,426,000. 

Seattle was founded in 1852 by 21 white settlers who had 
arrived at  Alki point the preceding year, and was named after a 
friendly Indian chief (d. 1866). In 1853 a town plat was filed, 
King county was created, and Seattle became the county seat. 
By 1855 it  had a population of 300. In  Jan. 1856, it was at -  
tacked by neighbouring Indians and successfully defended by the 
U.S. sloop-of-war "Decatur." Growth was slow at  first. The city 
was incorporated in 1869, with an area of 10.86 sq. miles. I n  
1870 the population was 1,107, and in 1880 only 3,533. The first 
railroad (the Northern Pacific) reached the city in 1884, and by 
1890 the population had increased to 42,837, though a destructive 



SEA-URCHIN-SEA-WOLF 
fire had in 1889 burned down most of the buildings. Seattle was 
still a little-known lumbering town when in 1897 the discovery 
of gold in Alaska and the Yukon Territory changed it  almost 
overnight into an important commercial centre, the outfitting 
point for prospectors, and the port to  which they shipped t h e i ~  
gold; and by 1900 the population was 80,671. The arrival of the 
first steamer from the Orient in 1896, marked the beginning 
of considerable foreign trade, and in 1910 the Union Pacific 
and the Milwaukee railroads were connected with Seattle. In 
1909-10 the Alaska-Yukon-Pacific Exposition was held, on 
grounds which are now part of the university campus. Between 
1905 and the close of 1910 ten adjacent cities and towns were 
brought within the city limits, and in 1910 the population was 
237,194. The opening of the Panama Canal in 1914 gave a new 
stimulus t o  the city's commerce, and the years of the World War, 
when Seattle built more ships than any other port of the United 
States, were a period of rapid and hectic growth. The average 
number of wage-earners in the city's manufacturing establish- 
ments rose in five years (1914 to 1919) from 11,523 to 40,843; 
the value of the output, from $64,475,000 to $2 74,431,000. Since 
the first incorporation of the city in  1869 successive annexations 
of territory have increased its area about sevenfold. 

SEA-URCHIN, any animal belonging to the Echinoidea, a 
class of Echinoderma (q.v.). The simplest living forms are the 
Cidaridae (Cidaris, "jewelled tiara"). In  them the test when de- 
nuded of prickles, which thickly cover its surface, is of flattened 
turban shape, beautifully ornamented with tubercles. The test is 
built of thin but solid plates closely united. I t  is divided into five 
parts by five double columns of smaller plates, and to each of 
these plates is attached an extensile tube (podium, or "little foot") 
connected through two holes in the plate with the hydraulic sys- 
tem inside the test. These double columns are caIled ambulacra 
("garden walks"). The five portions of the test between them are 
the interambulacra, and each is composed of larger plates, also 
arranged in double alternating columns. The terminal plate at  
the upper end of each ambulacrum is pierced with a pore for a 
sensitive papilla, and is termed an "ocular," because in  sea-stars 
the corresponding plate bears a n  eye. Between the oculars and at 
the top of the interambulacra are five larger plates, each pierced 
with a pore for the extrusion of the generative products; they are 
therefore termed "genitals." One of the genital plates has also 
many small pores leading to the hydraulic system, and is termed 
the "madreporite." Within the circlet formed by these ten plates 
is a finely-plated membrane through which opens the vent. On 
the under side of the test is a larger circular space covered with 
membrane, in the centre of which is the mouth. The pore-plates 
of the ambulacra pass over the membrane to the edge of the 
mouth. 

Each interambulacral plate bears a large tubercle, set in a circlet 
of smaller tubercles. Each main tubercle bears a long prickle 
or "radiole," attached to it  by a socket and a covering of muscles, 
which can move the radiole in any direction. The joint is pro- 
tected by flattened prickles or radioles attached to the smaller 
tubercles. Prickles also protect the various pores and the delicate 
organs issuing from them. This species is dredged a t  depths of 
50 to 1,800 metres along the east coast of the .Atlantic, and 
Scottish fishermen call i t  the piper, from the resemblance of its 
long radioles to the drones of a bagpipe. 

Projecting from the mouth of a Cidaris are five pointed teeth; 
these are long, curved and chisel-ended, and are supported by 
a frame-work of 30 bones, with the necessary muscles, forming 
a five-sided structure which Aristotle compared to a ship's lantern. 
From the top of the lantern rises the gut, which passes in a 
looped curve round the inside of the test till i t  reaches the vent. 
Inside the test are also the five double rows of hollow balls con- 
nected with the podia (see ECHINODERMA, fig. 7 ) ,  and in the 
interspaces the five genital glands. The suckers of the podia 
are poorly developed, and are chiefly used as feelers when the 
animal walks about in  search of food; because they have no 
gripping power, Cidaris is not found in waters disturbed by waves 
and currents. Ciduris usually moves by using the large radioles 
as stilts. I t  can climb over obstacles, and has even been seen to 

1 swarm up a glass rod by grasping it with the curved and serrate 
1 radioles round the mouth; it  uses these also to seize its prey. 
1 Though the small prickles protect the openings in the test, the 
1 true defensive organs are its pedicellariae, scattered over the test 
between the prickles. These are like little pincers, each having 
three teeth at  the end of a flexible stalk, and each tooth with a 
poison-gland. Pedicellariae are found in all sea-urchins, but differ 
in size and shape according to the genus. Besides gripping and 
poisoning enemies and prey, pedicellariae clean the test from 
particles of dirt, and in some shallow-water urchins they hold bits 
of sea-weed on the upper surface of the test to  hide it. 

The most familiar British echinoid is the egg-urchin, Echinus 
escule~ztus (ECHINODERMA, fig. 3 ) ,  which owes its name to the 
fact that the ripe ovaries are eaten, both raw and cooked. Essen- 
tially a shore-dweller, it grips the sea-weed with its podia, which 
have well-developed-suckers and are far  more numerous than in 
Cidaris; E. Forbes estimated their number as 1,860. T o  accom- 
modate them, the number of plates in the test is increased, and 
the ambulacral plates are crowded, so that the pore-pairs are 
arranged in oblique groups of three on each side of the avenue, 
instead of in single rows as in Cidaris. The prickles are all short, 
and locomotion is effected mainly by the podia; the animal can 
also drag itself along by its teeth. 

The purple egg-urchin (Paracentrotus lividus), which ranges 
from the south of the British Islles to the Azores and into the 
Mediterranean, lives among Zostera leaves and on rocky shores in 
holes which it bores in the rocks. Some of the turban-urchins 
(Diadema), which live on rocky bottoms in smoother water, have 
very long thin prickles, which can pierce the stoutest boot; some 
of these urchins have organs sensitive to  light and shade, so that 
they quickly direct their prickles to the point of danger. Reef- 
dwelling urchins exposed to the surf have their prickles thickened 
and crowded, and sometimes the ends are expanded like parasols 
to form a complete outer covering. 

I n  some deep sea-urchins, as in most of those that lived in 
early ages, the test is flexible, and in one of them the podia are 
protected by sharp prickles each bearing a poison-gland. These 
and all previously mentioned are of regular five-rayed symmetry. 
Many urchins that have taken t o  live in sand or mud are irregular. 
In  them the mouth tends to  move forward, and to become wide, 
with projecting under-lip; the vent moves from the top to the 
hinder end of the test;  the prickles are fine and directed back- 
wards; the podia of the upper surface subserve respiration and 
are concentrated in five petal-shaped areas. Among such forms 
are the shield-stars or cake-urchins (Clypeaster), which live just 
below the surface of the sand, and use their reduced teeth for 
shovelling sand, with its small animals, into the mouth. The sand- 
dollars (Scutella) are thin and flat, and in some the test grows 
out like the spokes of a wheel (Rotula). More familiar are the 
heart-urchins, such as the common Echinocardium cordaturn 
(ECHINODERMA, fig. ~ g ) ,  which lives a t  the bottom of a burrow 
and has the podia of its front ambulacrum modified so that they 
can be stretched right up the tube of the burrow t o  collect food. 

The position of sea-urchins in the Economy of Nature has 
been mentioned in ECHINODERMA (q.v.). 

BIBL~OGRAPHY.-B~S~~~S works mentioned under ECHINODERMA, a 
specialist work is H. L. Clark, Catalogue of the Recent Sea-urchins in  
the British Museum ( 1 9 2 5 )  ; an illustrated popular account is in Ani- 
mals of all Countries ( 1 9 2 4 ) .  (F. A. B.) 

SEA-WOLF, SEA-CAT or WOLF-FISH (Anurrhichas) , 
a marine fish, the largest of the blenny group (see BLEXNY) 
The body is long, subcylindrical in front, compressed in the tail 
region, smooth and slippery, with rudimentary scales embedded 
in the skin. An even dorsal fin extends the whole length of the 
hack, and a similar fin from the vent t o  the caudal fin, as in 
blennies. The pectorals are large and rounded, the pelvic fins en- 
tirely absent. Both jaws are armed in front with strong conical 
teeth, and on the sides with two series of large tubercular molars, 
a double band of similar molars occupying the middle of the palate. 
By these teeth the sea-wolf is able to crush the hard carapaces or 
shells of the crustaceans and molluscs on which i t  feeds. I t  is 
doubtful if it deserves the character of ferocity often attributed 



SEAWRACK-SEBASTIA4N0 DEL PIOMBO 
to it. Sea-wolves inhabit the northern seas of both hemispheres, 
one ( A .  lupus) being common on the coasts of Scandinavia and 
North Britain, and two in the seas round Iceland and Greenland. 
Two others occur in corresponding latitudes in the North Pacific. 
They attain a length of over 6ft., and in the north are esteemed 
as food, both fresh and preserved. The oil extracted from the 
liver is said to be in quality equal to  the best cod-liver oil. 

SEAWRACK, the detached seaweeds thrown up, often in 
great quantities, by the sea and used for manure, also formerly 
for making kelp. I t  consists largely of species of Fucus-brown 
seaweeds with flat branched ribbonalike fronds, characterized in 
F. serratzcs by a saw-toothed margin and in F. vesiculosus, 
another common species, by bearing air-bladders. Also of Zostera 
marina, so-called sea-grass, a marine flowering plant with bright 
green long narrow grass-like leaves. (See EEL-GRASS.) 

SEBASTIAN, ST., a Christian martyr whose festival is cele- 
brated on Jan. 20. According t o  St. Ambrose (in Psalm 118, 
oct. 20) Sebastian was a native of Milan, went to  Rome at the 
height of Diocletian's persecution, and there suffered martyrdom. 
The Acta of St. Sebastian, falsely attributed to the same St. 
Amhros~,  are f a r  less sparing of drltnilc They make him a citizen 
of Narbonne and captain of the first cohort under the emperors 
Diocletian and Maximian. H e  made many converts, several of 
whom suffered martyrdom. Diocletian remonstrated with him, 
but, finding him inflexible, ordered him to be bound to a stake and 
shot to  death. After the archers had left him for dead, a devout 
woman, Irene, came by  night to  take his body away for burial, 
but, finding him still alive, carried him to her house, where his 
wounds were dressed. No sooner had he wholly recovered than he 
hastened to confront the emperor, who ordered him to be instantly 
carried off and beaten to  death with rods. The sentence was 
forthwith executed, his body being thrown into the cloaca, where, 
however, i t  was found by another pious matron, Lucina, whom 
Sebastian visited in a dream, directing her to bury him ad Cnta- 
combas juxta aestigia apostolorum. It was on this spot, on the 
Appian way, that was built the basilica of St. Sebastian, which 
was a popular place of pilgrimage in the middle ages. The trans- 
lation of his relics t o  Soissons in 826 made that town a new 
centre of his cult. St. Sebastian is  specially invoked against the 
plague. As a young and beautiful soldier, he is a favourite sub- 
ject of sacred art,  being most generally represented undraped, 
and severely though not mortally wounded with arrows. 

See Acta Sanctorum, January, ii. 2 57-296; Bibliotheca hagiographica 
Latina (Brussels, 1899), n. 7,543-7,549 ; A. Bell, Lives and Legends of 
the Evangelists, Apostles and other early Saints (London, 1901). 

SEBASTIAN, king of Portugal (Port, SebastiBo) (1554- 
1578), the posthumous son of Prince John of Portugal and of 
his wife, Joanna, daughter of the emperor Charles, was born 
in 1554, and became king in 15 j 7, on the death of his grandfather 
John 111. of Portugal. During his minority (15 57-68), his grand- 
mother Queen Catherine and his great uncle the Cardinal Prince 
Henry acted jointly as regents. Sebastian was a mystic and a 
fanatic, whose sole ambition was to  lead a crusade against the 
Mohammedans in north-west Africa. H e  entrusted the govern- 
ment to  the Jesuits; refused either to  summon the Cortes or to 
marry, although the Portuguese crown would otherwise pass to a 
foreigner, and devoted himself wholly to hunting, martial exer- 
cises and the severest forms of asceticism. His first expedition to  
Morocco, in 1574, was little more than a reconnaissance; in a 
second expedition Sebastian was killed and his army annihilated 
at  A1 Kasr a1 Kebir (Aug. 4, 1578). Although his body was identi- 
fied before burial a t  A1 Kasr, reinterred at  Ceuta, and thence 
(1582) removed by Philip 11. of Spain to the Convento dos 
Jeronymos in Lisbon, many Portuguese refused to credit his 
death. "Sebastianism" became a religion. I ts  votaries believed 
that the rei encuberto, or "hidden king," was either absent on a 
pilgrimage, or, like King Arthur in Avalon, was awaiting the 
hour of his second advent in some enchanted island. 

Four pretenders to  the throne successiveIy impersonated 
Sebastian; the first two, known from their places of birth as 
the "King of Penamacor" and the "King of Ericeira," were of 
peasant origin; they were captured in 1584 and 1585 respectively. 

The third, Gabriel Espinosa, was a man of some education, whose 
adherents included members of the Austrian and Spanish courts 
and of the Society of Jesus in Portugal. H e  was executed in 
1594. The fourth was a Calabrian named Marco Tullio, who 
knew no Portuguese; he impersonated the "hidden king" a t  
Venice in 1603 and gained many supporters, but was ultimately 
captured and executed. The Sebastianists had an important share 
in the Portuguese insurrection of 1640, and were again prominent 
during the Miguelite wars (182834).  At an even later period 
Sir R .  F. Burton stated that he had met with Sebastianists in  
remote parts of Brazil (Burton, Camoens, vol. i. p. 363, London, 
1881), and the cult appears to  have survived until the beginning 
of the 20th century, although it  ceased t o  be a political force 
after 1834. 

See PORTUGAL, History; J. Barbosa Machado, Memorias para . . . . . o governo del rey D. Sebasti60 (4 vols., Lisbon, 1736-41) ; 
Miguel d'Antas, Les Faux Don Sbbastien (1866) ; SBo Mamede, Don 
Sbbastien et Philippe I1 (1884). 

SI~BASTIANI, HORACE FRANCOIS BASTIEN, 
COUNT ( I  7 72-1851) French marshal and diplomatist. Of Cor- 
sican birth, he was in his early years banished from his native 
island during the civil disturbances, and in 1789 he entered the 
French army. I n  I 793, as  a French lieutenant, he took part in  the 
war in Corsica, serving later in  the Army of the Alps. H e  became 
chef de brigade in I 799. Attached to the future Emperor Napo- 
leog he took part in the coup d'e'tat of 18th Brumaire (Nov. 9, 
1799). H e  was present a t  Marengo in 1800. SCbastiani next ap- 
pears in his first diplomatic post, in  Turkey and Egypt (1802). 
Promoted general of brigade i n  1803, he served in 1805 in the first 
of the great campaigns of the Empire. At Austerlitz he was 
promoted (Dec. 2) general of division. As French ambassador 
a t  Constantinople he induced the Porte t o  declare war on Rus- 
sia; as  a soldier he directed the defence of Constantinople against 
the British squadron. But the deposition of the Sultan Selim 
111. put an end to French diplomatic success. SCbastiani was re- 
called in April 1807, and made count of the empire. H e  com- 
manded a corps in the Peninsular War, but his cavalry genius 
did not shine in  the laborious and painful operations against the 
careful English and the ubiquitous guerrilleros. I n  the grande 
guerre of Russia and Germany he did brilliant service. H e  ac- 
cepted the Restoration government in 1814, but rejoined Napo- 
leon on his return from Elba. After Waterloo he retired into 
England for a time. From 1819 he was a prominent member of 
the Chamber of Deputies. H e  held the posts of minister of 
marine, and later of foreign affairs and was the author of the 
historic saying "Order reigns a t  Warsaw." H e  became consecu- 
tively minister of state without portfolio (1832), ambassador a t  
Naples (1833)~ and ambassador to Great Britain (1835-40). On 
his retirement he was made marshal of France. H e  died in  Paris 
on July 21, 1851. 

See E. Driault, La Politique ovientale de Napoltom: Stbastiani et 
Gardane (1905). 

SEBASTIANO DEL PIOMBO (1485-1547)~ Italian 
painter of the Venetian school, was born a t  Venice in 1485. His 
family name was Luciani. At first a musician, chiefly a solo- 
player on the lute, he soon showed a turn for painting, and became 
a pupil of Giovanni Bellini and afterwards of Giorgione. His first 
painting of note was done for the church of San Giovanni 
Cris6stomo in Venice. I t  represents Chrysostom reading aloud a t  
a desk, a grand Magdalene in front, and two other female and 
three male saints. Towards I ~ I I  Sebastiano was invited to  
Rome by  the wealthy Sienese merchant Agostino Chigi, and came 
under the powerful influence of Michelangelo. 

Four leading pictures which Sebastiano painted in  pursuance of 
his admiration for Buonarroti are the "Pieti" (earliest of the 
four),  in the church of the Conventuali, Viterbo; the "Trans- 
figuration" and the "Flagellation," in the church of S. Pietro in 
Montorio, Rome; and, most celebrated of all, the "Raising of 
Lazarus," now in t h i  National Gallery, London. This grand 
work is more than 12 by 9 ft. in dimensions, with the principal 
figures of the natural size; it  is inscribed "Sebastianus Venetus 
faciebat," and was transferred from wood to canvas in 1771. 
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I t  was painted in  1517-1519 for Giulio de' Medici, then bishop 
of Narbonne, afterwards Pope Clement VII.; and it  remained 
in Narbonne cathedral until purchased by the duke of Orleans 
early in the 18th century-coming to England with the Orleans 
gallery in 1792. How much of the design is directly due to 
Michelangelo is a matter of speculation. Among other important 
works are "The Holy Family" in the National Gallery and in 
the Naples Museum; "the Visitation" in the Louvre (1521); the 
"Martyrdom of St. Agatha" (1520) in the Pitti, Florence; and 
the "Birth of the Virgin" a late work, in S.M. del Popolo, Rome. 

After the elevation of Giulio de' Medici to the pontificate; the 
- office of the "piombo"-that is, the office of sealer of briefs 

of the apostolic chamber-became vacant; two painters competed 
for  it, Sebastiano Luciani and Giovanni da Udine. Sebastiano, 
assuming the habit of a friar, secured the very lucrative appoint- 
ment-with the proviso that he should pay out of his emolu- 
ments 300 scudi per annum to Giovanni. If he had heretofore 
been slow in painting, he now became supine in a marked degree. 
One of the few subject-pictures which he executed after taking 
office was "Christ carrying the Cross" for the patriarch of 
Aquileia, also a "Madonna with the body of Christ." The former 
painting is done on stone, a method invented by Sebastiano him- 
self. H e  likewise painted at  times on slate-as in the instance 
of "Christ on the Cross," now in the Berlin gallery, where the 
slate constitutes the background. I n  the same method, and also 
in the same gallery, is the "Dead Christ supported by Joseph of 
Arimathea, with a weeping Magdalenen-colossal half-length 
figures. Late in life Sebastiano had a serious disagreement with 
Michelangelo with reference to the Florentine's great picture of 
the "Last Judgment." Sebastiano encouraged the pope to insist 
that this picture should be executed in oil. Michelangelo, de- 
termined upon nothing but fresco, replied to his holiness that oil 
was only fit for women and for sluggards like Friar Sebastian; 
and the coolness between the two painters lasted almost up to the 
friar's death, which took place in Rome in I 547. 

Numerous pupils sought training from Sebastiano del Piombo; 
but, owing to his dilatory and self-indulgent habits, they learned 
little from him, with the exception of Tommaso Laureti. Sebas- 
tiano was celebrated as a portrait painter: the likeness of Andrea 
Doria, in the Doria Palace, Rome, is one of the most renowned. 
I n  the National Gallery, London, are also two fine specimens. 

See F .  Propping, Die kiinstlerische Laufbahn des Sebastiano del 
Piombo (Leipzig, 1892) ; E. Bonhard, Die Veneziunische Friihzeit des 
Sebastiano del Piombo (Heidelberg, 1907) ; G. Bernardini, Sebastiano 
del Piombo (Bergamo, 1908) ; B. Berenson, Drawings o f  Florentine 
Painters (1904). 

SEBORRHOEA, a medical term applied t o  accumulation on 
the skin of the normal sebaceous secretion with formation of 
scales or a distinct incrustation. Often the condition is associated 
with eczema. On the head, where i t  is commonly seen, it may 
interfere with the nutrition of the hair and cause partial baldness. 
A form of this disease occurs in young infants. The main treat- 
ment consists in thoroughly cleansing the parts. I n  uncomplicated 
Seborrhoea the crusts may be softened with oil and the affected 
skin regularly washed with soft soap and rectified spirit. Sebum 
frequently accumulates in the sebaceous ducts, giving rise to the 
minute black points often noticed on the face, back and chest in 
young adults, t o  which the term comedones is applied. 

SECAUCUS, a town of Hudson county, New Jersey, U.S.A., 
3 mi. N. of Jersey City; served by the Erie and the Lackawanna 
railways. Pop. (1920) 5,423 (36% foreign-born white); 1930 
federal census 8,950; 1940, 9,754. I t  has embroidery and button 
factories, nurseries, market gardens and stock farms (hogs). The 
borough of Secaucus was formed in 1900 from part of North Ber- 
gen and in 1917 it  was incorporated as a town. 

SECESSION, a term used in political science t o  signify the 
withdrawal of a State from a confederacy or composite State, of 
which it had previously been a part;  and the resumption of all 
powers formerly delegated by it  to  the Federal Government, and 
of its status as an independent State. T o  secede is a sovereign 
right; secession, therefore, is based on the theory that the sover- 
eignty of the individual States forming a confederacy or Federal 
union has not been absorbed into a single new sovere~gnty. Seces- 

sion is a right claimed or exercised by weaker States of a union 
whose rights are threatenec! by the stronger States, which seldom 
acknowledge such a principle. War generally follows the secession 
of a member of a union, and the seceding State, being weaker, is 
usually conquered and the union more firmly consolidated. 

Secession in theory and practice is best exhibited in the history 
of the United States. Most of the original States, and many of the 
later ones, a t  some period when rights were in jeopardy proclaimed 
that their sovereignty might be exercised in secession. The right to  
secede was based, the secessionists claimed, upon the fact that each 
State was sovereign, becoming so by successful revolution against 
England; there had been no political connection between the Colo- 
nies; the treaty of 1783 recognized them "as free, sovereign and 
independent States"; this sovereignty was recognized in the 
Articles of Confederation, and not surrendered, they asserted, 
under the Constitution; the Union of 1787 was really formed 
by a secession from the Union of 1776-87. New States claimed 
all the rights of the old ones, having been admitted t o  equal 
standing. Assertions of the right and necessity of secession were 
frequent from the beginning; separatist conspiracies were rife 
in the West until 1812; various leaders in  New England made 
threats of secession in 1790-96 and 1800-15--especially in 1803 
on account of the purchase of Louisiana, in  1811 on account of 
the proposed admission of Louisiana as a State, and during the 
troubles ending in the War of 1812. Voluntary separation was 
frequently talked of before 1815. I n  1832-33 the "Union" 
Party of South Carolina was composed of those who rejected 
nullification, holding to secession as  the only remedy; and from 
1830 to 1860 certain radical abolitionists advocated a division 
of the Union. But as the North grew stronger and the South in  
comparison grew weaker, as slavery came to be more and more 
the dominant political issue, and as the South made demands 
concerning that "peculiar institution" to which the North was 
unwilling to  accede, less was heard of secession in the North and 
more in the South. Between 1845 and 1860 secession came t o  
be generally accepted by the South as  the only means of pre- 
serving her institutions from the interference of the North. The 
first general movement toward secession was in  1850. I n  1860- 
61, when the Federal Government passed into the control of the 
stronger section, the Southern States, individually, seceded and 
then formed the Confederate States, but in  the war that iol- 
lowed they were conquered and forced back into the Union. 

See Jefferson Davis, Rise and Fall of the Confederate Government 
(1881) ; A. H. Stephens, Constitutional View of the W a r  between the 
States (Philadelphia, 1868-70) ; J. Hodgson, Cradle of the Confederacy 
(Mobile, 1876) ; B. Samuel, Secession and Constittdtional Liberty 
(1920) ; B. J. Sage, Republic of Republics (Boston, 1876) ; Woodrow 
Wilson, The State (Boston, I ~ W )  ; A. L. Lowell, Government and 
Parties i n  Continental Europe (Boston, 1896) ; J. W. Burgess, Political 
Science and Comparative Constitutional Law (1895), and C.  E. 
Merriam, American Political Theories (1902). See also STATE RIGHTS; 
NULLIFICATION ; and CONFEDERATE STATES OF AMERICA. (W. L. F.) 

SECONDARY EDUCATION. The word secondary is 
used in contradistinction to primary or elementary both in Eng- 
land and America to  describe a system above that of elementary 
standard. 

ENGLAND AND WALES 
The term secondary was first used by  Matthew Arnold, who 

adopted it from French education, to  indicate that grade of gen- 
eral education which lies between the elementary or preparatory 
school and the university. His famous cry, "organize your se- 
condary education," marks the beginning of a movement which 
led to  the appointment of the Bryce Commission on secondary 
education and eventually t o  the acts of 1902 and 1918. Before 
1902 this kind of education had been carried on by the public 
schools (q.v.), by little local grammar schools or schools of non- 
conformist foundation, together with a certain number of recently 
founded schools, due to  private initiative or public spirited so- 
cieties like the Girls' Public Day  School Company, supplemented 
to some extent by more or less efficient private ventures. The  
most that local authorities could do was to  make grants to exist- 
ing schools. I t  was not till after 1902 that they were able t o  
build schools of their own: Henceforth the move has been one of 
steady progress, aided by the liberal scholarship schemes estab- 
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lished by local authorities, and further stimulated from 1907 on- 
wards by the provision, as a condition of receiving grants from 
the Board of Education, of free places for pupils from elementary 
schools (normally 25% of the entrants, but since 1926 often 
higher). In  the ten years ending 1914-15 the number of schools 
on the grant list in England and Wales rose from 575 to 1,047, 
and the number of pupils per 1,000 of the population from 2.9 to  
5.5; moreover the average size of the schools has shown a remark- 
able increase. I n  1908-09, 64 out of 912 schools had less than 50 
pupils; a t  the present time not more than 7% of the total have 
less than 100. The free place system greatly helped the effici- 
ency of the schools; i t  was largely responsible, especially through 
the establishment of intermediate scholarships a t  15-16, for 
raising the standard of work up  to and beyond the matriculation 
stage, and through the fixing of age limits for scholarships and 
free places it  helped to bring about a general standardization of 
the age of entry; and this affected both the leaving age and the 
length of school life. 

The number of schools in  which a considerable amount of sixth 
form work is done has increased steadily, and though the eco- 
nomic conditions which tend to the premature withdrawal of 
boys and girls from school are slow to change, there has been a 
steady improvement in this respect; the average school life of 
boys rose from two years and seven months in 1908-9 to three 
years and nine months in 1926-27, and that of girls in the same 
period from two years and seven months to three years and ten 
months, while the average leaving age rose in the case of boys 
from 15.5 t o  16.3, and in the case of girls from 15.11 to 16.4. 

Most of this development, however, belongs to the period be- 
ginning in 1914. Within a few months after the beginning of the 
World War, i t  became evident that there was an astonishing in- 
crease in the demand for secondary education. This demand per- 
sisted all through the war and shows no sign of general diminu- 
tion; it  has shown itself not merely in  the increase in the numbers 
applying for admission t o  secondary schools but even more in  
the support given to important educational measures. 

As to  the schools, the numbers on the grant list for England 
and Wales in 1926-27 were 1,319 (487 boys', 467 girls' and 365 
mixed schools), containing 196,289 boys and I 75,204 girls; the 
number of pupils per 1,000 of population, which in 1904-05 had 
been no more than 2.9 (1.9 boys, 1.0 girls), was now 9.5 (5.0 
boys, 4.5 girls) ; between 1908 and 1926 the number of boys pro- 
ceeding to universities increased from 695 to 2,057, and the num- 
ber of girls from 361 to 1,312. Besides the schools on the grant 
list, the Board of Education has now recognized as efficient after 
inspection 326 public and private secondary schools and 108 pri- 
vate preparatory schools. The number of free place pupils rose 
from 57,933 (32.1 of the total numbers) in  1914-15 to 131,309 
(37.6 of the total numbers) in 1927-?8. 

F i n a n c i a l  Aspects.-This expansion entailed a great increase 
in expenditure from both rates and taxes; since, though fees have 
been generally raised by about so%, there are few schools on the 
grant list in which any pupil's fees cover as much as half the 
cost of his education. The Board's grant was increased from £ 5  
per pupil over 12 to  £7 in 1917, and special grants were made for 
advanced courses; finally the Act of 1918 repealed the twopenny 
limit on rate aid t o  higher education, and also provided that the 
State contribution should be not less than one-half of the local 
education authority's approved expenditure. 

S t a t u s  of Teachers.-A great improvement in the salaries of 
teachers was secured in 1920 by the standing joint committee of 
representatives of local educational authorities and teachers, con- 
stituted under the chairmanship of Lord Burnham, at  the sug- 
gestion of Mr. Fisher. The Teachers' Superannuation Act of 
1918 had established a liberal pension system, and though before 
long contributions were required from the teachers to  the cost 
of pensions, and in 1925 a modification of the' salary agreement 
became necessary, the position of the teachers is much better than 
before 1920 in schools of all kinds. 

E x a m i n a t i o n  Reforms.-(See also EXAMINATIONS.)-A valu- 
able reform in the examinations affecting secondary schools was 
initiated by  the Board of Education in 19x7. The secondary 
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schools had suffered from the number and variety of external ex- 
aminations, many of which had served a useful purpose in  stimu- 
lating work, but had become oppressive and confusing. The con- 
sultative committee of the Board had issued a report on the sub- 
ject in  19x1; in 1914 the Board issued proposals for the recogni- 
tion of two grades of examinations-one for pupils of 16-17 and 
another for pupils of 18-19-to be conducted by  university ex- 
amining bodies. I n  1917 the Secondary Schools Examinations 
Council, representative of the examining bodies, the local educa- 
tion authorities and the teaching profession was established, and 
since then the first and second school examination of one or other 
of eight university examining bodies have gradually become a 
useful element in the organisation, not only of schools under the 
Board's control but of secondary schools of every kind. I n  grant- 
aided schools the Board pays the examination charges for each 
pupil up to  a maximum of f 2. I n  1926-27, 43,752 pupils in  
grant-aided schools took a first examination and 6,681 a second. 

A d v a n c e d  Courses.-A second reform was the provision of 
grants for recognized advanced courses in certain groups of sub- 
jects; the grouping at  first conceived on a rather rigid formula, has 
heen greatly modified, and almost any kind of advanced work 
likely to be done in a secondary school, e.g., in music and art,  may 
now be recognized; but the grant, except for schools taking no 
aid from local education authorities, has now been merged in the 
general provision made by the act of 1918. I n  1926-27, 479 ad- 
vanced courses were recognised (232 in science and mathematics, 
38 in classics, 189 in modern studies, seven in classical with mod- 
ern studies, four in geography, nine in  other combinations of 
subjects). 

Connec t ion  w i t h  Universities.-The relation of the schools 
to the universities and other places of university rank has be- 
come increasingly important. The first and second school exam- 
inations are gradually simplifying the conditions of entrance to 
the universities and the professions, and even also t o  commerce 
and industry. Most local education authorities interest them- 
selves in finding openings for the pupils leaving their schools. 
I n  London, two joint committees of heads of schools and em- 
ployers find employment for a very large number of boys and 
girls. (See EDUCATION AND INDUSTRY.) In  1920 the Board in- 
stituted a scheme for the award of 2 0 0  State scholarships to  uni- 
versities for pupils in grant-aided secondary schools; the scheme 
was dropped in 1922 and 1923, but revived in 1924. The award 
is based on the second school examination; the amount varies with 
circumstances, but is calculated to  finance the whole of the 
scholar's university course. (R.  F. CH.; C. BR.) 

IN THE UNITED STATES 
The chief stages in the development of secondary education in 

the United States may be best visualized by reference to  the main 
types of secondary schools. ( I )  The type operative in  colonial 
America was the Latin grammar school, an institution borrowed 
from contemporary England and continental Europe. I t s  curricu- 
lum was restricted to  the classical languages and literatures, and 
its chief purpose was to  prepare boys for college. There were in 
this period no secondary schools for girls. (2) At a period near 
that of the American Revolution there arose a new type of insti- 
tution, the academy. I t s  curriculum was much broader than that 
of the Latin grammar school, comprehending both college- 
preparatory and non-college-preparatory subjects. I n  many in- 
stances, in some areas predominantly, i t  opened its doors to  both 
sexes. (3) Before the middle of the 19th century there arose 
another type of institution, the public high school, whose chief 
distinguishing characteristic was that it  afforded free secondary 
education a t  public expense. I ts  curriculum aimed to serve both 
the college-going and the non-college-going groups. I n  this respect 
and in the fact that i t  was open to students of both sexes i t  was 
similar to the academy. Since the opening of the 20th century 
there has been developing a fourth type of secondary school which 
may be best described as the extended secondary school. The ex- 
tension has been in two directions-both horizontal (by including 
an increasing proportion of the population and a wider variety of 
curriculum content) and vertical. Attention is here directed 
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chiefly to the latter type of extension. School systems are increas- 
ingly extending the secondary-school period downward by adding 
the last two elementary-school grades through junior high-school 
organization and upward by adding the junior-college years (see 
UNIVERSITIES and COLLEGES), that is, the work of the first two 
college years, often considered to be essentially secondary in 
character. Many school systems have provided for extension in 
one or both directions and the number is rapidly increasing. 

JUNIOR HIGH SCHOOLS 

The junior high school, or, as it is sometimes called, the "inter- 
mediate school," is one manifestation of a fundamental realign- 
ment which has been affecting educational organization in the 
United States. This particular phase of the realignment has been 
concerned primarily with the later years of the seven-year and 
eight-year elementary schools and typically, although not univer- 
sally, the first year of the four-year high school, the usual junior 
high school being a two-grade or three-grade division of the school 
system. 

The results of the influences of reorganization a t  work began to 
make themselves most apparent five to ten years after the open- 
ing of the 20th century, but there were evidences of reorganization 
having something in common with this movement before that 
time. The earliest were in Berkeley and Los Angeles in California. 
The movement made rapid gains from 1912 until 1916, and 
excepting for the period of the World War, has continued its 
growth at an accelerated rate since that time. Studies of the 
extent of the movement have shown that by 1923 fully three- 
fourths of school systems in cities with populations exceeding 
roo,ooo either had junior high schools in operation or had been 
committed to junior high school reorganization. Smaller cities 
have also been effecting this reorganization. Data made available 
by the U.S. bureau of education show that in 1925 there was a 
total of 2,548 "non-four-year" high schools, these including as 
predominant types 879 "segregated" junior high schools, that is, 
junior high school units not housed with other units in the system, 
and 1,389 "junior-senior" high schools, that is, high schools com- 
prising both junior and senior units. The movement would have 
made even greater gains were it not necessary in many communi- 
ties to wait for new buildings. Even with this obstacle the junior 
high school reorganization will be before long a common feature 
of school systems in the United States and will in all probability 
develop still farther. 

T h i  features more commonly incorporated in the junior high 
school plan may be considered under the following sections: 

( I )  Although the junior high school often includes only two 
grades (that is, the seventh and eighth in systems formerly having 
eight grades in the elementary school and four in the high school), 
the trend of preference has been toward the three-grade unit, in- 
cluding the seventh, eighth and ninth grades. This is because a 
two-grade unit is too short to provide much leeway for fundamen- 
tal change and because it often leaves the four-year high school 
without modification. 

(2) The curriculum or programme of studies is frequently ac- 
knowledged to be the most important feature of the junior high 
school. Typically, besides requiring certain subjects of all pupils, 
it  allows some choice, sometimes in seventh grade, but more often 
in eighth and ninth grades, to make up the remainder of the pupils' 
work. The work required of all is often referred to as the "core," 
the elective portions being drawn from the industrial arts, the 
home arts, elementary commercial subjects and foreign languages. 
In  the better schools the curriculum in both required and elective 
work represents a vigorous effort to  enrich the training programme 
in these grades of the junior high school as contrasted with that 
in the corresponding grades of the conventional organization. 
(3) Grouping by ability, which aims to place pupils of more nearly 
equal ability in the same class groups, is advocated. (4) The most 
common feature of junior high schools is departmentalization, 
that is, the assignment of subjects to teachers so as to permit at 
least some measure of specialization, in contrast with the un- 
specialized teaching formerly universal in upper grammar grades. 

( 5 )  The junior high school has also been a vehicle for innova- 

tions in teaching methods, such as  directed or supervised study 
(in which the pupil prepares his assignments in whole or in part 
under supervision of the teacher of the subject), the project and 
problem methods and individualized instruction. 

One of the most remarkable developments in American educa- 
tion has been the rapid expansion, since 1890, of public secondary 
schools. The increase has affected both the numbers of schools 
and the numbers of pupils enrolled. Of the latter there were in 
1926 about three and three quarter millions, excluding pupils in 
junior high schools. The proportionate increase has been far in 
excess of the gain in the population. Between 1890 and 1920 the 
percentage of those enrolled in public high schools of all the popu- 
lation of normal ages for the four-year high school (14 to 17 years, 
inclusive) increased from 3.8 to 24.0. Influxes of pupils since 1920 
have resulted in a percentage much larger than this. The propor- 
tion is far in excess of that for any other large nation. 

No account of the status of secondary education in the United 
States is complete without reference to schools on private founda- 
tions. During the 30 year period from 1890 to 1920, the public 
schools increased from 60.8% to 87.3% of all schools reporting to 
the U.S. Bureau of Education, while the pupils enfolled increased 
from 68.1% to  91.0%. This means primarily that public schools 
were growing so rapidly as to become increasingly dominant 
numerically. What was taking place in private secondary education 
may best be shown by reference to data reported to the bureau 
in 1895 and 1922. The number of schools on Roman Catholic 
foundations increased more than three-fold, while the number of 
pupils in these schools increased even more rapidly; the number 
of schools of all other denominations combined decreased some- 
what, although they experienced sbme gains in total enrolment; 
non-sectarian schools decreased both in numbers of institutions 
operating and in the total number of pupils enrolled. I t  appears 
that sectarianism is the dominant factor in the persistence of 
private secondary education, and that it is  most effectively oper- 
ative with Roman Catholics. See PAROCHIAL SCHOOLS. 

Reference has already been made to  the expanding concepts of 
purpose of American secondary education from service to college- 
going pupils only, toward service to  both college-going and non- 
college-going pupils. This expansion is made much more apparent 
in a comparison of literature on the subject from an earlier day 
with that issued recently. Three types of purpose appear in the 
older literature, namely, college preparation, selection for higher 
levels of training, and what was referred to as "mental discipline." 
More recent statements of leaders in secondary education 
emphasize training for civic, social and moral relationships; train- 
ing for the proper use of leisure; training for health; and training 
for occupation. There is also emphasis on such matters as even 
greater popularization of educational opportunities on the sec- 
ondary-school level, recognition of individual differences, and guid- 
ance. A significant conclusion to  be drawn from such a comparison 
of older and modern concepts is that the latter are stressing values 
having obvious relationships to every day needs, whereas the 
former are cast in terms of remoter and deferred values. Such a 
shift of concepts was certain to  manifest itself as soon as this pe- 
riod of education came more frequently to be looked upon as 
terminal or culminal rather than preparatory. At the same time 
the leaders whose writings were consulted recommend the continu- 
ance of the function of preparation for college for such of the 
graduates of the high school who continue to  higher levels of 
training. 

I t  is to  be expected that these shifting concepts would be re- 
flected in the make-up of the curriculum of secondary schools. 
This is shown in the marked shift of registrations from certain 
subject-groups to others, for example from foreign language and 
mathematics to  the social studies and the practical arts. It is 
shown also in the rapid multiplication of new courses formerly 
unrepresented or much less frequently represented in the high- 
school offering. One large field of expansion has been the voca- 
tional, but there are others also, like the fine arts and physical 
training. I t  is shown again in the much greater flexibility of pro- 
grammes of studies than was characteristic before the opening of 
the 20th century, including the opportunity to select one from a 
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number of "courses" or curricula, and even within a curriculum to 
elect from a variety of different subjects. These expansions have 
been accompanied by the advocacy of the "comprehensive" high 
school, an institution which aims to care for all the needs of gen- 
eral and occupational training of all ~ u p i l s  who may care to enter. 
There are, nevertheless, those who advocate the restriction of the 
high schools to general education, the occupational training t o  
be provided in separate vocational schools. 

An interesting development contemporary with popularization 
and expansion of the oHering has been the increase of extra- 
curricular activities, that is, that great body of activities in which 
young people engage spontaneously, for example, athletics, debate, 
journalism, dramatics, music and subject clubs. Those in charge 
of these activities are coming t o  regard them as possessing large 
values in  training and are making efforts to  integrate them with 
the curriculum proper, On this basis these activities may in an 
important sense be looked upon as  an extension of the curriculum. 

The expanded secondary school, inclusive of popularization and 
the enriched and flexible offering, has brought with it the problem 
of the proper distribution of the secondary-school population t o  
the training opportunities, that is, the problem of guidance. The 
necessity for guidance in  the modern school is made more apparent 
if one keeps in mind not only these factors of popularization and 
enlarged offerings, but also the complexity of occupational life 
outside the school with i ts  increasing tendency to specialization, 
the shift of the rural population to urban centres, and the changing 
status of women. All these factors have stimulated the develop- 
ment of guidance programmes, which are becoming characteristic 
of the better schools. The proportion of secondary schools with- 
out some development along this line is not large. Among the 
means of guidance used are exploratory, or "try-out," courses (par- 
ticularly in the junior high school) ; a course affording a survey 
of occupations; intelligence, aptitude and achievement tests; ade- 
quate records; summer and other part-time employment; place- 
ment and employment supervision; and the provision of special 
personnel officers, referred to  as "advisers" or "counsellors." 

I n  comparison with teachers in European secondary schools, 
instructors in high schools in the Vnited States are criticized for 
their lack of professionalization. It is pointed out that both the 
extent of training and the period of service are shorter. Both these 
conditions are often explained b y  the large proportion of women 
teachers. Whatever the cause, the extent of preparation and the 
period of service are shorter. Better systems have been able for 
some time to insist, for teachers in  four-year high schools, on the 
minimum represented in the bachelor's degree from a standard 
college, a n d  in some quarters, notably California, there is insis- 
tence on a year of graduate work. It is likely that in time the 
schools will more generally move t o  this as the next stage of pro- 
fessionalization. This should assist somewhat in extending the 
average period of experience. Whether or not i t  is the determin- 
ing factor of duration of training or experience, women teachers 
over a long period have outnumbered the men. I t  is not generally 
known, however, that with a single exception the proportion of men 
has ranged between 40 and j o  per cent. The exception was the 
period immediately following the Great War. The question of 
standards of preparation is being reopened owing t o  the appear- 
ance of junior high schools and junior colleges, for both the extent 
and nature of training for these teachers will need to differ. 

Mention is often made in discussions of the expanding pro- 
gramme of secondary education in the United States of the mount- 
ing cost of these schools, a cost that is increasing not only because 
more pupils are i n  attendance, but also because the cost per pupil 
has increased. The  question is sometimes raised as to whether the 
nation will continue to  go forward with the programme of pro- 
viding secondary education for all. Although no final pronounce- 
ment may be made on this score, the evidences point toward as- 
sumption of this larger burden. Usually, when issues involving 
greater outlays for schools are placed before the voters in a local 
situation, they respond in unmistakable terms in favour of ex- 
pansion. Moreover, the aspirations to  a democratic society are 
based on a popularization of intelligence which is not to be 
achieved through a system of free schools limited to what we think 

of as elementary education: it requires the training of almost the 
whole population above the traditional common-school level. For  
the nation to admit unwillingness or inability t o  afford this higher 
training would be tantamount to abandonment of democratic 
convictions. 

BIBLIOGRAPHY.-E~~~~ E. Brown, The Making o f  Our Middle 
Schools (1902) ; Paul Monroe, Principles o f  Secondury Education 
(1914) ; Alexander Inglis, Principles of Secondary Hducation (1918) ; 
Leonard V. Koos, Trends i n  American Secondary Education (1926) ; 
Milo B. Stuart, The Organization o f  a Comprehensive High School 
(1926)  ; Aubrey A. Douglass, Secondary Education (1927)  ; Leonard V. 
Koos, The American Secondary School (1927) ; William A. Smith, 
The Junior High School (1925); Frank C. Touton, and Alice B. 
Struthers, Junior High School Procedures (1926) ; Leonard V. Koos, 
The Junior High School, Enlarged Edition (1927). (L. V. K.) 

SECOND LIEUTENANT. The lowest grade of officer 
rank in the British and U.S. armies. I n  the former the cor- 
responding rank was Ensign until i ts abolition i n  1871 and the 
rank "Sub-Lieutenant" substituted, which in turn was abolished 
in 1876 and "Second Lieutenant" introduced. The correspond- 
ing rank in some other armies is-French and Belgian, Sous  
Lieutenant;  German, Lezltnant; Swiss and Japanese, Second 
Lieutenant; Ketherlands, Tweede-Luitenant;  Italian, sub-iieu- 
tenant. 

SECOND SIGHT, a term denoting the opposite of its appar- 
ent significance, meaning in reality the seeing, in  vision, of events 
before they occur. 

Though we hear most of the "second sight" among the Celts 
of the Scottish Highlands (it is much less familiar to  the Celts 
of Ireland), this species of involuntary prophetic vision, whether 
direct or symbolical, is peculiar to  no people. Perhaps our earliest 
notice of symbolical second sight is found in the Odyssey ,  where 
Theoclymenus sees a shroud of mist about the bodies of the 
doomed Wooers, and drops of blood distilling from the walls of 
the hall of Odysseus. The Pythia a t  Delphi saw the blood on the 
walls during the Persian War; and, in  the Argonautica of Apol- 
lonius Rhodius, blood and fire appear to  Circe in her chamber on 
the night before the arrival of the fratricidal Jason and Medea. 
Similar examples of symbolical visions occur in the Icelandic 
sagas, especially in Njala,  before the burning of Njal and his 
family. I n  the Highlands, and in Wales, the chief symbols beheld 
are the shroud and the corpse candle or other spectral illumina- 
tion. The Rev. Dr. Stewart, of Nether Lochaber, informed the 
present writer that one of his parishioners, a woman, called him 
to his door, and pointed out to  him a rock b y  the sea, which 
shone i n  a kind of phosphorescent brilliance. The doctor attrib- 
uted the phenomenon to decaying sea-weed, but the woman said, 
"No, a corpse will be laid there to-morrow." This, in  fact, oc- 
curred; a dead body was brought in  a boat for burial, and was laid 
a t  the foot of the rock, where, as  Dr. Stewart found, there was 
no decaying vegetable matter. 

Second sight flourished among the Lapps and the Red Indians, 
the Zulus and Maoris, to  the surprise of travellers, who have 
recorded the puzzling facts. But in these cases the visions were 
usually "induced," not "spontaneous." Ranulf Higdon's Poly- 
chronicon (14th century) describes Scottish second sight, adding 
that strangers "setten their feet upon the feet of the men of that 
londe for to  see such syghtes as  the men of that  londe doon." 
This method of communicating the vision is still practised. (For 
the method see Kirk's Secret Contmo~twealtlz o f  Elves ,  F a u ~ t s  and 
Fairies, 1691, 181 j, 1893.) I t  is, by  some, believed that if a person 
tells what he has seen before the event occurs he will lose the 
faculty-a belief which renders the proof of the vision impossible. 
There are many seers, as Lord Tarbat wrote t o  Robert Boyle, to  
whom the faculty is a trouble, "and they would be rid of it  a t  
any rate, if they could." 

Perhaps the visions most frequently reported are those of 
funerals, which later occur in accordance with "the sight," of 
corpses, and of "arrivals" of persons, remote a t  the moment, who 
later do arrive, with some distinctive mark of dress or e q u i p  
ment which the seer could not normally expect, but observed in 
the vision. A fair example of second sight is the following from 
Balachulish. An aged man of the last generation was troubled 
by visions of armed men in uniform, drilling in a particular 
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field near the sea. The uniform was not "England's cruel red," 
and he foresaw an invasion. "It must be of Americans," he 
decided, "for the soldiers do not look like foreigners." The 
Volunteer movement later came into being, and the men drilled 
on the ground where the seer had seen them. Another case was 
that of a man who happened to be sitting with a boy on the edge 
of a path in the quarry. Suddenly he caught the boy and leaped 
aside with him. H e  had seen a runaway trolly, with men in it, 
dash down the path; but there were no traces of them below. 
"The spirits of the living are powerful to-day," said the percipient 
in Gaelic, and next day the fatal accident occurred a t  the spot. 
These are examples of what is, a t  present, alleged in the matter of 
second sight. 

"The sight" may, or may not, be preceded or accompanied 
by epileptic symptoms, but this appears now to be unusual. A 
learned minister lately made a few inquiries on this point in his 
parish, a t  the request of the present writer. His beadle had "the 
sight" in rich measure: "it was always preceded by a sense of 
discomfort and anxiety," but was not attended by convulsions. 
Out of seven or eight seers in  the parish, only one was not per- 
fectly healthy and temperate. 

The phenomena, as described, may be classed under "clair- 
voyance," "premonition," and "telepathy" (q.v.) ,  with a residuum 
of symbolical visions. 

BIBLIOGRAPHY.-The literature of second sight is not insignificant. 
T h e  Secret Commonzvealth of the Rev. Mr. Kirk (1691), edited by 
Sir Walter Scott in 1815 (a hundred copies), and by Andrew Lang 
in 1893, is in line with cases given in Trials for Witchcraft ( c f .  Dalyell's 
Darker Superstitions of Scotland, and Wodrow's Analects) . Aubrey 
has several cases in his Miscellanies, and the correspondence of Robert 
Boyle, Henry More, Glanvil and Pepys, shows an early attempt at  
scientific examination of the alleged faculty. The great treatise on 
Second Sight by Theophilus Insulanus (a Macleod) may be recom- 
mended, with Martin's Description of tlte Wes tern  Isles (1703-16) 
and the work of the Rev. Mr. Fraser, Dean of the Isles (1707, 1820). 
Fraser was familiar with the contemporary scientific theories of 
hallucination, and remarked that "the sight" was not peculiar to the 
Highlanders. (A. L.) 

SECOND (SOCIALIST) INTERNATIONAL: see 
INTERNATIONAL, THE. 

SECOND WORLD WAR: see WORLD WAR 11. 
SECRET, that which is concealed from general knowledge. In  

special senses the word is applied to (a) a prayer in the Roman 
and other liturgies, said during mass by the priest in so low a voice 
that i t  does not reach the congregation, and (b)  a covering or 
skull-cap made of steel fitting close to  the head. 

See also such articles as SECRET SOCIETIES; OFFICIAL SECRETS; 
ESPIONAGE. 

SECRETARY-BIRD (Serpentarius secretarius), an African 
bird with long legs, standing nearly 4 ft .  
high. From the back of the head and nape 
hangs an erectile tuft of long black 
feathers. Round the eyes is orange skin; 
the head, neck, and back are bluish-grey, 
the 1,ower surface black; the tail quills are 
banded with black and tipped with white. 
The beak is hooked. There is a second spe- 
cies, also African. The secretary-bird 
feeds on insects and reptiIes and can kill 
the most venomous snakes, striking them 
repeatedly with its taloned feet. The long 
legs together with the bird's habit of leap- 
ing back after each stroke, preserve it  ;;,,,',";,";;';bc,;;y ,.,. 
from being bitten. The huge nest is s E c R E ~ A R Y  B I R D  (SER-  

placed in a bush or tree and in i t  are laid P E N T A R J U S  S E C R E T A .  

two white eggs, spotted with rust-colour. R I U S ) ,  A L A R G E  B I R D  O F  

The  bird is found locally over most PREY.  

of Africa, south of the Sahara. I t  is one 
of the most powerful of the birds of prey (Falconiformesj. 

SECRETARY OF STATE, in Great Britain, the designa- 
tion of certain important members of the administration (see 
MINISTRY); in  the U.S. the ranking member of the President's 
cabinet. The ancient English monarchs were always attended by 
a learned ecclesiastic, known at  first as their clerk, and afterwards 

as secretary, who conducted the royal correspondence; but it 
was not until the end of the reign of Queen Elizabeth that these 
functionaries were called secretaries of State. 

Until the reign of Henry VIII. there was generally onIy one 
secretary of State, but a t  the end of his reign a second principal 
secretary was appointed. Owing to the increase of business con- 
sequent upon the union of Scotland, in 1708 a third secretary for 
Scotland was created, but a vacancy occurring in this office in 
1746 the style lapsed and the third secretaryship was dispensed 
with. I n  1768 a third secretaryship was again instituted t o  take 
charge of the increasing colonial business. I n  the 17th century 
the duties of the first two principal secretaryships had come to be 
divided between the Northern and the Southern departments, 
dealing respectively with the business of the Protestant and 
Catholic States. But in 1782 this style was changed to the Home 
and Foreign, and the office of the third secretary was again 
abolished, and the charge of the Colonies transferred to the home 
secretary. But owing to the war with France in 1794 a third 
secretary was once more appointed to superintend the business of 
the War Department, and seven years later the colonial business 
was transferred to his department as secretary for war and for 
the Colonies from 1801 to 1854. I n  that year a fourth secretary 
of State for the exclusive charge of the War Department and in 
1858 a fifth secretaryship for India were created. 

I n  1917 the secretaryship for air was created, and in 1926 the 
office of the secretary for Scotland, which had been revived in 
1885, was raised to  that of a principal secretary of State. In  
1925 the prime minister announced that the Government con- 
templated the creation of a new secretaryship of State for 
dominion affairs, which "for reasons of practical convenience" 
would continue t o  be vested in the secretaryship for the Colonies, 
although accompanied by the creation of a new under-secretary- 
ship and the organization of a separate office for  dominion affairs. 
There are therefore now seven principal secretaries of State, 
namely, for foreign affairs, home affairs, dominion affairs and 
the Colonies, war, India, air and for Scotland. One of these 
secretaries of State is always a member of the House of Lords. 
The secretaries of State are the only authorized channels through 
which the royal pleasure is signified to  any part of the body 
politic, and the counter-signature of one of them is necessary 
to give validity to  the sign manual. The secretaries of State con- 
stitute but one office, and are co-ordinate i n  rank and equal in 
authority. Each is competent in general to  execute any part of 
the duties of the secretary of State, the division of duties being 
a mere matter of arrangement. For the existing division of duties, 
see under separate headings, GOVERNMENT DEPARTMENTS, FOR- 
EIGN OFPICE, etC. 

I n  the United States the "secretary of State" is that member 
of the President's cabinet who deals with foreign affairs, and who, 
in the event of a vacancy in the office of president, is next in  suc- 
cession after th.e vice-president. The title of "secretaryn-"of 
the Treasury," "of war," etc.-is used for  some other members 
of the cabinet. I n  the various States there is an executive officer 
called "secretary of State," whose duties are those belonging 
properly to a secretary for the State. 

SECRET COMMISSIONS. The  giving of a commission, in 
the sense of a bribe or unlawful payment to an agent or employ6 
in order to influence him in relation t o  his principal's or employer's 
affairs, has grown to considerable proportions in modern times; it  
has been rightly regarded a s  a gross breach of trust on the part of 
employCs and agents, inasmuch as it  leads them to look to their 
own interests rather than to those of their employers. In  order to  
suppress this bribing of employCs the English legislature in 1906 
passed the Prevention of Corruption Act, which enacts that if an 
agent corruptly accepts or obtains for himself or for any other per- 
son any gift or consideration as an inducement or reward for doing 
or forbearing to do any act, or for showing or forbearing t o  show 
favour or disfavour to  any person, in  relation t o  his principal's 
affairs, he shall be guilty of a misdemeanour and shall be liable on 
indictment and conviction to imprisonment with or without hard 
labour for a term not exceeding two years, or to  a fine not exceed- 
ing £ joo, or to both, or on summary conviction to imprisonmenrt 
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rudimentary form. 
See Hutton Webster, Primitive Secret Societies (1908) ; L. LCvy- 

Bruhl, Les fonctions ntentales dans les socie'te's infe'rieures ( I ~ I O ) ,  
trans. L. A. Clare, H o w  Natives Think ( 1 9 2 6 )  ; 0. Jesperson, Language 
(1922). 

SECRET SERVICE, U.S. A division of the treasury de- 
partment, the United States secret service is charged with the 
following duties : 

I. Protection of the person of the president of the United States, 
the members of his immediate family, and of the person chosen to be 

not exceeding four months with or without hard labour or to a 
fine not exceeding £50, or both. The act also applies the same 
punishment to any person who corruptly gives or offers any gift 
or consideration to an agent. Also if a person knowingly gives an 
agent, or if an agent knowingly uses, any receipt, account or 
document with intent to  deceive the ~rincipal,  he is guilty of a 
misdemeanour and liable to  the punishment already mentioned. 
For the purposes of the act "consideration" includes valuable 
consideration of any kind, and "agent" includes any person em- 
ployed by or acting for another. No prosecution can be instituted 
without the consent of the attorney-general, and every informa- 
tion must be upon oath. 

Legislation to  the same effect has been adopted in Australia. A 
federal act was passed in 1905 dealing with secret commissions, 
and in the same year both Victoria and Western Australia passed 
drastic measures to prevent the giving or receiving corruptly of 
commissions. The Victorian act applies to trustees, executors, ad- 
ministrators and liquidators as well as to  agents. Both the Vic- 
torian and the Western Australian acts enact that gifts to the par- 
ent, wife, child, partner or employer of an agent are to be deemed 
gifts to  the agent un l~sq  the contrary is proved; alqo t h a t  the rus- 
tom of any trade or calling is not in itself a defense to a prosecu- 
tion. When a bribe has been given t o  an agent, his principal is 
not bound by the resulting contract, and the agent is accountable 
to him for the amount of the bribe, and also forfeits any remu- 
neration to which he would otherwise be entitled. (See BRIBERY.) 

SECRET LANGUAGES. Many societies, ancient and 
modem, comprise special groups-distinct by racial, political, 
functional differences from the main community-and these spe- 
cia1 groups often preserve their identity and guard their inde- 
pendence by the use of a secret language. In  secret societies, 
passwords are used and where hieratic functions are discharged by 
a special permanent class, the members of that group converse 
by means of secret languages. I n  cases like the Todas the use of 
a secret language is due to the desire to  keep private affairs hidden 
from the preying curiosity of their neighbours-Kotas and 
Badagas (W. H. R. Rivers, The Todas). The use of slang as a 
secret language is recorded of the Sema Nagas (J.  H. Hutton, 
Sema Nagm, 1921, P. 2961, where the advantage of being able 
to  irritate one's neighbours is associated with its value in trade, 
and in personal intrigue. Similarly of the Langos (J.  H. Driberg, 
The Lango) the secret kwiwage "consists entirely of different 
words for substantives but apparently the rest of the grammar 
and syntax remains unchanged. The language is much used by 
lovers and is normally employed if i t  is desired to  keep the con- 
versation secret from others. I t  is widely distributed but whether 
or not it  is confined to a group of initiates is unknown." 

Political conditions have often occasioned the use of secret 
languages (see BILIXGUALISM) and in thieves' Patter we have a 

president. 
2. The suppression of the counterfeiting of the coinage, currency, 

transportation requests, and other forms of obligations and securities 
of the United States. 

3. Investigations pertaining to certain criminal violations of (a) 
the War Finance Corporation act; (b) the World War Adjusted Com- 
pensation act; (c) the Gold Reserve act of 1934; (d) the Silver Pur- 
chase act; (e) the Federal Deposit Insurance act; (f) the Federal 
Land Bank act; (g) the Federal Farm Loan act; (h) the Home 
Owners Loan act; and (i) the National Housing act. 

4. Investigations pertaining to (a) thefts of government property 
under control of the treasury department; (b) loss of valuables in 
shipment by agencies of the United States. 

5. Personnel investigations for various departments as directed by 
the secretary of the treasury. 

6. Enforcement of certain laws relating to the treasury department 
and the several branches of the public service under its control. 

Prior to 1860, congress had passed several laws with respect 
t o  counterfeiting, but had not provided any funds to  enforce 
those laws, because the paper currency in circulation was pri- 
vately printed by individual banks in some 3,000 different designs, 
there was no standard federal paper money. I n  1860 a n  appro- 
priation of $5,000 was made for the suppression of coin counter- 
feiting, to  be paid as rewards to persons who furnished informa- 
tion regarding activities of counterfeiters. 

The act of Feb. 25, 1862, authorized the issue of $15o,ooo,ooo 
of "United States notes," not bearing interest and payable t o  
the bearer. They were legal tender for all debts except duties 
on imports and interest on the public debt and were popularly 
referred to as "greenbacks." The act of June 3, 1864, known as 
the "National Bank act," superseding an original act of Feb. 25, 
1863, is the basic act for the national banking system, and pro- 
vided for the organization of national banks and the issuance of 
circulating notes. These notes were drawn on the various na- 
tional banks, but were issued under government supervision on 
the strength of collateral furnished by the banks in the form of 
United States interest-bearing registered bonds. National bank 
~ o t e s  were issued unti! Aug. I, 1935, when the retirement of a!! 
such notes began. In  1942, however; many national bank notes 
were still outstanding. 

With the adoption of the federal currency in the form of 
United States notes and national bank notes, the private bank 
notes became obsolete and the government necessarily acted to  
protect the new money against counterfeiting. I n  1864, the sum 
of $~oo,ooo was made available for the suppression of counterfeit 
currency and other forms of obligations of the United States. 

During the period 1860 to 1865, the money appropriated to  
suppress counterfeiting had been paid to individuals who fur- 
nished information or rendered service which led to the arrest 
and conviction of counterfeiters. The solicitor of the treasury 
had supervised the operations of these persons and had approved 
payments made to them. However, the new federal currency was 
counterfeited to  such an extent that it  became necessary to make 
a definite and centralized effort to suppress these violations and 
to restore and maintain public confidence in the new money. 

Accordingly, in July 1865, Hugh McCulloch, then secretary of 
the treasury, created the United States secret service and ap- 
pointed William P. Wood as its first chief. 

Although the secret service was organized in 186 5 primarily to  
suppress counterfeiting, other departments of the federal gov- 
ernment soon requested the use of secret service agents to in- 
vestigate violations of many other laws, and since there was 
then no other general federal l a ~ - ~ n f o r c e m e n t  agency it  became 
common practice for the treasury department to loan secret 
servic- agents to other government departments for important 
investigative work. In  1898, during the Spanish-American War, a 
ring of Spanish spies with its headquarters in Canada directed 
espionage activities against the United States. Secret service' 
agents organized a counterespionage organization and located the 
centre of operations of the enemy spies in Montreal, Canada. 
Agents there exposed Lieutenant Ramon Carranza, naval attach6 
of the Spanish legation, as the brains of the spy system, and as 
a result he was banished from Canadian soil by the dominion 
government. Agents also arrested other spies in the United States 
and smashed the espionage organization. 

In  1901, President William McKinley was shot and killed a t  
Buffalo, N.Y.. the third president of the United States to meet 
death a t  the hands of an assassin. Immediately thereafter, agents 
of the secret service were assigned to guard President Theodore 
Roosevelt, and in an appropriation act dated June 30, 1906, con- 
gress provided funds for the protection of the person of the presi- 
dent of the United States by the secret service. On June 23, 
1913, this protection was extended to the person of the president- 
elect, and on June 12, 1917, included the members of the im- 
mediate family of the president. Agents went to Panama with 
President Theodore Roosevelt, the first president t o  set foot on 
foreign soil while in office. Agents guarded Woodrow Wilson dur- 
ing his European visit; they went to Alaska with Warren G. Hard- 
ing, and they accompanied President Franklin D. Roosevelt t o  
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South America. They are near the president night and day, wher- 
ever he may be. 

On May 14, 1930, the White House police force, organized in 
1922 to protect the executive mansion and grounds, was placed 
under the supervision and control of the chief of the United 
States secret service. 

During visits of rulers of other countries and of foreign mis- 
sions to the United States, the secret service has been assigned 
t o  safeguard many such visitors, frequently in co-operation with 
special agents of the state department. 

During the Civil War, one of the most extensive legal lotteries 
in the world was organized and held the first drawing of prizes 
in New Orleans. From 1862 to 1895 the Louisiana lottery re- 
ceived in cash some $~oo,ooo,ooo, of which a very small portion 
was paid out in prizes. The drawing of winning numbers taken 
from tickets which had never been sold, the manipulation of 
winning numbers drawn by operators of the lottery and other 
crooked practices, diverted most of the proceeds of the enter- 
prise to the pockets of the lottery owners, many of whom became 
multimillionaires. I n  1886 the use of the United States mails was 
denied the lottery, and the charter of the Louisiana Lottery com- 
pany expired in 1892. T h e  state of Louisiana refused t o  renew 
the charter, and the drawings were transferred to Puerto Cortez, 
Honduras; but elaborate offices were maintained in several cities 
in the United States, a printing plant was built in Tampa, Fla., 
and a lottery-owned steamship, "The Breakwater," plied regularly 
between Tampa, Puerto Cortez and New Orleans, carrying the 
results of the drawings. I n  1895, congress enacted a law prohibit- 
ing the sending of lottery matter by mail or express, and the 
lottery owners therefore distributed their tickets in the United 
States by trusted messengers who carried the tickets in steamer 
trunks as personal baggage. 

I n  1902, agents of the secret service were assigned to the de- 
partment of justice to  suppress the lottery activities, and from 
1902 to 1908 they made numerous arrests and seizures which 
finally put an end t o  this enterprise. 

By 1905, a t  the request of the attorney-general of the United 
States, some 32 secret service agents were lent to  the department 
of justice to investigate extensive frauds perpetrated upon the 
government, including those resulting from passage of the Home- 
stead act of 1862, which threw lands open to settlement. Through 
dummy entrymen, many of the cattle barons in the west obtained 
rich grazing lands intended for homesteaders, and other unscru- 
pulous landowners obtained lands rich in coal, oil and timber, 
but fraudulently claimed for agricultural purposes. I n  one such 
investigation near Durango, Colo., on Nov. 3, 1907, secret service 
agent Joseph A. Walker was shot and killed while investigating 
the suspected theft of coal from government-owned land. The 
secret service agents exposed countless land frauds and recovered 
millions of acres for the government. However, following this 
expos6 the congress, in 1907, restricted the work of the secret 
service to  its normal treasury department duties and prohibited 
the loaning of its agents to  other government units. Nevertheless, 
several secret service agents were permanently transferred to the 
department of justice and other government departments to form 
the nuclei around which separate investigative units were estab- 
lished. 

On May 14, 1915, lifting previous restrictions, President Wood- 
row Wilson directed the secretary of the treasury, William Gibbs 
McAdoo, t o  use the United States secret service to uncover viola- 
tions of neutrality. On July 24, 191 j ,  in New York city, secret 
service agents shadowed George Sylvester Viereck and Dr. Hein- 
rich F. Albert, both of whom were active in the German prop- 
aganda system in the U.S. At the 50th street station of the Sixth 
avenue elevated line Dr. Albert proceeded t o  leave the train and 
momentarily forgot a brief case he had carried. In  the moment 
the case remained unattended, Frank Burke, the secret service 
agent watching Albert, seized the bag and left the train. The 
brief case was delivered to Secretary McAdoo, and an examina- 
tion of its contents disclosed that Germany was deliberately 
violating the neutrality of the United States. Papers showed 
that German agents had formed elaborate schemes t o  influence 

public opinion by buying newspapers and establishing news serv- 
ices, and that a periodical called TIze Fatherland, edited by 
George Sylvester Viereck, was on the German payroll fo r  $1,500 
a month. There were plans to organize strikes in munitions 
plants; to corner the supply of liquid chlorine, used for poison 
gas; to acquire the Wright Aeroplane company and its patents 
and use them in German interests; to cut off the supply of cotton 
from England and make it  appear that the movement had orig- 
inated spontaneously among the cotton growers in the south. 
The correspondence also showed that Germany, through its secret 
agents, had actually purchased a large munitions plant a t  Bridge- 
port, Conn., the ownership of which was concealed under an 
assumed name. Orders for shells were taken from the govern- 
ments of Great Britain and Russia without any intention of ever 
making deliveries. 

The Albert papers were published in the N e w  York World by 
permission of Secretary McAdoo, but the facts surrounding the 
seizure of the brief case were not made public until 1931, when 
the true story was told by Mr. McAdoo in his autobiography 
Crowded Years. 

Numerous other cases involving espionage and counterespio- 
nage were successfully completed by the secret service during 
World War I ,  and its agents worked in close co-operation with 
the intelligence services of the united States army and the United 
States navy. 

In 1915, President Woodrow Wilson designated an area in 
Wyoming, known as Teapot Dome, as a naval oil reserve, em- 
bracing about 9,481 ac. of oil land. On April 14, 1922, Senator 
John B. Kendrick of Wyoming received a telegram from the 
Rocky Mountain Oil and Gas Producers association of Casper, 
Wyo., protesting against the development of Naval Oil Reserve 
No. 3 and the alleged letting of a private contract t o  Harry F. 
Sinclair or other persons without opportunity for competitive 
bidding. On April IS, 1922, Senator Kendrick offered a resolu- 
tion, forthwith passed, requesting that the secretary of the in- 
terior and the secretary of the navy be asked to inform the 
senate whether such negotiations were pending. The assistant 
secretary of the interior on April 21, 1922, informed the senate 
that a lease of the entire Teapot Dome reserve had been executed 
on April 7, 1922, to the Mammoth Oil company. Irregularities 
affecting other government oil reserves were also brought to  
light, and in a joint resolution approved Feb. 8, 1924, congress 
directed the president of the United States to institute and prose- 
cute suits to cancel leases of oil and incidental contracts and for 
other purposes, and t o  appoint special counsel who should have 
charge and control of the prosecution of such litigation. Atlee 
Pomerene, former senator from Ohio, and Owen J. Roberts, an 
attorney who in 1930 became an associate justice of the supreme 
court of the United States, were appointed as special counsel by 
President Calvin Coolidge. 

At the suggestion of President Coolidge the special counsel 
enlisted the co-operation of the United States secret service in 
the Teapot Dome matter. Secret service agents were assigned to 
investigation of the oil scandals and worked for about three 
years before their association with that investigation became 
generally known. 

The intensive efforts of the government resulted in the convic- 
tion in 1929 of Albert B. Fall, former secretary of the interior, 
and Harry F. Sinclair of the Sinclair Oil company, and in the 
collection by the government of several million dollars in taxes, 
penalties and interest. 

By 1933, losses suffered by victims of passers of counterfeit 
notes mushroomed into serious proportions. During the four 
years of I933 through 1936 such losses averaged $771,000 per 
year. Up to that time the secret service had fought counterfeit- 
ing after the crime was committed, making expensive and in- 
tensive investigations, numerous arrests and costly prosecu- 
tions in federal courts, to be followed by the boarding of 
prisoners for long terms a t  more expense to the taxpayers. I n  
1937 it was decided to strike a t  counterfeiting before the com- 
mission of the crime-to prevent it. The result was the secret 
service program of crime prevention through education, designed 
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to teach American citizens t o  know the difference between genuine 
and counterfeit money, dispelling the ignorance upon which the 
counterfeiter depended to dispose of his worthless paper. In five 
years of practice, the program of crime prevention through edu- 
cation reduced counterfeiting losses by 93% and was adopted as 
a permanent policy of the secret service. (See COUNTERFEIT 
MONEY.) 

The chief of the United States secret service is charged with 
the supervision and direction of the field and departmental forces 
of the secret service, the White House police and the uniformed 
force of the secret service. The men appointed as chiefs of the 
secret service and their terms of office since its establishment 
were: 
William P. Wood.. . 1865-1869 William P. Hazen . 1894-1898 
Herman C. Whitley . ,1869-1874 John E. Wilkie.. . .1898-1911 
Elmer Washburn . . . .1874-1876 William J. Flynn . .1g12-1917 
James Brooks . . . . . . ,1876-1888 William H. Moran . . 1917-1936 
John S. Bell . . . . 1888-1890 Frank J. Wilson 1937- 
A. L. Drummond . . 1891-1894 

For administrative purposes the United States is divided into 
14 districts, each of which is under the direction of a supervising 
agent, who is directly responsible to  the chief of the secret 
service. Each district is divided into sub-districts which are 
supervised by agents in charge, who work under the direction 
of the supervising agents. 

The uniformed .force of the secret service, con~prising more 
than 400 uniformed guards, protects the main treasury building, 
the bureau of engraving and printing and other buildings in Wash- 
ington under the control of the treasury department, and each 
year safeguards many thousands of millions of dollars' worth of 
money, stamps and securities. The uniformed force uses bullet- 
proof and radio-equipped armoured cars, and operates one of the 
largest and most efficient burglar alarm systems in the world. 

The badge used by the secret service is a five-pointed silver 
star in the centre of which appears the monogram "US" en- 
compassed by a small circle, from the outer circumference of 
which radiates an embossed lathework design similar in pattern 
to the net-like lines observed in the borders of genuine United 
States paper money. Surrounding these radiations is another cir- 
cular pattern which touches the bases of the triangles forming 
the five points of the star. Within this larger circle the word 
"SECRET" appears in relief above the monogram "US" and the 
word "SERVICE" below the monogram. Each point of the star 
is ornamented by a design similar to the fleur-de-lis, and each 
point has a rounded tip. Each badge is numbered and assigned 
to its holder accordingly. 

In  addition to the badge, each agent, agent in charge and super- 
vising agent carries a commission bearing his photograph, printed 
name and signature, and the signatures of the secretary of the 
treasury and the chief of the secret service. The commission is 
mounted in a fabricated case on the outer cover of which is a n  
embossed gold reproduction of the secret service badge. 

(F.  J. W.) 
SECRET SOCIETIES. This tern1 has been loosely used for 

a medley of associations which have little in common beyond an 
element of secrecy, which may vary from a mere password to an 
elaborate ritual of initiation with a private language, peculiar 
ceremonials and symbols and every circumstance calculated t o  
lend an air of mystery. I t  may be applied to the Masonic Order 
or the K u  Klux Klan as well as t o  similar phenomena in prim- 
itive cultures. 

From this angle Maciver's definition of an Association as "an 
organization of social beings . . . fo r  the pursuit of some common 
interest or interests" applies equally to  secret societies with the 
proviso that it  must be re-enforced by secrecy either for the 
maintenance of the internal solidarity of the society or for its 
more effectual domination over non-members. Secrecy alone how- 
ever does not necessarily imply a secret society, and other criteria 
have to be taken into consideration. Thus many systems of age- 
grades (9.v.) contain rites or doctrines, knowledge of which is 
prohibited t o  such members of the tribe as have not yet been 
affiliated; but age-grades cannot properly be termed secret so- 

cieties. What differentiates age-grades from secret societies is the 
fact that initiation into the former is compulsory to  every member 
of the tribe, but entrance into a secret society is optional. More- 
over in all secret societies entrance or promotion from rank t o  
rank is purchasable, whereas in age-grades promotion is inevitable 
and automatic. The Crow Indians combine the two systems by 
compulsory purchase, the compulsory element of age-grades hav- 
ing been added to the idea of purchase inherent in secret societies. 

Theories.-The wide correlation of masks with secret societies 
(and i t  would appear that even stilts are possibly also involved) 
suggested to  Frobenius that primarily these societies by  feigning 
the death and resurrection of the candidate were the means of 
bringing the members into closer contact with the spirits of their 
dead and deified ancestors. T o  Van Gennep they symbolize a 
process of rebirth or separation from the world outside and a pas- 
sage from immaturity to  full tribal membership. Webster traces 
secret societies to initiation ceremonies, and it  seems probable 
that ultimately all such societies are the outgrowths of puberty 
rites, and what again differentiates secret societies from age- 
grades is the fact that the former have developed away from these 
rites while the latter rctain them as an essential element ih the 
system. For secret societies are always changing, however im- 
perceptibly, as in the change which has transformed the Human 
Leopard Society from a Mendi war medicine to  a definitely can- 
nibalistic institution. Thus, societies which are secret in  one area 
are elsewhere public associations though their functions appear 
to  be identical. 

Secret societies, like all other associations, cut across the social 
units of the family and the clan, though instances do occur which 
suggest a connection with a totemic clan system. Among the 
Pueblo Indians the totemic clans on uniting into the tribe still 
continued to exist as esoteric fraternities, and in certain parts 
of Melanesia where totemism flourishes fraternities are unknown, 
but are found where totemism does not exist. This may be due 
however to other factors. I n  Africa there is evidently a correlation 
between secret societies and the political structure of the tribe, 
and with the evolution of authority from local councils t o  a tribal 
autocracy there is a parallel development of secret societies, which 
though often extra-legal serve t o  uphold the law and a t  the same 
time t o  act a s  checks on what would otherwise be complete des- 
potism. The secret societies, or a t  any rate the higher degrees of 
the societies, become the ruling aristocracy, and in certain cases, 
such as the Tenda in French Guinea, it  is the secret societies which 
are the sole means of government. 

From the point of view of function secret societies among prim- 
itive peoples may be roughly classified as magical, religious and 
social, and the last must again be subdivided into mutual help 
societies, like the Nkimba of the lower Congo, certain occupational 
groups, such as doctors and blacksmiths, feasting clubs, sexual so- 
cieties, like the Kore of the Mandingo, and governmental or police 
organizations, the last of which not infrequently degenerate into 
a system of extortion and tyranny. The Ogboni society of the 
Yoruba is probably the most conspicuous of these political so- 
cieties, with the Oro society as their subordinate police. However 
for all these social functions a religious sanction must be predi- 
cated. 

Despite contrary examples, such as the Imandwa, a secret so- 
ciety of the Banyaruanda, which is religious rather than social, 
the secret societies of the North American Indians have in the 
main religious functions, as contrasted with those of Melanesia 
and Africa which are primarily social and governmental. 

The term secret society obviously implies that there are mem- 
bers of a community outside the society. I n  the majority of so- 
cieties membership is generally limited on sex lines, but sometimes 
as among the Tenda along lines of social status. Some societies 
like the Poro admit women in exceptional circumstances, others 
like the Yewe admit them only to certain degrres, and others 
again like the Xdembo of the Lower Congo are completely bisex- 
ual. But the great majority refuse admission to women, with the 
result that parallel women's societies are instituted, the functions 
of which are mainly magico-religious and are concerned with fer- 
tility and cul~ivation. 
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CHINESE 

Most of the Chinese secret societies are merely trade guilds 
or friendly societies, but the Hung or Triad Society comes in 
an entirely different category. I t  has the largest membership of 
any secret society in the world, and has existed since A.D. 386, in 
close association with the White Lotus. Contemporary with the 
ancient mysteries, i t  is itself a great mystery rite over 1,500 years 
-la 
UIU. 

I n  A.D. 386 it  was founded, or perhaps re-organized, by the 
Buddhist patriarch Eon or Hwui-Yin a t  Rozan, to spread the cult 
of Amitabha Buddha. I n  A.D. 630 Zendo joined it to gain instruc- 
tion, and in 1344 it  rebelled against the Mongolian or Yiien dy- 
nasty. I n  1662 i t  fell under the ban of Khang Hsi, who in his 
Sacred Edict instituted a persecution of the Buddhists and Tao- 
ists, and ordered the suppression of five religious societies, among 
which the White Lotus and the Hung were specifically named. 
The exact relation between these societies is still obscure, but, if 
they were not alternative titles for the same organization, they 
were probably the names of different degrees of one common rite. 
I t  is just possible, however, that they were similar, but separate, 
mystical societies. 

Partly as a result of this persecution, the Hung Society became 
political and anti-dynastic, and has raised numerous insurrections 
against the Manchus, one of the most famous being the Taiping 
revolt in 1851. The rituals were peculiarly suitable for conver- 
sion from religious to  political aims, since the slogan of the 
brotherhood is "Overthrow Ching and restore Ming." 

Ming means light, and especially the perfected spirit in man; 
while Ching means the vital force, or, as we should say, the soul 
immersed in matter. By slightly changing the way in which the 
character for Ching is written, it  becomes the name of the Manchu 
dynasty, while the last Chinese dynasty was the Ming. Hence it  
will be seen that the change from a Buddhist-Taoist mystical 
initiatory rite to a dangerous political society was easy. 

The rituals show a blending of Taoist-Buddhist ideas having 
curious analogies with the Egyptian Book of the Dead, and with 
certain "Higher Degrees" in western speculative Freemasonry. 
The ceremony symbolizes the journey of the soul through the 
Underworld and Paradise to  the Holy City of the Gods, here 
called the City of Willows, and interwoven with this is an allegory 
of the experiences of the mystic in his quest for union with the 
Supreme Being. As regards its analogies with Masonry, prac- 
tically every important incident is found in certain "Higher 
Degrees" in England and America, while most of the hand signs 
are known to many Freemasons. 

The ceremony falls into four sections. First comes the tradition- 
al history, which is given to the candidates in the anteroom before 
they enter the lodge. I t  is a moving story, wherein a body of 
monks who had helped the emperor are requited by him with the 
foulest treachery, all being murdered, save five who became the 
founders of the order. There are three villains, and for political 
purposes one is a Manchu emperor, either Khang Hsi, or, in some 
versions, his son, but originally the story was allegorical. 

After this the candidates are "prepared" in the anteroom. 
The most notable incidents are (a)  ceremonial washing and 
changing into white robes to  symbolize not only mourning but 
that they themselves are dead; ( b )  the right arm, shoulder and 
breast, and also the left knee, are made bare; (c) the substitution 
of grass slippers for ordinary boots. Meanwhile the master opens 
and consecrates the lodge and invests his officers. 

The third section deals with the actual admission of the candi- 
dates, who have to pass through three gates inside the lodge, and 
take the oath of blood brotherhood by mingling their blood with 
that of all members present in a cup of wine, from which each 

person present drinks. (Women as well as men are eligible.) 
The last section consists of a catechism; the master asks a 

series of questions, which the conductor answers for the candi- 
dates. From these we learn that they have been on a long and 
mysterious journey, first by land and then by boat, till they 
reached the City of Willows. Throughout the whole of this part 
of the ceremony great stress is laid on numbers, which have a 
definite mystical significance. The triangle also plays an impor- 
tant part in the ritual, hence the name "Triad" Society. The 
brotherhood has many aliases, the most famous being "The Society 
of Heaven and Earth." The significance of the ceremony is re- 
vealed by the opening questions: 

Master: Whence come you? 
Vanguard: From the East. 
Master: At what time? 
Vanguard: At sunrise, when the East was light. 

BIBLIOGRAPHY.--There are only three really important books on the 
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W. Stanton, The Triad Society; or, Heaven and Earth Association o f  
Hong-Kong (1900) ; J. S. M. Ward and W. G. Stirling, The Hung 
Society (1925-26). (J. s. M. W.) 

SECULAR, a word with two main branches of meaning: ( I )  
lasting or occurring for a long indefinite period of time (Lat. 
saecularis, of or belonging to an age or generation, saeculum), and 
(2) non-spiritual, having no concern with re!igious or spiritual 
matters. The first sense, which is directly taken from the classical 
Latin, is chiefly found in scientific applications, of processes or 
phenomena which are continued through the ages and are not 
regularly recurrent or periodical, e.g., the secular cooling of the 
earth, secular change of the mean annual change of the tem- 
perature. The word is thus used widely of that which is lasting 
or permanent. I n  mediaeval and late Latin, saecularis was par- 
ticularly used of that which belongs to  this world, hence non- 
spiritual, lay, e.g., vitam ventun' saeculi as contrasted with this 
present life; and the Church as opposed to the world. I t  is thus 
used, first to distinguish the "regular" or monastic clergy from 
those who were not bound by the rule (regula) of a religious order, 
the parish priests, the "seculars," who were living in the world, 
and secondly in the wide sense of anything which is distinct, op- 
posed to, or not connected with religion or ecclesiastical things, 
temporal as opposed to spiritual or ecclesiastical. Thus property 
transferred or alienated from spiritual to temporal hands is said 
to be "secularized"; "secularism" (9.v. )  is the term applied in 
general to the separation of state politics or administration from 
religious or church matters; "secular education" is a system of 
training from which definite religious teaching is excluded. 

SECULAR GAMES were celebrated a t  Rome for three 
days and nights to  mark the commencement of a new saeculum 
or generation. I t  is important to  note that there was a saeculuvz 
chile, the length of which was definitely fixed a t  IOO years, and a 
saeculum naturale, which, under Greek and Etruscan influence, 
came to be accepted by the quindecimviri as I 10 years. According 
to tradition, the secular games (Ludi Saeculares, originally Teren- 
tini) had their origin in certain sacrificial rites of the gens Valeria, 
which were performed a t  the Terentum, a volcanic cleft in the 
Campus Martius. According to the Roman antiquarians them- 
selves, they were derived from the Etruscans, who, a t  the end of 
a mean period of IOO years (as representing the longest human 
life in a generation), presented to the chthonian deities an ex- 
piatory offering on behalf of the coming generation. The first 
definitely attested celebration of the games took place in  249 B.C , 
on which occasion a vow was made that they should be repeated 
every 100th year (their name being also changed to Saeculares), 
a regulation which seems to have been immediately disregarded, 
for  they were next held in 146 (not 149, although the authorities 
are not unanimous); in 49 the civil wars prevented any cele- 
bration. They would probably have fallen entirely into oblivion, 
had not Augustus revived them in 17 B.c., for which occasion the 
C ~ r m e n  Saeculare was composed by Horace. I n  explanation of 
the selection of this year, i t  is supposed that the quindecimviri 
invented celebrations for the years 456, 346, 236, 126, the 
saeculunt belng taken as lasting I I O  years. 
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I n  later times various modes of reckoning were adopted. The 

dates were: A.D. 47, (under Claudius), celebrating the 800th year 
of the foundation df the city; 88 (under Domitian), an interval 
of only 105 instead of I IO years; 147 (under Antoninus Pius), 
the 900th year of the city; 204 (under Septimius Severus), 
exactly two saecula (220 years) after the Augustan celebration; 
248 (under Philip the Arabian), the 1,oooth year of the city; 262 
(under Gallienus), probably a special ceremony in time of 
calamity; in 304 (which should have been 314) Maximian in- 
tended to hold a celebration, but does not appear to have done 
so. From this time nothing more is heard of the secular games, 
until they were revived in the year 1300 as the papal jubilees 
instituted by Boniface VIII.  

At the beginning of the harvest, heralds went round and sum- 
moned the people to the festival. The quindecimviri distributed 
t o  all free citizens on the Capitol and in the temple of Apollo on 
the Palatine various means of expiation-torches, sulphur and 
bitumen. Here and in the temple of Diana on the Aventine, 
wheat, barley and beans were distributed, t o  serve as an offering 
of first-fruits. The festival then began, a t  which offerings were 
made to various deities. On the first night the emperor sacrificed 
three rams t o  the Parcae a t  an underground altar on the banks of 
the Tiber, while the people lighted torches and sang a special 
hymn. On the same or following nights, a black hog and a black 
pig were sacrificed to Tellus, and dark victims to Dis (Pluto) and 
Proserpine. On the first day white bulls and a white cow were 
offered to  Jupiter and Juno on  the Capitol, after which scenic 
games were held in honour of Apoll6. On the second day noble 
matrons sang supplicatory hymns t o  Juno on the Capitol; on the 
third, white oxen were sacrificed to Apollo and 27 boys and 
maidens sang the "secular hymn" in Greek and Latin. 

B I ~ L I ~ G R A ~ = ~ . - T ~ ~  above particulars are from zosimus (ii. 5 ,  and 
6 ,  which contain the Sibylline oracle), who, with Censorinus (De Die 
Natali, I?), Valerius Maximus ii. 4, and Horace (Caymen Saeculare) 
is the chief ancient authority on the subject; see also Mommsen, 
Romische Chronologie (1858); C .  L. Roth, "Uber die romischen 
Slcularspiele" in the Rheinisches Museum, viil. (1853) ; and Marquardt, 
Riimische Staatsverwaltung, iii. (1885), p. 386. The inscription corn- 
memorating the ludi of 17 B.C. was discovered in 1890 and is printed 
in the Ephemeris epigraphica, vol. viii. The best account of the whole 
subject is in H. Diels, Sibyllinische Blatter (18go), p. 109 et seq. 
SECULARISm a term (see SEcuL*R) 

the system of social ethics associated with the name of G. J. 
~ o l y o a k e  (q.v.).  AS the word implies, secularism is based solely 
on considerations of practical morality with a view to the physical, 
social and moral improvement of society. I t  neither affirms nor 
denies the theistic premises of religion, and is thus a particular 
variety of utilitarianism. Holyoake founded a society in London 
which subsequently under the leadership of Charles Bradlaugh 
advocated the disestablishment of the Church, the abolition of 
the Second Chamber and other political and economic reforms. 

See Holyoake's Principles of Secularism (1885). 
SECUNDERABAn one of the chief British military sta- 

tions in India, situated in  the state of Hyderabad, 1,830 ft .  above 
sea-level, 6 m. N.E. of Hyderabad city and a junction on the 
Nizam's state railway. POP. (1931) 120,801 (with Bolarum). I t  
is the headquarters of a n  infantry brigade. Secunderabad includes 
Bolarum, the headquarters of a cavalry brigade, covering an area 
of 17 sq. m. 
SECURITY. After the decision of the United States not to  

participate in  the League of Nations and until the eve of World 
War 11, the discussion of security was generally regarded as pri- 
marily a European controversy. The  concluding section of this 
article consists of a review by M. Jules Cambon of the events 
bearing on that  problem between the time the League was formed 
and the close of 1928-a detailed account of the difficulties en- 
countered during the decade following World War I, in the at- 
tempts to  establish a European security system. 

The  entrance of the United States into World War I1 once 
more transformed the problem, rendering it again a global one, 
in which America, far from withdrawing from it as in the recent 
past, was more probably destined t o  plzy the leading role. The 
vast changes brought about by the events of 1941-42 in the posi- 
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tion of all the allied nations-the United States, Britain, France, 
Russia, China, the lesser states of Europe-involved, necessarily, 
great changes in their approach to the problem of security. All 
the thirty united nations had, for the time being a t  least, em- 
braced the policy of what theretofore we had called collective 
security, in the sense that each recognized that its security de- 
pended in lesser or greater degree upon the security of others: 
America was aware that the defeat of C h i ~ a  or Russia or Britain 
would endanger her own defense. Similarly China and Britain 
and Russia knew themselves to  be dependent upon America. 
Each admitted his interest in the defense of others, a fact which 
until recently was commonly denied. T o  relate past experience 
to present policy therefore demands some fresh stock-taking of 
the purpose of security, the meaning we attach to the word and 
the policies pursued in order t o  achieve that purpose. 

By national security is commonly meant security of the na- 
tion from the danger of subjugation by external power-the same 
safety of the country's vital rights and interests in its interna- 
tional relations which the citizen of any well-organized national 
community enjoys in his personal relationships. 

The protection of the individual citizen within the state from 
violence and wrong is secured by the power of the whole com- 
munity acting through the apparatus of law and police pledged 
to the defense of each citizen. The application of this principle 
to  the relationship of sovereign states has always proved difficult, 
although it has been attempted a t  intervals ever since the days 
of the Greek city states. I t  is clear that, until the danger has 
become very visible and acute, nations have been more afraid of 
losing their sovereignty or independence through entering into 
arrangements for collective security than they have been of foreign 
aggression; or have preferred the risks of single-handed defense 
to the obligations which go with collective defense; or have been 
sceptical of the dependability of widespread collective guaran- 
tees. Yet the fact that twice within the compass of a quarter of 
a century the whole world had become involved in war, and the 
great majority of mankind been confronted with the danger of 
subjugation by nations which did not represent more than about 
10 per cent of the world's population, is proof of the urgency of 
this problem; the problem of discovering means whereby civiliza- 
tion may defend itself against the violence of a lawless minority. 
NO reforms or rights or freedoms can be of much worth if they can 
be swept away by such a minority, able to impose its domination 
upon the majority because that majority has not learned how 
to maintain sufficient unity to employ its collective power for its 
own defense. 

~h~ policies which nations have adopted in their search for 
security can be broadly divided into these groups: ( I )  security 
by the nation's own power; single-handed defense; such building 
up of the own fbrces that it can repel attack by its 
own unaided power, or with the help of others, so temporary and 
occasional as not to  interfere with normal isolationism and neu- 
trality in all outside disputes. (2) Balance of power; a system 
of alliances directed a t  securing a counterbalance of forces as 
against any other nation or group whose preponderance might 
become menacing. (3) Preponderance of power, conquest or 
domination, rendering hostile action by others impossible. (4) 
Collective security. 

The first of these, security by the nation's own unaided power, 
is self-explanatory. I t  was described once by a British minister 
as the policy of being so much stronger than your prospective 
enemy that he would not dare to  attack you-which may be good 
advice so long as the prospective enemy does not take it. I n  that 
case, security for both means that each must be stronger than 
the other. The policy demands abstention from any part in out- 
side disputes or concern in any aggression other than that against 
one's own nation. 

Balance of power involves not merely a readiness to enter 
alliances if the creation of a counterbalance to  prospective pre- 
ponderance demands it, but  support of the weak side against 
the strong. Preponderance of power, domination, demands either 
the conquest or the domination of all states which by their power. 
singly or in combination, could threaten hostile action. This was 
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the policy pursued avowedly by Germany in World War I1 and 
probably in fact by her in World War I. 

Collective security means the conlmon action by a group of 
states in defense of any of its members which is the victim of 
aggression, even though the aggressor be one of the group, this 
last feature distinguishing i t  from military alliances of the 
balance-of-power kind. I n  very rudimentary form it  has been 
familiar to European diplomacy as "the concert of Europe." 
President Wilson described it as the "community of power," to 
distinguish it  from the balance of power. The method is that 
outlined in the security clauses of the League of Nations (Articles 
10 and 16) and found more definite and complete expression in 
the terms of the Locarno treaty initialed Oct. 16, 1925. 

I n  practice, of course, a nation's policy may be a .combination 
of several of the above. American public opinion generally re- 
pudiated the idea of alliances and favoured single-handed defense, 
political and military isolationism. Yet early in the development 
of the nation's foreign policy, in  the vital matter of the Monroe 
doctrine (perhaps the most permanent feature in American 
foreign policy) the elder statesmen who adopted it-Monroe, 
Madison, Jefferson, Adams-all recognized that it depended on 
an unwritten alliance with Britain, (See the published corre- 
spondence of Monroe, Jefferson and Madison.) Madison, indeed, 
was in favour of a formal alliance with Britain to ensure the de- 
fense of weak states against aggression, not merely in the western 
hemisphere but anywhere-that totalitarian powers threatened na- 
tional independence. Even in the more limited form in which 
(under the influence of Adams, counselled, it  is generally assumed, 
by Clay) the Monroe doctrine eventually emerged, it  was a 
partial recognition of the principle which underlies collective 
security, namely that there are times when a nation's own 
security demands the defense of others. The authors of the 
Monroe doctrine realized that if the Holy Alliance were left free 
to conquer one by one the weak republics of Latin America, it 
would acquire strategic positions and sources of power upon this 
hemisphere which would finally cause i t  to be a menace to  the 
United States. To  allow such weak nations to be picked off 
one by one would end in the encirclement of the United States. 

Britain, in her struggle against threatened domination by 
others, resorted in one form or another to  all of the above 
enumerated policies. The main ,buttress of Britain's security for 
the hundred years which followed the Napoleonic wars was her 
command of the sea, the predominance of the British fleet-a 
single-handed defense which in some sense put much of the 
world within Britain's power. But that predominance was ac- 
cepted without much protest because its exercise did not involve 
the subjugation of nations, did not demand that they should be 
ruled by Britain. I t  was a domination of the world's sea com- 
munications, leaving other states completely free to  use those 
highways in peacetime. I t  did not demand, a s  does the Hitlerian 
form of domination (and in some degree perhaps all land and 
military domination), interference with the normal life of peoples. 
Indeed, the system was best maintained by the continuance of 
the independence of the lesser states of the world. 

Nevertheless, Britain, despite periods of "splendid isolation," 
repeatedly turned to a balance-of-power policy as indispensable 
to the maintenance, even, of naval power. A continental power 
which could dominate the coasts of all Europe, particularly the 
ports of the narrow seas, would be in a position to neutralize sea 
power. This was the case, Britain's statesmen felt, even before 
the days of the submarine and the aeroplane. I t  therefore, during 
zoo years, stood in the main for the defense of the lesser states 
of Europe against continental domination, a balance-of-power 
policy. I t s  support of the Monroe doctrine was avowedly a resort 
t o  that policy. In  the words of Canning, it  had "called ih the 
power of the New World to redress the balance of the Old." 

I t  is illuminating in our study of the search for security to 
observe that no great power in the world has for long been able 
to adhere to the first of the policies enumerated above-single- 
handed defense-nor indeed to limit "defense" to the defense 
of its own soil. The reasons for that fact help to clarify the whole 
problem. No nation which maintains a high standard of life 

can be self-sufficient: I t  must trade, its citizens must travel, and 
if its population is expansive it  will settle in other territories. 
Problems of conflicting rights and interests inevitably, therefore, 
arise. The United States comes nearest of any great modern 
nation to self-sufficiency. Yet long before the territory with 
which it started national life was fully developed it began to 
acquire new territory, not merely, or even mainly, f rom the pres- 
sure of population upon available resources, but in order to 
anticipate its acquisition by other powers which, by their posi- 
tion, might threaten the young nation's security. Some historian 
has calculated that even before America's entrance into World 
War I, its soldiers had landed on foreign soil about a hundred 
times. 

But if history is proof of the inadequacy of individual, single- 
handed defense as an effective policy of security, the story since 
1910, to go no farther back, reveals also the inadequacy of 
balance-of-power policies. I t  is evident that it is never possible 
to know when a balance has been created. One group of states 
may show a greater military or naval power, but the other may 
have strategic advantages, or a much more developed industry, 
or greater manpower, and it  may well be a practical impossibility 
to equate the two. Again and again the best military experts have 
gone videly astray in estimating a country's military power. 
The policy of the balance of power is almost certain to  be- 
come a policy of the preponderance of power and a competition 
therefor. Since a "balance" can never be precisely established, 
each will attempt to "make sure" by being definitely stronger 
than the other: which promfits that other to  make the same effort. 
Both cannot be stronger. 

But the balance-of-power policy breaks down for reasons of 
a moral order, best illustrated by the events themselves. I n  
August 1914 the British government and people saw that a Ger- 
man victory over France and Russia, carrying Germany to 
Europe's Atlantic coast, would render Britain defenseless, put 
her a t  the mercy of an alien power. Britain (as later America) 
therefore entered the war. After the complete victory of the 
Allies, Germany in her turn was confronted with precisely that 
situation, a situation in which Germany was in lesser or greater 
degree a t  the mercy of alien power, of previous enemies-French, 
Russians, Poles, Czechs, Yugoslavs. There was, in the early years 
of the postwar settlement, no balance of power to check excesses 
in the application of what Germany regarded as the harshness 
of the terms of the Versailles treaty. There was complete pre- 
ponderance on the side of Germany's enemies. Germans indeed 
at  times put to members of Allied delegations questions which 
amounted to this: "You disarm us. But if one of the Allies- 
Poland, or France, or Italy, or some other-attacks us, are you 
going to defend us? If not, we are without defense and a great 
state will not live permanently in a state of defenselessness." 

Now, under a balance-of-power type of alliance no such 
promise to defend Germany could of course be given. An under- 
taking to defend Germany against an Allied nation would lose 
the adhesion to the Allied group of that member of the alliance. 
I f  the purpose of an alliance is first and foremost to  create a 
counterbalance against a rival power group, a member cannot 
shift over frbm one side to the other in fulfilment of security 
pledges without going back on his pledges to his allies, the mem- 
bers of the balance-of-power alliance. The purpose of such an 
alliance is to maintain, for one side, power as such, in reality a 
preponderance of power, since a balance can never be exactly 
measured and each side will endeavour to tilt the balance in its 
favour-and to keep it so tilted. How can its members be free 
to defend the enemy, or a member of the enemy alliance? 

Both Herbert Asquith, British prime minister a t  the time 
Britain entered the first world war, and President Woodrow 
Wilson later, saw this defect of the balance-of-power principle. 
Very early in the war Herbert Asquith expressed the hope that 
the "unstable equilibrium" under which Europe had been living 
would be replaced by a European "concert," which would guar- 
antee to all states security against aggression. President Wilson 
expressed the same thought in somewhat different terms when 
he urged that the balance of power be succeeded by the "com- 
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munity of power" which must "play no favourites." Power must 
stand behind the law, not the litigants, the parties to  the dispute. 
The "law," in this context, may be little more, in the early stages 
of its development, than the prohibition of violence, of war; a 
prohibition to be secured by the collective defense of the victim 
of aggression. The principle is embodied most specifically in the 
Locarno group of treaties, the theory of which was that Britain 
(as one of the several parties assuming analogous commitments) 
should guarantee France against Germany and Germany against 
France. 

Two main arguments have been advanced against the practica- 
bility of applying these principles t o  nations. I t  is argued that 
states will not take the risks of war except in defense of their 
immediate national self-interest. Many instances in history after 
1920 could be cited in  support of such a proposition. Yet in 
September 1939 Britain launched into a world ~ v a r  without hav- 
ing been attacked, in defense of a state on the other side of 
Europe, whose security was about as remote as could well be 
imagined from any immediate British interest. The action mas 
taken, moreover, under a prime minister whose whole policy 
theretofore had been opposed to collective security, opposed to 
the system of commitments to  aid others and very specifically 
opposed to territorial guarantees in eastern Europe. 

Nor is that all. Four independent nations, remote democracies, 
made common cause with Britain, these states being Canada, 
Australia, New Zealand and South Africa. Their statutory posi- 
tion as dominions gave them the right to stand out and be neutral 
if their sovereign parliaments should so decide. They did not, 
however, vote for neutrality, although the security of one of 
them, Canada, had been virtually guaranteed by the United 
States. This is not the place for an analysis of the ultimate 
reasons which prompted them to make part of a collective system 
-that of the British Commonwealth of Nations-but the fact 
a t  least is proof that, given certain conditions, independent 
states can take the long view in this connection, can take col- 
lective action even when their immediate selfish interests are 
not directly involved. 

Furthermore, the fact is that in 1943 common and collective 
war against aggressors was being waged by thirty nations, includ- 
ing nations on the western hemisphere that did not wait to  be 
attacked before joining in the collective effort. The thirty United 
Nations were acting under the principles of collective security; 
and took that action just when conditions made it most onerous, 
difficult and dangerous. T o  have acted against Japan in 1931 
by  giving adequafe aid to China, a t  a time when Germany had 
not yet rearmed, would not have involved dangers in the least 
comparable with those which both Britain and France had to 
face when they took collective action in 1939. I t  is not true, 
therefore, to  say that nations do not recognize their interest in 
common action against aggression, even when that aggression 
does not for  the moment touch them. I t  is true to  say that the 
truth which, recognized early, might have prevented war is some- 
times recognized too late so  to  do. 

The hesitations to assume obligations are often prompted by 
a curious confusion in the public mind. I t  is commonly assumed 
that  a precommitment t o  take action against aggression increases 
the risk of involvement in international conflict. Such a view is 
not confirmed either by logic or experience. If the aggressor is 
persuaded beforehand that he will meet very widespread opposi- 
tion he is less likely t o  embark upon aggression than if he is so 
uncertain that he deems a gamble justified. Absence of obliga- 
tion does not mean absence of liability. 

Twice within a quarter of a century the United States, like 
most of the other belligerents, was drawn into a world war when 
i t  was entirely free of precommitments of any kind, having 
indeed in the years which preceded World War I1 taken the 
most elaborate and stringent precautions against entanglement of 
any kind, either politically or economically (the Neutrality acts 
being designed to ensure political detachment and the Johnson 
act to ensure economic detachment). While, therefore, it is 
obvious that freedom from commitment did not keep nations 
out of the war, a good many familiar with the circumstances 

have argued that commitment would almost certainly have kept 
them out. Lloyd George and others insisted that had the ag- 
gressor in the first world war known well beforehand that he 
would have to meet all the forces which he did in fact ultimately 
meet, the great likelihood is that he would not have attempted 
the aggression. Put  conversely, it  is possible to paraphrase Lloyd 
George's proposition by saying that if those nations which finally 
entered the field against the aggressors had made it plain before- 
hand that they would do so, the chances are that they would 
not have had to fight a t  all. 

The deep hesitation or disinclination to assume responsibilities 
beforehand marked the whole course of development of inter- 
national policy after World War I and accounts in  large 
part for the failure to create an effective system of collective 
security. The promises of Anglo-American aid to France in the 
event of German aggression which President Wilson and Lloyd 
George had given at  the Peace conference failed of ratification 
in both the British parliament and the American congress, al- 
though the undertaking had been given in return for the abandon- 
ment by the French of their demand for an independent Rhine- 
land to qerve as a buffer state between France and Germany. 
This failure of the ratification coloured France's subsequent rela- 
tions with Britain and America, causing French policy to  be  
shaped along the older lines of weakening Germany, encircling 
her by special alliances, which added to German resentment. 
Both French and German opinion became sceptical of or hostile 
to the league. 

I t  is untrue, a s  is so often alleged, that Britain and France 
made the league an instrument of their imperial purposes. The  
characteristic feature of the whole period between 1931 (the 
date of the Japanese attack upon Manchuria) and the final 
Munich concessions was not that those powers vigilantly resisted 
the advance of rival imperialisms-Japanese, German or Italian 
-but that they consistently retreated before one challenge after 
another: that of Japan in Manchuria, in China proper, of Italy 
in Abyssinia; that of German-Italian intervention in Spain, the 
German advance into the Rhineland, the annexation of Austria, 
the Danzig affair. Step by step the retreat of Britain and France 
before advancing aggression continued. The establishment of 
Japan in 1931 on the Asiatic continent very definitely and directly 
affected Britain's strategic position in the far east and the anti- 
podes, notably in respect of the defense of India, Malaya, Burma, 
Australia and New Zealand. By establishing herself upon the 
Asiatic mainland Japan immediately became a most formidable 
threat to Britain's position in those areas. That  threat became 
still graver when communications through the Mediterranean 
were threatened by Italy's imperial expansion in Abyssinia toward 
the Suez canal area, and by her increasing association (as in the 
Spanish intervention) with Germany, whose advance into the 
Rhineland so greatly reduced the power of France, and so, in 
this connection, of Britain. 

The closing of the Mediterranean to British shipping, by rea- 
son of the increase of hostile power on its shores, rendering neces- 
sary the use of the Cape route, is exactly equivalent to  an im- 
mense reduction in British naval power (calculated a t  some 40 
or 50 per cent when it comes to maintaining the lines of com- 
munication a i t h  India, Australia and the far  east). This ob- 
viously affects the power of the British empire throughout the 
world, not merely in the Mediterranean. 

I n  resisting the Japanese challenge to British imperial interests 
in the far east, the Italian challenge in the Mediterranean, the 
German challenge on the European continent, Britain could have 
invoked the principles of the league and collective security and 
made herself the champion of them. I n  the seven years which 
elapsed between the Manchurian affair and the Munich con- 
ferences, support of the league principles happened to coincide 
with the imperial interests of Great Britain, the preservation of 
the British imperial position. I t  would have been to the interest 
of the world if Britain had acted upon her community of in- 
terest with the league. I n  fact, the net effect of the British 
policy of appeasement was to weaken-and finally help to  destroy 

1 -the league and the collective security system and to strengthen 
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enormously those powers-Japan, Germany and Italy-which 
were shortly to war against the British and French empires and 
to bring them to such grave peril. I t  was the conservative and 
"imperialist" elements of the British government and public 
which refused to oppose Japanese advance against the empire in 
the fa r  east, refused to oppose an Italian advance against Brit- 
ain's position in Africa, refused to support league sanctions 
against Italy, hastened the recognition of Italian conquests, 
hastened the eviction of Abyssinia from the league in an effort 
to please the Italian dictator and connived at  totalitarian inter- 
vention in Spain with its risks of embarrassment to Britain in 
the western Mediterranean. When British imperial interests co- 
incided in the circun~stances of the time with support of the 
league and collective security, why were these latter policies aban- 
doned by the imperialist elements in Britain in favour of powers 
whose growing strength was an obvious threat to  the empire- 
a strength shortly to be launched for its destruction? The fact 
suggests that confusion of thought in the interpretation of na- 
tional interest, rather than irreconcilable conflict of real interest, 
stands sometimes in the way of the organization of general 
security. 

Both in Britain and in America the policy of collective security 
had to meet an opposition whose motives were often conflicting 
and confused. The policy was sometimes opposed by peace 
societies because it  implied the use of military force; by na- 
tionalists because it  involved "foreign entanglement"; by so- 
cialists and Marxists as irrelevant to the task of destroying 
capitalism and because collective power, used by nations as then 
constituted, might perpetuate the existing economic system; by 
idealists because in the ideal world there should be no prepara- 
tion for war; by realists, disposed to deny that there could be 
such a thing as a general interest for which nations as a whole 
would fight; by radicals because international order might stereo- 
type the social and economic status quo; by conservatives be- 
cause it  involved a radical change in the field of international 
politics; by "federationists" because a federation would be better 
than a mere league of governments, and because "you cannot 
coerce nations"; by isolationists everywhere because they saw 
no need for either federation or league. Immense erudition and 
sophistication were sometimes expended upon the task of prov- 
ing that collective security was impossible because nations could 
not, would not, should not do, or undertake to do, what in actual 
fact the thirty United Nations are now doing a t  the precise mo- 
ment a t  which these lines are being written-standing in com- 
mon against a kind of violence that menaces them all. 
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(The following article is an authoritative statement of M. 

Jules Cambon of the French point of view, which is the chief 
practical factor in the European controversy on this subject.) 

Aspects of Security Prior to  1928.-In continental Europe, 
where the nations have so often seen their fields ravaged by the 
enemy, and where the frontiers have been incessantly changed 
according to the fortunes of war, to  ensure security means guar- 
anteeing a country against invasion. But England, on the con- 
trary, had suffered no invasion for centuries, and its territorial 
integrity was not brought into question. Security, therefore, in 
the eyes of the English people, was the certainty of a naval 
supremacy which alone could assure the feeding of the country 
and efficaciously protect its ties with the other parts of the em- 
pire. As for the United States, two oceans protected them from 
any serious encroachment. Moreover, the vastness of the Amer- 
ican continent, and the variety of its agricultural and mineral 
products, relieved them from every apprehension as to the sub- 
sistence of the population. They would never lack the primary 
resources and one imagines that the word "security" signified 
to the citizen of the United States the protection of freedom of 
commerce, of industrial output, and of the country's economic 
power. 

Thus, every nation had a different conception of security; and 
since nations, as a rule, live in a state of mutual misunderstand- 
ing of their essential needs, they readily accuse each other of 
imperialism, or of blind egoism. Their interests, however, are 
interwoven, and their community of interest grows with the 
progress of civilization. The result is that there is no such thing 
as separate security for  any one state, and that no state is as- 
sured of living in peace, unless the general security is assured. 
Formerly it used to be said of the liberty of the individual, that 
its limit was the liberty of others. So it  might be said that 
the safety of each nation is measured by the safety of the others. 

The defensive necessities of each nation must, therefore, be 
compared in order to adjust them, in a general organization for 
peace, taking into consideration the geographical, the economic 
and even the historical conditions of their national life. Some 
compromises are necessary, and those will entail certain sacrifices, 
but no agreement is possible among mankind without sacrifices. 
The courage of the statesman consists, precisely, in consenting to 
those compromises upon which, as Burke says, is founded the 
government of nations. 

Some sophists, however, have tried to separate the question of 
disarmament from that of security; and this idea had been sup- 
ported in the League of Nations. T o  adopt it  would mean a dead- 
lock. One cannot imagine England giving up  the fleet which she 
considers necessary for maintaining her overseas communfca- 
tions; nor France-or any other continental nation-ceasing to 
guard its territory against the danger of invasion. 

Article 8 of the covenant, in fixing the reduction of arma- 
ments a t  the minimum compatible with national safety, coupled 
the two questions. Limitation of armaments and security are 
the two sides of one and the same problem. I n  reality, by limit- 
ing armaments, the wish is simply to  spend less than has been 
spent upon intimidating the enemy. Everything can be bought 
in this world; the difficulty is to  fix the price. 

However that may be, and in spite of the deceptions sometimes 
suffered by statesmen who have sought to solve these problems, 
it  must be recognized that, little by little, the question has 
r~pened At Geneva, the persevering efforts of the representatives 
of nearly all the nations ended in certain results, which were 
the precursors of others. Despite national rivalries, the desire 
for peace gamed strength. Any man who, in 1928, dared to pro- 
claim the idea of solving European difficulties by war, seemed a n  
anachronism and a scandal. 

ATTEMPTS TO SOLVE THE PROBLEM 

In reality, that patriotic anxiety which gave birth to this 
problem of securlty goes back to 1919. The United States and 
England had rejected the suggestion of Clemenceau, who pro- 
posed to constitute an independent state. between Germany and 



France. on t h e  left  bank of t he  Rhine. Instead. these two rxmers 1 clared that all the guarantees would be inefficacious unless a plan of - .-. - - - -  - 
proposed t o  h im a real alliance treaty. This  treaty was signed, but 
the  Washington senate refused t o  ratify i t ,  and with that ,  the  
undertakings which the  British government had made conjointly 
with t he  United States fell t o  t he  ground. President Wilson must 
have neglected to submit this treaty t o  t he  senate a t  Washington. 
Only about a fortnight a f t e r  tha t  assembly had been informed 
of t he  treaty of Versailles did Wilson communicate to  them the  

defense were previously drawn up;  and from that very point arose 
the question, how can it be determined from which side comes the 
aggression? The mechanism of the mutual guarantee was in itself a 
subject of discussion. While Lord Robert Cecil contented himself with 
a general undertaking, the French delegate, Henri de Jouvenel, showed 
more confidence in private treaties. I t  is a long time since Lord Chancel- 
lor Bacon said, "A mean must be observed in every doctrine, and sci- 
ence, and in the rules and axioms thereof, between the rock of dis- 
tinctions and the whirl~ools of universalities." 

treaty of alliance. It is possible tha t  this negligence, a t  which I ~ h ,  third assembly -of the League of  ti^^^ (1922) adopted a 
the ;enate took offense. m a v  have been the  cause of the  trouble I celebrated resolution- which is known by the name of "resolution - - - - - - - - - . - . - . > .  

f rom which we are  still suffering. 
Mr. H. Cabot  Lodge, chairman of t he  commission fo r  foreign 

affairs in t he  senate, wrote  t o  Jules Cambon on the  subject, o n  
July 6, 1921:  

"If there had been no League of Nations presented to  the senate, I 
think i t  might have been possible to ratify the triple agreement be- 
tween France, England and the United States, but the League of Na- 
tions and the opposition to i t  in the senate pushed everything else 
aside and in the contest which ensued and which resulted in the defeat 
of the treaty of Versailles, the traditional feeling, which is very strong 
in this country, against any treaties of alliance became constantly 
more intense. By overwhelming majorities such as had never been 
seen before in any eiection, iiie peupie uf the United States declared 
not merely for the Republican candidate for president, but against the 
League of Nations, which was the leading issue in the campaign and 
discussed on every platform." 

N e g o t i a t i o n s  between Great Britain and France.-The 
British government, none the less, felt that France might justly be 
disturbed by the refusal of the American senate and by its conse- 
quences. I t  seemed desirable to endeavour to attain by other means 
the object which was the aim of this treaty. I t  was thus that in 1921 
negotiations were opened between Lloyd George, Lord Curzon and 
Briand, with a view to concluding a security pact which ~vould rein- 
force the guarantees already offered by the League of Nations. Lloyd 
George suggested to France a close political and economic union, but 
he asked it to renounce the building of submarines and all tendency 
toward maritime rivalry. Briand, on his side, wanted the undertak- 
ings of the two governments to be bilateral, and insisted on a military 
convention being concluded between the general staffs .of the two 
countries. He consented to the meeting of a conference a t  Genoa, 
where all the nations, even Soviet Russia, were represented; but dis- 
agreeinr: on some points with his own government, he had to retire. 

Poincark, who succeeded him, revived the proposal for a military 
agreement between France and England, but it was soon apparent 
that the two governments did not look a t  it from the same point of 
view. At the same time, Great Britain refused to conclude a defen- 
sive agreement with Belgium. Thus, the private 'ipourparlers" be- 
tween the cabinets came to nothing. From that time on, it seemed as 
if the League of Nations alone was in a position to contrive a solu- 
tion for the problem of security. We shall see that the league, too, 
came up against considerable difficulties. 

The Temporary M i x e d  Commission.-Article 8 of the cove- 
nant, to which we have referred, expressly charged the Council of the 
League of Nations with preparing plans for the reduction of arma- 
ments, which were to  be submitted to  the decision of the govern- 
ments; and Article 9 instituted a permanent technical commission 
which was to give its advice upon military, naval and aerial ques- 
tions. In  1921, the League of Nations, whose tendency was to multi- 
ply commissions, asked its council to constitute a new consulting body 
which would study, in their entirety, the political and economic ques- 
tions raised by the study of the reduction of armaments. This new 
organization was presided over by Rene Viviani. I t  was called the 
Temporary Mixed commission, and existed up to the 1924 session of 
the League of Nations assembly. 

When this commission assembled, one of its members, Lord Esher, 
suggested fixing a unity of comparison for land forces, such as the 
Washington conference had done for naval armaments. The commit- 
tee considered that armies are not the same thing as fleets, nor are 
military effectives like warships: that the number of soldiers is not 
the only factor t o  consider in the military strength of nations. This 
latter could not be expressed by a mathematical formula which took 
no account of either economic power or industrial resources. The 
commission poinied out that by reason of the character of war be- 
tween armed nations, each nation possessed, behind the visible front 
of its peacetime armaments, potential war-waging capacity. These 
conclusions were submitted to the League of Nations assembly, which, 
in its 1921 session, proposed that its council should proceed to an 
enquiry into the armaments of the different countries since 1913; 
it demanded precise details about the different war budgets, about 
the requirements of national security in every country, about its inter- 
national obligations. Thus, by degrees, the complexity of the disarma- 
ment problem appeared. Lord Robert Cecil therefore, in the Tempo- 
rary commission itself, proposed to solve the problem in a very general 
way, by  offering to  all the governments guarantees for the security 
of their countries, in return for their firm.undertaking to reduce arma- 
ments. On the other hand, the Permanent Advisory commission de- 

XIV" and, although trying to conciliate the themes under discussion. 
adopted, for the most pa@, the proposals of Lord Robert Cecil. I t  
acknowledged that in the actual state of the world i t  was impossible 
for a areat number of governments to ~roceed to a serious reduction 
of armaments without sufficient guarantees for the security of their 
countries. These guarantees could be furnished by a defensive agree- 
ment open to all countries and resting upon a plan for defense previ- 
ously drawn up. The council of the league was to  establish and sub- 
mit to the different governments the plan of political and military 
mechanism calculated to realize and assure this resolution. 

D r a f t  T r e a t y  f o r  Mutual Assistance.- In conformity with 
resolution XIV, a draft of a treaty for mutual assistance was sub- 
y i t ted  to the League of Nations assembly in its fourth session (1923) 
oy the Temporary Mixed commission. Edouard BeneS, the Czecho- 
slovakian delegate, was the "rapporteur." According to  him, the pro- 
posed treaty constituted a solemn pact of nonaggression. It upheld 
the general assistance indicated by Lord Robert Cecil, but a t  the same 
time it contemplated particular defensive agreements, by which the 
signatory nations undertook to put into execution immediately, in 
case of aggression against one of them, the plan of assistance previ- 
ously determined. As for the council, i t  could immediately apply 
against the aggressor the sanctions provided by Article 16 of the cove- 
nant; i t  could nominate the powers whose assistance it would claim; 
determine the forces which each of them was to put a t  its disposal; 
appoint the commander-in-chief; and prepare a plan of financial co- 
operation between the states. Lastly, Benea suggested that the coun- 
cil should a t  once propose an armistice to the belligerents, specifying 
that the state which refused to accept it should be considered as the 
aggressor, and adding that the mutual assistance would only come into 
force after the states signatory to the treaty had reduced their arma- 
ments. 

This draft of the treaty was communicated to  the powers, which 
made known their answer in 1924. Eighteen ampng them gave it 
their adhesion in principle, but on the whole, it was plain that i t  
would not be favourably received. The British government especially, 
through Ramsay MacDonald, raised numerous objections. The guar- 
antees suggested did not seem to him to imply strictly the reduction 
of armaments: the judicial guarantees. such as the acceptance of arbi- 
tration or the jurisdiction of the international court of justice, ap- 
peared to  be left on one side; the particular agreements recalled the 
system of alliances; lastly, the rule of unanimity in the decisions of 
the council would paralyze its action in determining the aggressor, and 
indefinitely delw its intervention. These criticisms carried great 
weight, and the projected treaty of mutual assistance was abandoned. 

The Geneva Protocol.-When, in Sept. 1924, the League of Na- 
tions assembly met, for the fifth time, it found itself therefore once 
more faced with a check. Nevertheless, some light resulted from the 
very objections which had been made to its previol~s decisions; i t  did 
not abandon the great object which it had in view-security and the 
limitation of armaments. 

Ramsay MacDonald supported the cause of arbitration; he refused 
to consider anything beyond it. "Our interests," he said, "our inter- 
ests for peace are far greater than our interests in creating a machin- 
ery of defense. A machinery of defense is easy to create but beware 
lest in creating it you destroy the chances of peace. The League of 
Nations has to advance the interests of peace. The world has to  be 
habituated to our existence; the world has to be habituated to  our 
influence; we have to embody into the world confidence in the order 
and rectitude of law, and then nations-with the League of Nations 
enjoying the authority, with the League of Nations looked up to, not 
because its arm is great but because its mind is calm and its nature 
just-can pursue their destinies with a feeling of perfect security, none 
daring to make them afraid." Ramsay MacDonald placed confidence 
in human nature. He forgot Pascal's words, that justice without force 
is powerless, that one must bring justice and force together, and so 
act that what is just may also be  strong. 

Edouard Herriot answered that  arbitration was necessary, but that 
it was not sufficient; that it was a means and not an  end. H e  added 
that the three terms-arbitration, security, disarmament-went to- 
gether, but that they would be vain abstractions if they did not rest 
upon living realities. 

Agreement was reached in the course of the session. On Oct. 2. the 1 assembly voted the protocol of Geneva. While Jean Politis. the Greek / delegate, presented to  the assembly the report upon arbitration, M 
, BeneS submitted to it his report on security and the reduction of 
, armaments. In  the event of aggression, all the signatories of the pro- 

tocol were loyally t o  apply the sanctions provided against the aggres- 
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sor. As to  the particular agreements, they could only come into play 
when the council had addressed its behests to the signatory states. 
Lastly, as in the eyes of M.  BeneS, there could be no arbitration and 
security without disarmament, nor disarmament without arbitration 
and security, the signatories of the protocol were to take part in an 
international conference for the reduction of armaments, which was 
to meet June 25. 1925. On Oct. 3, the assembly elected a committee 
charged with preparing the work of this conference. 

I n  the midst of this, the British parliament was dissolved and an- 
other government took the direction of affairs. The new secretary of 
state for foreign affairs, Austen (afterwards Sir Austen) Chamberlain, 
asked for the adjournment of the Disarmament conference and on 
March 12, 1925, on the re-assembly of the council of the League of 
Nations, he made it known that his government rejected the  Geneva 
protocol, and gave the reasons for this. 

While acknowledging the aspirations of the authors of this proto- 
col, it seemed to him that the responsibilities already assumed by the 
members of the League of Kations were gravely increased by i t ;  the 
absence from the League of Nations of powerful economic powers, 
such as the United States, was calculated to modify the point of view 
from which the authors of the covenant had considered economic 
sanctions. Chamberlain added that i t  might be imprudent to  forbid 
a state threatened by one of its neighbours from proceeding with de- 
fensive preparations. Especially from a naval point of view, it was 
impossible to force a government to leave its ships dispersed in every 
ocean, as they may find themselves in time of peace. Lastly, the ar- 
rangements of the protocol appeared to him too absolute; and he 
ended by suggesting the idea that the nations whosc differences might 
cause the renewal of conflicts, should bind themselves by special agree- 
ments, conceived in the spirit of the covenant and carried out in close 
harmony with the League of Nations. 

This important communication was the subject of a general dis- 
cussion; but this latest attempt of the League of Nations to assure the 
security of nations failed like its predecessors. M .  BeneS was not dis- 
couraged: "There is no reason," he said from the tribune, "to be 
pessimistic; time is necessary to enterprises like these." 

An examination of the successive proposals which the League of 
Nations had unavailingly adopted, shows that it was dominated by 
the memory of those days of 1914 which preceded the war. I t  wanted 
to  spare Europe fruitless efforts a t  negotiations such as those which 
a t  that  time had broken against the uncompromising refusal of the 
Vienna cabinet to prolong the time allowed for Serbia's reply to 
the ultimatum; which also were unable to overcome the inertia of the 
Berlin chancellery obstinately declining the reiterated proposals of Sir 
Edward Grey. Moreover, it is plain that the absence of Germany 
from the League of Nations weighed in some measure on the assembly 
a t  Geneva, and that her attitude in the future was the principal con- 
cern of many. 

It was noticed that Chamberlain, a t  the end of his communication 
to  the council, had suggested that special, purely defensive agreements 
might be concluded by the interested powers, whose differences were 
of such a nature as to give rise to fresh conflicts. 

N e g o t i a t i o n s  L e a d i n g  t o  Locarno.- Now, a new situation was 
created by a memorandum which Leopold von Hoesch, the German 
ambassador in Paris, had remitted on Feb. 9, Ig2 j  to M. Herriot, 
then minister for foreign affairs. The German government proposed 
the conclusion of an agreement by which England, France, Italy and 
Germany herself undertook-for a period of time to be determined- 
not to  make war upon each other. Germany declared herself ready 
to conclude arbitration treaties with all the other powers, and agreed 
to  guarantee absolutely the status quo on the Rhine, as well as the 
demiIitarization of the Rhine territories. The conclusion of such an 
agreement seemed to be the first step toward a world convention em- 
bracing all nations. 

Herriot welcomed these suggestions, but he replied that it was nec- 
essary for him to inform his allies of them, and on May 12, following, 
Aristide Briand, who had succeeded Herriot a t  the Quai d'Orsay, com- 
municated to  Chamberlain his draft reply to Germany. Among other 
things, he expressed the opinion that the renouncing of war should 
not be  limited to a period and that Belgium as a power directly in- 
terested ought to  be associated with this new pact. After a volumi- 
nous correspondence Briand, in complete accord with Chamberlain, 
was able to reply on June 16 to Gustav Stresemann. In  this reply, 
he emphasized the fact that the settlement of the question of security 
did not imply a modification of the peace treaties, and that the Allies, 
being members of the League of Nations, were bound by the covenant 
which comprehended for them both rights and obligations. He con- 
cluded that an agreement with G ~ r m a n y  could not be conceived unless 
Germany, enjoying the same rights, but assuming the same obliga- 
tions, herself entered into this league. 

It was agreed, after an exchange of notes, that the judicial experts 
appointed by the interested powers, should examine the technical sides 
of the problem thus raised, and finally that the ministers for foreign 
affairs should meet on Oct. 5 in Switzerland, for the German ambas- 
sador had declared that in the interest of a good understanding, i t  
was necessary to  settle the points of difference that separated the pow- 
ers, before his country became a member of the League of Nations. 

The Treaties of Locarno.- It was thus, that on Oct. 16, 1925, 
after a laborious conference lasting ten days, the celebrated Locarno 

agreements were initialled, whose text was definitely signed in Lon- 
don on Dec. I following. These agreements comprised a treaty of 
security between Germany, Belgium, France, Great Britain and Italy, 
and four arbitrations conventions between Germany on the one 
hand, and Belgium, Poland and CzechosIovakia on the other. 

By the treaty of security, the signatory powers individually guar- 
anteed the maintenance of the territorial status quo between Germany, 
Belgium and France, as well as the observance of the peace treaty as 
far as the demilitarization of the Rhine was concerned. These three 
countries undertook never to have recourse to war, except in three 
cases: legitimate defense, the application of Article 16 of the cove- 
nant, the appeal of the League of Nations in view of common action. 
In no circumstances whatever can this treaty be considered as a re- 
striction of the mission of the league, the signatories having under- 
taken by a final protocol to  give their help to  its work for disarma- 
ment. 

I t  was, moreover, stipulated that in case of a conflict arising between 
Germany, Belgium and France and diplomacy failing to put an end 
to it, the question, if bearing on a disputed question of right, should 
be judicially determined; while questions of another kind should be 
dealt with by a Commission of Conciliation. Finally, if this latter 
course failed, the affair was to be settled by the council of the League 
of Nations in conformity with Article 15 of the covenant. 

The four arbitration conventions between Germany, Belgium, 
France, Poland and Czechoslovakia stipulated that all points of dis- 
pute between them, before being submitted to arbitrators or to  the 
Permanent Court of International Justice a t  The Hague, might be 
taken before a permanent commission to be constituted in the three 
months following the coming into force of the treaty. 

I t  was, moreover, specified that these treaties should make no attack 
on the rights and obligations resulting from the Treaty of Versailles, 
and should not impose any obligation whatsoever either on British 
India, or on the dominions of the British empire. 

On Dec. 14, 1925, Sir Austen Chamberlain and Joseph Paul-Boncour 
laid on the table of the council of the League of Nations the treaties 
of Locarno. The secretary of state for foreign affairs recalled the fact 
that the League of Nations had often remarked with what favour it 
would see the achievement of the efforts of certain nations to conclude 
arbitration and security conventions, and that the Locarno agree- 
ments were but the realization of this wish. Pgul-Boncour read a tele- 
gram from Briand which stated that these conventions established 
new relations between their signatories, founded upon the respect of 
treaties and'upon the rights of each. 

Thus Germany re-entered the European concert, as a party to a 
pacific agreement. Was a new order of things arising in Europe? 
If so, in order to make it lasting all the signatories to this agreement 
must show persevering good will and fidelity to  what afterward was 
called "the Locarno spirit." 

P r e p a r a t o r y  C o m m i s s i o n  f o r  Disarmament Conference.-  
The League of Nations, however, was informed after Sept. 1925 of 
the negotiations which were to end a t  Locarno in the month of Octo- 
ber following. Acting on the suggestion of the Spanish delegate, Sefior 
Quifiones de LCon, it had associated itself with them in  anticipation, 
expressing the wish that these agreements might apply to the whole 
world. The council carried out the resolution of the assembly by con- 
stituting in Dec. 1925, a preparatory commission for a disarmament 
conference. At the same time, it drew up a list of the questions sub- 
mitted to this commission, and instituted the preparation of a draft 
international agreement for the control of private manufacture of arms 
and munitions of war. 

This preparatory commission became an essential organ of the ac- 
tivity of the council, since it foreshadowed the assembling of a dis- 
armament conference. I t  included even representatives of states which 
were not members of the League of Nations, such as the United States 
and the Union of Soviet Socialist Republics. I t  created two subcom- 
mittees, the one military, the other economic, and it assembled for 
the first time under the presidency of Jan Loudon, the Netherlands 
delegate. 

From the very beginning it encountered serious difficulties sufficient 
to detail a few of the questions i t  had to solve in order to realize 
where it was. T o  begin with, it put the question, what is meant by 
the expression "armaments"? How is a limit to be fixed, and how 
may they be compared as between one country and another? Are 
some armaments offensive, others defensive? Can civil aviation be 
distinguished from military aviation? How are we to  calculate the 
degree of security of a country in case of attack, so as to  apply Article 
16 of the covenant, which calls upon the members of the League of 
Nations to give it their material support? This last question led the 
United States delegate to retire. He did not wish to take part in a 
debate of interest only to the members of the League of Nations. 

On the other hand, the British delegates raised some objections, for 
they ieared that Article 16 of the covenant might lead back to  solu- 
tions similar to those of the protocol which Sir Austen Chamberlain 
had rejected in 1925. Finally, the German delegates also made certain 
reservations which they supported by diplomatic overtures in London 
and Paris; they wished to be heard by the council, of which Germany 
was not yet a member. I t  must be allowed that the  convention which 
Germany had concluded with Soviet Russia, in virtue of which these 
two p o w w  had promised each other reciprocal neutrality, placed her 
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In a peculiar situation from the point of view of the obligation. of 
mutual assistance which the covenant of the League of Piations im- 
posed upon all its members. 

However, such is the power of words that in the eyes of a certain 
number of delegates, a great many difficulties raised by the study of 
Article 16 of the covenant regardng the measures to be taken in the 
event of aggression were removed by the initiative of the Belgian dele- 
gate Louis do Brouckhre, who proposed to substitute in its place the 
study of the application of rlrticle 11 regard~ng the measures to be 
taken in the event of the threat of war. 

The economic sanctions were also the cause of serious deliberations. 
The abstention of the United States, the greatest economic power in 
the world, weighed heavily upon these negotiations; especially the pro- 
posal for a peaceful blockade of the aggressor state of a nature to 
awaken the susceptibilities of the American government, always alert 
in matters of this kind. 

As to the military measures, Briand and Chamberlain, faced with 
the difficulties of applying these, caused their examination to be de- 
ferred until the next assembly of the League of Nations, which was 
to  meet in Sept. 1927. 

When, a t  that date, a t  Geneva, the assembly had to make decisions, 
i t  defined its ideas and took practical measures with a view to facilitat- 
ing arbitration and the reduction of armaments. The rapporteur, 
M. de Brouckkre-struck once more with the close tie existing be- 
tween security and the limitation of armaments-declared plainly that 
it was 1lsrle9< to bring together the disarmament conference so long as 
the preparatory technical work was not finished. He proposed that the 
preparatory commission of this conference should name a committee of 
Arbitration and Security which should pursue its study parallel with 
the other preparatory body, and in close co-operation with it. 

In the course of the discussions of the preparatory commission, the 
distinctive attitude of some of its members was noticed. The Ger- 
man delegates, through Count Bernstorff, insisted on the meeting of 
the disarmament conference to discuss only present conditions of se- 
curity. That would have been to separate completely the two ques- 
tions, contrary to the text of the covenant and to the obvious wish of 
the League of Nations. On the other hand, Maxim Litvinov and 
Anatoly Lunacharsky, of the soviet delegation, lodged a proposal aim- 
ing a t  the general and complete disarmament of all nations. They 
demanded the complete and immediate abolition of all military, naval 
and aerial forces, the destruction of fortresses and naval bases, the 
suppression of all military legislation, of all service-compulsory or 
voluntary-and the prohibition of all military education of the young. 

The A r b i t r a t i o n  and S e c u r i t y  Committee.- The Arbitra- 
tion and Security committee, of which we spoke lust now, met on 
Nov. 3, 1927. BeneS was made president, and Politis was charged with 
preparing a memorandum on security. The report was presented and 
discussed a t  the second meeting of the committee which took place at  
Geneva from Feb. 20 to March 7, 1928. Politis dismissed as unrealiz- 
able the idea of a general agreement, adding to the obligations of the 
covenant, and recommended the conclusion of regional agreements 
(particular or collective) of nonaggression, of arbitration or of mutual 
assistance, or of nonaggression only. These regional pacts were always 
to include the renunciation of recourse to force, the organization of 
pacific procedure for the settlement of all differences, and the estab- 
lishment of a system of mutual assistance consistent with the princi- 
ples of the League of Nations. These pacts, in case of war, would en- 
able the council to name the aggressor, and to exercise the right of 
prescribing armistice. 

The connection between security and disarmament could be stipu- 
lated, and the council of the League of Nations could co-ordinate the 
different regional pacts as between each other and in relation to the 
covenant of the league. 

After this report, a drafting committee was charged by the Arbitra- 
tion and Security committee with preparing a certain number of 
model treaties of conciliation, arbitration, nonaggression and mutual 
assistance. Gustave Rolin-Jaequemyns, the Belgian delegate, was 
charged with reporting upon them to the third meeting of the com- 
mittee, which took place from June 27 to July 4 ,  1928. Certain dele- 
gates were led to make some reservations upon the conclusions sub- 
mitted to them. I t  was thus that the Yugoslav delegate asked for the 
insertion of a clause directed against flagrant aggression, and the 
question of the territorial status quo was raised by the representative 
of Poland; hut the most remarkable suggestions came from the Ger- 
man delegates. They demanded that in the event of international con- 
flicts the measures to be taken by the council of the League of Nations 
should he determined by a majority vote, and not by a unanimous 
vote. If there were danger of war, the German delegates proposed 
that the normal peacetime military establishment should be re-estab- 
lished, and that if hostilities had broken out there should be an armi- 
stice and a withdrawal of the troops that had penetrated into foreign 
territory. These proposals were worthy of attention, but they could only 
be efficacious if they were subject to  rapld control and organized before- 
hand. That is what the French delegate, Paul-Boncour, demanded, 
and In so doing came into opposition with the Italian and Japanese 
delegates. Lord Cushendun, for his part, rejected in the name of the 
British government the greater part of the German suggestions. 

Nevertheless, Bene's succeeded in introducing enough harmony into 
the committee to allow Rolin-Jaequemyns to present his report. I t  
was under these conditions that the work of the Arbitration and Se- 

curity committee was presented to the 9th assembly of the League of 
Nations, which met a t  Geneva in the month of Sept. 1928.  

The K e l l o g g  Pact.-But before this meeting, a considerable event 
had taken place which essentially concerned the problem of security- 
the signature of the general pact renouncing war, known by the name - .  
of the  Kellogg pact. - 

Is its origin understood? I n  April 1927, Briand, in a message ad- 
dressed to the American people on the occasion of the tenth anni- 
versary of the entry of the United States into World War I had pro- 
posed to the Washington government to subscribe publicly, with the 
United States, to a mutual undertaking whose aim was to  "outlaw 
war"-according to the Amerlcan expression-between the two coun- 
tries. Frank Billings Kellogg, secretary of state, welcomed this sugges- 
tion favourably, but i t  seemed to him that the pact would have more 
authority if, instead of being concluded only between the United 
States and France, it bore the signatures of all the great powers. There 
was an exchange of correspondence on the subject between Kellogg 
and Briand and especially about the fact that the French minister em- 
ploqed the term "war of aggression," and by that desired to reserve 
the right of legitimate defense, while the American secretary of state 
preferred to speak of war simply and generally On April 13, 1928 ,  the 
government of the United States communicated its scheme to Great 
Britain, Germany. Italy and Japan, and on the 30th of the same 
month the Fiench government transmitted its own. I t  was agreed 
that the projected pact, if it were realized, should not in any way re- 
strict the right of legitimate defense, that if one of the signatories were 
to violate the undertalunqs, all the others should he released from 
theirs with regard to that signatory, and that the respect of obligations 
under the covenant of the league and the treaty of Locarno should 
remain the fundamental law of the states which had signed these 
diplomatic documents. Finally, Sir Austen Chamberlain, on May 19. 
was careful to make a reservation-which the government that makes 
the Monroe doctrine a cardinal point of its foreign policq could not 
reject. He drew attention to the fact that there existed certain parts 
of the world whose welfare and safety presented a special and vital 
interest for the British empire, and that no outside intervention what- 
soever could be tolerated. 

On Aug. 27, 1928, the general pact renouncing war was signed in 
Paris. As Briand, who presided a t  the signing, pointed out, this pact 
was lacking in sanctions. In  that, it complied with the wish of the 
American government to reserve in every case the liberty of its de- 
cisions, but it was none the less the recognition of the interdependence 
of nations upon each other, and if public opinion rules the world, i t  
constituted a moral and preventive sanction against governments 
which might tend toward a wish to resort to force 

9th Session of the A s s e m b l y  of the League.- It was under 
these conditions that the ninth session of the assembly of the League 
of Nations opened in Sept. 1928. 

The discussions which took place showed hour fortunate it was that 
the powers had reached agreement some days previously when signing 
the pact renouncing war. The questions of disarmament and security 
occupied an important place in the deliberations and one felt this time 
that the hour of idealism had passed. No longer was that sort of 
sentimentality displayed which in the early sessions of the assembly 
coloured the language of the delegates in an attempt at  union more 
apparent than real. Perhaps one must attribute this to the presence of 
the German delegates. The chancellor, Hermann Muller, who replaced 
Herr Stresemann, requested that everyone should make a great effort 
for sincerity. 

Briand did not fail to reply to this suggestion and drew attention 
pointedly to the disturbing possibilities concealed by German military 
organization. 

BeneS presented to the assembly the conclusions of the aforemen- 
tioned Arbitration and Security committee. They encountered on the 
part of the German. Hungarian and Austrian delegates an opposition 
which showed the persistence of the unity between these erstwhile 
allies. The projected treaties of nonaggression and mutual assistance 
were voted with insignificant amendments, in spite of the criticism 
which they raised, notably on the part of Poland, which on account 
of the insufficiency of the guarantees it discovered in them would only 
consider the insufficiency of its actual armaments. At last, Paul-Bon- 
cour, with the support of Politis, pointed out that the Committee of 
Security had only accomplished one part of its task. I t  was therefore 
decided that this committee as well as the preparatory commission 
should proceed with their work in such a way as to allow a progres- 
sive reduction of armaments in proportion to the development of the 
conditions of security. 

Such was the actual state of the question of security in 1928. I t  was 
plain that whatever efforts the League of Nations might make for en- 
suring the benefits of peace to the world, nations could only enjoy it if 
they brought equal good will into their relations with each other. 

(J. Cw.; X.) 
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(International Conciliation Pamphlets, No. 208, 1gz5), and The Pact 
of Paris, with commentary, text, etc. (Worcester, Mass.; Carnegie 
endowment for Internat. Peace, 1928) ; P. J. N. Baker, "The Obligatory 
Jurisdiction of the Permanent Court of International Justice" (rgzs), 
and R. Y. Hedges, "The Juridical Basis of Arbitration" (1926) both in 
The British Year-Book of International L a x ;  W. Arnold-Forster, The 
Victory of Reason (1926) ; A. von Freytag-Loringhoven, V o n  Locarno 
nach Genf ztnd Thoiry (1926) ; J .  Rankovitch, Le problime de la 
se'curz'te' europe'enne et extra-europdenne (Paris, 1926) ; J. W. Bennett 
and F. E. bangerman, Information on the Problem of Security (1927) ; 
0. Bussmann, Der volkervechtliche Garantievertrag insbesondere seit 
der Entstehung des Genfer Volkerbundes (Leipzig, 1927) ; L. Kulski, 
Le problime de la se'curite' depz~is le pacte de la Sdcie'tt des Nations 
(1918-1926) (Paris, 1927) ; Rennie Smith, General Disarmament or 
W a r  (1927) ; F. Alexander, From Paris to Locarno and after; the 
League of Nations and the search for security, 1919-1928 (1928) ; P. J. 
N. Baker, The Geneva Protocol (1928) ; J. L. Brierley, The Law of  
Nations (1928) ; H .  Wilson Harris, Arms or Arbitration (1928) ; N.  L. 
Hill, Post-war Treaties o f  Security and M:rtual Guarantee (Worcester, 
Mass., Carnegie endowment for Internat. Peace, No. 244, 1928) ; F. B. 
Kellogg, The War  Prevention Policy o f  the United States (Washing- 
ton, Govt. Print. Off., 1928) ; Arnold Toynbee, The Conduct o f  British 
Empire Foreign Relations since the Peace Settlement (1928) ; Bruce 
Williams, State Security and the League o f  Nations (1928). 

LEAGUE DOCUMENTS. (a).  Arbitration alrd Security (and ed. of Sys- 
tematic Survey of Arbitration and Security Treaties deposited with the 
League c.653. M. 216, 1927, with text of treaties and valuable analysis 
of process of arbitration). (b) . Two Reports by the League Committee 
on Arbitration and Security. C.P.D. 108 and C. 342. M. loo., 1928. IX. 
(with reports on progress of Arbitration since the War, and a number 
of model draft arbitration and conciliation treaties). (c) . Pacific Set- 
tlement of Internationat Disputes, Non-Aggression and Mutuel Assist- 
ance; Report of the Third Committee to the Assembly, containing 
text of General Act and six other model treaties. A.86 ( I )  1928. IX. 
12. Earlier League documents include The Reduction o f  Armaments 
and the Organization o f  Peace (dealing with the Treaty of Mutual 
Assistance, the Protocol of 1924, the Locarno Agreements, the steps 
taken to prepare for a Disarmament Conference, etc.) and the Proto- 
col for the Pacific Settlement o f  International Disputes (1924; text of 
Protocol, Assembly debates, reports, etc.). 

SEDAINE, MICHEL JEAN ( I  719-1 797), French dra- 
matist, was born a t  Paris on July 4, 1719. His father, who was 
an architect, died when Sedaine was quite young, leaving no 
fortune, and the boy began life as a mason's labourer. He was 
later taken as pupil by an architect whose kindness he eventu- 
ally repaid by the help he was able to give to  his benefactor's 
grandson, the painter David. Meanwhile he had done his best 
to repair his deficiencies of education, and in 1750 he published a 
Recueil de pi2ces fugitives, which included fables, songs and 
pastorals. His especial talent was, however, for light opera. He 
produced L e  Diable h quatre (1756), the music being by several 
composers; Blaise le Savetier (1759), for the music of Danican 
Philidor; O n  ne  s'avise jamais de  tout  (1761) and others with 
Pierre de Monsigny ; Aucassin e t  Nicollet ( I  780), Richard Coeur 
de  L i o n  (1784)' and Amphi tryon (1788) with AndrC GrCtry. 

Sedaine's vaudevilles and operettas attracted the attention of 
Diderot, and two plays of his were accepted and performed at 
the The'dtre Frangais. The first and longest, the Philosophe sans 
le savoir, was acted in 1765; the second, a lively one-act piece, 
La Gageure impre'vue in 1768. These two a t  once took their 
place as stock pieces. Except these two pieces little o r  nothing 

of his has kept the stage or the shelves, but Sedaine may be 
regarded as the literary ancestor of Scribe and Dumas. H e  had 
the practical knowledge of the theatre, which enabled him to 
carry out the ideas of Diderot and gave him claims to be re- 
garded as the real fouader of the domestic drama in France. 
Sedaine, who became a member of the Academy (1786), died a t  
Paris on May I 7, I 797. H e  wrote two historical dramas, Raymond 
V. comte de Toulouse,  and Maillard, ou  Paris sauve'. 

His Oeuvres (1826) contain a notice of his life by Ducis. 
SEDALIA, a city of Missouri, U.S.A., 78 mi. S.E. of Kansas 

City, on Federal highways 50 and 65, and served by the Missouri- 
Kansas-Texas and the Missouri Pacific railways. Pop. (1920) 
21,144 (875% native white and 10% Negroes) ; and 20,428 in 1940 
by the federal census. The city has a pleasant site of 1.440 ac. 
on a rolling prairie, 910 ft. above sea-level, and is laid out in an 
exact square. Industries include railroad shops, flour-mills, ice 
and poultry-packing plants and factories making mattresses, fix- 
tures and clothing. Sedalia was founded in 1858, and in 1864 was 
chosen as the county seat in place of Georgetown. Throughout 
the Civil War i t  was a Union post, except for one day (Oct. I j, 
1864) when i t  was occupied by a detachment from Sterling Price's 
raiding column. The city was chartered in 1889. 
SEDAN, a town of N. France, in the department of Ardennes, 

on the right bank of the Meuse. Pop. (1936) 18,505. Sedan was 
in the 14th century a dependency of the abbey of Mouzon, pos- 
session of which was disputed by the bishops of LiCge and Reims. 
United to  the crown of France by Charles V, i t  was ceded by 
Charles VI to  Guillaume de Bracquemont, whose son sold i t  t o  
his brother-in-law Evrard de la Marck, whose family for two 
centuries continued masters of the place, and Henri Robert 
adopted the title "prince of Sedan." I n  the 16th century Prot- 
estant refugees laid the basis of its industrial prosperity and it  
became the seat of a Protestant seminary. Robert I de la Marck 
(d. 1489) was lord of Sedan when he acquired Bouillon. His 
grandson, Robert 111, seigneur of Fleurange and Sedan (d, 1537), 
was marshal of France. Robert IV de la Marck (d. 1556)' also 
marshal of France, erected Sedan on his own authority into an 
independent principality. By the marriage of his granddaughter 
Charlotte with Henry I de la Tour d'Auvergne, the duchy of 
Bouillon and the principality of Sedan passed to the house of 
Turenne. When the new duke attempted to maintain his inde- 
pendence, Henry IV captured Sedan in three days; and the second 
duke, FrCdCric Maurice de la Tour d'Auvergne, was obliged to 
surrender his principality. Sedan thus became part of the royal 
domain in 1642. On the left bank stands the suburb of Torcy. 
[There are remains of a castle of the I 5th century. 

The chief industries are the manufacture of woollen goods and 
of machinery. 

In World War 11, a t  the beginning of the German offensive, the 
French army suffered a terrible defeat a t  Sedan as  the enemy 
broke through the defense lines (May 13-14, 1940), thus winning 
the battle of the Meuse. (x.> 

Bat t le  of Sedan  (Sept. I, 187o).-During the course of Aug. 
31 (see  FRANCO-GERMAN WAR) the retreating French army (I. ,  
V., VII., and XII .  corps) under Marshal MaciMahon assembled in 
and around Sedan, watched throughout the day by the German 
cavalry but not severely pushed by them. Sedan is  a small old- 
fashioned fortress, lying in a depression between two ridges which 
converge in the plateau of Illy about 2 3  mi. N.E. of the town. 
The only part which its defenses played, or might have played, in 
the ensuing battle lay in  the strategic possibilities contained in the 
fine and roomy bridge-head of Torcy, covering an elbow bend of 
the Meuse whence the whole French army might have been hurled 
into the gap between the German 111. and Meuse armies, had 
there been a Napoleon t o  conceive and to execute this plan. But 
MacMahon seems to have been too despondent to  contemplate 
anything further than a battle for the honour of the army, and 
though communications with MCziSres, where Vinoy's corps 
(XIII.) was gathering, lay open throughout the day, he neither 
sent orders nor made arrangements for disposition of his forces. 
The troops received food and ammunition, the disorders con- 
sequent on the successive days' fighting in retreat were remedied, 
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and the men themselves got what they needed most of all, an 
almost unbroken day's rest. Locally their position was strong, 
particularly to the east, where the stream flowing through the 
fonds de Givonne, though fordable, presented a serious tacticaI 
obstacle. But as a whole it  was far  too cramped for the numbers 
c r o w a d  into i t ;  i t  could be completely overlooked from the 
heights of FrCnois, where the king of Prussia's headquarters took 

their stand, and whence in the afternoon the German artillery fire 
began to cross over the town itself. At nightfall on the ~ 1 s t  the 
leading German infantry were approaching. The Army of the 
Meuse was on the right bank of the river, with the 11. Bavarians 
moving towards Bazeilles to  reinforce it, while the 111. Army was 
heading for DonchCry to cut off the French from MCzihres, and 
only a weak cavalry screen closed the gap between them. 

During the night of August 31 the Bavarians threw a pontoon 
bridge across the Meuse below RCmilly, and soon after daybreak, 
in a fog which lay thickly over the whole country, they began 
their advance towards Bazeilles, held by Vassoigne's division. The 
firing called all troops within reach of the sound to arms, and 
before 5 A.M. the Meuse Army was marching to the battle-field, 
the Guards on the northern road via Villers-Arnay, the Saxons 
and IVth corps to the south along the river. 

Vassoigne's division contained a number of Marine battalions, 
and their stubborn resistance completely disconcerted the Ba- 
varians. Deprived of all artillery co-operation owing to the fog, 
the latter spent themselves in fruitless and disconnected efforts 
in the gardens and streets of the village. About 6 A.M. the fog 
lifted, and the German batteries a t  once intervened. One of the 
first shells wounded Marshal MacMahon. The next senior officer, 
General Ducrot, a t  once assumed command ( 7  A.M.).  But it 
happened that General Wimpffen, who had only joined the army 
from Algiers on the night of the 3oth, brought with him a secret 
commission t o  assume command in the event of the death or 
disablement of MacMahon. Of this power he did not at first 
avail himself, since he was a stranger both to  the army and the 
country, whilst Ducrot possessed the confidence of the one and 
a knowledge of the other. But when about 9 A.M. he learnt that 
Ducrot proposed to move the whole army under cover of rear- 
guards to the west towards MCzihres, he produced his commission 
and countermanded the movement, being himself convinced that 
eastward towards Bazaine at  Metz lay the road to salvation. 
Orders once issued on a battle-field are not easily recalled, and 
the result of this change of command was dire confusion. The 
French troops northward of Bazeilles, along the fonds de Givonne, 
were already commencing their withdrawal, when the leading 

troops of the Saxon XII .  corps began to arrive about Daigny, 
and being only opposed by a weak rearguard, easily carried the 
ridge south of the Givonne-Sedan road, thus threatening the re- 
treat of Vassoigne's division in and about Bazeilles, which then 
fell into the hands of the Bavarians between 10 and 11 A.M. At 
the same moment the Guard corps had begun to form up  between 
Daigny and Givonne, and there being no serious force of the 
enemy in front of them. the artillery was deploying. along. the - - -  
western heights above the valley of - ~ i v o n n e ,  covered oniy by 
weak advanced guards of infantry, when suddenly a great column 
of French infantry, some 6,000 strong, moving west in pursuance 
of Wimpffen's orders, came over the eastern border of the valley 
and charged down at  full speed towards the guns. Then followed 
one of the most dramatic spectacles of the entire war. The whole 
of the corps artillery of the Guard turned upon these devoted 
men, and tore the column in half, shrouding i t  in dense clouds of 
dust and smoke from the bursting shells, above which could be 
seen the trunks and limbs of men flung upwards by their ex- 
plosion. The head of the column nevertheless kept on its way, 
but under the combined fire of the Guard rifle battalion and the 
flanking fire from other guns its impetus died out and its debris 
disappeared by degrees under convenient cover. The German 
Guards were now free to  stretch out their right towards the 
Belgian frontier (where the scouts of the 111. Army were already 
moving) and prepare with all deliberation for the attack on the 
Bois de la Garenne. 

The 111. Army had moved off as early as 2.30 A.M., and by 
4 A.M. was already crossing the Meuse at  DonchCry, aided by 
several pontoon and trestle bridges thrown over during the night. 
Their right was covered from sight by the peninsula formed by 
a bend of the river, and the march of the several columns was 
unopposed till, clearing its northern extremity, they began to 
deploy to their right between St. Menges and Floing. Here they 
encountered French outposts, which fell back on their main 
position on the ridge, to the south of the Floing-Illy road. Against 
this position the German artillery now pressed forward, and seeing 
their exposed position, General Galliffet brought forward his 
brigade of Chasseurs d'Afrique and delivered a most dashing 
charge. But being unsupported he was compelled to  withd~aw 
again behind the cover of the Cazal-Illy ridge. 

I t  was now about 11 A.M., and, whether moved by  the belated 
impulse of Ducrot's orders or attracted by the apparent weakness 
of the Prussians within sight, the French infantry now made a 
brilliant counter-attack out of their position in their usual man- 
ner. But German reinforcements coming suddenly into view, and 
their e'lan having spent itself, they fell back again t o  their former 
position. 

About noon Wimpffen rode up to General Douay and asked him 
whether he could hold on to his position. The latter, possibly 
elated by the success of his recent attack, replied in the affirma- 
tive, pointing out only the importance of maintaining the Calvaire 
d'Illy to the north. Wimpffen promised him support from the 
I ,  corps on the right rear, part of which, hidden in the Bois de 
la Garenne, had as yet been little engaged, and then rode south to 
Balan, where he found the XII .  corps fighting desperately. H e  
then sent back to Douay for reinforcements, and the latter des- 
patched all he could spare. These, marching south, crossed the 
troops of the I .  corps sent to Douay's assistance. The Prussian 
shells were already crashing into the woods from all sides, and 
countless stragglers and riderless horses caused most serious delay. 
To  gain time, hlargueritte's division was ordered to charge. Mar- 
gueritte was killed as he rode forward to reconnoitre, and Galliffet 
took command. "For the next half-hour," says the Prussian 
official account, "the scene defies description. Galliffet and his 
squadrons covered themselves with glory, but he had not 2,000 
sabres at  his disposal. Under the storm of shell and over the 
broken ground manoeuvring was impossible." I t  was not until 
about an hour after this series of cavalry charges that, between 
3 and 4 P.M., the Germans a t  length gathered weight enough to 
attempt the assault of the French main position, and moved by 
a common instinct, lines of men almost 2 m. in extent, pressed on, 
gaining cover from the convex slope of the hill, till a t  length they 
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were able to  storm the stubbornly-defended ridge. Meanwhile, 
Wimpffen had initiated a fresh counter-stroke from the fonds de 
Givonne against Balan and Bazeilles. Carried out with mag- 
nificent courage, it  swept the Bavarians out of both villages, and 
for  a moment the road seemed open for escape, but Wimpffen 
did not know that the IV. Prussian corps stood waiting behind 
the gap. 

Riding back to the town to seek the emperor and implore him 
to place himself a t  the head of all available reinforcements, he 
saw a white flag break out from the steeple of the church tower, 
but almost instantaneously disappear. H e  did indeed reach the 
emperor, but, delayed by the appalling confusion, was too late. 
The flag had gone up again and he knew that further resistance 
was hopeless. The fighting did not cease a t  once. The troops he 
had directed to  make the final effort, their eyes fixed on the enemy 
in front of them, never saw the flag; and until 6 P.M. a series of 
isolated attempts were made to break the iron circle with which 
the Germans had surrounded them. The emperor, who during the 
early hours of the day had fearlessly courted death, a t  length 
overcome by extreme physical pain and exhaustion, had ridden 
back to the town, and about 4 P.M., seeing no hope of success, 
had sent a parlementaire conveying his personal surrender to the 
king of Prussia, a t  the same time ordering the white flag to be 
hoisted. I t  was torn down by a Colonel Fauve, but was hoisted 
again half an hour later, when Prussian troops from Cazal were 
almost a t  the western gates of Sedan. I t  only remained for 
Wimpffen to make terms for the army, and after a long and 
gallant effort to  avert the inevitable, he at  length signed an un- 
conditional surrender, with the sole alleviation (introduced as a 
tribute of respect for the gallantry shown by  his men) that all 
officers were to retain their swords. 

Thus passed into captivity 82,000 men, 558 guns and stores 
to an immense amount. The price to the victors for this result 
was in round numbers 9,000. The French killed and wounded 
numbered about I 7,000. (F. N. M.) 

SEDAN, a permanently enclosed automobile body with glass 
windows and two fixed seats, usually equipped with four doors 
and sometimes with additional folding seats. 

SEDAN-CHAIR, a portable chair or covered vehicle, with 
side windows, and entrance through a hinged doorway a t  the front, 
the roof also opening to allow the occupant to stand. I t  is carried 
on poles by two "chairmen." In  Paris the sedan-chair man was 
usually an Auvergnat, in London an Irishman. The sedan-chair 
was a fashionable mode of transport in  towns u p  till the end of 
the 18th century. Some authorities trace its name t o  the town of 
Sedan, i n  France, where it was supposedly first used. It was 
introduced into England by Sir S. Duncombe in 1634. 

SEDBERGH, a town in the West Riding of Yorkshire, Eng- 
land, 28) mi. S.S.E. of Penrith by the L.M.S. railway and 1 2  mi. 
E. of Kendal by road. Pop. ( I ~ I ) ,  2,234. I t  stands in a valley, 
surrounded by  high moors, on the River Rawthey. The  church 
of St. Andrew is principally late Norman. The grammar school 
was founded in 1525, but, as i t  was connected with a chantry, 
it  was suppressed by Henry VIII., and was refounded in 1551 by 
Edward VI.' I t  now ranks among the important public schools. 

SEDDON, RICHARD JOHN (1845-1906)) New Zealand 
statesman, was born at  Eccleston, Lancashire, England, in 1845, 
his father being a schoolmaster a t  Eccleston Hill school. He was 
brought up to the engineering trade, and when eighteen went to  
Australia and entered the railway workshops at  Melbourne. He 
was caught by the "gold fever" and went to Bendigo, where 
he spent some time in the diggings; but in 1866 he joined an 
uncle on the west coast of New Zealand, starting work as a miner. 
H e  entered the New Zealand legislature in 1879. H e  was a 
member of the Ballance ministry (1891), holding the portfolios 
fo r  public works, defence and mines; and on Ballance's death 
( 1 8 9 ~ )  became premier, a position he retained till his sudden 
death on June 10, 1906. He attended the colonial conference in 
London in 1897, and thenceforth he was regarded as one of the 
pillars of British imperialism. 

A Life, by J. Drummond, was published in 1907. 
SEDERUNT, ACT OF, in Scots law, an ordinance for regu- 

lating the forms of judicial procedure before the civil courts, 
passed by the judges of the court of session under authority of a 
power originally conferred by an act of the Scottish parliament, 
1540, c. 93. A quorum of nine judges is required to  pass a n  act 
of Sederunt. The equivalent ordinance for  regulating criminal 
procedure is an act of adjournal passed by the judges of the high 
court of justiciary. 

SEDGWICK, ADAM (178s-1873), English geologist, was 
born on March 22, 1785 a t  Dent, Yorkshire, son of Richard Sedg- 
wick, vicar of the parish. H e  was educated a t  the grammar 
schools of Dent and Sedbergh, and at  Trinity college, Cambridge. 
where in 1810 he was elected a Fellow. I n  1818 he was admitted 
to priests' orders, and in the same year he succeeded John Hail- 
stone as Woodwardian professor of geology. 

I n  papers read (1820--21) before the Cambridge Philosophical 
Society (of which he was a founder) on the structure of parts 
of Devonshire and Cornwall, he made observations of exceptional 
interest and value. Sedgwick dealt with the geology of the Isle 
of Wight, and with the strata of the Yorkshire coast (in papers 
published in the Annals of Philosophy, 1822, 1826); and ex- 
amined the rocks of the north of Scotland with Murchison in 
1827. H e  was elected president of the Geological Society in 
1829~30, and in 1831 he commenced field-work in North Wales. 
Eventually Sedgwick applied the name Cambrian to  the oldest 
group of fossiliferous strata. I n  1833 Sedgwick was president 
of the British Association a t  the first Cambridge meeting, and 
in 1834 he was appointed a canon of Norwich. In  1836 with 
Murchison he made a special study of the culm-measures of 
Devonshire, and together they demonstrated that the main mass 
of the strata belonged to the age of the true Coal Measures. Con- 
tinuing their researches into the bordering strata they were able 
to show in 1839, from the determinations of William Lonsdale, 
that the fossils of the South Devon limestones and.those of Ilfra- 
combe and other parts of North Devon were of an intermediate 
type between those of the Silurian and Carboniferous systems. 
They therefore introduced the term Devonian for the great group 
of slates, grits and limestones, now known under that name in 
West Somerset, Devon and Cornwall. These results were pub- 
lished in the great memoir by Sedgwick and Murchison, "On the 
Physical Structure of Devonshire" (Trans. Geol. Soc., 1839). 
Among other works A Synopsis of the Classification of the British 
Palaeozoic Rocks (1855) may be mentioned. Sedgwick con- 
tinued to lecture until 1872, and died at  Cambridge on Jan. 27, 
1873. The Sedgwick Museum built as a memorial to  him was 
opened in 1903. 

See the Life and Letters, by John Willis Clark and Thomas 
McKenny Hughes (1890). 

, SEDGWICK, JOHN (1813-1 864), American general, was 
born at  Cornwall (Conn.), on Sept. 13, 1813, and graduated a t  
West Point in 1837. H e  saw active service against the Seminoles 
in Florida, and took part in  the Mexican War, winning the brevets 

, of captain and major. I n  command of a division in the Army of 
the Potomac in the Civil War, he took part in the Seven Days 
and Maryland campaigns. H e  was given command of the 6th 
Corps and took a n  important part in  the battle of Chancellors- 
ville. Sedgwick declined the chief command of the army a t  
Hooker's resignation, and retained his command of the 6th Corps 
during the Virginia campaign of 1863, being on several occasions 
placed by Meade in charge of a wing of the army, and given the 
command of the whole army in Meade's absence. At the action 
of Rappahannock station Sedgwick by a brilliant night attack 
destroyed two brigades of Early's division (Nov. 7). When the 
Army of the Potomac was reorganized in three corps, the 6th was 
one of these, and he thus led,his old corps a t  the battle of the 
Wilderness. At the opening of the battle of Spotsylvania Court 
House, Sedgwick was killed (May 9, 1864). A monument to his 
memory, cast from the guns taken in action by the 6th Corps, 
was erected at  West Point in 1868. 

SEDILIA, in ecclesiastical architecture, the seats on the south 
side of the chancel, for the use of the officiating priests. 

SEDIMENTARY ROCKS. I n  petrology, this major 
division of rocks includes those which have been deposited as 
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beds, with more or less definite upper and lower limits, either a n  
the floors of rivers, lakes and seas, or through the agency of the 
wind, on the surface of the land. The materials which constitute 
these deposits result from the disintegration of existent rocks 
under the action of geological agents such as changes of tempera- 
ture, frost, wind, rain, running water, ice and the waves of the 
sea. The work of these agents is assisted by force of gravity, 
which tends to  bring the detritus t o  lower levels, so that, while 
temporary halts on the downward journey may be made on land 
and on the beds of rivers and lakes, the ultimate resting-place is 
the sea-bottom. The geological agents operate both mechanically 
and chemically; in the former case, fragments of rocks and 
minerals are isolated from the parent-mass and are transported 
as such, but in  the latter case minerals are decomposed by  
weathering, in part reduced to a colloidal condition and in part 
dissolved. Many soluble rock-constituents are in this way carried 
down to increase the quantity of salts in solution in lakes or in  
the ocean. 

A complex mixture of materials is thus gathered from all the 
rocks available in a drainage-area, but as soon as transport be- 
gins, a differentiation or sorting out of constituents is inaugurated. 
This sorting, which is definite but a t  a minimum on the land- 
surface under the action of the weather and of gravity, increases 
in torrents and becomes more evident in large rivers and lakes. 
I t  is most effective in the sea. As the velocity of upland streams 
diminishes, boulders can no longer be rolled and pebbles are  
dropped. Thus boulder-beds, gravels, breccias and conglomerates 
(q.v.) are formed. Examples of these are seen in elevated river 
terraces and in the alluvial cones or "dry deltas" buiIt up where 
mountain-streams debouch on plains or wide, open valleys. 
Similarly, where harder types of rock are subjected to the action 
of the sea. large rock-fragments are broken off, rounded by the 
waves, and accumulate near high-tide level as shingle-banks, 
often accompanied by  sand-bars and sandy beaches. With in- 
creasing distance from the source of supply, the boulders and 
pebbles are replaced by sand, silt and clay. 

Where variations in  the velocities of rivers occur, a certain 
degree of sorting of the detritus according t o  size is effected, 
coarser sand and gravel being laid down in the form of banks. 
While some of the finer clayey and siltj. material may be deposited 
en route as a result of flocculation (see below), much of it  reaches 
the sea. If lakes intervene in the drainage-system, even the finest 
material may be trapped, and the rivers effectively freed from 
suspended detritus (e.g., the Rhone a t  Lake Geneva). If abund- 
ant decomposing organicmatter is present, the clay and silt may 
be rapidly deposited, carrying down in the process even sand; 
heterogeneous or "poorly-graded" deposits thus result. In  the 
great lakes which were formed by the melting of the ice-sheets a t  
the close of the Glacial Period, and in those lakes like Lake 
Louise and Lake Geneva which to-day are fed by glacial streams, 
a seasonal differentiation has been observed in the accumulations 
of detritus on the lake-bottom. The sediment is found to consist 
of alternating bands of finer and coarser material, called varves. 
The more sandy layers or portions of a layer represent the ma- 
terial which settles out almost a t  once after summer floods. 

With the cessation of the stream-flow during the winter freez- 
ing, opportunity is afforded for  the finest mud in the lake-water 
to settle down slowly, first as silt and later as clay. Thus is 
effected (if we exclude the action of the wind, which on land 
occasionally sorts material into sand, silt and dust very efficiently) 
an example of the most perfect grading of sedimentary rocks. An 
individual band or  varve may show a gradual passage upwards 
from sand or silt a t  its base to  an impalpably fine, indeed colloidal, 
clay a t  its top. This clay is then succeeded abruptly by the 
coarser sand or silt resulting from the next flood. Rocks of 
various geological ages display similar banding and periodicity of 
supply of coarse and fine sediment, but none so perfectly as 
glacial deposits. The extent t o  which this periodicity is seasonal 
has not yet been established with certainty. 

Such perfect differentiation in water of fine detritus according 
to size can only take place in the absence (or presence of only a 
very small quantity) of electrolytes, such as the dissolved salts 

in sea, lake or river water, or of electro-positive colloids such as  
ferric (iron) hydroxide or decomposing organic matter (either 
animal or vegetable). The electro-negative charge carried by 
colloidal clay, silica, alumina, etc., is dissipated by  the action of 
the electrolytes, the clay particles flocculate together and settle 
as larger composite grains with greater rapidity. Similarly 
mutual discharge of the charges is effected by  electro-positive 
colloids such as those mentioned above, with consequent floccula- 
tion and rapid co-precipitation. Decomposing peat thus clears 
streams and lakes of detritus, and decomposing animal matter in 
lakes and confined marine areas plays a similar r6le. Flocculation 
is most effective in the sea, where the amount of dissolved salts 
reaches a maximum. Wherever rapid deposition of clay and silt 
takes place, sand and coarser silt is carried down in the flocks of 
clayey matter, with the result that marine "clays" are rarely, if 
ever, perfectly graded. 

Temperature plays also a notable part in controlling the de- 
positional sorting of muds, for the viscosity of water falls rapidly 
with increase of temperature; subsidence in consequence is much 
slower (and therefore sorting more efficient) in cold than in warm 
waters. Living organisms also are less vigorous and abundant, and 
many chemical changes such as deposition of lime or replacement 
of lime by magnesia proceed a t  a far slower rate, I n  certain 
Canadian lakes the deposits can be "zoned" according to depth, 
the presence of thermal layers in the water determining different 
types of sediment. 

While therefore the clays of the sea-bed, or the clays and their 
consolidation-products such as shales, mudstones, slates, etc., of 
past geological ages may have been in part deposited as  a result 
of the reduced velocity of river currents and therefore their in- 
ability to carry the load, it  is probable that the constitution of 
the rocks undergoing denudation, (as regards their potentially clay- 
producing character), the composition and temperature of the 
river and sea water, and the quantity of organic matter present 
play a dominant part. 

Entombed in sands, clays and pebble-beds are the remains 
of plants and animals, which may either have drifted into the 
area, have lived in the water or burrowed in the deposits. Natu- 
rally these change in character and quantity from place to  place. 
They are abundant in the littoral or neritic zone, and in places, 
instead of yielding (for example) shelly sands or carbonaceous 
clays, may under suitable conditions give rise to  molluscan com- 
munities, coral reefs, crinoidal or polyzoan banks, saprophytic 
bacterial sludges (the ancestors of rocks like cannel coal) and so 
on. When calcareous shelly or skeletal remains are dominant, 
limestones are formed. Limestones often contain detrital matter 
(indeed they may be formed entirely of calcareous detritus them- 
selves), and even when free from such are not necessarily deep- 
water deposits. 

I n  warm seas deposition of successive coats of carbonate of 
lime may take place on nuclei of sand-grains or fragments of 
organic origin. As a result of wave-rolling these develop an ovoid 
form varying in size from a pin-head to a pea, when they are 
termed oolites or pistolites respectively. (See LIMESTONES.) Bac- 
teria are said to be effective off the Florida coast in precipitating 
fine calcareous mud ("drewite") thus yielding a rock comparable 
with Chalk or many of the fine grained Jurassic and Carbonifer- 
ous limestones. Undoubtedly also bacteria play a great part in 
the formation of deposits of iron ores in lakes, etc., and in the 
production of coal. 

According as the melting of ice-sheets is slow or rapid, the 
grading of the deposits is more or less definite. River-borne (or 
fluvio-glacial) detritus is laid down in a manner similar t o  that 
of the torrents and streams referred to  above. Chemical action 
however, being a t  a minimum, the clay consists more of unde- 
composed "rock-flour" and less of colloidal matter, the coarser 
constituents are more varied in character and pebbles and bould- 
ers often ice-scratched. Ridges of sands and gravels (eskers, 
kames) and moraines composed either of the same materials or 
of boulder clay are formed on the recession of the ice. The last 
named deposit (till) must have been formed under conditions 
which did not permit of sorting of material, i.e., the direct evapo- 
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ration of ice or a melting out in sea-water, for it  usually consists 
of a non-bedded heterogeneous mixture of coarse boulders, pebbles, 
sand and fine clay. 

Under the action of the wind, sand grains become well rounded 
and "frosted," because the lubricating action of water is absent. 
Sorting is usually well-marked, and silt and dust are carried far 
beyond the area of sand-deposition (of which the dune is a char- 
acteristic form). By this means fine terrigenous material becomes 
incorporated with sediments of even deep-water type. Where, in 
late glacial times, the wind has played upon areas of boulder clay, 
it  has brought about the deposit of an extra-glacial belt of a 
sandy clay called loess which almost encircles the earth, in about 
latitude 4-45' N. Indurated boulder-clays or tillites occur in 
deposits of Cretaceous, late Carboniferous, Cambrian and Pre- 
Cambrian age (although some are disputed) in various parts of 
the world. They are often associated with kame-like gravels and 
varved shales. 

The term "facies" has been used to connote the sum-total of 
the features which characterize any particular sedimentary rock. 
Thus we may have a sandy facies or a coaly facies, depending on 
the constitution; a lagoon facies or a reef-facies, from a geo- 
graphical or community standpoint ; or a graptolite-f acies or 
brachiopod facies according to the dominant life. 

Apart from physical changes such as consolidation under re- 
newed deposition, and drying, sedimentary rocks may undergo 
chemical and other changes during their formation on the sea- 
floor, or but slightly subsequent to it  (penecontemporaneous 
changes). Coral reefs or other limestones may be dolomitized by 
partial replacement by magnesia from warm sea-water. (See 
DOLOMITE.) While flint and chert may be in part deposited 
directly by chemical or organic action, they doubtless also reDre- 
sent in part a penecontem~oraneous or subsequent segregation of 
silica in limestones and replacement of calcareous material. Be- 
fore consolidation, clays and coals enclose large quantities of 
water, often saturated with carbonate of lime, iron, etc. By 
rapid segregation and crystallization of the latter substances, 
masses of septaria or cement-stone are formed in the clay, but 
where the action is slower and proceeds from many centres, beds 
may be formed consisting almost wholly of "spherulites" of 
spheroidal form and radiating structure. Where anaerobic bac- 
teria are present, large quantities of iron (ferrous) sulphide may 
be formed throughout the clay, giving it a black colour, but not 
necessarily inhibiting other life. Subsequent segregation of this 
material yields nodules of pyrite or marcasite. 

For additional information see ALLUVIUM, BRECCIA, CLAY, 
COAL. CONGLOMERATE, FLINT, LIMESTONE. MARL, OCEAN AND 

OCEANOGRAPHY, SAND, SANDSTOKE, etc. (P. G. H. B 1 
SEDITION, in law, an attempt to disturb the tranquillity of 

the State. I n  English law it is a very elastic term, including 
offences ranging from libel to  treason (9 .v . ) .  I t  is rarely used 
except in its adjectival form, e.g., seditious libel, seditious meet- 
ing or seditious conspiracy. Sedition is a common law indictable 
misdemeanour, and embraces everything whether by word, deed 
or writing which is calculated to disturb the tranquillity of the 
State, and lead ignorant persons to endeavour to subvert the 
Government and laws of the empire. 

The principal enactments now in force dealing with seditious 
offences were all passed during the last 25 years of the reign of 
George 111. They v e  the Unlawful Oaths Act 1797, prohibiting 
the administering or taking of unlawful oaths (see OATH) or the 
belonging to an unlawful confederacy; the Unlawful Drilling 
Act 1819, which prohibited unlawful drilling and military exer- 
cises; and the Acts for the suppression of corresponding societies, 
the Unlawful Societies Act 1799 and the Seditious Meetings Act 
1817. No proceedings can be instituted under these last two Acts 
without the authority of the law officers of the Crown. By the 
Prison Act 1877, any prisoner under sentence for sedition or 
seditious libel is to  be treated as a misdemeanant of the first 
division. 

In  the United States, Congress has passed sedition acts for the 
supposed protection of the Government. The Alien and Sedition 
laws passed during the administration of President Adams were 

partly responsible for the defeat of the Federalist party. During 
the World War, Congress passed with the approval of President 
Wilson sedition measures for  the purposes of minimizing domestic 
opposition to  the war. 

SEDLEY, SIR CHARLES (c. 1639-I~OI), English wit and 
dramatist, was born about 1639, and was the son of Sir John 
Sedley of Aylesford in Kent. H e  was educated a t  Wadham 
College, Oxford. The college was then under the direction of John 
Ifrilkins, whose other pupils included Rochester and Car Scroop. 
Sedley is famous as a patron of literature in the Restoration 
period, and was the "Lisideius" of Dryden's Essay of Dramatic 
Poesy. His most famous song is "Phyllis is my only joy." His first 
comedy, The Mulberry Gardefi (1668), hardly sustains Sedley's 
contemporary reputation for wit in conversation. The best of 
his comedies is Bellamira; or The Mistress (1687), an imitation 
of the Ez~nz~chus of Terence, in which the heroine is supposed to 
represent the duchess of Cleveland, the mistress of Charles 11. 
His two tragedies, Antony and Cleopatra (1667) and Tlte Tyrant 
King of Crete (1;02), an adaptation of Henry Killigrew's Pallan- 
tus and Eudora, have little merit. H e  also produced The Grumbler 
(1702), an adaptation of Le Grondeur of Brueys and Palaprat. 

An indecent frolic in Bow Street, for which he was heavily 
fined, made Sedley notorious. H e  was member of parliament for 
New Romney in Kent. His bon mot a t  the expense of James 11. 
is well known. The king had seduced his daughter, Catherine 
(c. 1657-I;I~), and created her countess of Dorchester, where- 
upon Sedley remarked that he hated ingratitude, and, as the king 
had made his daughter a countess, he would endeavour to make 
the king's daughter a queen. He died on Aug. 2a, I 701. 

See The Works of Sir Charles Sedley in Prose and Verse (17781, 
with a slight notice of the author; and V. de Sola Pinto, Sir Charles 
Sedley 1639-1701: A Study in the Life and Literature of the Restora- 
tion (1927). 

SEDUCTION, a term generally used in the special sense of 
wrongfully inducing a woman to consent to sexual intercourse. 
The action for seduction of an unmarried woman in England 
stands in a somewhat anomalous position. The woman seduced has 
herself no right of action, for she must have given her consent 
to the connection, and volenti non fit injuria. The foundation of 
the action is the relationship of master and servant, and the 
plaintiff in order to  succeed must prove that the woman seduced 
was at  the time of the seduction in his service, actual or con- 
structive, and that he has lost her services by  reason of her con- 
finement and illness (Peters v. Jones, 1914, 2 K.B. 781). A father 
may maintain the action in respect of a daughter who is under 21 

years of age and living with him, without proof of any actual 
services rendered, for he has a right to the services of his daugh- 
ter, so that she is constructively in his service (Terry v. Wutchin- 
son, 1868, L.R. 3 Q.B. 599). But if the daughter is over 21 years 
of age, the father must give evidence of actual services rendered 
by the daughter, although such slight services a s  making tea, or 
looking after children are sufficient evidence of service to  sup- 
port the action (Bennett v. Allen, 1787, 2 T.R. 166). On the other 
hand, if the girl is not living a t  home but was in the service of a 
third person, only that third person can sue, since the loss of 
service falls on him (Carr v. Clarke, 1818, 2 Chitty 260). I n  such 
a case the mere fact that the girl comes home a t  intervals and on 
such occasions does some of the household work does not create 
the relationship of master and servant between her father and her- 
self so as to enable the father to maintain an action (JVilliams v. 
L17hitbourrce, 1901, z K.B. 722). Where the girl was a t  the time 
of the seduction in the service of the seducer himself no action is  
maintainable, unless the hiring was merely a pretence and con- 
trivance for the purpose of seduction (Speight v. Oliveira, 1819, 2 

Stark, 493). 
The relationship of master and servant must have existed at  the 

time of seduction and also a t  the time of the illness consequent 
upon it that deprives the plaintiff of the girl's services. Thus where 
a girl was in service as a governess and was seduced by the defend- 
ant whilst on a four days' visit, with her employer's permission, to  
her widowed mother, but a t  the time of her confinement was in the 
service of another employer, i t  was held that no action iay 
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(Hedges v. Tagg, 1872, L.J. Ex. 169). Similarly where a girl was 
seduced whilst living a t  home with her father and mother, but 
the father died before her confinement, it was held that the 
widowed mother, t o  whom she rendered ordinary household duties 
after her father's death, could not maintain an action, as the girl 
was not in her service a t  the time of the seduction but in  that of 
the father (Hamilton v. Long, 1903, 2 1r.R. 407; affirmed, 1905, 
z 1r.R. 252). 

Although the action is nominally for loss of service, the plaintiff 
can, if a parent, recover in addition to  the actual loss sustained 
damages for distress and anxiety of mind (Andrews v. Askey, 
1837, 8 C. and P. 7), for the loss of the society of the daughter 
seduced, and for the dishonour which he receives (Bedford v. 
McKowl, 1800, j Esp. 119). But where the action is not brought 
by a parent, the plaintiff can only recover the actual pecuniary loss 
which he has sustained (McKenzie v. Hardinge, 1906, 23 T.L.R. 
IS?.  

The defendant can, in mitigation of damages, give evidence as 
to the general loose character of the girl (Carpenter v. Wall, 
1840, 11 A, and E. 803), and also call witnesses to prove that 
they have had sexual intercourse with the girl pre\<ously to the 
seduction (Verry v. TVatki~zs, 1836, 7 C and P. 308). 

As to seduction of a married woman, the old action for criminal 
conversation was abolished in England, but not in Ireland, by the 
Divorce Act 1857 which substituted for it  a claim for damages 
against the co-respondent in a divorce suit; but if a married 
woman were living apart from her husband in her father's house, 
and giving her services to her father in the slightest degree, an 
action for seduction would lie. Seduction in England is not as a 
rule a criminal offence. But a conspiracy to seduce a woman is 
indictable at  common law. And the Criminal Law Amendment Act 
1885 (which extends to the United Kingdom) makes it  a felony 
to seduce a girl under the age of 13, and a misdemeanour t o  
seduce a girl between 13 and 16 (ss. 4, 5). The same act also deals 
severely with the cognate offences of procuration, abduction and 
un lawf~l  detention of a girl or woman with intent that she should 
be carnally known by any man (ss. 2, 7, 8). The Children Act 
1908 gives a further protection to young people, enacting that if 
any person having the custody. charge or care of a girl under the 
age of 16 causes or encourages the seduction of that girl, he shall 
be guilty of s misdemeanour, and be liable to imprisonment, with 
or without hard labour, for a term not exceeding two years (s. I 7). 

Scotland.-In Scotland the seduced woman may herself main- 
tain an action, but only if some species of fraud or deceit was prac- 
tised on her, e.g., if her consent to  the connection was induced by 
a promise of marriage, or by a profession of honourable love lead- 
ing her to expect marriage. Indeed, if a man, by an abuse of the 
confidence resulting from his position as master, and by the exer- 
cise of dominating influence, has induced a girl in his service to 
allow him to have connection with her, or by gradually debauch- 
ing the mind of the girl and by continued solicitations, has over- 
come her resistance to the act of intercourse, an action of seduc- 
tion will lie a t  her suit, though marriage was not thought of. 

U n i t e d  States.-In the United States the common law tort 
of seduction exists, but  b y  statute the woman, if previously of 
chaste character, is usually given a right of action in her own 
name. The element of the offence is the accomplishment of the 
seduction by  deceit or false promises, illicit intercourse by itself 
being insufficient. Most States also make seduction a criminal 
offence, some, however, limiting the crime to cases where the 
seduction is accomplished by false promises of marriage. Pre- 
vious chaste character is an essential element of the crime. Subse- 
quent marriage of the parties is generally a defence to both civil 
and criminal actions. The seduction of married women is covered 
by the maintenance of an action for criminal conversation or, 
where abolished, for the alienation of affections. Illicit inter- 
course unaccompanied by false artifices may constitute the 
statutory crimes of fornication or adultery. 

SEDULIUS, COELIUS or CAELIUS (a praenomen of doubtful 
authenticity), a Christian poet of the first half of the 5th century, 
is termed a presbyter by Isidore of Seville and in the Gelasian 
decree. H e  must not be confused with Sedulius the Irish-Scot 

grammarian of the 9th century. His fame rests mainly upon a 
long poem, Carmen paschale, based on the four gospels. 

Sedulius's works were edited by F. Arevalo (Rome, 1794)~ reprinted 
in J. P. Migne's Patrol. Lat. vol. xix.; and finally by J. Huemer 
(Vienna, 1885). See J. Huemer, De Sedulii poetae vita et scriptis com- 
mentatio (Vienna, 1878) ; M. Manitius, Geschichte der christlich-latetn- 
ischen Poesi~ (Stuttgart, 1891) ; Teuffel-Schwabe, Hist. of Roman 
Lit. (Ene trans.), 473. 

SEDUM, a genus of the family Crassulaceae, the stonecrops, 
containing about 300 species, natives chiefly of the north temper- 

I 
BY COURTESY O F  THE BRITISH MUSEUM (NATURAL HISTORY) 

WALL PEPPER ( S E D U M  A C R E )  S H O W I N G  THE C R E E P I N G  STEMS WHICH 
BECOME PARTLY ERECT,  ( A )  S I N G L E  FLOWER E N L A R G E D  

a te  and frigid regions, and mostly perennial herbs with succulent 
leaves of varied form, but never compound. The white o r  yellow, 
rarely pink or blue, flowers are usually small and grouped in 
cymes. They have a calyx of five sepals, as many petals, usually 
ten stamens and five distinct carpels, which have as many glands 
a t  their base and ripen into as many dry seed-pods. Several 
species are found in Britain, including some with tuberous roots 
and large leaves (S. telepkium), and others of smaller size, 
chiefly found on rocks, walls and dry banks; S. acre is the wall 
pepper or golden moss, well known also in gardens, a variety of 
which, aureum, is in cultivation with golden-yellow tips to the 
leaves and shoots. Upwards of 30 species are native to  North 
America, widely distributed across the continent. I n  addition, the 
old world S. teleplziunz and S. acre have become widely natural- 
ized in the eastern states and Canada. Many species are cultivated 
for the beauty of their foliage or flowers, and many are remark- 
able for their vitality. They succeed on rockwork, old walls or as 
border plants; some, e.g., S. lydium, a native of Asia Minor, are 
excellent for carpet bedding. S. spectabile, I to I; ft., with pink 
flowers in great cymose heads, is fine for borders. 

SEE, THOMAS JEFFERSON JACKSON (1866- 1. 
U.S. astronomer, was born near Montgomery City, Missouri, 
Feb. 19, 1866. He studied at  the University of Missouri, where 
he graduated in 1889, and at the Cniversity of Berlin, where he 
received the degree of Doctor of Philosophy in 1892. The follow- 
ing year he was appointed to the faculty of the University of Chi- 
cago, where he helped to organize the department of astronomy, 
as well as the newly established Yerkes observatory. From 1896- 
98 he was astronomer at  the Lowell observatory and during those 
years studied nearly 200,000 fixed stars, locating approximately 
600 previously undiscovered double stars in the process. I n  1899 
the United States navy appointed him professor of mathematics, 
and he remained in that position thereafter. becoming a naval 
captain in 191 j .  I n  1903 he became director of the Mare Island, 
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California, naval observatory. 

H e  was responsible for many important astronomical discover- 
ies in connection with his numerous researches, which, in addition 
to  his studies of double stars, included work on the measurements 
of the planets and satellites of the solar system; on the Milky 
Way; on gravitation, in  which connection he questioned Einstein's 
theory of relativity on the ground that i t  did not satisfactorily 
explain gravitation; on the wave theory of such phenomena as 
gravitation, solid bodies and the cosmic ray;  and on the preces- 
sion of the earth's magnetic poles. His works on astronomy in- 
clude Researches on the Evolution of the Stellar Systems (2 vols., 
1896 and 1910); Researches on the Physical Constitution and 
Rigidities o f  the Heavenly Bodies ( I  904-06) ; Electrodyrzonzzic 
Wave-Theory of Physical Forces (191 7) ; Researches on the 
Physical Cause of the Land and Water Hemispheres, and on the 
Figure of the Earth (1916, 1921) ; New Theory of the Aether, 
Seven Mathematical Memoirs (192-22); Wave-Theory (Books 
1-4, 1938). 

SEE, a seat or throne, particularly the throne of a bishop, the 
cathedra, the symbol of his office and dignity, the placing of which 
in a church makes it  a cathedral (q.v.). The term is thus applied 
to  the place where the bishop's cathedral is situated and from 
which he properly takes his title, and so is to  be distinguished 
from diocese (q.v . ) ,  the territorial province over which his juris- 
diction extends (see BISHOP). 

SEEBOHM, FREDERICK (1833-1g12), English historian, 
born a t  Bradford on Nov. 23, 1833, the son of a Quaker wool- 
merchant, mas educated a t  the Bootham school, York, and read 
law in London. I n  1856 he began to practise as a barrister, finally 
moving to Hitchin, where he became a partner in the bank of 
Shar~ les  and company (amalgamated with Barclay and company 
in 1 8 ~ 6 ) .  

Seebohm played a n  active part in  municipal affairs, was a 
Poor Law guardian, justice of the peace and member of the 
Hertfordshire County Council education committee. His interest 
in the social and religious problems of modern life led him to 
study the conditions of English rural life in the past and the re- 
ligious movements of the Reformation. I n  1867 he published The 
Oxford Reformers and in 1874 The Era of the Protestant Revolu- 
tion. But Seebohm's best-known and most valuable contributions 
to history were made in connection with the history of the village 
community in  his The English Village Commz~nity (1883); The 
Tribal System in  TVales (1895) and Tribal Custom in Anglo- 
Saxon Law (1902). H e  argued that the open-field manorial 
system of villages had its basis in the Roman villa, in opposition 
to those who held that Roman civilization was practically wiped 
out from Roman Britain by the Teutonic invasions. Seebohm 
was working on another volume, Customary Acres, which was 
published posthumously in 1914, when he died a t  Hitchin on 
Feb. 6, 1912. 

See the obituary of Seebohm in The Collected Papers of Paul Vino- 
gradoff (1928). 

SEECKT, HANS VON (1866-1936), German soldier, was 
born in Schleswig April 22, 1866. H e  entered the Kaiser Alexan- 
der Grenadier regiment as ensign (fahnenjunker). I n  1897 he 
was appointed to  the general staff, becoming chief of staff of the 
I11 Army corps (Berlin) in  1913, in  which capacity he went on 
active service in Aug. 1914, with the rank of lieutenant-colonel. 
On Jan. 27, 1915, he was promoted colonel and soon after became 
chief of staff to  Mackensen's army group. H e  had a large share 
in conducting the break-through of the central pourers a t  Gorlice- 
Tirnow, May 1915, and the subsequent invasion of Serbia. After 
the collapse of the monarchy he became adjutant-general (Chef 
des Truppenamtes) in  the Reichswehrnzinisterium (Nov. 1919). 
After the Kapp "putsch" of March 1920 he was appointed chief 
of the German army command. I n  Jan. 1926 he was again pro- 
moted to the rank of general by President von Hindenburg. 

SEED. The seed consists of an embryo enclosed by an integu- 
mentary covering, the seed coat or seed coats. I n  addition, nu- 
cellar tissue or endospernt containing reserve foods may be pres- 
ent within the seed coats; but when one or both of these storage 
tissues are lacking, the food resenres are located in the cotyledons 
of the embryo. The seed develops from the ovule, the embryo 

resulting from the union of the megagamete (egg) and micro- 
gamete (sperm), the act of fertilization. The resultant zygote 
(fertilized egg) undergoes nuclear and cellular divisions and de- 
velops as the embryo sporophyte. The details of embryogeny and 
seed development vary with different groups of seed plants 
(spermatophytes). 

An account of the development of the seed from the ovule will 
be found in the articles ANGIO.SPERMS and GYMNOSPERMS, 
(9q.v.). 

In  the development of the embryo a n  axis and the primary 
leaves (cotyledons) are formed. There may be one to several 

cotyledons differentiated. I n  many gym- 
nosperms more than two cotyledons are 
present, and they are arranged in a whorl. 
This occurs in  conifers, especially in  the 
pine, fir, spruce and larch; they resemble 
in their form and mode of development 
the clustered or fascicled leaves of the 
larch; and 6, 9, 15 or  even I j cotyledons 
have been observed. I n  some gymnosperms 
(cycads) two cotyledons con~monly occur, 
and this is also the case in the dicotyle- 
donous angiosperms. I n  monocotyledons 
one cotyledon is differentiated, and in such 
plants the embryo usually has a cylindri- 
cal form more or less rounded a t  the ex- 

1 1 tremities, o r  elongated and fusiform, often 
FIG. 1 .  - POLYCOTYLE. oblique. The  axis is usually very short 

nutriment in  germination. I n  kkG, P.-GRAIN OF WHEAT ( T R I T I I  

some grasses, as oats, a projec- C U M ,  G E R M I N A T IN G  

DONOUS E MB RYO OF T H E  compared with the cotyledon, which in 
general encloses the plumule by its lower 

N I N G  T O  S P R O U T  portion and exhibits on one side a small 
slit. I n  grasses, the embryo comes to lie a t  one side of the endo- 
sperm. The lamina of the cotyIedon is not developed. Upon the 
side of the embryo next the endosperm and enveloping it  is a large 
shield-shaped body, termed the scutellunz. This is a n  outgrowth 
from the base of the cotyledon, 
enveloping more or  less the 
cotyledon and plumule, in  some 
cases, as in maize, completely in- 
vesting i t ;  in  other cases, as in 
rice, merely sending small pro- 
longations over its anterior face 
a t  the apex. (See GRASSES.) I n  
many aquatic monocotyledons 
(e.g., Potamogeton) there is  a 
much-developed hypocotyl, which 
forms the greater part of the 
embryo and acts as a store of 
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tion of cellular tissue is seen 
upon the side of the embryo opposite to  the scutellum, that is, on 
the anterior side. This has been termed the epiblast. 

The degree of development of the embryo within the seed 
coats prior to germination varies in different species of plants. In  
most instances there is a well-developed hypocotyl, which is that 
part of the axis immediately beneath the point of divergence of 
the cotyledons, cotyledonary node. The hypocotyl is  continuous 

with the primary root or radicle 

,,,, 

; 

c;,,, 

and usually no sharp line of de- 
marcation exists between them; 
but i n  cases where the hypocotyl 
emerges from the ground follow- 
ing germination of the seed, there 
may be structural differences and 
an enlargement of the plant axis &I is  a t  sometimes the ground referred level. This to  as region the 

3.--EMBRY0 OF CARYOCAR collar. T h e  portion of the pri- 
mary axis above the cotyledonary node is  called the cpicofyl. I t  
may consist of nothing more than a small rudimentary stem apex 
of a few meristematic cells, but in  some cases there is a well-de- 
veloped teirninal bud or plzrrrzz~le (pea, corn) comprised of one or 
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more leaf primordia differentiated above the cotyledonary node. 

The nutritive material which supplies the embryo with food 
during the initial stages of germination may be located in the 
cotyledons. I n  such cases (seeds of legumes, mustard, composites) 
the cotyledons are often thick and fleshy and the seed is said 

HY POCOTY L O F  EMBRYO 

PRIMARY R O O T  

ONE COTYLEDON 

SCAR O R  H I L U M  

FIG. 4.-SEED OF PEA (PISUM SATIVUM) WITH ONE COTYLEDON REMOVED 

to  be exalbuminous. When the food reserves are located in stor- 
age tissues that are not a part of the embryo, that is, in the endo- 
sperm or perisperm, the seed is said to  be albuminous. In gym- 
nosperms much of the nutritive tissue consists of a mass of cells 
of the megagametophyte which surrounds the embryo. Some bot- 

H I LU M ---------- 

GROWING POINT 
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INNERSEEDCOAT 

OUTER SEED COAT 
CHALAZA 

B,-SEED OF PANSY TRICOLOR) CUT (HIGHLY 
MAGNIFIED) 

anists refer to this tissue as endosperm, but others prefer to ap- 
ply that term to the nutritive tissue formed in angiosperms fol- 
lowing double fertilization. I n  the latter case the fusion nucleus 
with 2N chromosomes, resulting from a previous union of two 
polar nuclei, and a microgamete (sperm) combine to form an en- 
dosperm nucleus with a gN complement of chromosomes. Equa- 
tional divisions of the endosperm nucleus and its daughter nuclei 
and subsequent wall formation result in the development of a 
special tissue which surrounds or lies adjacent to the embryo. 
Where this tissue persists until the seed is mature (grasses, violet, 
peony) the albuminous type occurs. 

As the endosperm increases in size along with the embryo, 
the substance of the nucellus may be gradually digested and 
absorbed. I n  some cases (many members of the Chenopodiaceae) 
much nucellar tissue remains and there is little endosperm; in  
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others, Zingiberaceae, no endosperm is formed and the cells of 
the nucellus surrounding the embryo are filled with food reserves. 
This type of nutritive tissue is called perisperm. Both endosperm 
and perisperm are present in most members of the water lily 
family (Nymphaeaceae). 

The nature of the food stored in seeds depends upon the species 
of plant; carbohydrates, fats and proteins may occur in various 
proportions. Starch is the most common form of food reserve; 
the endosperm of the cereals (wheat, rice) and the cotyledons of 
the legumes are especially rich in this form of carbohydrate. 
Other carbohydrates occurring in seeds are hemicelluloses and 

EMBRYO (RADICLE) 

EMBRYO (PLUMULE) ENDOSPERM 

--- A R I L  

INNERSEEDCOAT 

OUTER SEED COAT 

FIG. 6.-YOUNG ANATROPOUS SEED OF THE WHITE WATER L I L Y  (NYM-  
PHAEA ALBA), CUT VERTICALLY 

sugars. The former are found in the date palm (Phoenix) ,  coffee 
(Cogea)  and vegetable ivory (Plzytelephas). I n  some seeds ( A s -  
paragus) the deposition of hemicellulose on the walls of the cells 
of the endosperm is so extensive that the cell cavity is nearly 
occluded. Sugar, usually sucrose, may occur in smaller amounts 
in some seeds (sweet corn, chestnut, pea). Fats and oils may be 
present in large quantities as in the seed of the castor-oil plant 
(Ricinus),  in flax (Linzcm) from which linseed oil is produced, in 
cotton seed, in coco-nut and many others. Proteins form a part 
of the food reserves found in all seeds but are especially abun- 
dant in the legumes. 

The seed coats are usually developed from one or two integu- 
ments that arise near the basal portion of the nucellus; in gyrn- 
nosperms there is a single integument and in Crinum none. I n  
some cases the delicate inner coat or tegmeh can be distinguished 
from the tougher outer coat or testa; more often, however, the 
layers are, with difficulty, separable. The consistency of the seed 
coat, its thickness, the character of its surface, etc., vary widely, 
the variations being often closely associated with the means of 
seed-dispersal. When the pericarp is dehiscent the seed-covering 
is of a strong and often rough character; but when the pericarp 
is indehiscent and encloses the seed for a long period, the outer 
seed coat is thin and soft. The cells of the testa are often col- 
oured and have projections and appendages of various kinds. Thus 
in Abrus precatorius, i t  is a bright red; in French beans i t  is 
beautifully mottled; in Asclepias i t  has hairs attached t o  it  and 
in BignonZa i t  is expanded in the form of wing-like appendages. 
In  Collomiu and other seeds, it  contains spiral cells, from which, 
when moistened with water, the fibres uncoil in a beautiful 
manner; and in flax (L inum)  and others the cell-walls swell 
up  and become mucilaginous. These structural peculiarities of 
the testa in different plants have a relation t o  the scattering of 
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anatropous (buttercup). 
There is wide variation in the viability and longevity of seeds. 

Although some seeds will germinate as soon as they mature, 
notably in certain cultivated plants (sweet corn, beans, peas), 
most seeds will not do so but require a period of dormancy that 
may range from a few days to several months. Dormancy may be 
due to several factors. The development of a thick, hard, im- 
pervious seed coat which prevents the intake of water is a com- 
mon cause, and most long-lived seeds are of this type. Seed coats 
that interfere with the entry of oxygen as in the cocklebur (Xan- 
thium) also delay germination. Many seeds remain dormant be- 
cause of immature embryos which must undergo further develop- 
ment before they germinate. This condition exists in widely di- 
verse groups of seed plants (e.g., Ginkgo, Gnetum, some Lili- 
aceae, some Ranunculaceae and Rosaceae). Other seeds with ap- 
parently mature embryos require certain chemical and enzymatic 

the seed. But in some plants the pericarps serve the same pur- 
pose; this especially occurs in indehiscent fruits containing single 
seeds, as achenes, caryopsides. etc. Thus in Compositae, the pap- 

pose limb forms a parachute to  the peri- 

changes in order to terminate the period of dormancy which in 
this case is referred to  as afterripening. Some seeds may retain 
their viability for several years and there are exceptional cases in 
which seeds are reported to have germinated after a dormant 
period of 50 to IOO or more years. The seeds of the willow and 
poplar remain viable for a very short time, those of many culti- 
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FROM HAYWARD, "STRUCTURE OF ECONOMIC PLANTS" (THE MACMILLAN COMPANY) 

FIG. 9.-TYPES OF OVULES: A. ORTHOTROPOUS; B,  CAMPYLOTROPOUS: 
C. HEMITROPOUS; D,  ANATROPOUS (ALL  DIAGRAMMATIC): CHA. CHA- 
LAZA: FU,  FUNICULUS: H I ,  H I L U M :  MIC ,  MICROPYLE; NLS, NUCELLUS; 
R. RAPHE 

carp; the epicarp is prolonged as a wing in 
Fraxinus and Acer. 

Sometimes there is an additional cov- 
ering to the seed, formed after fertiliza- 
tion, to which the name aril has been 
given. In  the nutmeg this additional coat 
constitutes a laciniated scarlet covering 
called mace. The fleshy scarlet covering 
formed around the naked seed in the yew 
is considered as an aril by some. On the 
testa, a t  various points, there are pro- 
duced on some seeds (castor bean, Poly- 
gala) outgrowths called caruncles. The 

vated plants may germinate after five years but the percentage 
of germination usually decreases rapidly beyond that time. Seeds 
of certain legumes are especially long-lived; sweet clover (Meli- 
lotus) and alfalfa (Medicago) may give a relatively high per- 
centage germination (60%) after 20 yr., seeds of Cassia are re- 
ported to have germinated after 85 yr. Seeds of the oriental lotus 
(Nelunzbo nucijera) estimated to be more than I O O  yr. old have 
germinated when their seed coats were abraded to permit entry 
of water. 
' Germination of the seed depends upon several external factors: 
an adequate supply of water and oxygen and a suitable temper- 
ature. Water is required for the hydration of colloids, the diges- 
tion of food reserves stored in insoluble form, the translocation 
of soluble nutrients and the growth and enlargement of the em- 
bryo which results in the rupturing of the seed coats. Oxygen is 
essential for respiration which goes on a t  an accelerated rate 
when germination is initiated. A suitable temperature is required 
in order that the processes of respiration and assimilation may 
proceed rapidly. Seeds vary with respect to  their optimum tem- 
perature requirements but in general most seeds will not germi- 
nate below 5" C. or above 50" C. and respond best to temper- 
atures between 25" and 35" C. The effect of light is not com- 
pletely understood but the germination of some seeds is inhibited . 
by it  while others require illumination prior to germination. 

OF 'INE juniculus or stalk of the ovule frequently 
(P INUS)  

attains great length as the seed de- 
velops and in some magnolias, when the fruit dehisces, it ap- 
pears as a long scarlet thread suspending the seed. The hilurn is 
a scar of varying size remaining on the surface of the seed at  
the point where the funiculus separates from it a t  maturity. A 
small pore or nticropyle may be recognizable by the naked eye, as 
in the pea family, or it  may be minute or microscopic. This rep- 
resents the apex of the seed and the point a t  which the pollen 
tube commonly enters the ovule prior to fertilization. In  cases 
where the ovule appears inverted or anatropous a ridge, the 
raphe, due to the conjoint growth of the funiculus and integu- 
ment, is present. The tip of the funiculus where the integuments 
of the ovule diverge from the nucellar tissue is known as the 
chalaza. The ovule may be oriented mith respect to the placenta 
from which it arises in one of four positions. In  the orthotropous 
or atropous type the ovule is erect and the integuments enclose 
the nucellus in such a way that the micropple is in line with the 
chalaza and hilum (Polygonaceae, Juglandaceae). When the nu- 
cellus is curved so that the chalaza and micropyle are in a plane 
at  right angles to the funiculus the ovule 
is campylotropoz~s (Caryophyllaceae). 
When the funiculus is sharply curved just 
beneath the chalaza so that the integu- 
ments and nucellus appear inverted and 
lie parallel to it and the micropyle is di- 
rected toward the hilum, the ovule is 
anatropous (Ranunculaceae, Violaceae) . 
The fourth type, hemitropoz~s, is inter- 
mediate between orthotropous and ana- 
tropous and occurs when the ovule is F I G .  8.-SEED OF AS- 

half inverted with the micropyle and ~ : E ~ \ w ~ ~ ~ s l ~ ~ U ~ f ~ ~  

chalaza at  right angles to the hilum e l C R o p y ~ E  

(Berberidaceae). 
The orientation of the ovule in relation to  the placenta should 

not be confused with its position in the ovary, to which the fol- 
lowing terms are applied--erect, ascending, pendulous, suspended, 
horizontal, etc. For example, an ascending ovule, arising above 
the base of the ovary and extending obliquely upwards, may be 

(H. E. HD.) 
SEED TESTING. The testing of seeds prior to  planting has 

come to be recognized as a field of science and service essential 
to agriculture and to the maintenance of an adequate supply of 
food for man and animals. Seed testing as a service was first 
undertaken in Germany in 1869 and Denmark in 1871,  although 
as early as 1816 Switzerland passed a seed law which required 
that a t  least two men in a county where clover seed was sold 
were to serve as inspectors of seed offered for sale. After 1869 
seed testing developed rapidly in Europe and many small service 
and control stations were established, which later were consoli- 
dated into one or more well-equipped central stations in each 
country. Among the well-organized stations prior to  1939 were 
those in Sweden, the Netherlands, Denmark, Germany, Czecho- 
slovakia and Switzerland. With the exception of Germany the 
major emphasis was on one standard station to serve the entire 
country although one or more smaller subsidiary stations were 
often maintained. I n  the British Isles, stations were organized in 
1900 at  Dublin, 1914 at  Edinburgh and 1917 a t  Cambridge, Eng- 
land. 

On the American continent the first development in this field 
was in Connecticut in 1821 when the first law regulating the sale 
of seed in the United States was passed. Relatively little progress 
was made, however, until 1876 when Dr. E. H. Jenkins, who had 
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visited Nobbe's laboratory in Germany, pointed out in a report 
of the Connecticut station the value of seed testing to the United 
States. North Carolina, Michigan, Nebraska, Iowa, Maine, New 
York, Nevzda, Kansas and several other states subsequently 
supplied leadership in the field of seed testing by publishing 
bulletins on seed identification and seed viability, by offering in- 
struction in seed testing methods and by the enactment of seed 
laws. I n  January 1943, each of the 48 states of the American 
union maintained an official seed laboratory for the purpose of 
testing seeds, either to  supply information on seed quality or to  
check on the accuracy of seed labeling. I n  1896 the office of seed 
investigations was established in the United States department 
of agriculture in Washington, D. C., and in 1912 the Seed Im- 
portation act regulating the shipment of seeds into the United 
States was passed by congress. This act established standards of 
live pure seed and of freedom from adulterants and weed seeds. 
Such standards were required of all seed lots before they were 
allowed entrance into the United States. I n  1926 the Seed Im- 
portation act was amended and the name changed to the Federal 
Seed act, the amended act requiring the colouring of imported 
seed of red clover and alfalfa to indicatt: the origir~. 

I n  the Dominion of Canada seed testing developed later but 
followed somewhat the same pattern as in the United States. 
There are now 8 government laboratories all supervised by the 
Dominion department of agriculture and each serving one or more 
provinces of the Dominion. 

I n  1897 the first set of rules for seed testing in  the United 
States was formulated by a committee of agricultural experts in 
sced testing. The rules were revised in 1904 and 1906. In  1908 
the Association of Official Seed Analysts of North America was 
organized and from that time until 1939 the responsibility for 
formulating rules was undertaken by that association. In  1939 a 
new Federal Seed act was passed and a set of rules and regula- 
tions to be used as a guide in the enforcement of that act was 
drawn up, published and put into effect in February 1940 by the 
Agricultural Marketing service of the United States department 
of agriculture. 

I n  1905 the first international meeting of seed analysts was 
held in connection with the Botanical congress in Wien and in 
1921 the International Seed Testing association was formed. The 
initial object of this association as well as of the Association of 
Official Seed Analysts was to promote uniformity of testing 
methods to  the end that a freer exchange of seed in commerce 
might be possible. 

I n  the early work with seeds the major effort was to determine 
the identity of weed seeds and their importance when present in 
crop seeds. It was natural that botanists who were interested in 
this aspect of applied botany should give attention to seed identi- 
fication including both weed and crop seeds. In  1876 Friedrich 
Nobbe published his Handbuch der Samenkunde which gave an 
impetus to  seed testing in Europe and the United States. Euro- 
pean and American botanists subsequently published bulletins 
and pamphlets well illustrated with drawings and photographs of 
seeds. Of almost equal importance was the measurement of seed 
viability which was early recognized as an important factor in 
seed quality. 

From the beginning of seed testing i t  became evident that the 
success of the practice would depend on the development of new 
information about seeds and the application of many principles 
and techniques of botanical science to  the art of seed testing. 
Within the past 75 yr. the contributions to the knowledge of the 
taxonomy, physiology, morphology, dormancy, viabili'y, imper- 
meability, longevity and pathology of seeds by investigators in 
Europe and North America have been extensive. All of these 
contributions have aided in the development of modern seed 
laboratories whose function has been the determination of seed 
quality in terms of purity and viability. Both laboratory and field 
methods have been employed in this extensive enterprise. 

D e t e r m i n a t i o n  of Seed Purity.- In all modern seed labora- 
tories seeds of many kinds are tested for purity, a term that 
needs explanation. Actually, i t  means a determination of the 
percentage by  weight of pure seed of the kind being tested. This 

includes drawing a representative sample of a given weight fol- 
lowed by removal of all foreign particles not classed as pure 
seed. Pure seed includes whole seeds and all broken seeds over 
half in  size of the kind in question except those with the true seed 
coats removed. Empty glumes of grasses that resemble normal 
developed florets are not considered pure seed. 

The impurities are then classified into three categories: namely, 
other crop seeds, weed seeds and inert matter. Crop or weed seeds 
are those commonly recognized as one or the other. I n  recent 
years many plants formerly classed as weeds are now considered 
as crop plants. Inert matter includes chaff, stems, leaves, stones, 
fungous bodies, crop seeds without the true seed coat, broken 
seeds half o r  less than half in size and weed seeds which by visual 
examination are considered non-viable. 

Identification of all foreign seeds in the working sample is also 
a part of the purity analysis. This is especially important in the 
case of weed seeds because the extensive international commerce 
in  seeds frequently results in  the introduction to a new locality of 
plants that may become serious pests away from their native 
region. Furthermore, the origin of crop seed such as red clover 
and alfalfa inay frequei~ily Le Ileterrnined by ihe kind of weed 
seeds present in the sample. Such a determination often helps 
to  prevent the use of unadapted seed. Varietal determination 
is often possible and aids greatly in the distribution and sale of 
certified seed of a claimed type or variety. 

The method that has been described for the classification of 
pure seed is the one approved and recognized by  the Association 
of Seed Analysts of North America. The International Seed 
Testing association approves of two methods, one of which is the 
same as the American method and is called the "quick method." 
The other is the "stronger method" and involves the removal 
from the pure seed fraction of all seeds considered by visual 
examination as  incapable of germination. This latter procedure 
gives a lower percentage of purity and a higher percentage of 
germination than the American method. 

Neither of the two methods has provided the uniformity that 
is required for the marketing of seeds or for their movement in 
commerce. Personal interpretation enters to a considerable degree 
and causes differences considerably in excess of normal varia- 
tions. I n  1942 R. H. Porter of the Iowa laboratory (U.S.A.) and 
C. W. Leggatt of the Canadian department of agriculture proposed 
and demonstrated the applicability to  seed testing methods of a 
new concept of pure seed. The new concept is of special value in 
the analysis of grasses but can be applied to  many other kinds 
of seeds, especially small-seeded vegetables. I n  grasses the one- 
seeded fruits are often covered with glumes. Empty glumes and 
those with a poorly developed grain resemble glumes enclosing 
normal grains so closely that classification is difficult. Such 
grasses as Kentucky Bluegrass (Poa pratensis) have from 5000 to 
8000 particles per gram, which makes detailed examination diffi- 
cult if not impossible. The new concept provides for an arbitrary 
classification of similar particles into pure seed and useless ma- 
terial based on separation by controlled air pressure for a given 
period of time using a uniform weight of seed for each species. 
Detailed experiments by  the proponents of this concept have 
proven conclusively that its application to seed testing will result 
in a far greater degree of uniformity than has occurred within 
the history of seed testing. 

The methods employed in seed identification are numerous. 
The principal one is that of comparing unknown specimens with 
verified herbarium samples. Comparisons are facilitated if the 
analyst recognizes the family or genus to  which an unknown seed 
belongs. This requires familiarity with the distinguishing charac- 
teristics of seeds in different plant families as to  external fea- 
tures and internal structure. Other helpful methods are examina- 
tion of seedlings for distinguishing features, observation of vege- 
tative and fruiting characteristics in the field and the use of 
physico-chemical methods for the differentiation of species and 
varieties. 

One of the most interesting physico-chemical methods em- 
ployed in seed identification is the fluorescence test to  differenti- 
ate seeds of annual ryegrass (Lolium multiflorum) from those 
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of perennial ryegrass, (Lolium perenne). Normally the lemma 
(flowering glume) of the annual species is awned, but threshing 
and processing of the seed often removes many of the awns. 
Awnless seeds of the annual species are indistinguishable from 
seeds of the perennial form, The roots of seedlings of the annual 
species if grown on white filter paper deposit a substance which 
produces a prominent bluish color when exposed in a dark room 
to an ultra-violet lamp. No such reaction occurs with seedlings 
of the perennial species. This fluorescent characteristic of seed- 
lings of Lolium multifiorum is most useful in seed laboratory 
tests. 

Examination for seeds of noxious weeds may also be consid- 
ered a part of the purity analysis. All seed acts list weeds whose 
seeds are classed as noxious and their presence in crop seed 
either requires that the name of each species be listed on the 
label or makes sale of such seed unlawful. The quantity of seed 
examined for the presence of noxious weed seeds is several times 
the weight required for a detailed purity analysis. 

Determinat ion  of Viability-Maximum crop yields are in 
part dependent on the use of seed with high viability which can 
be determined with certainty only by a germination test. Deter- 
mination of seed viability under the artificial conditions that 
necessarily prevail in seed laboratories is a highly technical un- 
dertaking. All seeds require water, oxygen and a favourable tem- 
perature for germination, but the specific requirements for each 
species are various. For example, seeds of corn and clovers ger- 
minate well a t  a constant low, intermediate or high temperature, 
the optimum for corn being high and for clover intermediate. 
Seeds of watermelon, squash and cotton germinate best at rela- 
tively high temperatures. Seeds of spinach germinate best a t  a 
constant low temperature of 10 to  zoo C. Many grass and vege- 
table crop seeds give maximum germination only a t  alternating 
temperatures; that is, low to high each day. Seeds of timothy, 
bluegrass, Johnson grass, carrot and parsnip are among the many 
kinds which require a temperature change during the period of 
germination. 

Two other requirements for seed germination are non-dormant 
embryos and permeable seed coats. Dormancy which is common 
in seeds is a condition that prevents resumption of growth by a 
viable embryo when placed under conditions known to  be fa- 
vourable for germination of the kind in question. I t  may be 
caused by unripe or undeveloped embryos and by an impermeable 
membrane surrounding the embryo which is denied the necessary 
exchange of gases. Dormancy occurs in freshly harvested seeds 
of lettuce, timothy, ryegrass, bluegrass, cereals, Johnson grass, 
apple and some species of the genus Brassica. Drying, prechilling, 
dry storage, exposure to light or the addition of a dilute solution 
of potassium nitrate will usually bring about prompt germination 
of many dormant seeds. Storage in a moist substrate a t  so C. 
for several weeks is required to break the dormancy of seeds of 
many shrubs and trees such as apple, Crataegus spp. and pine. 

Dormant seeds differ from dead seeds in that they are firm and 
fresh in appearance. Dead seeds are usually soft, partially de- 
cayed and often covered with molds. 

Impermeability is a common characteristic of seeds in the pea 
(Leguminosae), mallow (Malvaceae) and morning glory (Con- 
volvulaceae) families. The impermeable condition is lodged in 
the seed coats and is considered by Douglas H. Hamly of Toronto 
university to be caused by a sealing of the walls of the adjacent 
columnar cells of the Malpighian layer (outer layer of cells in 
seeds of leguminous plants). Water cannot enter through this 
layer and the seeds remain hard, bright in appearance and un- 
swollen. Impermeable seeds may be rendered permeable by ( I )  
soaking in concentrated sulfuric acid, (2 )  rubbing with sandpaper, 
(3) burning holes in the seed coat with an electric pencil and 
(4) bumping repeatedly against a hard surface until the Malpigh- 
ian cells are separated in one or more regions. In  storage and 
in the soil, permeability develops as a result of changes in tem- 
perature and moisture. Hard seeds vary in the rapidity with 
which they soften and germinate when sown in the field. Those 
of alfalfa, lespedeza, soybeans, garden beans and peas usuallq 
contribute almost as much to field stand as do readily germinabfe 

seeds; those of sbeet clover, black locust, honey locust and coffee 
tree require from a few weeks to several years for complete 
germination, while those of red, alsike and white clover are inter- 
mediate in their response. A knowledge of the behaviour of 
impermeable seeds enables the seed analyst to interpret to the 
farmer a seed germination test. 

Laboratory germination tests are made in blotters, paper towels, 
petri dishes, cellucotton, sawdust, sphagnum moss, soil and sand. 
The substrate used is determined in part by the kind of seed to 
be tested and by the capacity of available germinators. Small 
seeds are most conveniently tested in blotters and petri dishes. 
Large seeds have been tested in towels and soil. From 1937 to 
1943 sand received major attention as a substrate .for small- 
seeded grasses tested in petri dishes and for large seeds planted 
in benches filled with sterile sand. Quartz sand of a standard 
grade is of value for seeds of bluegrass, Reed's canary grass, or- 
chard grass, carrot, dill and many other kinds of seed. Builder's 
sand, washed and screened, furnishes an excellent medium for the 
germination of such seeds as cereals, corn, beans, peas, soybeans, 
watermelon, pumpkin and squash. A Iarge sterilizer connected to 
a high pressure steam line is used to heat the sand before each 
test. This method has proven far superior to towels and to soil. 
Heating causes fewer changes in the chemical nature of sand than 
of soil. 

Of great importance in viability tests is the evaluation of 
sprouts or seedlings. Germination has been defined as sprouting 
of a seed or resumption of growth by a resting embryo. In  seed 
laboratory practice seed germination has come to be recognized 
as the development of a normal seedling which is defined as one 
possessed with those structures known to be essential for the 
production of a plant under favourable conditions in the field. 
Abnormal seedlings are those which are broken, malformed or 
lack one or more essential structures. T o  determine the percent- 
age of normal seedlings that a lot of seed is capable of producing 
it is necessary to provide a standard environment and a standard 
basis for seedling evaluation. The known optimum conditions for 
the germination of each kind of seed constitute part of the stand- 
ard environment, but of equal importance is a standard substrate. 
For large seeds and many small ones it has been found that a 
medium which offers some resistance to emerging seedlings helps 
to eliminate the abnormal and questionable ones. This is well 
accomplished by the use of sand. Only a small percentage of ab- 
normal and weak seedlings will emerge, which greatly reduces 
the personal, interpretational error. 

Field germination is so affected by many environmental factors 
that the same seed planted in many localities may be expected to 
give widely divergent results. On the other hand, several lots 
differing in viability, tested in the laboratory and planted in one 
field location may be expected to maintain the same relative posi- 
tion with respect to viability as was indicated by the laboratory 
test. Laboratory tests conducted under standard conditions 
should indicate field response in a favourable environment. 

Developments in Seed Testing.-In addition to the new 
concept of pure seed referred to previously there have been three 
other developments of great practical importance to seed testing 
and to the storage and treatment of seeds. The first has to do 
with the retention or loss in vitality when seeds are stored at 
different humidities and temperatures; the second is concerned 
with the detection, identification, control and measurement of in- 
jury of seed and soil-borne organisms and the third relates to a 
mathematical estimate of the normal variations that may be ex- 
pected when replicate tests are made. 

The work of Vivian Kearns and E. H. Toole in the bureau of 
plant industry, United States department of agriculture, dealing 
with the response of Chewings Fescue seed containing different 
percentages of moisture when exposed to varying degrees of tem- 
perature indicates the sensitiveness of seed to environment and 
illustrates the difficulties encountered in measuring the viability 
of seeds in a laboratory test. Victor R.  Boswell and Toole's work 
with vegetable seeds stored under controlled, environmental con- 
ditions in which temperature and humidity were changed has 
supplied important information concerning the maintenance or 
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loss in vitality of seeds of several different kinds. Onion seed, for 
example, loses its vitality rapidly when stored at  high temperature 
and high humidity. 

Seeds apparently retain their vitality longest when dry and 
stored in sealed containers a t  a low temperature. 

The detection and identification of seed-borne organisms in 
seed laboratories marks a recent and important advancement. 
W. F. Crosier of the New York laboratory, L. C. Doyer of Hol- 
land and R. H. Porter and William Newel1 Rice of the Iowa 
laboratory have made extensive contributions to this phase of 
seed testing. Methods have been developed for determining ( I )  
the presence of injurious pathogens on seeds and ( 2 )  the effect 
of such pathogens on seedling development. Furthermore, the use 
of seed disinfectants to control seed- and soil-borne organisms in 
laboratory tests has been extensively investigated and correlation 
studies made with field response. Reports of germination result- 
ing from treated and untreated seed of a given lot help to  estab- 
lish the practice of seed treatment. Furthermore, the control by 
seed treatment of both parasitic and saprophytic organisms that 
often injure seedlings largely eliminates one of the important fac- 
tors that has !=ng bee:: respcnsible fcr excessive variaticns i~ tests 
made by different laboratories. Germination tests with treated 
seeds reduce personal interpretational errors and thus contribute 
to uniformity in seed testing. 

Measurement of the value of seed protectants for the control 
of soil-borne organisms and determination of the relative value of 
different compounds has received attention by Porter and Rice. 
Testing of treated and untreated seeds in natural soil a t  tempera- 
tures below optimum for germination for a short period is prac- 
tised extensively. The results obtained are of great practical 
value in that they indicate ( I )  the resistance or susceptibility of 
a given seed lot to soil fungi under adverse conditjons for seed 
germination and ( 2 )  the protection that a given seed fungicide 
may give to seeds when exposed to conditions favourable for 
infection by soil fungi. 

The application of mathematics to  seed testing has received 
major attention by Leggatt of Canada who since 1933 has made 
a number of contributions in the field of statistics as related to 
seed analysis. H e  has published tables giving normal variations 
when replicate tests are made from a homogeneous population 
and has indicated the extent to which tolerances should be applied 
when comparisons are made between percentages of purity aqd 
germination reported by different laboratories. The value of such 
information to the enforcement of seed laws by regulatory agen- 
cies and to the settlement of arguments between vendor and pur- 
chaser is self-evident. Those who produce, process and market 
seeds need to know the extent to which differences in tests may 
be expected. 
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SEED TRADE. Seeds are the keystone t o  the agricultural 
and horticultural industry, an industry which is vital to  the life 
and prosperity of every country. The responsibility resting on 
the shoulders of those who grow and distribute these essential 
articles is therefore a heavy one. Factors operating in the pro- 
duction of satisfactory food crops include seed, soil fertilisers, 
cultural methods, weather and control of insects and disease. 
By far the most important of these is the supply of seeds. More- 
over seeds must be of suitable stocks or strains, have a high 
vitality and be free from disease and weed seeds. T o  ensure 
that the demand for high quality seeds is met  is the constant 
study and duty of the seed trade. 

T h e  Seed Grower.-To give an adequate representation of 
the activities of the trade, i t  is necessary t o  refer, in the first 
place, to  the seed grower on whom the trade relies, to  a large 
extent, for the production of its supplies, although many seeds- 
men grow large quantities of seed on their own ground. Seed 
growing is a highly specialised branch of agriculture which re- 
quires the best intelligence and the exercise of considerable skill. 
A suitable soil and climate is a primary consideration. The 
''stock," "foundation" or "mother" seed, used must be of the 
highest quality and, in particular, i t  must be absolutely pure as 
regards variety. In  growing the seed crop, the best cultural prac- 
tices must be employed and care must be taken to ensure ade- 
quate isolation from growing crops of a similar kind in order t o  
prevent cross-pollenation with inferior or allied plants. Control 
of insects and other pests is effected by the use of sprays and 
other methods. During the growing season, especially when the 
seed crop is approaching maturity, all plants which show char- 
acteristics dissimilar to those of the particular variety under 
cultivation are carefully removed-a process known as "roguing." 
Plants of the same species found growing along the margin of the 
field are also cut down before they develop a flowering head and 
thus endanger the purity of the seed crop by  cross-fertilisation. 
Harvesting the crop when it  has reached the proper stage of 
maturity calls for great care and experience. Unripe seeds give 
unsatisfactory results and an over-ripe crop will lead to serious 
loss by shedding. Methods of curing and threshing vary accord- 
ing to  the kind of seed produced, each calling for special knowl- 
edge and many for particular treatment. 

Seed-growers fall roughly into two classes, the one furnishes 
his own "stock" seed and sells his produce to the seed merchant, 
the other is supplied by the seed merchant with "stock" seed which 
is grown under a form of contract. The latter class ranges 
from the large established grower down to the small tenant farmer 
who has built up  a reputation which enables the seed merchant 
to enter with confidence into a contract for  the growing of his 
"stock" seed. 

T h e  P l a n t  Breeder.-Before passing from the subject of the 
production of seed, mention should be made of the plant breeder 
whose business it  is t o  create new and improved strains and 
varieties. This work is largely in the hands of official or semi- 
official establishments, experiment stations, crop improvement 
associations and the like, although much is also done by the seeds- 
men themselves. These have been responsible in recent years 
for marked improvements in the yield, early maturity, disease 
resistance, adaptability, ability to  withstand frost and drought 
and other important characteristics of many kinds of plants. 

T h e  Wholesale Seed Merchant.-The wholesale seed mer- 
chant, as has been seen, obtains his supplies of seeds largely by 
growing "stock" seed on contract, or from the commercial grower. 
In the former case the merchant usually undertakes the roguing 
of the growing crops by his own experts. On delivery of bulks 
of seed from the grower, there are many important operations 
to be undertaken before the seed can be stored in readiness for 
disposal. Newly harvested seed is sometimes delivered in a damp 
condition which renders it liable to the attacks of fungi and bac- 
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teria. If stored in bulk in this condition it  would "heat" and 
spoil owing to fermentation due to micro-organisms or its own 
physiological activities. Excessive moisture must therefore be 
removed, and this is sometimes effected by circulating or passing 
hot air through the seed placed in sacks or spread out on a spe- 
cially constructed floor. The cleaning operations, if any, per- 
formed by the grower, are generally limited to  the removal, by 
winnowing and sieving, of such dirt, chaff and weed and other 
foreign seed as are much heavier or lighter, or much larger or 
smaller than the seed that is being dealt with. Further and 
more drastic cleaning must be carried out by the seedsman, his 
object being to bring the bulk as near a hundred per cent purity 
as is possible without loss of too much of the seed of which the 
bulk consists. This entails the use of a battery of machines and 
apparatus, including air fans, screens, agitators, electro-magnets 
and other processes. 

The possibilities of mechanical mixture or accidental substi- 
tution of one variety for another during handling, cleaning and 
storage of seed must be most carefully guarded against. The 
similarity in appearance of many kinds of seed would, with 
careless handling, lead to hopeless confusion and to the probability 
of heavy claims for damages from the purchaser who planted 
mixed seed. Various methods are therefore employed with the 
object of checking the identification of the bulks of stored seed. 
In  addition to a careful and rapid double check system of keeping 
stock most of the large seed merchants maintain trial grounds in 
which a small quantity of every lot of seed handled is grown. 
I n  this way they are in a position to satisfy themselves as to the 
genuineness of the varieties and the general quality of the seed 
supplied by their growers. I n  these trial grounds too, the old 
varieties are constantly under test and new varieties are the object 
of close observation in order to  determine their merits. Finally, 
it is necessary, by a laboratory test, to ascertain the vitality.and 
analytical purity of the seed. Many seed merchants maintain 
their own laboratories and employ expert analysts for this pur- 
pose, others make use of the facilities offered by the State seed 
testing stations. The facts established by these tests enable the 
purchaser to gauge with some degree of accuracy the quality 
of the seed he is buying. The percentage of purity will show him 
what proportion of the bulk is the seed he requires and how much 
other seed, weed seed and foreign matter is present. The percent- 
age of germination, ascertained as it  is by a test carried out under 
the most favourable conditions in the laboratory, does not neces- 
sarily show the number of plants that will be obtained from the 
seed when it is planted in the field or garden, but it  does give a 
fair indication of the vitality of the seed and is absolutely reliable 
when comparing the quality of various lots of seed. Other facts 
which can be elicited as a result of a laboratory inspection include 
the freedom or otherwise of the seed from seed borne diseases, 
insect and fungus attacks and, with certain definite limitations, 
proofs as to accuracy of variety and country of origin. 

T h e  R e t a i l  Seedsman.-The retail seedsman is responsible for 
the final distribution of the seed to the farmer and gardener. He 
purchases from the wholesale seed merchant those varieties and 
kinds of seed which best suit his class of trade and, in most cases, 
places particulars of his stocks before his clienthle in the shape 
of an attractively prepared catalogue. Some retailers rely largely 
on the sales effected to customers who visit their shops, others 
on the orders received through the post. Whether the retailer 
comes into personal contact with his customers or whether he 
approaches them by means of a catalogue, he is in a position to  
give considerable assistance in the way of cultural information, 
advice as to choice of varieties, the best time to sow, depth of 
sowing, and treatment during the growing period. 

A transaction in seeds is not completed with the sale of the 
seed. The seller cannot assume responsibility for the methods 
adopted by his farmer or gardener customers, nor for the weather 
and soil conditions; nevertheless a satisfied customer is not secured 
until the harvest is reaped. Therefore it  is one of the duties of 
the retailer to educate his customer to purchase the kind of seed 
which will bring the most satisfactory results. 

I t  is not even sufficient for the seedsman to sell seeds of good 

appearance and with a high percentage of germination, freedom 
from weeds and so on; knowledge as to the adaptability of par- 
ticular stocks and strains is advancing rapidly, and it is the busi- 
ness of the seedsman to supply his customers with thcse stocks or 
strains which are best adapted to the soil and climate in which they 
are to be grown. 

See also SEED TESTING. (H. CH.) 

I SEED TRADE I N  UNITED STATES 

The trade in seeds is carried on along two main lines; farm 
seeds and vegetable and flower seeds. Each line is represented by 
a trade association and in the main dealers in vegetable and flower 
seeds belong to the American Seed Trade Association, and dealers 
in grass, clover and other farm seeds belong to the Farm Seed 
Association of America. Some of the larger firms deal in both 
lines of seeds; in fact, a few firms doing a large volume of busi- 
ness not only handle farm and vegetable seeds both a t  wholesale 
and retail, but engage as well in the contract growing of vegetable 
seed. With a few exceptions, however, the largest dealers in farm 
seeds handle no vegetable or flower seeds and most of the larger 
vegetable and flower seed dealers carry grass, clover and other 
farm seeds in a small way only, to  provide for retail trade. 

F a r m  Seeds.-The trade in farm seeds flows in general in two 
directions. The farmer producing clover or grass seed commonly 
sells to  a local jobber or elevator man who is either an agent of 
some wholesaler or is in touch with the general market. Such 
lots are shipped to a large dealer having facilities for recleaning, 
by whom the seed is cleaned, graded, bulked and bagged in ac- 
cordance with quality and designated by the various grade names 
used by the dealer. Sales are then made to country merchants 
who, in turn, sell to the farmer. I n  some seed producing sections, 
especially those far removed from terminal markets, large dealers 
have established cleaning plants where country run seed is cleaned. 
The cleaned seed is then shipped to the central warehouses for 
assembling, bulking and distributing. While the bulk of the farm 
seeds passing from the wholesaler to the consumer goes through 
the hands of the country or city merchant, some firms do what is 
known as a "mail order business" in farm seeds. Such dealers 
advertise in farm papers and sell direct to consumers in any quan- 
tity desired. I n  some cases such business is known to reach a 
volume of one to  three million dollars per year. 

Cleaning, G r a d i n g  and Bulking- Preparing field seeds 
for marketing is the most important function of the wholesale 
dealer in farm seeds. Alfalfa, clover and grass seed, especially as 
it comes from the producer, contains a certain proportion of dirt 
and weed seeds, all of which must be removed. The size and 
colour of the "berry" also vary in different lots and these must 
be mixed and blended to produce a uniform sample. The large 
dealer is, therefore, equipped with cleaning mills of various kinds, 
some designed for special purposes as the removal of dodder or 
buckhorn seed. In  the process of cleaning, a given lot of seed 
may be handled five or six times before it is considered fit for 
market. Country run seed is bought either on the basis of a 
certain price for the clean seed, the screenings sometimes being re- 
turned to the producer, or on sample, the buyer estimating the loss 
and paying for what clean seed he believes will be secured. 

Produc t ion  of F a r m  Seeds.-Seed of some hardy varieties 
of alfalfa is produced by special growers but in general there are 
no special growers of grass and clover seed. There are, however, 
regions where the production of certain farm seeds is so common 
that such production is a regular part of the cropping system 
practiced. This is the case with alfalfa seed in the Southwest, in 
Utah, Idaho, portions of Kansas, Michigan, Minnesota, and Okla- 
homa; with red clover seed in Idaho, in the Arkansas valley in 
Colorado and in north-east Indiana and north-west Ohio; with 
white clover seed in Louisiana; with meadow fescue seed in Mis- 
souri and Kansas; with timothy in Iowa, north-west Missouri and 
Minnesota; with Kentucky Bluegrass seed in Kentucky, Missouri, 
and Iowa; with orchard grass seed in Kentucky and Virginia; with 
bent grass seed in Oregon; with lespedeza seed in Tennessee, Ken- 
tucky, and North Carolina; and with sorghum and Sudan grass 
seed in Kansas, Oklahoma, and Texas. There are some special seed 
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corn growers and cne new hybrid corns are now handled generally 
by the seed trade. The organization of Crop Improvement Asso- 
ciations in many States has stimulated some of the best farmers in 
the production of improved varieties of small grains. hIuch of the 
seed thus produced finds its way to the consumer through the bet- 
ter seedsmen. Important as this movement is, it represents but a 
small portion of the small grain and corn seed handled by the farm 
seed trade; the larger part of such seed differs from market grain 
only in being more carefully cleaned and graded. 

T r a d e  i n  F a r m  Seeds.-The greater portion of the farm 
seeds, except small grains, entering consumption is handled by 
the seed trade. According to figures collected in 1919 by the 
Bureau of Agricultural Economics, U.S. Department of Agricul- 
ture, the proportion of clover and alfalfa seed handled by the 
trade varied from 5 2  per cent in the central to 91 per cent in the 
eastern states. In  the same territory the proportions of grass seed 
handled by the trade are 65 and 93 while comparable figures for 
small grains are 9 and 44. The trade in grass and clover seed is 
international in character, prices being affected by available sup- 
plies abroad as well as by those in the United States. There is 
consequently a more or less constant movement back and forth 
and a given lot of clover seed, for example, may be exported and 
later imported, depending on price fluctuations. 

Co-operative Marketing.- The movement for the co-opera- 
tive marketing of farm seeds has attained some size, but the 
methods of handling and distributing used by the co-operative 
organizations are much the same as those employed by the 
wholesale trade. 

Verif icat ion of Origin.-A service providing for the verifi- 
cation of origin of alfalfa seed has been inaugurated by the 
Bureau of Agricultural Economics, U.S. Department of Agricul- 
ture. I n  this service the dealer gives the state of production of 
alfalfa seed offered and keeps certain records which may serve 
as evidence of the correctness of the, claim. Officials of the Bureau 
check these records from time to time. If defective records are 
found the dealer may be removed from the list of dealers to 
whom the service is extended. This service derives its importance 
from the fact that alfalfa seed from sections with mild winters is 
unsuited for seeding in sections with severe winters. A similar 
service covers the trade in red clover seed. 

Legislat ion Affect ing t h e  Trade.-Most states have laws 
regulating the sale of seed but there is no uniform seed law. 
I n  general these laws require the giving of certain information 
covering percentage of purity and germination and the percentage 
of weed seeds present. I n  some states the sale by the trade of 
seed containing more than a specified number per unit of weight 
of certain noxious weed seeds as dodder, is prohibited. Owing to 
the fact that seed laws are not uniform in the various states, large 
dealers are compelled to  use various tags to be attached to ship- 
ments in accordance with the laws of the state to which the seed 
is consigned. I n  most cases these laws do not apply to the sale of 
seed by farmers and, although they apply to the sale of vegetable 
as well as field seeds, their effect is felt more strongly by the field 
seed than by the vegetable seed dealers. 

There is also national seed legislation covering the importation 
of seed. Under this law percentages of purity and germination 
are fixed for specified kinds of field seeds and any lot of such 
seed falling below these percentages may be refused entry. Adul- 
teration of seed is prohibited. This law also requires the staining 
of red clover and alfalfa seed to indicate, so far as practicable, 
the country of origin of such seed and prohibits misbranding of 
seed in interstate commerce. Similar legislation is in force in 
Canada. 

Seed Tes t ing  Laboratories.- In order to comply with the 
various seed laws the larger dealers have established seed testing 
laboratories and employ competent seed analysts. All lots of seed 
entering the warehouses of such a firm are tested for purity and 
germination. 

Vege tab le  and F l o w e r  Seeds.-While the wholesale dealers 
in field seeds issue periodic or regular price lists, these are simple 
and contain little descriptive matter. The vegetable and flower 
seed trade. however, is built up  largely on the catalogue, which ir 

some cases is elaborate and richly illustrated. I n  it are given 
descriptions of the varieties offered and a special feature of the 
catalogue is commonly the "novelty" section, in which new or 
especially recommended varieties are described. 

Those engaged in the vegetable and flower seed trade may be  
roughly grouped into professional seed growers, growers and 
dealers, dealers, wholesale or retail or both, and the small local 
retailer. I n  many cases the functions performed overstep these 
designations, some of the largest dealers being a t  the same time 
growers, wholesalers and retailers. 

A special feature of the vegetable and flower seed business is 
the box trade. I n  this the dealer prepares boxes designed for 
holding and displaying assorted varieties of vegetable seeds or of 
flower seeds. These boxes are placed with local merchants, usually 
in drug stores or hardware stores, in every city and village. The 
packets are sold a t  a fixed price and the local dealer receives a 
commission on the total sales. This trade is very extensive 
and is in the hands of a relatively small number of dealers. Boxes 
offering seeds from more than one dealer are commonly found 
in the same store even in small cities. 

P r o d u c t i o n  of Vegetable  a n d  F l o w e r  Seeds,In contra- 
distinction to farm seeds, vegetable and flower seeds are produced 
almost wholly by special growers or by farmers under contract 
with dealers or larger growers. The nature of such a seed-grow- 
ing establishment may vary from that of the large general grower 
producing a variety of seeds limited only by the climatic condi- 
tions to  that of the highly specialized grower producing but one 
article, as cabbage seed. 

I n  general, such seeds as peas, beans, sweet corn and vine seeds 
are grown under a contract system. I n  this the large wholesale 
grower makes contracts with farmers in suitable territory for 
the planting of a definite acreage with stock seed furnished by the 
wholesale grower. The grower retains the right to  send his repre- 
sentatives into the field a t  the proper time in order to  "rogue" the 
field. This work is necessary to maintain a high standard of purity 
in the stock. The farmer delivers the crop a t  a fixed price. 

Such seeds as onion, radish, lettuce, carrot, cabbage and sweet 
peas are generally produced by the professional seed grower on 
his own farms or on nearby farms under his direct supervision. 
Flower seeds other than sweet peas are produced by special 
growers; in many cases these growers specialize on one crop, as  
double petunias or pansies, and devote great care t o  the produc- 
tion of the best quality seed. 

While there is scarcely a section of the United States in  which 
some kind of vegetable or flower seed is not produced, the main 
producing region is California. All the lettuce, sweet pea seed, and 
most of the onion seed is produced in this state, a s  well as  flower 
seeds in great variety. Pole and lima beans are also exclusively 
produced in California as well as carrot and much of the radish 
seed. Considerable quantities of radish, dwarf beans and vine 
seeds are produced in Michigan. 

Garden peas are produced in the Northwest, while dwarf beans, 
sweet corn and vine seeds are grown in various parts from New 
England to the Rocky Mountains. The production of cabbage 
seed is confined to Long Island and the Puget Sound region in 
Washington State. 

Seed f o r  the C a n n i n g  Trade.-This is a n  important branch 
of business for a number of the large growers, the most important 
single item in this trade being peas. Here the purity of stocks is a 
first consideration, since faulty stocks may cause enormous damage. 
The volume of business is large, as one acre of seed peas will 
supply seed for only three acres of canning peas. For  some other 
crops as tomatoes, small quantities of seed are needed and the 
canner either produces his own or has seed grown by specialists 
in this work. 

T r i a l  G r o u n d s  and Stocks.-An important feature of the 
business of every prominent vegetable and flower seed grower and 
dealer is the stock record and trial ground. The reputation of a 
grower and dealer is built on the purity of his stocks. Most 
dealers depend on the grower to attend to this feature and seeds 
of the standard varieties offered by a hundred or more dealers 
may all have been produced by one grower. I n  a few cases, how- 
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ever, dealers maintain extensive stock seed farms and all good 
dealers and growers maintain careful records of the history and 
quality of their stocks. 

Trial grounds in which samples of a grower's or dealer's stocks 
are planted for observation and selection are maintained by 
some of the larger firms, and on a smaller scale by many growers 
of special lines. These trials are of value not only in checking 
the quality of the dealer's stocks but in determining the value 
of varieties offered by competitors. Since there is no final au- 
thority in the matter of names some varieties may be offered un- 
der more than one name and an alleged new variety may be only 
a n  old acquaintance under a new label. (A. J. PI.) . 

SEELEY, SIR JOHN ROBERT (1834-1895)~ English 
essayist and historian, was born in London on Sept. 10, 1834 His 
father, R. B. Seeley, was a publisher, and author of several re- 
ligious books and of The Life and Times of Edward I. Seeley 
was educated a t  the City of London School and a t  Christ's Col- 
lege, Cambridge, where he was head of the classical tripos and 
senior chancellor's medallist, was elected fellow and became 
classical tutor of his college. For a time he was a master at his 
old school, and in 1863 was appointed professor of Latin at  
University College, London. His essay Ecce Honzo, published 
anonymously in 1866, and afterwards owned by him, caused much 
controversy at  the time. His later essay on Natural Religion, 
which, premising that supernaturalism is not essential t o  religion, 
maintains that the negations of science tend to purify rather than 
destroy Christianity, satisfied neither the Christian nor the scien- 
tist. In  1869 he was appointed professor of modern history at  
Cambridge. 

His Life and Times of Stein (1879) is a valuable narrative 
of the anti-Napoleonic revolt, led by Prussia mainly a t  Stein's 
instigation. The famous essay, the Expansion of England (1883), 
shows how and why Great Britain gained her colonies and India, 
the character of her empire, and the light in which it should be 
regarded: it  secured him the K.C.M.G. His last book, The Growth 
of British Policy, written as an essay and intended to be an intro- 
duction to a full account of the expansion of Great Britain, was 
published posthumously. Seeley died on Jan. 13, 1895. 

See G .  W. Prothero, Memoir prefixed to Growth of British Policy 
(1895). 

SEELY, JOHN EDWARD BERNARD (1868- ) 
British politician, was born on May 31, 1868, the third son of 
Sir Charles Seely, Bart. Educated a t  Harrow and at  Trinity 
college, Cambridge, he became a barrister. I n  1900-01 he served 
with the Imperial Yeomanry in South Africa, winning the D.S.O. 
and during his absence was returned to parliament as Conservative 
M.P. for the Isle of Wight. His later career as a politician was 
somewhat varied. Forsaking the Conservative party when Cham- 
berlain introduced his tariff reform proposals, Seely was returned 
to Parliament af ter  the general election of 1906 as Liberal M.P. 
for a Liverpool division, and in 1908 he took office as under- 
secretary for the Colonies. I n  1911 he was appointed to a 
similar position a t  the War Office and in 1912 he succeeded Lord 
Haldane as secretary of State for War. H e  held this position until 
the Curragh incident in 1914, when, having initialled a demand 
by certain officers that they should not be asked to serve against 
Ulster, he was compelled to  resign. During the World War he 
served on the staff and later commanded a brigade of Canadian 
cavalry. In  1918-19, having been M.P. for the Ilkeston division 
of Derbyshire since 1910, he was under-secretary a t  the Ministry 
of Munitions, and then under-secretary of State .for Air in the 
Coalition Ministry. From 1923 to I924 he was again M.P. for the 
Isle of Wight. In 1933 he was created Baron Mottistone. 
SEES, a town of north-western France, in  the department of 

Orne, on the river Orne 3 mi. from its source and 13 mi. N.N.E. 
of Alencon by rail. Pop. (1936) 3,242. The first bishop of SCes 
(Sa i~rn ,  Sagium) was St. Lain, who lived about the 4th century. 
I n  the 9th century SCes was a fortified town and fell a prey to 
the Normans. At that period SCes consisted of two distinct parts, 
separated by the Orne-the bishop's burgh, and to the south, 
the new or count's burgh (Bourg le Comte). From 1356 the 
counts of Alenqon were its possessors. I n  the Hundred Years' 

War it fell into the hands of the English (1418). Pillaged by the 
Protestants during the Wars of Religion, SCes attached itself to 
the League in 1589, but voluntarily surrendered t o  Henry IV. in 
I jgo. The town is a bishop's see and has a Gothic cathedral which 
dates from the 13th and 14th centuries and occupies the site of 
three earlkr churches. The west front has two stately openwork 
spires 230 it .  high. The nave and the choir are 13th century. 
There are quarries of porphyry and foundries. 

SEGANTINI, GIOVANNI (1858-1899), Italian painter, 
was born at Arco in the Trentino on June I j, 1858. His mother, 
who belonged to an old family of the mountain country, died in 
1863. His father then went to Milan, and there left Giovanni in 
the care of a step-sister. At  the age of seven the child ran away; 
he was found perishing of cold and hunger, and was employed by 
peasants as a herdsman. H e  spent his long hours of solitude in 
drawing. Owing to his fame having reached the ears of a syndic, 
he was sent back to Milan; he led a wandering life, and finally 
remained a t  Milan to attend classes a t  the Brera, earning a living 
meanwhile. In  1882 he settled in Erianza, near Como and four 
years later sought the Swiss Alps, finally settling in the Engadine. 
There he gave himself up  to  the study of mountain life, and be- 
came in truth the painter of the Alps. The "Ave Maria" took a 
gold medal a t  the Amsterdam Exhibition (1883). Like Millet he 
depicted the hard life of the peasant. The atmosphere of his pic- 
ture is clear and crystalline and his figures stand out in clear relief. 
"The Drinking-place" received a gold medal in Paris (1889), 
"Ploughing in the Engadine" (Munich Pinakotek) gained a gold 
medal a t  Turin (1892). Besides those works in which he studied 
simple effects of light and Alpine scenery, such as "Midday on 
the Alps" and "Winter a t  Savognino," he also painted symbolical 
subjects: "The Punishment of Luxury" and the "Unnatural 
Mothers" (in the Walker Art Gallery, Liverpool). Segantini died 
on Sept. 28, 1899, a t  Maloja, where a museum contains many 
of his works, including the 'great unfinished triptych of "The 
Alpine World." 

See L. Villari, G. Segaxtini (London, 1901) ; F. Servaes, G .  Segantini 
(Leipzig, 1907) ; G .  Segantini, G .  Segantini (Munich, 1918) ; G.  Segan- 
tini, Scritti e Lettere (Turin 1910). 

SEGESTA (Gr. "Eyeg.Ta), an ancient city of Sicily, 8 m. 
W.S.W. of the modem Alcamo and about 15 m. E.S.E. of Eryx. 
I t  was a city of the Elymi, but, though the Elymi were regarded 
as barbari, Segesta, in its relations with its neighbours, was 
almost like a Greek city. Disputes with Selinus over questions 
of boundary were frequent from 580 B.C. onwards. One of the 
ostensible objects of the Athenian expedition to  Sicily in 415 was 
to aid Segesta against Selinus in a dispute, not only as to ques- 
tions of boundary, but as to  rights of marriage. After the Athenian 
de'bdcle, the Segestans turned to Carthage; but when Hannibal 
in 409 B.C. established the Carthaginian power in western Sicily, 
Segesta became a dependent ally, and was besieged by Dionysius 
in 397, being a t  last relieved by Himilco. I n  307 Agathocles 
marched on the city, massacred ~ o , o o o  men, sold the rest of the 
inhabitants into slavery and changed its name to Dicaeopolis; 
but i t  soon recovered its old name and returned t o  the Cartha- 
ginians. Early in  the First Punic War, however, the inhabitants, 
having massacred the Carthaginian garrison and allied them- 
selves with Rome, had to stand a severe siege from the Cartha- 
ginians. Segesta was treated with favour by  the Romans; per- 
haps the territory of Eryx was assigned to it. 

The town lay upon the Monte Barbaro (7,345 f t . ) ;  scanty 
remains of its external walls, of houses and of a temp)e are to 
be seen. The theatre is well preserved. The Thermae Segestanae 
were situated about 5 m. to the north on the road to Castel- 
lammare: the hot sulphur springs are  still in use. (T. A.) 

SEGO LILY (Calochortus Nuttallii), a North American 
plant of the lily family (Liliaceae), native to  dry soil from South 
Dakota to  Washington and south to  California and Oregon. I t s  
slender stem rises from a coated corm and bears narrow leaves 
and large, beautiful, somewhat tulip-like, white flowers, variously 
marked with yellow, purple and lilac. Like manna in the wilder- 
ness, the edible roots are said to have been used for food by  the 
early Mormon settlers in the Salt Lake valley. The plant has 



since been identified with the symbolism of the Mormon Church 
. in Utah, of which State i t  has been formally adopted as the floral 

emblem or State flower. (See  MARIPOSA LILY.) 
SEGOVIA, a province of Spain, formerly part of Old Castile, 

bounded N. and N.E. by  the provinces of Burgos and Soria, S.E. 
by Guadalajara and Madrid, S.W. by Avila, and N.W. by Valla- 
dolid. Pop. (1930) 174,158; (est. 1939) 180,417; area, 2,635 
sq.mi. The  greater part consists of an arable tableland (2.500 ft.) 
producing some of the finest corn in the peninsula. Along the 
whole southeastern boundary the Sierra de Guadarrama separates 
Old from New Castile and the basin of the Duero from that of 
the Tagus. The capital is Segovia (q.v.) ; there are no other large 
towns. At the foot of the Navacerrada pass lies the estate of 
La Granja (q.v.1. There are small manufactures of coarse pot- 
tery, dyes, paper and alcohol. Segovia is dependent upon its agri- 
cultural produce-wheat, rye, barley, peas, hemp, flax, etc.- 
together with the rearing of sheep, cattle, mules and pigs. There 
are extensive forests in the sierras, which yield excellent gran- 
ite, marble and limestone; but the difficulty of transport slowed 
development of these resources. The province was the scene of 
heally fighting rJming the first months ef the civil war of 

1936-39. 
SEGOVIA, the capital of the spanish province of segovia; 

on the railway from Madrid to Valladolid and Zamora. Pop. 
(r940) 22,993. SegOvia is built upon a narrow ridge of rock 
which rises in the valley of the Eresma, where this river is joined 
by the Clamores. I t  is an episcopal see in the archbishopric of 
Valladolid. The place has many records and monuments of the 
vicissitudes of fortune through which it  has passed, foremost 
among the latter being the ancient alcazar or citadel, the cathe- 
dral and the aqueduct of Trajan. 

The alc6zar is perched upon the western tip of the long tongue 
of rock upon which the city is built. Of the original 
fortress but little remains save the noble faqade. The 16th-century 
cathedral (1521-IS,,), the work of Juan Gil de Ontaiion and his 
son Rodrigo, is a well-proportioned and delicate piece of Late 
Gothic-the latest of its kind in S ~ a i n - ~ n d  contains some very 
fine stained glass. The most remarkable of the many other 
churches are those of La Vera Cruz (Knights Templar, Roman- 
esque of the early 13th century), San Millan and Sari Juan (both 
Romanesque of the second half of the ~ g t h ) ,  El Parral (Gothic 
of early 16th century), and Corpus Christi, an ancient Jewish 
sanctuary and an interesting specimen of Moorish work. The 

T , , ~  SEGOVIA CATHEDRAL, COMPLETED A,D.  1577, A N  E X A M P L E  OF 
LATE GOTHIC A R C H I T E C T U R E  I N  S P A I N  

towers and external cloistering, or corredores, of several of the 
later churches-especially those of San Esteban and San Martin 
-are fine. The great aqueduct, however, called El  Puente del 
Diablo, usually ranks as the glory of Segovia. I t  dates probably 
from the time of Trajan (c. A.D. 53-1 17), and iS now in working 
order, bringing the waters of the Rio Frio down from the Sierra 
Fuenfria, 10 m. S. The bridge portion striding across the valley 
into the city is 847 yd. long, and consists of a double tier of 
superimposed arches, built of rough-hewn granite blocks. Franco's 
forces took Segovia in the civil war of 1936-39. 

See G. W. Edwards, Spain (1926) ; Sp. Lib. of Inf.,Spain (April rg40). 
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S~GUIER, PIERRE (1588-16721, chancellor of France, 
was born in Paris on May 28, 1588, of a famous Quercy legal fam- 
ily. Pierre was brought up  by his uncle, Antoine SCguier, pre'si- 
dent h mortier in  the parlement, and became master of requests 
in 1620. From 1621 to 1624 he was intendant of Guienne, where 
he became closely allied with the duc d'gpernon. I n  1624 he 
succeeded to his uncle's charge in  the parlement, which he filled 
for nine years. I n  this capacity he showed great independence with 
regard to the royal authority; but when in 1633 he became keeper 
of the seals under Richelieu, he proceeded to bully and humiliate 
the ~ar lement  in his turn. 

SCguier became allied with the cardinal's family by the marriage 
of his daughter Marie with Richelieu's nephew, CCsar du c a m -  
bout, marquis de Coislin, and in December 1635 he  became 
chancellor of France. I n  1637 SCguier was sent to examine the 
Papers of the queen, Anne of Austria, a t  Val de Grbce. According 
to A"quetil, the chancellor saved her by warning her of the Pro- 
jected inquisition. In  1639 Skguier was sent to  ~ u n i s h  the Nor- 
mans for  the insurrection of the NU-Pieds, the military chief of 
the expedition, Gassion, being placed under his orders. H e  Put 
down pillage with a strong hand, and was sufficiently disinterested 
to  refuse a gift of confiscated Norman lands. H e  was the sub- 
missive tool of Richelieu in the prosecutions of Cinq-Mars and 
FranqOis Auguste de in 1 6 4 ~ .  

His authority survived the changes following on the successive 
deaths of Richelieu and Louis XIII. ,  and he was the faithful 
servant of Anne of Austria and of Mazarin. His resolute attitude 
towards the parlement of Paris made the chancellor one of the 
chief objects of the hatred of the Frondeurs, On Aug. 25, 1648, 
Skuie r  was sent to  the ~ar lement  to regulate its proceedings. On 
the way he was assailed by rioters on the Pont-Neuf, and sought 
refuge in the house of Louis Charles d7Albert, duc de ~ u ~ n e s .  I n  
the course of the C O ~ C ~ S S ~ O ~ S  made to the Fronde in 1650, Skuie r  
was dismissed from his office of keeper of the seals. H e  spent 
part of his retirement a t  Rosny, with his second daughter Char- 
lotte and her husband, the duke of Sully. H e  was recalled in 
April 1651, but six months later, on the king's attaining his 
majority, SCguier was again disgraced, and the seals were given 
to President Mathieu MolC, who held them with a short interval 
till his death in 1656, when they were returned to Skuier .  SCguier 
lived for  some time in extreme retirement in Paris, devoting him- 
self to  the affairs of the academy. When Paris was occupied by 
the princes in  1652, he was for  a short time a member of their 
council, but he joined the king a t  Pontoise in August, and became 
president of the royal council. 

After Mazarin's death in 1661 SCguier retained but a shadow 
of his former authority. H e  showed a great violence in his conduct 
of the case against Fouquet (q.v. ) ,  voting for the death of the 
prisoner. In 1666 he was placed a t  the head of a commission 
called to  simplify the police organization, especially that of Paris; 
and the consequent ordinances of 1667 and 1670 for the better 
administration of justice were drawn up by him. H e  died a t  St.  
Germain on Jan. 28, 1672. 

SCguier succeeded Richelieu as official "protector" of the  
Academy, which from that time (1642) until his death held i ts  
sessions in his house. 

See F. Duchesne, Hist. des chancetiers de France (fol. 1680) ; for the 
affair of Val de Grgce, Catalogue de documents hirtoriques . . . relatiff 
au rhgne de Louis XI I I .  (Paris, 1847) ; also R. Kerviler, Le Chancelier 
P. Skuier (Paris, 1874). Great part of his correspondence is preserved 
in th,e Bibliothhque Nationale, Paris. 

SEGUR, the name of a French family, the first member of 
which t o  attain distinction was FRANFOIS DE S ~ G U R ,  better known 
as the seigneur de Sainte-Aulaye (d. c. 1605), who professed the 
reformed religion, and was closely associated with Henry IV., 
becoming in 1576 president of his  council. Jean-Isaac, marquis 
de SCgur (d. I 707), fought in  most of the campaigns of the 
France of his time, and remained loyal throughout the troubles 
of the Fronde. His son, HEMRI JOSEPH, marquis de SCgur (1661- 
1737), was lieutenant-general of Champagne and Brie, governor 
of Foix. I n  his youth he was the hero of an episode of gallantry 
with Anne of Beauvilliers, abbess of La Joye, which led to the 
suggestion that she was none other than the Portuguese nun of 



the famous Letters. (But see ALCOFORADO, MARIAXXA.) His son, 
HENRI FRAN~OIS,  comte de SCgur (168~-1'j51), was colonel at 
seventeen, when he succeeded to the command of the SCgur 
regiment, which his father had raised. In  1718 he began a thirty 
years' tenure of the lieutenant-generalship of Champagne and 
Brie. H e  had married in that year AngClique de Froissy, a natural 
daughter of the regent, Philip of Orleans, but the death of his 
father-in-law a few Years later prevented his reaping special 
advancement from his marriage, though de S b r  belonged 
to the inner circle of Louis XV.'s intimates. 

SCgur served in Italy during the war of the Polish Succession 
under Marshal ~ i l l a r s ,  and became, in 1736, inspector-general of 
cavalry. I n  1738 he was sent to  Nancy as lieutenant-general under 
Marshal Belle-Isle, and to Bohemia in I741 with the French 
troops allied with the Bavarians. But in September 1741 he was 
compelled by the imperial troops to  surrender at  Linz. I n  1744 
he was again sent to Bavaria, and defeated the Austrians a t  
Lichtenau on Jan. 28, 1745. He served throughout the Flemish 
campaigns of 1746 and 1747, and was c~mmandant  of Metz a t  
the time of his death (June 18, 1751). 

OCTAVE-HENRI GABRIEL DE S ~ G U R  (1778-1~18), elder Son of 
Louis Philippe de SCgur (q .v . ) ,  served in the later Napoleonic 
campaigns, and remained in the army under the Restoration. H e  
threw himself into the Seine on A u ~ .  15, 1818. The domestic un- 
happiness that led to  his suicide is retailed by the comtesse de 
Boigne in her Me'moires (vol. i., 1907). His eldest son, E U G ~ N E ,  
c0mte de SCgur, succeeded his grandfather in the peerage in 1830. 
H e  married Sophie Rostopchine (1799-1894)j daughter of Count 
Feodor Rosto~chine, governor of Moscow. The countess of SCgur 
wrote some famous books for children, the most familiar of 
which are perhaps the Mallzezrrs de Sophie and the Me'moires d'un 
cine, and many tales in the Bibliotltbque rose. Her letters to her 
daughter and son-in-law, the count and countess de Simard de 
Petray, were published in 1891, and those to her grandson in 1898. 

RAYMOND JOSEPH PAUL, comte de SCgur d'Aguesseau (1803- 
1889), third son of Octave de SCgur, took his mother's family 
name in addition to  his own. He studied law a t  Aix and Paris. 
As procureur ge'lzkral of Amiens he gave in March 1830 a decision 
on the question of the electoral lists which pleased the liberal 
party, but late in the year, as  substitute in the royal court of 
Paris, he ordered the suppression of certain liberal journals, and 
in other civil appointments was accused of reactionary adminis- 
tration. H e  gave his adhe~ion to Prince Louis Napoleon, and 
became a member of the consultative commission in 1851, and 
of the senate in 1852. After the fall of the empire he retired 
into private life. 

PIERRE MARIE MAURICE HENRI, marquis de SCgur (1853- 
1916), wrote a life in 189j of the marshal de SCgur, which 
was crowned by the French Academy. His book on Madame 
Geoffrin, Le Royaume de la rue Saint-Honor& (1897), also re- 
ceived a prize. His principal work is the three volumes devoted to 
Marshal Luxembourg-La Jez~nesse d u  mure'chal de Luxemboui-g, 
1628-1668 (1900); Le Markchal de Luxembourg e t  le prince 
d'orange, 1668-1678 (1902) ; Le Tapissier de Notre-Dame. Der- 
nidres anne'es d u  mare'chal de Luxembourg, 1678-1695 (1904); 
Julie de Lespinasse (19oj), English Transl., 1907; and Au 
couchant de la mo?zarchie L O Z ~ S  X V I .  e t  Turgot, 1774-1776 
(Paris, 1910). H e  was elected to the French Academy in 1907. 

There is much general information on the family of Skgur in A. de 
Skgur's Le Martchal de Stguy, 1724-1801 (Paris, 1895), and in L. P. 
de Skgur's Recueil de famille (1826). 

SEGUR, PHILIPPE HENRI, MARQUIS DE (172~-I~OI) ,  
marshal of France, son of Henri Franqois, comte de SCgur, served 
under his father in command of an infantry regiment in Italy 
and Bohemia. H e  lost an arm a t  Lauffeld in 1747. I n  1748 he 
succeeded his father as lieutenant-general of Champagne and 
Brie; he also received in 1753 the governorship of the county of 
Foix. H e  fought in the Seven Years' War and in 1760 he was 
taken prisoner a t  Kloster-campen. As minister of war (1780-87) 
under Necker he created in 1783 the permanent general staff, and 
made admirable regulations with regard to barracks and military 
hospitals. I n  1783 he became a marshal of France. During the 

Terror he was imprisoned in La Force, and after his release was 
reduced to considerable straits until in 1800 he received a pension . 
from Napoleon. H e  died in Paris on Oct. 3, 1801. 

See A, de SCgur, Le Mare'chal de Stguy, 1724-1801 (189.5). 

SEGUR, PHILIPPE PAUL, coMTE DE (1780--1873), 
~~~~~h general and historian, son of ~~~i~ philippe, comte de 
SCgur, was born in Paris on Nov. 4, 1780. H e  served with General 
Macdonald in the Grisons in 1800-1801, and published an account 
of the campaign in 1802. By the influence of ColonelDuroc (after- 
wards duc de Frioul) he was attached to the personal staff of 
Napoleon. H e  served through most of the important campaigns 

the first empire, and was frequently employed on diplomatic 
missions. H e  remained in the army at  the Restoration, but, hav- 
ing accepted a command from Napoleon during the Hundred 
Days, he was retired until 1818, and took no further active part in  
affairs until the revolution of 1830. 

During his retirement SCgur wrote his Histoire de Napole'olz 
et de la grande arme'e pendant l'annke 1812 (Paris, 2 vols., 1824), 
which ran through numerous editions, and was translated into 
several languages. The unfavourable portrait of Napoleon given in 
this book provoked representations from General Gourgaud, and 
eventually a duel, in  which SCgur was wounded. On the estab- 
lishment of the July monarchy he received, in 1831, the grade of 
lieutenantyeneral and a peerage'. I n  1830 he was admitted to the 
~~~~~h ~ ~ ~ d ~ ~ ~ ,  receiving the grand cross of the Legion of 
Honour in 1847. After the revolution of 1848 he lived in retire- 
ment. H e  died in Paris on Feb. 25, 1873 His works include: 
Histoire de Russie e t  de Pierre le Grand (1829); Histoire de 
Charles V I I I .  (2 vols., 1834-1842), in continuation of the history 

France begun by his father; and the posthumous Histoire e t  
me'moires (8 vols,, 

see un Aide-de-camp de Napolton (1800-1812), rnkrnoires du 
gtne'ral comte de Se'gur, new edition b y  his grandson Louis de SCgur 
(3  VO~S., 1894-~Sgj), of which an abridged ~nglish version was pub- 
lished in 1895. 

SEGUSIO (mod. Sztsa), s n  ancient town in north Liguria, 
the capital of the Cottii (see COTTII REGXUM). Here the son of 
King Donnus, Cottius-who held the rank of imperial praefect 
over the 14 tribes over which his father had ruled as king-erected 
a triumphal arch in honour of Augustus in 9-8 B.c., which is still 
standing. Claudius restored the royal titles to the family; but, 
after the death of its last member, Nero made the district into a 
province. I t  was strongly fortified and garrisoned, and remains 
of its walls, including those of a double-arched gate, exist. Con- 
stantine captured the town, which offered some resistance to him, 
on his march against Maxentius. 

SEHESTED, HANNIBAL (1609-1666), Danish states- 
man, born a t  Arensborg Castle on ~ s e l ,  was educated abroad, 
returned to Denmark in 1632 and was attached t o  the court of 
Christian IV. Two or three years later he was sent to  Wismar 
to negotiate a treaty with the Swedish chancellor, Axel Oxen- 
stjerna, and, if possible, bring about a match between Christian's 
son Frederick and Gustavus Adolphus's daughter Christina. 
~ h o u g h  failing in both particulars, he retained the favour of the 
king, who betrothed him to his daughter Christine, then in her 
tenth year, whom he married in 1642. I n  May 1640 Sehested 
became a member of the Rigsraad. In  1642 he was appointed 
viceroy of Nomay (April 1642). H e  sought to develop Norway's 
material resources, and reorganize her armaments and fiscal sys- 
tem; and he aimed a t  giving her a more independent position as 
regards Denmark. During Christian IV.'s second war with Sweden 
(1643-1645), Sehested, as viceroy of Norway, assisted his father- 
in-law materially. H e  invaded Sweden four times; success full^ 
defended Norway from attack; and he won an engagement a t  
Nysaker in 1644. After the war he  renewed his reforming efforts, 
and during the years 1646-1647 he succeeded with the help of 
Christian IV. in creating a separate defensive fleet for Norway 
and giving her partial control of her own finances. Sehested's 
success, and still more his accumulation of money and honours 
aroused the distrust of the Rigsraad and the envy of his rivals. 

Charges of embezzlement and peculation were brought against 
him, and he surrendered his private property in Norway to the 



SEHORE- 
Crown. From 1651 to 1660 he lived abroad. In  the summer of 
16j7 he returned to Denmark, but Frederick 111. refused to 
receive him, and he hastily quitted Copenhagen. During the 
crisis of the war of 1658 he was a t  the headquarters of Charles X. 
of Sweden. I n  seeking the help and protection of the worst enemy 
of his country, Sehested approached the very verge of treason, 
but, as soon as he was assured that the case of Denmark was not 
hopeless, he began to work in her interests in Sweden. In 1660 
Frederick 111. allowed him to return to  Copenhagen, and finally 
made him plenipotentiary to  negotiate with the Swedes. The 
treaty of Copenhagen, which saved the honour of Denmark, was 
very largely Sehested's work. H e  was one of the willing abettors 
of Frederick 111. a t  the revolution of 1660, when he re-entered the 
Danish service as lord treasurer and councillor of state. As a 
diplomatist he, in  some respects, anticipated the views of Griffen- 
feldt, supporting the policy of friendship with Sweden and a 
French alliance. H e  died suddenly on Sept. 23, 1666 at  Paris, 
where he was conducting important negotiations. His "political 
testament" is perhaps the best testimony to his liberal and states- 
manlike views. 

See Thyra Sehested, Hannzbal jehested (Copenhagen, 1886) ; Julius 
Albert Fridericia, Aldelsvaeldens sidste Dage (Copenhagen, 1894). 

SEHORE, a British station in Central India, within the state 
of Bhopal, 24 m. E. from Bhopal. Pop. (1931) 13,860. It is the 
headquarters of the political agent for Bhopal, and a British 
military cantonment. For many years it  was also the headquar- 
ters of the Bhopal contingent, which was in 1903 incorporated in 
the Indian army. 

SEICHE, an irregular fluctuation of the water level of lakes 
first observed in Switzerland. See LAKE and GENEVA, LAKE OF. 

SEIGNIORAGE. The  due levied by the authority that 
possesses the right of coining on the metal that i t  manufacture: 
into coin. The term "brassage" has been used to describe this 
due, when confined to the mere cost of the process, the wider 
term "seigniorage" being employed when the charge is so raisec 
as to become a profit t o  the imposer. The exercise of the right of 
seigniorage has been the instrument by which most of the de- 
basements of currency have been carried out. Under feudalism 
especially in France, the chief nobles had this prerogative. I n  
the modern state i t  is reserved for the sovereign authority. Most 
countries adopt a moderate seigniorage charge. Thus the fundam 
mental currency law of France (1803) provides that "only thc 
expense of coining" shall be charged. The limitation on the coin. 
age of silver in practically all countries has made the seigniorage 
on that metal very heavy. The  policy of England in respect tc 
gold has been peculiar. Since 1664 it  has been freed from an) 
charge though the delay i n  returning the coined gold causes a 
small loss of interest. 

The theory of the effects that a seigniorage produces have beer 
discussed at  length. The definitive results obtained may bc 
briefly stated as follows:-(I) A seigniorage charge is the samc 
as a debasement, but its evil effect may be avoided by limiting 
the amount of coin issued. (2) Seigniorage operates as a tax or 
the metsl subject to  it, and this tax tends ultimately to fall or 
the producers, or rather on the rent obtained through the p r e  
ductioq. (See MONEY.) 

SEIGNOBOS, CHARLES (1854-194z), French historian 
was born Sept. 10, 1854, a t  Lamastre (Ardbche). Educated at thc 
LycCe de Tournon, he passed to the &ole Normale SupCrieure 
Entrusted with an independent course of historical instruction ir 
1879 a t  Dijon, he was appointed to  the Sorbonne, first as unat 
tached professor in 1883 and later as special lecturer in 1890. 11 
1897 appeared his Histoire politique de Z'Europe contemporaine 
which was crowned by the AcadCmie franqaise. His work is dis 
tinguished by a broad-minded and often democratic tone, ant 
a grasp of social science which place him in the forefront o 
modern historical writers. 

His other published works include: Histoire de la civilisation (1886) 
Histoire des anciens peuples de 1'Orient (1890) ; La m6thode historiqui 
applique'e aux sciences sociales (1901) ; Le Second Empire (1921)  
Le Ddclin de 1'Empire et I'Etablissement de la I I I e  Re'publique (1921) 
Histoire sinc2re de la Nation Fvan~aise (1933) and Histoire cornparti 
des peuples de .?Europe (1938). 

SEIGNORY or SEIGNIORY, in English law, the lordship 
remaining to a grantor after thegrant  of an estate in fee-simple. 
There is no land in England without its lord: "Nulle terre sans 
seigneur" is the feudal maxim (see TENURE; FEUDALISM). Where 
no other lord can be discovered the Crown is lord as lord para- 
mount. The principal incidents of a seignory were an oath of 
fealty; a "quit" or "chief" rent; a "relief" of one year's quit rent, 
and the right of escheat. In  return for these privileges the lord 
was liable to forfeit his rights if he neglected to protect and de- 
fend the tenant or did anything injurious to  the feudal relation. 
Every seignory now existing must have been created before the 
Statute of Quia Emptores (1290), which forbade the future crea- 
tion of estates in fee-simple by subinfeudation. The only seigno- 
ries of any importance a t  present are the lordships of manors 
(see COPYHOLD). They are regarded as incorporeal hereditaments, 
and are either appendant or in gross. A seignory appendant passes 
with the grant of the manor; a seignory in gross-i.e., a seignory 
which has been severed from the demesne lands of the manor to 
which i t  was originally appendant-must be specially conveyed by  
deed of grant. 

As to seignorial tenures In the Channel Islands see W. Burge, 
Commentaries on Colonial and Foreign Laws, vol. iv. pt. I, p. 
1,018; and as to Quebec, see ib, p. 1,028. 

SEINE, the department of northern France which has Paris 
as its chief town, formed in 1790 of part of the province of Ile- 
de-France and of a part of Parisis. I t  is entirely surrounded by 
the department of Seine-et-Oise, from which it  is separated a t  cer- 
tain parts by the Seine, the Marne and the Bievre. The area is 
only 185 sq.mi., and of this surface about a sixth is occupied by 
Paris; the suburban towns also are close together and populous. 
The population in 1936 was 4,962,967, of which number 2,829,746 
were in  the city of Paris. Flowing from southeast to  northwest 
through the department, the Seine forms three loops; on the right 
it  receives above Paris the Marne, below Paris the Rouillon, 
and on the left the Bikvre within the city. The left bank, higher 
than the right, consists of the Villejuif and Chiitillon plateaux 
separated by the Bikvre; the highest point ( j60  ft.) is above 
Chiitillon and the lowest (105) at  the exit of the Seine. 

Market gardening is the chief agricultural industry, and by  
means of irrigation and manuring the soil is made to yield from 
ten to  eleven crops per annum. Below Paris the plain of Genne- 
villiers, fertilized by sewage water, yields large quantities of 
vegetables. Milch cows are reared in large numbers. The  prin- 
cipal woods (Boulogne and Vincennes) belong to Paris. I t  is 
partly owing to the number of quarries in the district that Paris 
owes its origin: Chltillon and Montrouge in the south yield 
freestone, and Bagneux and Clamart in the south and Montreuil 
and Romainville in  the east possess the richest plaster quarries in  
France. Within the circuit of Paris are certain old quarries now 
forming the catacombs. Most of the industrial establishments 
in the department are situated in Paris and suburbs. The depart- 
ment is traversed by all the railway lines which converge in Paris, 
and also contains the inner circuit railway (Chemin de Fer de 
Ceinture) and part of the outer circuit. There are many canals. 
The department forms the archiepiscopal diocese of Paris, falls 
within the jurisdiction of the Paris court of appeal and the aca- 
ddmie (educational division) of Paris, and is divided among the 
11, 111, IV, V and VI corps d'arme'e. Apart from Paris (9.v.) the 
department includes the arrondissements of St. Denis and Sceaux 
with 2 2  cantons and 81 communes between them. The 20 arron- 
dissements of Paris are ranked as cantons for certain purposes. 
The chief places besides Paris are St. Denis, Asnikres, Auber- 
villiers, Boulogne-sur-Seine, Clichy-sur-Seine, Courbevoie, Leval- 
lois-Perret, Neuilly-sur-Seine, Pantin, St. Ouen, Colombes, 
Charenton, Ivry-sur-Seine, Montreuil-sous-Bois, Nanterre, No- 
gent-sur-Marne, Vincennes and Arcueil. 

SEINE, one of the chief rivers of France, rising on the eastern 
slope of the plateau of Langres, 18 m. N.W. of Dijon. I t  flows 
north-westward throughout its entire course, but has numerous 
windings: between its source and its mouth in the English Channel 
the direct distance is only 250 m., but that actually traversed by 
the river is 482 m. 



Rising at  1,545 ft. above sea-level, the Seine is at first such 
an insignificant streamlet that it is often dry in summer as far 
as Chgtillon (705 ft.) some 31 m. from its source. I t  next passes 
MCry, and at  Marcilly receives the Aube (right), a t  which point 
the Haute-Seine Canal from Troyes and Bar terminates and the 
river itself is canalized. Here i t  is deflected south-west by the 
heights of the Brie, the base of which i t  skirts past Nogent and 
Montereau. At the latter point i t  receives the Yonne (left), and 
is deepened from 5 ft. 3 in. to 6 ft. 6 in. I t  resumes its north-west 
direction, receives the Loing (left) at  Moret, passes Melun, is 
joined a t  Corbeil by the Essonne (left), and just above Paris by 
the Marne (right). From this point to the sea its channel has 
been deepened so that vessels of 9 to 10 ft. draught can reach 
the capital. The river then meanders through a pleasant cham- 
paign country past St. Cloud, St. Denis, Argenteuil, St. Germain, 
Conflans where i t  is joined by the Oise (right) and then passes 
Poissy, Mantes and Les Andelys. From the Oise to the sea the 
river flows over Cretaceous strata. At Poses the river becomes 
tidal. I t  next receives the Eure (left), and passes Pont de 
l'Arche, Elbeuf and Rouen, where sea navigation commences. 

The river is dyked below Rouen so as to admit vessels of 2 0  ft. 
draught, and large areas have thus been reclaimed for cultivation. 
At every tide there is a "bore" ranging usually from 8 to 9 ft. 
Below Quilleboeuf, where it receives the Risle (left) the estuary 
begins, set with extensive sandbanks, between which flows a nar- 
row navigable channel. Tancarville (right) is the starting-point 
of a canal to enable river boats for Havre to avoid the sea pas- 
sage. The river enters the English Channel between Honfleur 
(left) and Havre (right). The low elevation of the surrounding 
hills has rendered it comparatively easy to connect the Seine and 
its affluents with adjoining river basins by means of canals; and it 
is so connected with the Somme, the Scheldt, the Sambre, the 
Meuse, the Rhine, the SaGne and the Loire. 

SEINE-ET-MARNE, a department of northern France, 
formed in 1790 of almost the entire district of Brie (half of which 
belonged to Champagne and half to Ile-de-France) and a portion 
of GLtinais (from Ile-de-France and OrlCanais). Pop. (1936) 
409,311. Area, 2,290 sq.m. The department belongs to the Seine 
basin, and is drained partly by that river and partly by its 
tributaries the Yonne and the Loing from the left, and from the 
right the Voulzie, the Ykres and the Marne, with its affluents the 
Ourcq, the Petit Morin and the Grand Morin, at  the last-named 
of which the German advance in Sept. 1914 was stayed. 

The oats and wheat of Brie are very good; potatoes, sugar 
beet, mangel-wurzel and green forage are important crops, and 
market gardening flourishes. Provins and other places are well- 
known for their roses. The cider and honey of the department 
are of good quality. Brie cheeses are well known, and large num- 
bers of calves, sheep and poultry are reared. There are large 
forests covering a fifth of the surface. Most important is the 
forest of Fontainebleau. Large areas are devoted to game-pre- 
serves. Excellent freestone is quarried in the department, notably 
at  Chhteau-Landon and Nemours, mill-stones at  La FertC-sous- 
Jouarre; the Fontainebleau sandstone is used for pavements, and 
the white sand which is found along with it is in great request for 
the manufacture of glass. Along the Marne are numerous gypsum 
quarries; lime-kilns occur throughout the department; and peat 
is found in the valleys of the Ourcq and the Voulzie. Beds of 
common clay and porcelain clay supply the potteries of Fontaine- 
bleau and Montereau. Paris is the chief outlet for the industrial 
and agricultural products of the department. 

The Seine, the Yonne, the Marne, and the Grand Morin are 
navigable, and, with the canals of the Loing and the Ourcq and 
those of Chalifert, Cornillon and Chelles, which cut off the wind- 
ings of the Marne, form a total waterway of over 200 m. Seine- 
et-Marne has 3 arrondissements (Melun, Meaux and Provins), 29 
cantons and 534 communes. I t  forms the diocese of Meaux (archi- 
episcopal province of Paris), and part of the region of the V. army 
corps and of the acadkmie (educational division) of Paris, where 
is its court of appeal. Melun, the capital, Meaux, Fontainebleau, 
Coulommiers, Provins, Nemours and Montereau ( q q . ~ . ) ,  are 
the chief towns. Lagny (pop. [1936] 8,310), has an abbey-church 

of the 13th century; Brie-Comte Robert has a church of the early 
13th century; Ferrieres, a 13th century church; Moret-sur-Loing 
preserves 15th century fortificatio?~ including two remarkable 
gateways; St. Loup-de-Naud a church of the early 12th century; 
Jouarre a church of the 15th century, built over a 10th century 
crypt; and Vaux-le-Vicomte has the famous chiteaq built by 
Fouquet, minister of Louis XIV. 

SEINE-ET-OISE, a department of France, formed in 1790 
of part of the old province of Ile-de-France, and traversed from 
south-east to north-west by the Seine, which is joined by the 
Oise. Pop. (1936) 1,413,472. Area, 2,185 sq. miles. I t  is bounded 
by the departments of Seine-et-Marne on the east, Loiret on the 
south, Eure-et-Loir on the west, Eure on the north-west and 
Oise on the north. I t  encloses the department of Seine, and with 
it forms the centre of the Paris basin. The Epte on the north- 
west is almost the only natural boundary of the department. The 
streams (all belonging to the basin of the Seine) are: (right) 
Ykres, Marne, Oise and Epte; (left) Essonne (joined by the 
Juine, which passes f i tampa),  Orge, Bikvre and Mauldre. Seine- 
etq0ise belongs in part to the Pliocene tableland of Beauce in 
the south and to that of Brie in the east. In  the centre are the 
wooded hills of the Hurepoix which make the charm of Versailles, 
Marly and St. Germain. In  the north-west, in the Vexin, the 
culminating point (690 ft.) is reached, while the lowest point, 
where the Seine leaves the department, is little more than 40 ft.  
above the sea. 

Seine-et-Oise is a flourishing agricultural and horticultural de- 
partment. Wheat, oats, potatoes and sugar-beet are important 
crops. Versailles, Rambouillet, Argenteuil are among the many 
market-gardening and horticultural centres, and wine is grown at  
Argenteuil and elsewhere. Forests occupy about 190,000 ac., the 
largest being that of Rambouillet (about 32,000 acres). There 
are mineral springs a t  Enghien and Forges-Ies-Bains. Important 
industrial establishments are the national porcelain factory at 
Skvres; and the government powder-mills of Sevran and Bouchet. 

The railways of all the great companies of France (except the 
Midi) traverse the department. The Seine and the Oise, and 
the canals of Ourcq and Chelles provide about 1 2 0  m. of water- 
way. Seine-et-Oise is divided into four arrondissements (Ver- 
sailles, Corbeil, Pontoise, Rambouillet) with 41 cantons and 691 
communes. It forms the diocese of Versailles under the arch- 
bishop of Paris, and part of the educational division (acade'mie) 
of Paris and is under the command of the military government 
of Paris, where is its court of appeal. 

The chief towns are Versailles, the capital, Corbeil, Skvres, 
Etampes, Mantes, Pontoise, Rambouillet, Argenteuil, Poissy, St. 
Cloud, St. Germain-en-Laye, Meudon, Montmorency, Rueil, 
Marly-le-Roi (9q.v.) and St. Cyr. Montfort-1'Amaury has a Ren- 
aissance church, a 16th century gateway and a ruined chkteau 
once the seat of the family of Montfort; MontlhCry preserves the 
keep (13th century) and other ruins of a fortress which com- 
manded the road from Paris to OrlCans; Roche-Guyon, seat of 
the family of that name, has two chkteaux, one a feudal strong- 
hold, the other also mediaeval but altered in the 18th century; 
Vigny has a Gothic 15th century chgteau; Ecouen, a chriteau of 
the 16th century once the property of the CondC family; Dam- 
pierre has a 17th century chbteau once the property of Charles, 
cardinal of Lorraine; Maisons-Laffitte, a ch2teau of the same 
period once belonging to the family of Longueil. The chsteau of 
Malmaison (18th century) is famous as the residence of the 
Empress JosCphine. 

Of the many churches the mast interesting are those of Jauy-le 
Moutier ( I  I th and I 2th centuries) ; Beaumont-sur-Oise (13th 
century); Taverny (12th and 13th centuries); Longpont (re- 
mains of an abbey-church dating from the 11th to the 13th 
centuries). Near Cernay-la-Ville are remains of a Cistercian 
abbey and near LCvy-St.-Nom those of the abbey of Notre-Dame 
de la Roche, including a church (13th century) with stalls which 
are among the oldest in France and the tombs of the LCvis- 
Mirepoix family. 1 SEINE-INFERIEURE, a department of the north of 
France, formed in 1790 of four districts (Vexin normand, Bray, 
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Caux and Roumois) belonging to the province of Normandy. 
Pop. (1916). 91 5,628. Area, 2,449 sq.m. Seine-InfCrieure is 
bounded north-west and north by the English channel for a dis- 
tance of 80 m., north-east' by Somme, from which it is separated 
by the Bresle, east by Oise, south by  Eure and the estuary of 
the Seine, which separates it  from Calvados. The department 
consists of a portion (Pays de Caux) of the chalk plateau of 
western France, through which the Seine has sawn its way near 
the southern boundary. From the slopes. of the plateau many 
small streams drain seawards, the most important being the 
Arques, emerging a t  Dieppe, and the Bresle a t  Le TrCport on the 
north-eastern boundary. I n  the comparatively regular outline of 
the coast there are a few breaks, as a t  Le TrCport, Dieppe, St. 
ValCry-en-Caux, FCcamp and Le Havre, the Cap de la Hkve, which 
commands this last port, and Cape Antifer. 12 or 13 mi. farther 
north. Le TrCport, Dieppe, Veules, St. ValCry, Veulettes, FCcamp, 
Yport, gtretat and Ste. Adresse (to mention only the more im* 
portant) are fashionable watering-places. Forges-les-Eaux (in 
the east of the department) has cold chalybeate springs. 

I n  general the department is fertile and well cultivated. Along 
the Seine fine meadow-land has been reclaimed by dyking; and 
sandy and barren districts have been planted with trees, mostly 
oaks and beeches, a t  their finest in the forest of Arques and 
along the railway from Rouen to Dieppe. The forest of Eu covers 
36 sq.m. in  the north-east. Wheat and oats are the principal 
arable crops, rye, flax, colza, sugar beet and potatoes being also 
important. Rlilch cows are kept in great numbers especially in  
the Bray district, and Gournay butter and Gournay and Neuf- 
chbtel cheese are in repute. The farms of the Caux plateau are 
each surrounded by an earthen dyke, on which are planted forest 
trees, generally beech and oak. Apples and pears are grown, and 
much cider is produced. A little peat is cut, and there is a number 
of quarries. Rouen is the chief centre of the cotton trade, which 
comprises spinning and the weaving of rouenneries, indiennes 
(cotton prints), cretonnes and other cotton goods. Elbeuf is the 
centre of woollen manufacture. The dyeing and printing of fabrics 
and other accessory industries also employ many hands. Engi- 
neering works, foundries and iron ship-building yards are found 
at  Le Havre and Rouen. Wooden ships are also built a t  Le Havre, 
Rouen, Dieppe and FCcamp. Other establishments of impor- 
tance are the national tobacco-factory a t  Dieppe, sugar-refineries, 
distilleries, glass-works, potteries, paper-works, soap-works. 
chemical-works, flour-mills, oil-factories, leather-works, etc. Fish- 
eries are important. FCcamp, which plays a very important part 
a t  the Newfoundland fisheries, sends large quantities of cod, 
herring, mackerel, etc., into the market; Dieppe supplies Paris 
with fresh fish; St. ValCry sends boats as far as Iceland. The 
principal ports for foreign trade are Le Havre, Rouen and Dieppe. 

Seine-InfCrieure is served by the Ouest-&at railway, but the 
Northern railway also has several lines there. The Seine and 
other rivers provide 8 j mi. of navigable waterway. The canal of 
Tancarville from Quilleboeuf to  Le Havre is about 15 mi. long. 
that from E u  to TrCport about 2 mi. The department is divided 
into three arrondissements (Rouen, Dieppe and Le Havre), j5  
cantons and 759 communes. I t  forms the diocese of the arch- 
bishopric of Rouen and part of the region of the I11 army corps 
and of the acade'mie (educational division) of Caen. I ts  court of 
appeal is a t  Rouen, the capital. 

Rouen, Le Havre and Dieppe and in a lesser degree, Elbeuf, 
FCcamp, Harfleur, Lillebonne, Yvetot, Eu, Le TrCport, Aumale, 
Rtretat, Bolbec ( q q . ~ . ) ,  Barentin and Caudebec-en-Caux are the 
chief towns. St. Martin-de-Boscherville has remains of an im- 
portant abbey, with a fine church in the 12th century Romanesque 
style, and a Gothic chapter-house of the latter half of the 12th 
century; Valmont has fine ruins (16th century) of the choir of a 
Cistercian abbey-church; Varengeville is well known for the 
manor (16th century) of Jacques Ango (see DIEPPE); Graville- 
Ste. Honorine has a Romanesque church and other remains of 
an ancient abbey; Montivilliers has a fine abbey-church of the 
I ~ t h ,  I 2th and 16th centuries; and Arques, Boos, Martainville, 
Mesnikres and Tancarville have dd chateaux of various 
periods, 

SEINING, NETTING AND TRAWLING. From re- 
mote antiquity fish have been taken by  spear, line, t rap and net. 
At the present day nets are by far the most important fishing 
implements employed, although certain deep water fish (for 
instance halibut) are still taken mainly by long lines. Fishing 
nets, although of innumerable kinds, fall naturally into two 
main groups, namely, stationary nets and nets used in motion. 
The former group contains the most primitive nets, though nets 
of great complexity are now included in i t ;  and the simplest fixed 
nets, themselves derived probably from dams of rushes or stones 
so placed as to lead fish in to  a "pound" or enclosure, may with 
some confidence be considered as the ancestors of the great 
otter trawls now shot and towed daily from powerful steamers 
on fishing grounds more than a thousand miles from the market 
they work to supply. The more primitive fixed nets are  of far  less 
importance than movable nets (except in the capture of certain 
particular species), owing to the fact that they are  necessarily 
confined to very shallow water. The main types of movable nets 
may therefore be treated first. 

All nets are constructed in accordance with what is known of 
the habits of the fish they are designed to  capture; and as fishes 
may be roughly divided into those spending a t  least the greater 
part of their lives on or near the sea-bottom and those spending 
a great portion of their lives near the surface, two lines have been 
followed in the development of nets, some being designed to 
work on the bottom, others to work near the surface. The most 
important nets used in the capture of "demersal" or  bottom- 
living fishes are trawls; the most important pelagic nets are 
drift-nets. The word trawling was a t  one time applied to  more 
than one method of fishing, but has, a t  all events in Europe, now 
become restricted to the operation of a flattened conical net or 
trawl, dragged along the sea-bottom. There are two trawls in 
common use, the beam-trawl and the otter-trawl. They differ in 
the method adopted for extending the mouth of the net. The 
original form is the beam-trawl. 

The beam-trawl may be described as a flattened conical net 
whose mouth is kept open when in use by a long beam preferably 
of elm supported a t  the ends by iron runners, the trawl-heads. 
Trawl-heads are of various shapes, but usually take the form of 
a loop, the  curve being in front and ending in straight bars which 
meet a t  a point behind. One of these bars, the "shoe" lies along 
the sea-bed when the trawl is in use, and is usually of double 
thickness, in order to withstand wear. A square socket is bolted 
to the top of the head, to  receive the beam, and ring-bolts are 
fitted a t  the front of the curve and in the angle of the  "heel" 
for attaching the towing ropes and the "ground rope" t o  which 
the lower lip of the net is lashed. 

T h e  Net.-The top lip of the net is lashed along the beam, but 
the ground rope, being much longer than the beam, when the 
trawl is towed forms a deep curve between the trawl-heads, the 
centre or "bosom" thus being considerably behind the beam. Ac- 
cordingly, when the fish on the sea-bed are disturbed by  the 
travelling ground rope, the roof of the trawl is above them, and 
the way of escape has already passed and is moving steadily on: 
a great number of them therefore ultimately pass over the 
ground rope into the net. The net narrows gradually until the 
last few feet are reached: this terminal portion is cylindrical and 
is called the "cod-end." I t  is closed by  a line rove through the 
terminal meshes, the "cod-line." The fish taken mostly collect 
in the cod-end, and as their weight increases friction with the 
bottsm, i t  is protected by pieces of old netting laced across its 
under side. The fish not taken from the cod-end are found in 
the "pockets" the pockets are made by lacing together the upper 
and under sides of the net. They are wedge shaped, the points 
lying at  the sides of the net, a t  about the level of the bosom, the 
broad ends at  that of the entrance to the cod-end. At this level 
the lumen of the net thus is divided into three: a fish enters by 
the central passage, which is furnished with a valve-like curtain, 
the "flapper," and then either stays in the cod-end or works back 
along the sides into the pockets. Some species, particularly soles, 
are frequently found in the pockets. 

Dimensions.--A full-sized beam trawl has a beam from 45 to  
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50 ft. long, and its own length is nearly twice as great: the heads 
hold the beam from 34 to 49 ft. from the bottom. There are, 
however, wide local differences in  size and pattern: and the 
proportions of the various parts of the net and the sizes of the 
mesh depend also on the species sought. A North Sea trawl has 
a cod-end of about 12 ft., out of a total length of 75 ft.: its 
meshes are 3 in. in size in  the front part of the net, lessening to 
I+ in. in  the cod-end. Small pocketless trawls of 15 ft. beam 
are used for shrimping from open boats. Shank-nets, whose 
mouths are kept open by  wooden rectangles, with the lower 
lip a few inches from the ground are also used in shrimping. 

W o r k i n g  t h e  Net.-The large beam-trawl is towed a little 
faster than the tide, and in the same direction. I t  is drawn along 
by two ropes ("bridles") of 15 fathoms, one attached to each 
trawl-head and which are shackled to a 6 in, manila rope or 
warp. The length of warp run out is rather over 3 times the 
depth of the ground. Successful shooting of the trawl is an art 
which has to  meet and overcome innumerable difficulties caused 
by  the various combinations of wind, tide, ground and weather, 
and space does not permit of its discussion here. Essentially, 
i t  proceeds in the following stages. The beam and heads are put 
over the side and the net paid out after them: the fore bridle is 
run out until the beam is a t  right angles to the ship's side: both 
bridles and the warp are then run out: a rope ("guy") is how- 
ever attached to the warp when nearly out and made fast in the 
bow, in such a manner that if the net "comes fast" on an obstruc- 
tion the guy takes the strain and brings the ship head to wind, 
where she can lie until a change of tide enables her to  free her 
gear. The towing generally lasts one tide (6  hours) and the 
hauling of the nets is now usually effected by a small steam 
capstan ("steam man"), whose compact engine is housed under 
a cover on the capstan top. When the trawl-heads are made fast 
the net is hauled in by hand until the cod-end is reached, when 
a bight of rope is put round it, passed over a "tackle" (pulley 
block) and the cod-end heaved in by the capstan, when the cod- 
line is loosed and the fish fall on deck. 

Replacement  of Beam- by Otter-trawl.-Although a very 
old net, the beam-trawl reached its highest importance in the 
nineteenth century. I n  that century the sailing trawlers which 
employed it  increased greatly in numbers and tonnage and im- 
proved in equipment and efficiency: and they brought the whole 
North Sea under the trawl. I t s  closing decades however wit- 
nessed the beginning of the rise of the otter-trawl and of the 
use of steam in fishing vessels: and saw also the decay of beam- 
trawling and the decline of sailing trawlers. Thus in England 
and Wales there were over 2,000 first class sailing trawlers in 
1893, over 900 in 1900, 817 in 1913 and 272 in 1928: in the 
same period the average tonnage fell from 57 to 33. I n  the first 
stages of the change the fact that the otter could not be worked 
with confidence from a sailing vessel no doubt accelerated the 
adoption of steam power, since the efficiency of the otter ren- 
dered its use inevitable; while on the other hand the power of 
steam favoured the development of larger nets and enabled more 
distant grounds to  be explored and worked, and the otter, having 
no rigid beam, was capable of manufacture in a large size and 
of yielding, on an abundantly stocked ground, the large catches 
necessary to  pay the expenses of long voyages. I t  is probable 
that the low working expenses of sailing beam trawlers may en- 
sure their continuance on grounds near ports in close touch with 
good markets, especially when the fish on the ground are of the 
more valuable kinds ("prime"), although even on these grounds 
the motor otter trawler is increasing in importance; but in the 
present phase of fisheries it  is clearly the great steam trawler that 
bears the main burden of the supply of demersal fish. I n  1928 
steam trawlers landed in England and Wales 415,ooo tons of these 
fish; sailing (beam) trawlers less than 7,000 tons. 

T h e  Otter-trawl.- The essential feature of the otter-trawl 
is that its mouth is kept open not by a rigid structure but by 
two large boards, the otter-boards or "doors" acting like kites 
working horizontally instead of vertically. The device was em- 
ployed by yachts since its invention by Hearder in 1860, and 
later by  Danish plaice seiners, but the boards now used were first 

patented in 1894 and 1895 by Scott of Granton and Nielsen, a 
Dane, respectively. 

The otter-boards resemble massive wooden doors, liberally 
strengthened by iron bands: they are about 8 ft .  high, g ft. long 
and 3 in. thick. The net is fastened to shackles placed at  the 
top and bottom of the after-end of the board. Like the beam- 
trawl, the otter has many types, the proportions of the parts vary- 
ing with the species sought. Headlines may be as much as 120  f t .  
in length: the fore and af t  length of the actual net is rather less 
than that of the head rope, and as has been said that of the 
ground rope greater: the cod-end is usually about 14-18 f t .  Much 
research has been devoted to determining the actual spread of 
the net when towed: and i t  appears probable that a go ft. head- 
line gives a spread of rather over 50 ft. 

Work ing  the Net.-The operation of shooting is carried out 
fundamentally as in the beam-trawlj.e. ,  the trawl is brought a t  
right angles to the ship by running out the fore warp sufficiently, 
before both warps are lowered. The fore warp is then drawn to 
the quarter of the vessel, where it  is shackled with the after 
warp during towing. Towing takes place at  varying speeds, round 
about 2 i  knots, or in herring trawling 34 knots. Hauls vary in 
duration with the abundance of the fish: a common duration, 
seldom exceeded, is 3 hours. When about to haul the fore warp 
is released from the af t  and the ship steered in a curve to bring 
them both at  right angles to  the side and so clear of the pro- 
pellers. The warps are then rapidly wound in, and the net and 
cod-end brought on board as in the beam-trawl. The trawler 
carries her fish iced to port. 

Seines.--The movable nets most resembling trawls are seines. 
This net consists essentially of a long strip of netting with a 
buoyed headline and a weighted ground rope. I t  is taken out in 
a boat to some distance from shore, paid out in a curve concave 
to the beach, and the lines attached to the net being brought 
ashore, the net is hauled to land. This simple seine is used for 
the capture of smelts and other small fish, but most seines have 
developed into more complex forms, usually by  changes involving 
the formation of a bunt, or a true cod-end in the middle of the 
net: and several forms are worked completely away from shore. 

Thus the Danish plaice-seine is now worked by a small steamer 
or motor vessel. I t  is a net some 180 ft. long, with a 50 ft .  cod- 
end, and to each wing over a mile of warp is attached. One end 
of a warp is buoyed, and the ship moves in a great oval, paying 
out warp, net and second warp, and then returning to the buoy, 
when both warps and the net are hauled by  special winding 
engines. The net gives excellent results with plaice or, properly 
modified, with haddock on clean level sand a t  moderate depths, 
but has hardly fulfilled expectations for general fishing far from 
land. 

This net is the last development of the Danish seines. A 
simpler form is the eel drag-seine, which is worked from a boat 
in shallow water. I t  is somewhat smaller (140 ft. long) tapering 
a t  the wings and with a bag of 30 ft., the wings are attached to 
spars and drawn on board by warps. The  drift eel-seine is an 
interesting development. I t  is similar but smaller, and drifts 
with the boat, the ends of the net being kept apart by a floating 
spar or, latterly, by small trawl boards. The bag is valved by a 
funnel of netting. 

The Mediterranean $let de boeuf may be here included, as a 
net having affinities with both trawl and seine. I t  is worked 
between two boats, and has a very long cod-end. 

Pilchard-seines are shot about a shoal of these fish by boats 
guided by the signals of watchers ("huers") on shore. They are 
shot in a nearly complete circle, which is then closed by  a short 
"stop" net, when lines from the ends of the main net are taken 
ashore and the whole hauled to the shallows. The fish are then 
removed by a "tuck net," a small seine through whose lowest 
meshes a line is rove, so that by  hauling this line the net changes 
from a wall of netting to  a shallow basin. The main seine is 
about 2 0 0  fathoms long: as in the trawl, the meshes decrease in 
size towards the cod-end or purse. 

T h e  Purse-seine, much used in the United States and in 
Japan, is in principle a tuck-net. The mackerel or other shoal is 
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surrounded by a long wall of netting whose ground-rope bears 
rings through which is rove the line which on hauling converts 
the circle into a saucer. The slack of the net is then taken up 
gradually until the area is small and the fish are reached. I n  
Japan the fish are guided into the purse by a long line of net 
which acts as a leader. 

Drift-nets.-The nets of most importance after the otter- 
trawl are the drift-nets employed for the capture of herring, 
mackerel and other fish which pass much of their life near the 
surface of the sea. Although both herring and, in less degree 
mackerel are now trawled, the main fishery for these important 
fish is carried out by the drifters. 

Drift-nets as employed in Great Britain are of fine cotton, the 
rougher nets being used now only by continental nations. The 
size of net varies with the locality and the fish to be taken, as does 
the mesh; but a common length is 30 yds. The mesh measures 
in rows of knots to the yard vary from over 60 for sprat, 29 to 
36 for herring, and from 2 j  to 36 for mackerel. The nets are 
shot end to end on the same long warp, which may extend for 
as much as 3 miles, all headlines are buoyed by cork, the ground- 
ropes weighted. and in addition the warp is buoyed at intervals 
by buoys called bowls, the net being attached to the buoy ropes 
also. Some small nets are used with their headline a t  the surface, 
but usually they are sunk, except for mackerel. The warp is 
sometimes worked above the net, sometimes a fathom or more 
below it ,  the former are known as "sunk" nets, and French and 
Dutch drifters follow this plan; the others are called .'swum" 
nets. When riding a t  nets the strain of the warp is taken by a 
chain or rope called the "tissot" which joins the warp near the 
net. The warp is of 34 in. manila. The evolutions of shooting 
and hauling cannot be here described. The former is done so as 
to  ensure the nets drifting free of the ship, the latter with the 
vessels head up wind. 

Steam has replaced sail in drift vessels, and even more com- 
pletely, such sailing drifters as remain being aided by auxiliary 
motor engines. An interesting development is the success of 
small vessels capable both of working drift-nets and a t  other 
seasons a small otter-trawl. 

S t a t i o n a r y  Nets.-Stationary nets, except for a few fish are 
relatively unimportant and can receive little more than a men- 
tion. They are of four main kinds. Stake-nets are gill nets usually 
set up between tide marks and supported by stakes. Occasionally 
the net between pairs of stakes is occupied by a simple bag, as 
in Germany. If the stake-net acts as a "leader" into a circular 
enclosure of netting the net is a pound- or kettle-net. The bag- 
net and fly-net fof the capture of the salmon are merely elabo- 
rated forms of this type. The pound is roofed by netting, in the 
fly-net, and in the bag-net, which is floated-not staked-floored 
also. I t  is wedge shaped, narrowing gradually from the entrance 
end and divided incompletely by oblique internal walls or valves 
of netting into side compartments. 

The stow-net is used in the Wash, Thames and Solent for the 
capture of sprats. I t  is a pyramidal net, about 2 0 0  ft. long, 
whose nearly square mouth is kept open by 20 ft. "balks" of 
timber, the bottom one weighted. Four bridles lead from the 
ends of the balks to the chain by which the vessel employing the 
net is anchored, always in a tideway. The sprats are carried by 
the tide into the net, which on the slackening of the tide is 
hauled after it  has been closed by  raising the bottom balk up 
to lie against the top one. A small stow-net is used also for taking 
"whitebait." 
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SEIPEL, IGNAZ (1876-1932), Austrian statesman and 
Roman Catholic priest, was born in Vienna July 19, 1876. As 
professor a t  Salzburg (1909-12) he saw much of Heinrich Lam- 
masch (q .v . ) ,  with whom he worked until 1917 in the preparation 
of an edition of the writings of Hugo Grotius on international law. 

Seipel was appointed to Vienna University in  1917 and his 
work, Nat ion  and State,  dealing \nth the supernational state, such 
as the Austro-Hungarian Monarchy, as  a higher type of State 
compared with the national State, and thus viewing Austria- 
Hungary's future optimistically, a t  the same time favouring a 
reasonable pacificism, caused the Emperor Charles to  include him 
in the circle of those men who were to prepare the way tor  peace 
through unofficial negotiations abroad. At the same time, the 
German parties in the Austrian Parliament summoned him as 
scientific expert to  the consultations on the reform of the consti- 
tution now recognised as overdue, and in these Seipel supported 
moderate federalism on a national basis. But the downfall of 
the Austro-Hungarian Monarchy could riot be prevented either by 
reform of the constitution or by the peace policy of the Lam- 
masch Ministry, which took office a t  the eleventh hour, in Oct. 
1918, and included Joseph Redlich and Seipel as peace exponents. 

After the collapse, Seipel succeeded in preventing the threatened 
split of the strongest Conservative party in  the country, the 
Christian Socialist, into a illonarchist and a Republican party. 
This and the necessity of getting new men into Parliament under 
the new conditions caused his election in 1919 to the National 
Constituent assembly by the electoral division for central Vienna, 
and later to the National Council. During the first coalition 
Government, Seipel worked against too close an alliance of the 
Christian Socialists with the Social Democrats; in  particular he 
prevented the execution of far-reaching schemes for the socialisa- 
tion of means of production. After the elections of 1920, which 
returned the Christian Socialists a t  the head of the poll, Seipel 
was undisputed leader of his party. Under his influence Austrian 
policy gradually veered to the right, and after the resignation of 
Dr. Schober (q.v.), Seipel created a firm Anti-Socialist majority 
by concluding a parliamentary pact with the Pan-Germans. H e  
then took office as Chancellor (May 31, 1922). At that time the 
universal misery had reached its climax owing to the policy of 
inflation. Seipel, together with his Ministers of Finance, August 
SCgur and Victor Kienbock, put an end to inflation by the crea- 
tion of a new note bank independent of the Government and 
prepared for his negotiations with the League of Nations in  the 
autumn of 1922 by his political journeys to  Prague, Berlin and 
Verona, by which he obtained the guarantee of a foreign loan by 
a number of States and eventualIy the loan itself. Seipel succeeded 
by hard fighting in carrying through Parliament the acceptance of 
the Geneva Protocol and of the foreign controller of Austrian 
finances appointed by the League of Nations, and led Austrian 
policy to  the re-establishment of almost complete financial equilib- 
rium, and his majority and position were confirmed by  the elec- 
tions of October 1923. I n  the autumn of 1924, however, when he 
had hardly recovered from a wound inflicted in a n  attempt on his 
life, he resigned office on account of opposition encountered from 
that wing of his own party which represented local interests in the 
provinces. Seipel took office again on Oct. 20, 1926, a t  the head of 
a Christian-Socialist-Pan-German coalition, which he managed 
shilfully, discouraging open Anscl~lzlss propaganda and insisting 
on the maintenance of treaties, but stressing every opportunity for 
co-operation with Germany. Proper control of the budget was 
assured as a safeguard against the repetition of scandals. The 
elections of April 1927 continued Dr. Seipel's mandate; but his 
term of office witnessed dangerous growth of hostility between the 
Socialist and Anti-Socialist elements. On May 4, 1929, Dr. Seipel 
retired, and was succeeded as chancellor by Ernst Streerowetz. 

SEISIN, the possession of such an estate in land as  was an- 
ciently thought worthy to be held by a free man. Seisin is of 
two kinds, in law and in deed. Seisin in law is where lands de- 
scend and the heir has not actually entered upon them; by entry 
he converts his seisin in law into sejsin in deed. Seisin is now 
confined to possession of the freehold, though at  one time it  ap- 
pears to  have been used for  simple possession without regard t o  
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the estate of the possessor. I t s  importance is considerably less 
than i t  was a t  one time, owing to the old form of conveyance by 
feoffment with livery of seisin having been superseded by a deed 
of grant (see FEOFFMENT), and the old rule of descent from the 
person last seised having been abolished in favour of descent from 
the purchaser. At one time the right of the wife to dower (9.v.) 
and of the husband to an estate by courtesy (9.v.) depended 
upon the doctrine of seisin. 
Primer seisin was a feudal burden a t  one time incident to  the 

king's tenants i n  capite, whether by knight service or in  socage. 
I t  was the right of the Crown t o  receive of the heir, after the 
death of a tenant in  capite, one year's profits of lands in  posses- 
sion and half a year's profits of lands in reversion. This was ended 
by  the act abolishing feudal tenures (12 Car. 11. c. 24, 1660). 

See F. W. Maitland, "Seisin of Chattels," Law Quarterly Review, 
vol. I., p. 324 and "The Mystery of Seisin," Law Q.R. ii. 481; 
Pollock and Maitland, Hist. Eng. Law, vol. ii. 29 seq. 

SEISMOMETER. The term seismometer (from aerapbs, 
a n  earthquake, and ~ C T P ~ Y ,  a measure) was invented by David 
Milne (afterwards Milne Home) in 1841 t o  denote an instru- 
ment for  recording and measuring the movements of the ground 
during an earthquake. I t  is our earliest seismological term. A 
few years later, the name seismograph (ypa+q, a writing) was 
given to an instrument erected in  185j by  L. Palmieri in the 
(then) new observatory on Vesuvius. A much simpler type of 
instrument is included under the heading of seismoscope and aims 
a t  little more than the announcement of the fact that a shaking 
has occurred, or the record of its time or direction. 

E a r l y  Instruments.- The first seismometer deserving of the 
name was one invented in 1841 by J. D. Forbes for "measuring 
earthquake shocks and other concussions." The scientific prin- 
ciples underlying the construction of seismographs were realized 
in 1880 by some of the British teachers in Japan-J. A. Ewing, 
T. Gray and J. Milne-and the instruments erected by  them in 
Tokyo and elsewhere, threw much light on the nature of the 
earthquake-motion. I n  1851-52, the attempt of G. H. and H. 
Darwin a t  Cambridge to measure the lunar disturbance of gravity 
led to the construction, in  1893, of H. Darwin's bifilar pendulum 
and of Rebeur-Paschwitz's horizontal pendulum (1887). 

Seismoscopes.-The earliest instrument of the kind known to 
us may be classed as  a seismoscope. The invention of a Chinese 
scholar Chang HCng, it  dates as far  back a s  the year A.D. 132. 
I t  consisted of a column so suspended that it  could move in one 
of eight directions. A ball was held lightly along each of these 
lines and, when thrown down by the rod, was caught in  a cup 
below and so revealed the direction of the motion. 

Later seismoscopes were frequently designed to give the time 
of occurrence of a shock. They consisted as a rule of a hori- 
zontal rod lightly pivoted a t  one end and provided with teeth 
below so that, when the rod fell, the teeth caught a pin projecting 
from the pendulum of a clock. 

M o d e r n  Types.-The essential feature of a seismometer is that 
some point or line within i t  shall remain at  rest, or very nearly so, 
during the complicated movements of the ground in an earth- 
quake. Various methods of obtaining such steady points have been 
proposed, but the instruments in general use are various forms 
of pendulums, either common pendulums, in  which a heavy mass 
is suspended by a wire or rod from a fixed point above, or 
inverted pendulums, which consist of a vertical rod with its 
lower end pointed and working in a conical cavity and carrying 
a heavy mass a t  its upper end, or horizontal pendulums in which 
a horizontal rod carrying a heavy mass is suspended from two 
points in various ways. A few instruments are a combination of 
two forms of pendulum-the Ewing duplex pendulum seismometer 
of common and inverted pendulums, and the instrument used 
by the Darwins of common and horizontal pendulums. Two 
methods of registration are now used-the one mechanical, a 
fine point tracing the movement on smooth paper covered with a 
thin layer of smoke, the other photographic, the beam of light 
either passing through a hole a t  the end of the pendulum or, more 
generally, reflected from a mirror connected with it. 

An impcrtant point to  remember about all pendulums is that 

they tend to oscillate with their own proper period. I f  the period 
of vibration of an earthquake should approach that of the pendu- 
lum, such vibrations will then be unduly magnified in the record. 
The tendency is met, and the record corrected, by some form of 
damping, such as the resistance of a liquid (as in the Darwin 
bifilar pendulum), or a confined air-space (as in the Wiechert 
pendulum), or electro-magnetic reactions (as in the Golitsyn and 
Milne-Shaw seismographs). 

Common Pendulums.-Seismometers based on the common 
pendulum were in early use. One was erected near Comrie in 
Perthshire in 1840. I t  was 39 inches long and the bob carried at  
its lower end a pointer that traced the movement of the pendulum 
in a thin layer of sand below it. Instruments of this class have 
always been favoured in Italy, and many records of distant earth- 
quakes have been obtained by them. They agree closely in their 
methods of recording the movements on smolred paper wrapped 
round a revolving drum. A thin rod, projecting downwards from 
the bob of the pendulum, works in slits in the short arms of two 
horizontal levers. The short arms are a t  right angles t o  one an- 
other, so that the pointed ends of the long arms record two per- 
pendicular components of the motion. One of the levers is straight 
and the other is bent a t  right angles, or both are bent a t  an angle 
of 4j0,  and the pointed ends rest near one another on the smoked 
paper in motion below. The instruments differ chiefly in  the length 
of the pendulum and the weight of the bob. 

I n v e r t e d  Pendulums.- The oldest form of inverted pendu- 
lum seismometer, indeed the oldest seismometer of any kind, was 
that designed by Prof. J. D. Forbes in 1841 and erected in the 
same year a t  several places near Comrie. I t s  essential features are 
shown in fig. I. The heavy ball C is carried on a vertical metal 
rod AB, on which i t  can be adjusted at  any heigh't desired. The 
rod ends below in a cylindrical steel wire D fixed to the base of 
the instrument, which can be made more or less stiff by altering 
its free length. As this wire is cylindrical, the direction of the 
displacement is indicated by the plane of vibration of the pendu- 
lum. The self-registering part of the instrument consists of a 
spherical segment E of copper lined with paper, against which a 
pencil F, in the top of the pendulum rod, is pressed by a spring. 

The most widely used form of inverted pendulum is that de- 
signed by Prof. E. Wiechert. I n  one, the heavy mass consists of 
iron plates, weighing a little more than a ton. This is carried on 
a stout iron rod, supported a t  the lower end on springs which 

enable it  to turn freely in any direction 
and vet. after disturbance. restore it to its 
vert;ca~'~osition of equilibrium. The dis- 
placements of the pendblum are magnified 
by two levers ending in fine glass rods 
which inscribe the records of their move- 
ments on a sheet of moving smoked paper. 
By means of air-damping cylinders, the 
pendulum can be made as  nearly aperiodic 
as is desired. The movements of the 
ground are magnified about 500 times. I n  
a still more sensitive form of the instru- 
ment, the iron plates forming the heavy 
mass are replaced by a cylinder that can 
be filled with the heavy mineral barytes. 
The weight is thus increased to nearly 17 
tons, while the movements are magnified 
2,200 times. 

I N -  H o r i z o n t a l  Pendulums- The hori- 
VERTED P E N D U L U M  zontal pendulum in its simplest form con- 
sists of a metal rod or frame rotating about a nearly vertical axis, 
and carrying a heavy mass near one end or the middle. I t  may be 
(a) supported on two conical steel points, or (b) one end of the 
rod may be pointed and rest in a conical hole i n  the frame while 
the other is supported by a wire, or (c) the rod may be supported 
by two wires, the weight being either between or  outside the two 
points of attachment of the wires. Whatever the mode of sus- 
pension, however, it is essential that the horizontal distance be- 
tween the points of support shall be very small compared with 
the vertical distance between them, that is. that the line joining 
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I -  *B I tachedtothe long hand of a watch 
cuts off the light once every hour, 

the two points of support shall be inclined at  a very small angle 
to the vertical. I n  each case, it  is clear that, if the pendulum 
when a t  rest is directed east and west, it is only movements which 
are wholly or partly in the north-south direction that disturb the 
instrument. For a complete representation of the horizontal mo- 
tion, it  is therefore necessary t o  have two similar instruments 
placed side by side a t  right angles. 

The Rebeur-Paschwitz horizontal pendulum is of interest as 
the first instrument erected by which records of distant earth- 
quakes were regularly made. I t  is notable for its lightness and 
small size, its weight being only 14 ounces and its length less than 

, 

8 inches. I t  consists (fig 2) of three thin brass tubes, C, I), E, 
in the form of an isosceles triangle, carrying a small mass M. 
The two equal tubes are prolonged at A and B and end in small 
spherical agate cups. These rest against steel points fixed to the 
frame of the instrument. The rod G projects a t  right angles to  
the tube E, and to i t  is attached the mirror F, which passes 
through the frame of the support. The photographic method of 
registration is used. 

The Milne seismograph (fig. 3) was used by Prof. Milne in 
Japan for the registration of distant earthquakes and, with im- 
provements in  detail, became for many years the standard instru- 
ment at  the observatories under the care of the British Association 
Seismological Committee. The boom of the pendulum BD is an 
aluminium rod about 39 inches long. The bob M consists of two 
brass balls, each about half a pound in weight and attached to the 
ends of a short bar crossing the boom at  right angles. At the end 
B of the boom there is a small agate cup that rests on a steel 
point in the cast-iron column AB, which is about 20 inches in 
height. The boom is further supported by a silk thread CA, 
which passes over a small pulley at  the top of the column. I t  
ends a t  D in a small aluminium plate, in which there is a narrow 
slit. I n  the top of the case containing the recording part of the 
instrument a similar plate is fixed in the direction at  right angles 
to the other. A ray of light from an adjacent lamp is reflected 
by a mirror so as  to  pass through both slits and form a small 

spot of light on a sheet of bro- 
mide paper wrapped round the 
brass cylindrical drum P. The 
drum is 39 inches in circumfer- 
ence, rotates once in four hours, 
and, wlth every revolution, ad- 
vances one-quarter of an inch in 
the direction of its axis. Close to 
the end D,  a small shutter at- 

I thus poviding the scale 01 time. 
FROM G L A Z E B R O O K ,  ' D I C T I O N A R Y  O F  A P P L I E D  
pwyq,eq- I t  would be difficult to over- 

which rotates in an agate setting and is coupled to the free end 
of the boom. This gives a magnifying power of 300. After pass- 
ing through two cylindrical lenses a t  right angles to  one another, 
the beam of light converges to so fine a point on the paper that 
waves with a period of two or three seconds are elearly shown on 
paper moving at  the rate of about 20 inches an hour. 

The Omori horizontal pendulum (fig. 4) belongs to  the same 
type as the Milne seismograph, the chief difference being that the 

record is made on smoked paper, 
thus allowing a much more open 
diagram. The boom BC is an iron 
rod about 40 inches long and 
the bob M is a cylinder filled with 
lead and weighing about 30 

pounds. The pointed end B rests 
in a conical socket fixed to the 
iron supporting column, the other 
support being a wire CA that 
passes over a pulley a t  the tcp of 

F R O M  D A Y I S O N ,  "A MANUAL O F  S E I S H O L O G I "  the The recording lever 

FIG. 4.-OMORI-s HORIZONTAL D E  is a light aluminium rod 
P E N D U L U M  which turns about an axle F con- 
nected with the ground. The short arm F E  of the lever ends a 
horizontal fork, the branches of which pass round a vertical steel 
axle connected with the mass M. This axle turns with great free- 
dom, so that there is very little friction between i t  and the lever. 
The other end D of the lever is a light aluminium pointer which 
rests lightly on a sheet of thinly smoked paper wrapped round the 
rotating drum P .  The drum is about 36 inches in circumference, 
rotates once an hour, and advances parallel to its axle one-sixth 
of an inch with every revolution. Once every minute, time-marks 
are made on the paper by a small pointer (not shown in fig. 4) 
connected with a clock. The chief advantage of the Omori pendu- 
lum is the open diagram that it provides, but, being undamped, 
the oscillations of the pendulum lessen the value of the record. 
The Ornori pendulum is also made in other forms. I n  the portable 
form, the mass weighs about 6s  pounds and the length of the rod 
is nearly 30 inches. For recording local shocks, two other forms 
are used. I n  one, the mass weighs IIO pounds, the length of the 
rod is nearly 8 inches, and the movements of the ground are 
magnified 20 times; in the other, the corresponding figures are 
33 pounds, 24 inches and 70 times. A somewhat similar instru- 
ment is the Bosch-Omori horizontal pendulum, one form of which 

records mechanically and the other photo- 
graphically. 

The Darwin bifilar pendulum (fig. 5 )  
is a modification of the instrument used 
by G. H. and H. Darwin in their experi- 
ments on the lunar disturbance of gravity. 
In this instrument, the mirror M itself is 
the bob of the pendulum. I t  is carried by 
a fine silver wire, passing through two 
hooks C, D, ~n the rim of the mirror and 
attached to two points of support a t  a very 
small distance apart horizontally The in- 
strument is damped by being entirely im- 
mersed in oil, and its movements are re- 
corded by light reflected from the mir- 

. - -- 
FIG. 3.-MILNE'S SEISMOGRAPH estimate the value of the records 

made all over the world with the Milne seismograph. The magni- 
fying power of the instrument is, however, low (about 7 or 8 
times), and it is unprovided with any form of damping. Both of 
these defects have been removed by Mr. J. J. Shaw, and, since 
191 j, the Afilne-Shaw seismograph has been gradually replacing 
the earlier form. I n  this, a boom, 16 inches long, carries a heavy 
mass weighing one pound, and also a damping vane which moves 
in a magnetic field so strong that the pendulum is brought to rest 
after each oscillation. The beam of light is reflected by a mirror 

ror to a sheet of bromide paper wrapped 
round a revolving drum. Though many . 
earthquakes have been recorded by the 

FIG. 5.-DARW1N B1- bifilar pendulum, it does not, owing to its 
F I L A R  P E N D U L U M  immersion in oil, respond to the prelimi- 
nary tremors of short period. The instrument is, however, ex- 
tremely sensitive to  small tilts of the ground, and it  has been 
found possible to measure a t ~ l t  of d5 of a second, which is equal 
to the angle formed by lifting through a n  inch the end of a line 
one thousand miles in length. 

The Golitsyn seismograph, like the Darwin ~endulum,  belongs 
to the third type of horizontal pendulum. The arrangement of 
the mass M and the supporting wires AB, CD are as shown in fig. 
6. The weight of the mass is about IIO kg. At one end of the 
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beam, a copper plate is attached horizontally and placed between 
a pair of powerful horseshoe magnets. When the pendulum is 
displaced, currents are induced in the copper plate, and the 
attraction between them and the magnets damps the swing. By 
adjusting the distance between the magnets, the pendulum can 
be rendered absolutely aperiodic. close to the copper plate, coils 
of fine wire are also attached to the beam and placed between 
another pair of horseshoe mag- 
nets. When the beam moves, an 
electric current is generated in 
the coils, and is transmitted to 
a sensitive d'Arsonva1 galvanome- 
ter, the movements of which 
are registered by a ray of light 
reflected by  the galvanometer 
mirror on to photographic paper 
wrapped round a revolving drum. 
This current is proportional, not 
to  the displacement of the beam, 
but to  its velocity. Thus, the 
record does not correspond to the 
actual movements of the ground, 
but it gives with great accuracy 
the epochs of the various phases 
of an earthquake. Though not 
without disadvantages, the in- 
strument possesses many com- 
pensations. I t  can be accurately MOM 

damped, i t  can be arranged so as 6.-G0L'TSYN HORIZONTAL 

to magnify the movements of the P E N D U L U M  

ground 1,000 times or more, owing to its suspension by wires the 
beam moves without friction, and the recording apparatus can be 
placed a t  some distance from the pendulum, if desired. 

A pendulum suspended in the same manner, with a small con- 
cave mirror attached to the rod at  the centre of rotation, has 
recently ( 1 ~ 2 7 )  been erected by Mr. M. Ishimoto a t  Tokyo and 
other places in order to measure very small tilts of the ground. 

Ver t ica l  Mot ion  Seismograph.-All the instruments de- 
scribed above are designed to record the horizontal cm-nponent or 
components of the earthquake 
motion. Instruments intended for 
recording the vertical component 
depend as a rule on a principle 
first recognised by Prof. T. Gray 
in 1881. Gray's vertical motion 
seismograph, with improvements 
suggested by Sir J. A. Ewing, is 
represented in fig. 7. I n  this in- 
strument, AC is a horizontal 
metal beam, carrying near one 
end the cylindrical heavy mass M. 
The beam turns about a fulcrum 
a t  the end A, which consists of 
two steel points fixed to a projec- 
tion from the frame and pressing 
into a hole and knife-edge at  the 
end of the beam. I t  is supported 
by two long springs S, adjustable 
at  the upper end D, while their 

. lower ends are attached to a hang- FIG. 7.-GRAY'S A N D  EWING'S VER- 

ing cross-bar B, in the middle TICAL MOTION SEISMOGRAPH 

of which a point presses against the lower side of the beam. The 
length of the springs S is adjusted so that the moments about the 
fulcrum of the weight of the pendulum and the upward pull of the 
springs are approximately equal. When the fulcrum A is dis- 
placed in the vertical direction, the line that remains steady lies 
within the mass M on the side of its centre away from the fulcrum, 
and the movements of the ground are magnified by a lever pro- 
jecting downwards from the free end of the arm. I n  Galitzin's 
vertical motion seismograph, which is a compact form of the 
above, the weight of the beam and mass is about 54 pounds and 
the length of the beam 30 inches. At the end of the beam are 

attached a copper plate and coils of wire placed between magnets, 
the one for damping the instrument and the other for recording 
the velocity of the beam, as in the horizontal motion seismograph. 

BIBLIOGRAPHY.-The literature of seismometry is very extensive, 
and it is only possible here to refer to a few of the works in which the 
theory aild construction of different instruments are described-R. 
Ehlert (Beit. zur Geoph., vol. 3, 1896-98, pp. 350-474) ; J. A. Ewing, 
Eerthquake Mearurement (Tokyo Imp. Univ., Mem. Sci. Dept., no. 9, 
1883, pp. 1-92) ; Prince B. Galitzin, Vorlesungen iiber Seismometrie 
(1914, pp: 1-538, German trans. edited by 0. Hecker) ; C. G. Knott, 
The Physzcs of Earthquake Phenomena (1908, pp. 48-89) ; H. F. Reid, 
Theory o f  the Seismograph (Californian Earthquake of 1906, vol. 2, 
19x0, pp. 143-190) and On the Choice o f  a Seismograph (Amer. Seis. 
Soc. Bull., vol. 2, 1912, pp. 8-30) ; G.  W. Walker, Modern Seismology 
(1913, pp. 1-36) ; and E. Wiechert, Theorie der automatischen Seis- 
mographen (Abhand. der kon. Gesell. Wissen. zu Gottingen, Math. 
Phys. Kl., vol. 2 ,  1903, pp. 1-128). Brief descriptions of several in- 
struments specially adapted for recording near earthquakes, such as 
Ewing's three component seismograph, the Gray-Milne seismograph, 
and Ewing's duplex pendulum seismometer, will be found in C. 
Davison's Manual of Seismology (1921, pp. 17-22). 

SEISTAN, the ancient Sakastane ("land of the Sakae"), an 
extensive border district between Persia and Afghanistan, situated 
in most part between 29' o' and 32' 0' N., and 61' o' and 62' 30' 
E. I ts  area, some IOO m. in extreme length and breadth, covers 
about 7,000 sq.m. about two-fifths of which lies in  Persia and 
three-fifths in Afghanistan. The total population was estimated 
a t  205,000 in 1906. 

A physical feature of this region of Asia is that none of the 
rivers flow to the sea, but discharge into great inland depressions- 
the Seistan depression being one-of which the general level is 
about 1,400-1,700 ft. above the sea. Regarded as a whole the 
Seistan depression, or Hamun, into which the rivers here discharge 
themselves, consists of two extensive lagoons, formed respectively 
by the Harud Rud and the Farah Rud (both coming from the 
north), and by the Helmund river and Khash Rud (coming re- 
spectively from the south and east). South of these lagoons 
extends a tract of country coyered with reeds called the Naizar. 
When the rivers are in  flood the two lagoons become united and the 
inundation covers the Naizar also. A further tract then also 
becomes overflowed, so that a great lake is formed which, lastly, 
discharges its redundant waters, through a course called the Shela 
(or Shelag), into a depression called the Gawd i Zarih. 

The population consists chiefly of Tajiks, but Baluchis and 
Qainis, descendants of the ancient rulers of the land, have also 
established themselves; and Nadir Shah forced some nomad 
tribes of Shiraz to emigrate to Seistan. 

Politically, Seistan is divided between Persia and Afghanistan 
by a theoretical boundary line fixed by Commissions appointed to  
examine the question in 1872 and 1903-5. This line runs from 
the Kuh i Malik Siyah mountain, on the Perso-Afghan frontier, 
roughly north-east to Band i Seistan on the Helmund, thence 
northward to the Naizar reed beds on the Hamun shore, whence 
it turns westward to Siyah Kuh. The part falling to Persia west 
of this line is usually known as "Seistan Proper" and that on the 
east as "Outer Seistan." 

The original chief town of Persian Seistan, Sihkuna, has been 
supplanted by Nasratabad (formerly Nasirabad), founded by  the 
Amir of Qain about 1870, and locally known as Shahr-i-Seistan. 
Qain (9 .v . )  and Seistan together form a hereditary governorship, 
practically independent of the governor-general of Khurasan. 

The trade outlets from Seistan proper are: (a) from Nasratabad 
southward to Duzdab (13 j m.) and thence by  rail to  Nushki and 
Quetta; (b) from Nasratabad to Birjand, where the route joins 
the Meshed-Duzdab motor road. Both roads are unmetalled but 
are passable for light motor traffic; transport by caravan on the 
first takes 7-8 days t o  Duzdab, and on the second 14-15 days to  
Birjand. A project was under consideration in 1927 for a light 
railway from Duzdab to Seistan, for the transport of the wheat 
which is the special product of the district, to  the Indian market. 

Afghan Seistan comprises the land east of the frontier described 
above, and includes the Hamun i Puza (the more eastern of the 
two northern lagoons) up to Juwaim in the north; the tract ex- 
tends southward to the frontier of Persian Baluchistan, in which 
country lies the Gawd i Zarih lagoon. The capital is Khakansur, 



a small settlement on the Khash Rud, about 30 m. north-east of 
Nasratabad. 

History.-The ancient Drangianu, or land of the Drangai, 
received the name of Sakastane after the country was conquered 
by the Sakae (Scythians) about 128 B.C. Certain references in 
the Avesta lead to the supposition that Seistan, in antiquity, was 
a principal seat of the Zoroastrian religion. In  ancient and 
mediaeval times the name Sakastane denoted a larger area than 
the name now implies and possibly even included a great area 
towards the east up to Kandahar. Ardashir, the founder of the 
Sasanian dynasty, subjugated Sakastane, but during the Sasanian 
epoch the Sakae appear rather as allies than subjects. 

The Arab conquest of Seistan began in 683-4, but the hold of 
the country by some of the caliphs was precarious and uncertain. 
The only time Seistan played an important part in mediaeval 
history was during the reign of the Safavid dynasty-founded by 
Yaqub b. Layth, himself a Seistani-during which period it was 
naturally the central land of the dynasty. After the downfall of 
the Safavids, Seistan belonged successively to the empire of the 
Samanids and Ghaznawids, but the land had its own maliks, or 
~laiive ruiers, under the suzerainty of the greater dynasties. 

The early ravages of the Mongols reached the frontiers of 
Seistan and after their departure its history becomes confused 
and several persons strove for the supremacy. In  1300--I Seistan 
suffered from an invasion of the Chagatai and then, again, sus- 
tained fearful damages from the Mongols at  the hands of Timur, 
who destroyed Zaranj, the capital situated near the Sanarud 
canal, took prisoner the malik, Qutb ud Din Kayam (1383) and 
destroyed the canal system of the land. 

Thenceforward Seistan had its own rulers until Shah Ismail 
conquered the country in 1508-9. The native princes of Seistan 
remained vassals of the Persian empire till the Afghan invasion 
of Mir Mohammed ( 1 7 ~ 2 1 ,  when the ma&, Kayani Mohammed, 
by means of a disloyal treaty with the Afghans, secured for him- 
self the possession of Seistan and Khurasan. H e  was slain by 
Nadir Quli Khan, the general of Shah Tahmasp who, afterwards, 
as Nadir Shah, retained Seistan as part of his Persian dominions. 
After Nadir's death (1736) Seistan came under the suzerainty of 
Ahmad Shah, the Durrani ruler of Afghanistan but, on his death 
( I  773), the land became a bone of contention not so much 
between Persians and Afghans a s  between Herat and Kandahar. 

Eventually the internal dissensions of Afghanistan gave Persia 
her opportunity-the Sarbandi chief, Ali Khan, allied himself 
with the Persian government, hoisted the Persian flag on the 
fortress of Sihkuha, the capital town, and sent his sons as hostages 
to the Shah a t  Meshed (1853). The Shah's army finally took 
possession of Seistan in 1865, and two years later it  was placed 
under a Persian governor with the title of Hashmat ul Mulk. 
Complications between Persia and Afghanistan during this period 
led to British arbitration and the delimitation of the border by 
the Seistan Commission of 1872, under the leadership of Sir 
F. J. Goldsmid. I n  accordance with the award, the Persian 
forces evacuated that part of Seistan lying on the right bank of 
the Helmund. The work of delimitation was finally completed 
by the MacMahon Mission in 1903-5. 

B1~~1oc~A~~~. -Beres ford  Lovett, "Survey of the Perso-Kalat 
frontier," Proc. R.G.S., 1871-72, XkT.; H. W. Bellew, From the 
Indus t o  the Tigris (1872) ; F .  J. Goldsmid, Eastern Persia, i. (1876) ' 
G. N. Curzon, Persia and the Persian Question (1892) ; C. E, Uat; 
Khurasan and Seistan ( 1 9 ~ ~ )  ; P. M. Sykes, (LA fourth journey in 
Persia," Geogr. J., 1902, XIX.; T e n  thousand miles in Persia (1902), 
PP. 361-393; H. R. Sykes, "Some notes on journeys in southern and 
south-eastern Persia," J. Manchr. Geogr. S O C ,  1905, XXI.; E. Hunt- 
ington, "The depression of Seistan," Bull. Amer. Grogr. Soc., New 
york,  1905, XXXVII.; R. pumpell,,, u ~ ~ ~ l ~ ~ ~ t i ~ ~ ~  in ~ ~ ~ k ~ ~ t ~ ~  with 
an account of eastern Persia and Seistan," C rnegie Instn. Washington, 
No. 26; H. MacMahon, "Recent survey and exploration in Seistan," 
~ e o ~ r .  J., 1 ~ 0 6 ,  XXVIII. and "~eistan: past and present," J.  Sot. 
Arts, 1906, LIV.; A. Hamilton, Afghanistan (1906) ; G. P. Tate, The 
Frontier o f  Baluchistan (1909) and Seistan: a memoir 0% the history, 
topography, etc. (Calcutta, 1910-12) ; Sven Hedin, Z u  Land nach 
Indien d w c h  Pers i~n,  Seistan, Belutschistan (1910) and Overland to  
~ n d i a  (1~10)  ; N.  Annandale, "Notes on the vegetation of Seistan," 
J .  6 Proc. Asiat. Soc. Bengal, 1919, X V ,  and "Report on the aquatic 
fauna of Seistan," Rec. Indian 4 ~ ~ ~ .  calcutta, Ig19-21, ~ ~ 1 1 1 , ;  H. 
Ficker, "Ergebnisse der meteorologischer Beobachtungen in Husseina- 

bad (Persien Seistan)"; Met. Z., 1921, pp. 257-261; A. Mohr, 
"Seistan," Norsk Grogr. Tidss., 1927, Bd. I., Heft 6-7, pp. 386-415. 

(P. z. C.) 

SEITZ, KARL (1869- ), Austrian politician, was born at  
Vienna on Sept. 4, 1869, the son of a wood merchant. Joining the 
Social Democratic party in 1888, he organized the Social Demo- 
cratic teachers of Vienna, and in the diet of Lower Austria waged 
a fierce fight against Burgomaster Lueger and the dominant Chris- 
tian Socialist party. Elected to the Austrian Reichsrat in 1901 
he became after the death of Pernerstorfer, its vice-president down 

- to  its dissolution. After the revolution of 1918 he was presi- 
dent of the German-Austrian National Assembly, and subse- 
quently of the national parliament (Nationalrat) until the new 
elections in Oct. 1920, and acting federal president until Nov. 
1920. In  1921 he was vice-president of the Natiotzalrat. I n  Feb. 
1934, after the failure of the socialist revolt, Seitz was imprisoned, 
but was released in December. He was again arrested after the 
Altschluss in March 1938. 

SEJANUS, LUCIUS AELIUS, favourite and minister of 
the emperor Tiberius. H e  was the son of Sei'us Strabo, prefect of 
the praetoriails, and was adopted iiito the Aeliaii geiis. Xhen  his 
father became governor of Egypt, Sejanus was made prefect in 
his stead, with the support of the praetorians, whom he concen- 
trated in a camp on the Viminal hill. H e  became virtually ruler 
of Rome. I n  pursuit of a still higher ambition, he poisoned Drusus, 
whose death was followed by those of Agrippina and her sons, 
Drusus and Nero, all under suspicious circumstances. H e  then 
induced Tiberius to return t o  Capreae. Tiberius caused Sejanus 
to be put to death (A.D. 31). 

see ti  it^^, Annals, iv. 2, 3, 8, 39-j9, 74, v. 6-9; Suetonius, 
Tiberius, 62 ; Dio Cassius, lvii., lviii.; Juvenal, x. 65-86; J. Julg, Vita 
Aelii Sejani (1882), with notes giving full references to authorities; 
J. C. Tarver, Tiberills the Tyrant, chap. xvii.  o on don, 1~02) .  

SEKONDI, a town on the Gold Coast, British West Africa, 
in 4. 57' N., I 0  42' W., and 167 m. by rail S. by W. of Kumasi. 
pop. (1932) est. 17,884, about 500 were Europeans. Sekondi is 
one of the old trading stations on the Guinea coast, and Fort 
Orange was built here by the Dutch about 1640, the English later 
on building another fort near by. I n  1694 the Dutch fort was 
plundered by the Ahanta, who in 1698 burnt the English fort. I t  
was not rebuilt, and it was not until 1872 that the place became 
definitely British. The town was of little account until i t  was 
chosen as the sea terminus of the railway serving the gold-mining 
districts and Ashanti. The railway reached the Tarkwa goldfields 
in 1901 and the Obuassi mines in 1902. Although i t  had no shel- 
tered harbour (ships had to anchor in  the roadstead half a mile 
from the shore). Sekondi then became the chief port of the Gold 
Coast colony. But after the opening in 1928 of the deep water har- 
bour a few miles west a t  Takoradi (q.v.) Sekondi declined as a 
port. I t  however, to  be a business centre, with excellent 
rail and road cohnections with Takoradi. 

SELACHIANS, a group of fish-like vertebrates that includes 
the sharks and rays. They are often ranked as a sub-class of the 
Pisces, but differ so fundamentally from the bony fishes that it  
is best to  recognize them as a distinct class, Selachii, which may be 
thus defined:-Craniate vertebrates with jaws, and with branchial 
arches supporting the gills. Nasal organs, paired blind sacs, with 
incompletely divided external apertures. Skin with denticles strut- 
turally similar to  teeth; no dermal ossifications. Internal skele- 
ton cartilaginous. Median and paired fins with horny rays, and 
with skeleton typically of a series of cartilaginous rods. Vertebral 
column of the notochord and its sheath, neural and haemal arches, 
and intermuscular ribs; no supra-neural arches o r  pleural ribs. 
No air-bladder. 

&lost living sharks are more or less spindle-shaped, with trans- 

verse or crescentic mouth, generally on the under side of the head, 
and with a series of five to seven gill-openings on each side in 
flont of or partly above the pectoral fins. The end of the tail is 
provided with a fin above and below the upper and lower lobes of 
the caudal fin. Generally the end of the tail is upturned and the 
lower caudal lobe is more developed than the upper (heterocercal 
tail) ; in swift pelagic sharks with pointed fins the end of the tail 



SELACHIANS 
is strongly upturned, the upper lobe is greatly reduced and the 
lower is correspondingly developed, but in the slower bottom- 
living forms with rounded fins the end of the tail is but little up- 
turned and the caudal lobes are more nearly equal. The rays are 
bottom-living forms with flattened head and body, ventral gill- 
openings and large pectoral fins. The Chimaeroids live on the bot- 
tom, and have a long tapering tail and large paddle-like pectoral 
fins. From the correspondence between habits and form of the 
fins in living selachians, it is certain that the Palaeozoic Clado- 

I 
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F I G .  I .- CLADOSELACHUS, A PRIMITIVE PALAEOZOIC SHARK 

selachus and Acanthodes, with broad-based, pointed fins and 
strongly heterocercal tail, were pelagic, but that Pleuracanthus, 
with long tapering tail and paddle-like paired fins, lived at  the 
bottom. (For a general account of the principal living forms, and 
their habits, see SHARK, RAY.) 

ANATOMY I 
Gill -arches and Jaws.-Selachians are of special interest in 

that they are in  many respects the most primitive of the verte- 
brates, and a study of their structure and development throws 
light on the origin of jaws, teeth and limbs. They differ from 
the Cyclostomata in their method of breathing, water being taken 
into the pharynx and expelled through the gill-clefts by the ex- 
pansion and contraction of the pharynx. The gills are series of 
parallel strap-like projections from the anterior and posterior walls 
of the gill-clefts, which are separated by thin septa; the inner 
ends of the septa are supported by cartilaginous arches that nearly 
encircle the pharynx, and are divided on each side into four seg- 
ments; the principal elements of these arches, epi-branchials above 
and cerato-branchials below, are directed backwards and meet a t  
an angle when the pharynx is contracted; above the epi-branchials 
are the pharyngo-branchials, and below the cerato-branchials the 
hypo-branchials join a median series of basi-branchials. The jaws 
of Selachians clearly represent the epi- and cerato-elements of an 
anterior gill-arch, enlarged and covered with teeth. I n  modern 
sharks and rays the jaws are supported by  the enlarged epi-ele- 
ment, or hyomandibular, of the arch behind it, or hyoid arch, 
which articulates with the otic region of the skull, but in the 
Chimaeroids the upper jaw, or pterygo-quadrate, is fused with the 
skull, and the hyoid arch is not modified for suspension. 

Teeth.-In having the body covered with denticles formed of 
dentine the Selachians resemble the most primitive Agnatha, the 
Silurian and Devonian Coelolepidae (see CYCLOSTOMATA). Simi- 
lar, but smaller denticles, may occur in the mouth and pharynx, 
and the true teeth are to be regarded as homologous structures. 
The teeth are attached to the membrane covering the jaws, which 
is continually moving outwards, so that the worn teeth drop off 
and are replaced; behind the series in use can be seen a number 
of series in reserve. 

Fins.-In the Selachians both median and paired fins are keel- 
like outgrowths of the body strengthened by horny fin-rays; their 
skeleton primarily consists of a series of cartilaginous rods seg- 

mented into two principal pieces, basals within the body and 
radials in the fin; each of the rods has a muscle on each side. A 
study of the development shows that all the fins begin as longi- 
tudinal folds of the epidermis, a t  the base of which a mesenchyme 
plate develops; next a double series of buds from the body muscles 
migrate into the fins, and later the cartilaginous skeleton differen- 
tiates out of the mesenchyme plate. From their similar structure 
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and development the conclusion is drawn that the median and 
paired fins have a similar origin, and that they originated as out- 
growths of the body. The limb-girdles, pectoral arch and pelvis 
are formed by fusion of the anterior basals, and sharks in which 
there is no pelvis (Cladoselachus) are the most primitive. 

Ver tebra l  Column.-In Selachians the vertebral column con- 
sists of the notochord and its cartilaginous sheath, and of dorsal 
and ventral series of paired cartilaginous plates; the dorsal plates 
may meet above the spinal cord, or the arch may be completed by 
a median series of cartilages, but the whole is below the longi- 
tudinal elastic ligament; there are no paired elements meeting 
above the ligament and ,carrying a series of spines, as in the Pisces, 
and their ventral counterparts, the pleural ribs and haemal spines, 
are also absent. The cartilaginous sheath of the notochord may be 
calcified, and segmented into centra. Each vertebra has a neural 
plate, or basi-dorsal cartilage, perforated or notched behind for 
the exit of the ventral root of a spinal nerve, and another, inter- 
dorsal, perforated or notched for a dorsal root. I n  the caudal 
region of the Euselachii the vertebrae are twice as numerous as 
the muscle segments, so that every other pair of basidorsals and 
interdorsals has no nerve exits; this condition, known as diplo- 
spondyly, may 'be due to the need for greater flexibility of the tail. 

The tail of the Chimaeroids is 
polyspondylic; i.e., the vertebrae 
are more than twice as  numerous 
as  the myotomes. I n  muscula- 
ture, visceral anatomy, etc., the 
Selachians have a general resem- 
blance to the more primitive bony 
fishes; thus the intestine has a 
spiral valve and the heart has a 
conus with several series of 
valves; the brain is characterized 
by the large divergent olfactory 
I lobes. 
FROM MIVART,  " CAMBRIDGE NATURAL HtSTORY"  

(MACMILLAN LTD Development.- In all living 
F I G .  3.- SKELETON OF THE FIRST Selachians fertilization is inter- 
DORSAL FIN O F  MUSTELUS ANTARC-  nal, the males being provided 
T I C U S  with paired intromittent organs, 
mixopterygia, which are appendages of the pelvic fins, with a car- 
tilaginous internal skeleton and with a groove or canal along the 
whole length of each, which is the duct of a glandular sac a t  its 
base. The eggs are large, heavily yolked, and enclosed in horny 
cases; in many sharks and rays the eggs are not laid, the cases 
are absorbed, and development proceeds within the body of the 
mother; some of these viviparous forms (e.g., Muste l z l~ )  have 
a yolk-sac placenta, and in certain rays (e.g., Pteroplatea) long 
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uterine villi pass into the spiracles of the young and furnish a 
nutritive secretion. 

CLASSIFICATION 
The following classification is modified from that of Regan 

(1906). 
Class Selachii 

Sub-class I. Pleuropterygii, palaeozoic with broad- 
based, paired fins, the pelvics without any fusion of the basalia, 
the pectorals scarcely more advanced in 
structure. Cladoselachus, Cladodus, Sym- 
morium, Cratoselache. 

Sub-class 2 .  Acanthodii. Palaeozoic 
sharks with a strong spine a t  the anterior 
edge of each fin. As in the Pleuropterygii, 
the paired fins were broad-based, and mix- 
opterygia appear not to have been de- 
veloped. Acanthodes, etc. 

Sub-class 3. Zchthyotomi. Palaeozoic 
sharks in which the pectoral basalia form 
the segmented axis of a biserial fin like 
that of Cera tod l~~  (lullg fish); rlldles wiih 
rnixopterygia. Pleuracantlzus. RIDWOOD, 

Sub-class 4, Euselachii sharks ::;LI;AL HISTORY*  (MACHILLAN 

and rays). Pectoral fin with metaptery- FIG,  -T A SY SE 

gium (fused basalia), and with proptery- THROUGH THE 

gium and mesopterygium, formed by JAW OF A SHARK 

union of proximal segments of anterior radials ; pe l \~c  fins with 
pelvis and basipterygium; males with mixopterygia. pterygo- 
quadrate free from skull. Hyomandibular articulating with skull 
and supporting jaws. Gill-clefts with separate external openings. 

Order I. Pleurotremi (sharks) 

Pectoral fins free from head; gill-openings lateral. Hyomandi- 
bular with cartilaginous rays supporting the first half-gill. Two 
halves of pectoral arch well separated above. 

Sub-order I. Notidanoidea. Six or seven gill-openings. A single 
dorsal fin above the anal. Rostrum simple. 

Family I. Chlamydoselachidae (Chlamydoselachus). 
Family 2 .  Hexanchidae (Hexanchus, Heptanchus). 
Sub-order 2. Galeoidea. Five gill-openings. TWO dorsal fins and 

a n  anal; no fin-spines. Rostrum triradiate. 
Family I. Odontaspididae (Odontacpis, Scapanorhynchtu). 
Family 2 .  Lamnidae (Lamna, Carckarodolz, Alopias, Ceto- 

rhinus). 
Family 3. Orectolobidae (Orectolobus, Chizosc~ltium, Stego- 

stonea, Ginglynaostoma, Rhinodon). 
Family 4. ScyIiorhinidae (Scyliorhinus, Pseudotriacis). 
Family 5. Carchariidae (Carcharias, Sphyrna, Gdeus, Mus- 

telus). 
Sub-order 3. Squaloidea. Five or six gill-openings. Two dorsal 

fins, each typically preceded by a spine, but if these are wanting 
the anal fin is also absent. Rostrum simple. 

Family I. Hybodontidae (Mesozoic). 
Family 2. Heterodontidae (Heterodontus, Gyroplewodus). 
Family 3. Protospinacidae (Jurassic). 
Family 4. Pristiophoridae (Pristiophorus, Pliotrema). 
Family 5 .  Squalidae (Squalus, Spinax, Cefztrophorus, Som- 

niosus) . 
Family 6. Squatinidae (Squatina) . 

Order 2 .  Hypotrepni (rays) 
Pectoral fins produced forwards and joined to head; gill- 

openings ventral. Hyomandibular purely suspensory. 
Sub-order I .  Narcobatoidea. Large electric organs between 

pectoral fins and head. Suprascapulae united above vertebral 
column. 

Family I. Torpedinidae (Torpedo, Narcine, etc.). 
Sub-order 2 .  Batoidae. No large electric organs. Suprascapulae 

united to vertebral column 
Family I. Rhinobatidae (Rhinobatus, Discobatus). 
Family 2 .  Pristidae (Sclerorhy?~chus, Pristis). 

Family 3. Raiidae (Ruia, Psammobath, etc.). 
Family 4. Trygonidae (Trygon, Myliobatis, Rhinoptera, Mo- 

bula, etc.). 
Sub-class 5 .  Holocephali. Males with mixopterygia. Pterygo- 

quadrate fused with skull. Lower jaw with one pair of tooth- 
plates, upper with two pairs. Hyoid arch complete, with pharyngo- 
hyal. Gill-clefts opening into a chamber with one external opening. 

I. Squaloraiidae (Mesozoic). 
Family 2. Myriacanthidae (Mesozoic). 
Family 3. Chimaeridae (Chimaera, Callorhynchus, Harriotia, 

Rhinochimaera). 
The three sub-classes distinguished by the presence of mix- 

opterygia are evidently derived from a common ancestor, which 
was not hyostylic, for the presence of a complete hyoid arch in  
the Holocephali, with a pharyngo-hyal above the epi-hyal or 
hyomandibular, shows that they are not derived from a form in 
which the hyomandibular articulated with the skull and supported 
the jaws. In  the Palaeozoic sub-classes the pterygo-quadrate ap- 
pears to have articulated with the otic region of the skull; such an 
articulation occurs in the Hexanchidae and Hybodontidae of the 
Euselachii, but whether It  is primitive or seccndary i s  thcse is 
uncertain. Some authors consider the Holocephali to be related 
to the Squaloid sharks, but their tooth-plates appear to  be formed 
by fusion, not enlargement, and are therefore not comparable with 
the enlarged lateral teeth of Heterodontz~s, and the dorsal fin spine 
is not an enlarged denticle as  in  the Squaloids, but is formed by 
Co"c'esce"ce of horny rays; moreover, the structure of the hyoid 
arch, and the separate pelves, preclude the derivation of the 
Holocephali from the Euselachii. For further details of the 
anatomical characters of the orders and families of the Euselachii 
Regan (1906) may be consulted. 

Geographical  Distribution.-Many families of Euselachii are 
restricted to tropical and subtropical seas, the principal exceptions 

the Scyliorhinidae, Squalidae, Squatinidae and Raiidae, 
nearly all of which are bottom-living forms; to these four families 
belong the species that can be reckoned as British, except summer 
migrants and occasional visitors. Squatilza is found mainly north 
and south of the Tropics, as is  Sqz~alus, but Scyliorlzinus and Raia 
are large, nearly cosmopolitan genera. A few sharks enter rivers, 
and two species of Carcharias are believed to live only in fresh 
water, one in Lake Nicaragua, other in the Zambezi, the 
rays, Prlstis and Trygon may ascend rivers, and there are a few 
fresh water ~~~~~~i~~~ in South America. 

Palaeontology,Many living genera of Euselachii are of 
considerable antiquity; all the recent families except the Car- 
chariidae and Trygonidae have genera living to-day that are 
found fossil in  Cretaceous strata, and such specialized forms as 
Squatina and Rhinobatus occur in  the Jurassic, together with 

F R O M  GOOD A N D  B E A N ,  l C A M B R I D G E  N A T U R A L  H I S T O R Y "  ( M A C M I L L A N  L T D  1 

FIG. 5.-THE BASKING SHARK ( C E T O R H I N U S  M A X I M U S )  

Heferodontus, Pristiz~rus and Hexanchus. The curious Scapano- 
rhynchus, with long shovel-like snout, was discovered in 1898 
living in deep water off Japan, but had long been known from 
Cretaceous rocks. Protosfiinax, a recently described Jurassic shark, 
appears to  stand in the same relationship to  Pristiophorus that 
RIzi?zobatus does to  Pristis. The saw-shark (Pristiophorus) has 
the snout produced into a long blade with a series of teeth on 
each side, and in this resembles the saw-ray (Pristis); but Pristis 
is evidently a modified Rhinobatz~s, and the discovery of Pro- 
tospzfzax (Woodward, I ~ I S ) ,  a shark with the snout produced and 
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flattened as in Rhinobatus,  but except for the more primitive 
median fins otherwise similar to Pristiophorus, is of some interest. 

The Euselachii are not certainly known before the Trias, for 
the Carboniferous and Permian Orodontidae, Cochiliodontidae, 
Petalodontidae and Psammodontidae, generally assigned to this 
sub-class, are mainly known from teeth. The Holocephali also 
date back to the Trias. Of the Palaeozoic sub-classes only the 
Pleuropterygii can be regarded as ancestral, the Devonian 
Cladoselacha~s being the most primitive shark known. 

The P1acodermi.-The researches of Stensio (1925) have re- 
vealed the relationship to the Selachii of the Arthrodira, a group 

B Y  COURTESY O F  THE PALAEONTOGRAPHICAL SOClETY 

FIG. 6 .- PTERICHTHYS,  A N  A N C I E N T  TYPE W ITHO UT L I V IN G  RELATIVES 

of Palaeozoic fish-like vertebrates in which the head is coveret 
by a shield of bony plates, movably articulated with a bonq 
carapace that protects the anterior part of the body. Belon 
the head-shield Stensio has found a cartilaginous craniurr 
wholly or partly invested inside and out by a thin layer of bone; 
this cranium is of typical Selachian form, with prominent olfac. 
tory capsules; there are no dermal bones (parasphenoid, vom. 
ers) below it. I t  is clear that the Arthrodira are not Pisces 
but are an independent offshoot of the Selachii. I t  is, perhaps 
best to  place them in a separate class, Placodermi, which will 
include also the similarly armoured Palaeozoic Asterolepida 
(Pterichthys,  etc.). 

B I B L I O G R A P H Y . - G ~ ~ ~ ~ ~ ~ ,  all with good bibliographies: T. W. BridgL 
Cambrzdge Natural History, Fishes (1904) ; J .  F. Daniel, The Elasmo- 
branch Fzshes, Univ. of California (1928) ; E. S. Goodrich, Lankester'.! 
Zoology, Fishes (1909) ; C. T .  Regan, "Classification of Selachians,' 
Proc. 2001. Soc. (1906) ; Systematic Monograph of Euselachii; S. Gar- 
man, The Plagiostomia, Mem. Mus. Comp. Zool. 36 (1913)  ; Palaeon- 
tology: E. A. Stensio, The Head of  the Mamopetalichthyids (Arthro- 
dira),  Field Mus. Publ. Geol. 4, No. 4 (1925) ; A. S. Woodward, Cat 
Fossil Fishes, I and 2, Brit. Mus. (1889, 1891) ; New Jurassic Elasmo- 
bpanchs, Proc. 2001. Soc. (1918) ; Holocephali; B.  Dean, Chimaeroia 
Fishes and their Development, Carnegie Inst. (1906) ; S. Garman, Tht 
Chisnzopnea (Chimaeroids) (systematic monograph) : Mem. Mhs 
Comp. Zool., Narvard, 40, No. 3 (1911) ; Fins: R. C. Osburn, "Origir 
o i  the paired Limbs of Vertebrates," Amer. Joz4rn. Anat. g (:go7). 

(C. T. R.) 

SELAGINELLA, a genus of plants of the club-mosses or 
Lycopodiales (see PTERIWPHYTA), allied to the ferns. There are 
about 700 species, chiefly tropical in distribution, with a much- 
branched, usually creeping stem, bearing roots on the lower, and 
leaves on the upper side, with terminal strobili. The leaves 
are arranged spirally or in four rows, the latter the more common 
method. S. selaginoides occurs on boggy hill-sides in Great 
Britain and also in North America from New York t o  Colorado 
and northward to Greenland and Alaska. Some 35 other species 
occur in  the United States, chiefly in the southern and western 
States. 

SELBORNE, ROUNDELL PALMER, IST EARL OF 

(1812-189 j), English lawyer and statesman, was born a t  Mixbury, 
in the county of Oxford, on Nov. 27, 1812 ; his father was rector 
of the parish. H e  was educated a t  Rugby and Winchester, and a t  
Trinity College, Oxford. H e  was called to the bar on June 7, 
1837, and soon had a good chancery practice. I n  addition he wrote 
for T h e  Times  and the British Critic, and took an active interest 
in Church affairs. 

In 1847, and again in 1853, Palmer was returned as  M.P. for 
Plymouth, as a Peelite, and in the House of Commons he took 
an active and independent part. H e  advocated the admission of 
Jews to parliament; he opposed Lord John Russell's measure to 
repel the so-called papal aggression; he opposed the admission of 
Dissenters into the university of Oxford; and he was hostile to  
the action of the government in the Crimean War, and the second 
opium war with China. This attitude was disapproved of by his 
constituency, and he gave up his seat a t  the election of 1857. In  
1848 he married Lady Laura Waldegrave, and in 1849 he became a 
Q.C. In  July 1861 he accepted from Lord Palmerston the office 
of solicitor-general, a knighthood, and a safe seat for the borough 
of Richmond in Yorkshire; in Sept. 1863 he became attorney- 
general, and, as  such, was adviser of the ministry, in the courts, 
and in the House, in  the questions which arose in respect of the 
"Trent" and the "Peterhoff," the cruisers "Alabama" and "Flor- 
ida" and the "Alexandra," during the American Civil War. In  1866 
he advocated making household suffrage the basis of representation, 
an expression of opinion which probably influenced the Reform 
Bill of the following year-in the discussions on which Palmer 
took a prominent part, and especially in opposition to  the so-called 
"fancy franchises" originally proposed by its authors. I n  April 
1868 he refused to support Gladstone's measures for the disestab- 
lishment of the Irish Church, and after the election of that year 
he declined Gladstone's offer of the office of lord chancellor. 

The treaty of Washington cast a great duty upon Palmer. After 
the conclusion of the Civil War in America very large claims were 
preferred against Great Britain for alleged breaches of her duty 
as a neutral power; and after long negotiations, England and the 
United States agreed t o  arbitration. 

In  Sept. 1872 Gladstone again offered him the great seal, and 
he accepted it, with the title of Lord Selborne. I n  the following 
year Lord Selborne carried through Parliament the Judicature Act. 
The result of this act was to effect a fundamental change in the 
judicature system. By the operation of the Judicature Act one 
supreme court with several divisions was constituted; each divi- 
sion could administer the whole law; the conflict of divergent 
systems of law was largely overcome by declaring that when they 
were at  variance, the principles of equity should prevail over the 
doctrines of the common law. The details of this great change 
were embodied in a code of general rules prepared by a committee 
of judges, over which Lord Selborne for two years presided week 
by week. "If," wrote Lord Selborne in his memoirs, speaking of 
the Judicature Act of 1873, "I leave any monument behind me 
which will bear the test of time, it  may be this." This unification 
of the courts was more or less contemporary with tbe construc- 
tion of a single building to house them; in 1882 Queen Victoria 
personally presided in the new Law Courts, and handed them over 

I formally to Lord Selborne. On this occasion he received an 
earldom. In  1885 he definitely broke with Gladstone over Home 
Rule and disestablishment. But though he never held office again, 
he continued to sit in the House of Lords both to hear appeals 

I and in the ordinary business. 



SELBORNE-SELDEN 
I n  1886, in answer t o  a pronouncement of Gladstone's, Lord 

Sclborne published A Defence of the Church of England, on a 
h~storical basis, with an introductory letter addressed to Gladstone. 
In  1888 he ~ublished a second work on the Church question, en- 
titled Ancient Facts and Fallacies concerning Chz~rches and Tithes, 
in which he examined more critically than in his earlier book the 
developments of early ecclesiastical institutions, both on the 
continent of Europe and in Anglo-Saxon England, which resulted 
in the formation of the modern parochial system and its general 
endowment with tithes. H e  died on May 4, 1895, a t  his seat in 
Hampshire after an attack of influenza. 

Among Lord Selborne's other interests were university and 
legal education: he made an attempt, before the time was ripe, 
to  establish a school of law in London in 1867. 

See his Merno~ials (ed. by Lady Sophia Palmer, 4 vols. 1896-98). 

SELBORNE, WILLIAM WALDEGRAVE PALMER, 
~ N D  EARL OF (1859-194z), son of the preceding, was educated a t  
Winchester and University college, Oxford, where he took a first 
class in history. I n  1883, being then Viscount Wolmer, he married 
Lady Beatrix Cecil, 3rd daughter of the 3rd marquess of Salis- 
bury. He sat in the house of comrnorls for East Hants. (188j-~2), 
and for West Edinburgh (18~2-95). From 1895 to 1900 he was 
undersecretary for the colonies, under Joseph Chamberlain. In  
1900 he entered the cabinet as first lord of the admiralty, and in 
1905 he succeeded Lord Milner as high commissioner for South 
Africa and governor of the Transvaal and Orange River colonies. 
H e  assumed office a t  Pretoria in May of that year. H e  had gone 
out with the intention of guiding the destinies of South Africa 
during a period when the ex-Boer republics would be in a transi- 
tional state between crown colony government and self-govern- 
ment, and letters patent were issued granting the Transvaal 
representative institutions. But the Liberal party came into office 
in England in the December following, before the new constitution 
had been actually established, and the decision was then taken 
to give both the Transvaal and Orange River colonies self-govern- 
ment without delay. Lord Selborne loyally accepted the changed 
situation, and his moderation and good sense helped to make the 
new regime a success. H e  left South Africa in May 1910, on the 
eve of the establishment of the Union of South Africa which he 
had done so much to promote. On his return to  England, Sel- 
borne took a n  active share in defending the house against liberal 
attack, and was one of the leading "diehards" who maintained an 
uncompromising resistance to the parliament bill. During World 
War I he joined the first coalition ministry in May 1915, 
as minister of agriculture. H e  appointed an expert agricultural 
committee under the chairmanship of Lord Milner, to  report on 
the means of maintaining and increasing food production in Eng- 
land and Wales; but he and the government rejected their recom- 
mendation to guarantee farmers a minimum price of 45s. a 
quarter for four years. I n  June 1916 he resigned his office because 
he disapproved of the Irish policy of compromise accepted by 
Asquith's government. H e  did not join Lloyd George's ministry. 
After the war he promoted the movement of self-government in 
the church which culminated in the Church Enabling act of 1919. 
H e  also identified himself strongly with the policy of reforming 
the house of lords and reconsidering the relations between the 
two houses under the Parliament act. H e  died Feb. 26, 1942. 

SELBORNE, a village 4$ mi. E.S.E. of Alton, Hampshire, 
England. I t  is celebrated as the birthplace and scene of the work 
of Gilbert White the naturalist; his house is in the village, and his 
memorial and grave are in the ancient church. 

SELBY, WILLIAM COURT GULLY, IST VISCOUNT 
(1835-~gog), Speaker of the British House of Commons, was 
born on Aug. 29, 1835, the son of Dr. James Manby Gully of 
Malvern. H e  was educated at  Trinity College, Cambridge, where 
he was president of the Union. H e  was called to the bar in 1860, 
went the northern circuit, and took silk in 1877. I n  1880 and 
1885 he unsuccessfully contested Whitehaven as a Liberal, but 
was elected for Carlisle in  1886, and continued to represent that 
constituency until his elevation to the peerage. In  April 1895 
he was elected Speaker by  a rnajonty of eleven votes over Sir 
Matthew f hits Ridley (cr. Viscount Ridley, w goo), the Unionist 

nominee. In  1905 he resigned and was raised to the peerage with 
the title of Viscount Selby. H e  died on Nov. 6, 1909. 

SELBY, an urban district in the West Riding of Yorkshire, 
England, 133 mi. S. of York on the L.M.S. and L.N.E.R. 
Pop. (1938) 10,030. Area 5.4 sq. mi. I t  is in the low-lying vale of 
York on the Yorkshire Ouse by which communication is afforded 
with the Humber. I t  is connected by canal with the Aire and 
Calder navigation, and has shops for building river craft. 

The church of St. Mary and St. German belonged to a Bene- 
dictine abbey founded under a grant from William the Con- 
queror in 1069 and raised to  the dignity of a mitred abbey by 
Pope Alexander 11. The monastic buildings have almost disap- 
peared. The nave of the church passes from Norman t o  Early 
English in the course of its eight bays from east to  west and 
also in the arcade through the triforium to the clerestory. The 
choir and Lady chapel belong to the Decorated period. I n  1906 
a fire broke out in the Latham chapel adjoining the north choir 
aisle and soon involved the whole building. The oak-grained roof 
and rich fittings of the choir were wholly destroyed, but the 
finely-moulded arches and the magnificent tracery of the east 
window survived in great part. Much damage was done t o  the 
tower and the roof of the nave was destroyed, though the stone- 
work of the nave suffered comparatively little. Tradition has Selby 
as the birthplace of Henry I., and this accounts for the high 
privileges conferred upon the abbey. The town played a con- 
siderable part in the operations of the Civil lf7ars, being held at  
the outset by the Parliamentarians, captured by the Royalists 
in 1644, but soon retaken by Sir Thomas Fairfax. 

SELDEN, JOHN (1584-1654), English jurist, legal anti- 
quary and oriental scholar, was born on Dec. 16, 1584, a t  Sal- 
vington, in the parish of West Tarring, Sussex. His father, also 
John Selden, held a small farm. Selden was educated a t  Chiches- 
ter grammar school and Hart  hall, Oxford. I n  1603 he entered 
Clifford's Inn, London, and in 1604 migrated to  the Inner Temple, 
and in 1612 he was called to the bar. His practice was mostly 
conveyancing, and he rarely went into court. 

Selden's early works were : Analecton Anglo-Britannicon ( I  61 5) ; 
England's Epinomis and Janus Anglorum; Facies Altera ( I  61o), 
which dealt with the progress of English law down to Henry 11.; 
Titles of Honour (1614). which, in spite of some obvlous defects 
and omissions, has remained to the present day the most compre- 
hensive and trustworthy work of its kind that we possess; and 
De diis Syriis (1617), which immediately established his fame as 
an oriental scholar among the learned in all parts of Europe. For 
his History of Tithes (1618), Selden was summoned before the 
privy council and compelled to  retract his opinions, or a t  any rate 
what were held to be his opinions. Moreover, his work was sup- 
pressed and himself forbidden to reply to any of the controver- 
sialists who had come or might come forward to answer it. 

This seems to have introduced SeIden to the practical side of 
political affairs. I t  was pretty certain that, although he was not in 
parliament, he was the instigator and perhaps the draftsman of 
the memorable protestation on the rights and privileges of the 
House affirmed by the Commons on Dec. 18, 1621. For this he 
was committed to the Tower, and he occupied himself in preparing 
an edition of Eadmer's History, which he published two years 
afterwards. In  1623 he was returned to the House of Commons 
for the borough of Lancaster, and sat with Coke, Noy and Pym 
on Sergeant Glanville's election committee. I n  Charles's second 
parliament (1626) he was elected for Great Bedwin in Wiltshire, 
and took a prominent part in the impeachment of George Villiers, 
duke of Buckingham. In  the following year, in the "benevolence" 
case, he was counsel for Sir Edmund Hampden in the court of 
king's bench. I n  1628 he was returned to the third parliament of 
Charles for Ludgershall in Wiltshire, and had a large share in 
drawing up and carrying the Petition of Right. 

In  the session of 1629 he was one of the members mainly re- 
sponsible for the tumultuous passage in the House of Commons 
of the resolution against the illegal levy of tonnage and poundage. 
and, along with Eliot, Holles, Long, Valentine, Strode, and the 
rest, he was sent once more to the Tower. H e  was released by the 
intervention of Laud. I n  1628 at the suggest~on of Sir Robert 
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Cotton he had compiled, with the assistance of two learned co- 
adjutors, Patrick Young and Richard James, a catalogue of 
the Arundel marbles. He employed his leisure a t  Wrest, to which 
he now retired, in writing. About this period he seems to have 
inclined towards the court rather than the popular party, and 
even to have secured the personal favour of the king. TO 
him in 1635 he dedicated his Mare clausum, and under the royal 
patronage it was put forth as a kind of State paper. I t  had been 
written 16 or 17 years before; but James I. had prohibited its 
publication for political reasons; hence it appeared a quarter of 
a century after Grotius's Mare liberum, to which it was intended 
to be a rejoinder. He was returned to the Long Parliament without 
opposition for the University of Oxford. 

Selden joined in the protestation of the Commons for the 
maintenance of the Protestant religion according to the doc- 
trines of the Church of England, the authority of the Crown, 
and the liberty of the subject. In 1643 he participated in the 
discussions of the assembly of divines at Westminster, and was 
appointed shortly afterwards keeper of the rolls and records in 
the Tower. In 1646 he subscribed the Solemn League and Cove- 
nant, and in 1647 was voted L5,ooo by the parliament as compen- 
sation for his sufferings under the monarchy. He published in 
1642 Privileges of the Baronage of England when they sit in 
Parliament and Discourse concerning the Rights and Privileges 
of the Subject; in 1644, Dissertatio de anno civili e t  calendario 
reipuMicae Judaicae; in 1646 his treatise on marriage and divorce 
among the Jews entitled Uxor Ebraica; and in 1647 the earliest 
printed edition of the old English law-book Fleta. In  1650 Sel- 
den passed the first part of De synedriis et prefecturis izcridicis 
veterum Ebraeorzm through the press, the second and third parts 
being severally published in 1653 and 1655, and in 1652 he wrote 
a preface and collated some of the manuscripts for Sir Roger 
Twysden's Historiae Anglicae scriptores decem. His last publi- 
cation was a vindication of himself from certain charges ad- 
vanced against him and his Mare clausum in 1653 by Theodore 
Graswinckel, a Dutch jurist. 

After the death of the earl of Kent in 1639 Selden lived per- 
manently under the same roof with his widow. I t  is believed 
that he was married to her, although their marriage does not 
seem to have ever been publicly acknowledged. He died at Friary 
House in Whitefriars on Nov. 30, 1654, and was buried in the 
Temple church, London. Of all the members of the Antiquarian 
Society, the centre of historical research of the 17th century, 
Selden was the acknowledged master. 

See Wood, Athenae Oxonienses (ed. Bliss, 1817, 4 vols.) ; Aikin, 
Lives of John Selden and Archbishop Usher (1812) ; Johnson, Memoirs 
of John Selden, etc. (183 j) ; Singer, Table Talk of John Selden (1847) ; 
and Wilkins, Johannis Seldeni opera omnia, etc. (1725). 

SELECTION, the term applied in biology to the picking out 
of some variants in preference to others from a population of ani- 
mals or plants. Human or artificial selection has been the chief 
instrument in establishing the breeds of domestic animals; natural 
selection has been the main agency in bringing about evolution 
in nature; and sexual selection has helped in producing the adorn- 
ments used by animals in courtship (see VARIATION; EVOLUTION; 
BREEDS AND BREEDING). (x.> 

ARTIFICIAL SELECTION 
Artificial selection is definable as the methodical or  uncon- 

scious choice by man of certain 'individual animals or plants as 
parents of the next generation. I t  is made possible by the facts 
that related individuals maintained under the same conditions 
exhibit dissimilarities, and that certain of these dissimilarities are 
hereditary. Man cannot as yet produce new hereditary characters 
at will, but as and when these appear he can, by appropriate 
breeding practices, incorporate or eliminate them from his stock. 
When a conspicuous and advantageous new inherited character 
appears, selection is reduced to the preservation of the individual 
or individuals exhibiting it and to the use of these for further 
breeding. But in most instances a new desirable character is at 
first only faintly pronounced; it is a slight difference in the degree 
of expression of a character already existing in the stock, a slightly 

finer quality of wool, or a slightly increased quantity or improved 
quality of milk, and then patience, the finest powers of discrim- 
ination and the soundest of judgments must be exercised during 
many years if this improvement is to be maintained. For such 
selection there must always be a clearly predetermined object in 
view, the breeder must be able to define his aim and to discrim- 
inate between slight differences. In the absence of any precise 
method of assessing the kind and degree of improvement, judg- 
ment can be acquired only by long experience. 

Unconscious selection is the practice of preserving the more 
valued and of eliminating the less valued individuals without any 
thought of altering the general characterization of the stock. 
Methodical selection is the conscious and deliberate practice of 
modifying the general characterization of a stock according to 
some predetermined standard through the careful choice of cer- 
tain individuals as the parents of the next generation and through 
the control of the matings of these individuals. Save that in one 
case man acts deliberately and purposefully and in the other 
unintentionally, there is little difference between the two kinds 
of artificial selection: each blends into the other. In  both cases 
man preserves those individuals which promise to be most useful 
or attractive to him, and neglects the others. 

In methodical selection the choice of the individual for further 
breeding is determined by ( I )  its appearance, ( 2 )  the record of 
its ancestry (pedigree) and (3) the record of its progeny (the 
progeny test). 

Remarkable results have been secured by this mass selection- 
the choice for breeding of all or many of those individuals exhibit- 
ing variation in the desired direction. This is the method of the 
grower of corn who, at harvest time, selects the best ears from 
the whole yield and from these rears his next year's crop. This 
selection, on the basis of appearance, though slow and uncertain, 
has produced the improved varieties of plants and animals. I t  is 
effective because most of the characters upon which i t  is em- 
ployed are dependent on a large number of hereditary factors, 
which can be sorted out and accumulated by selection of this kind. 
The most rapid and permanent results of such selection are those 
which take the form of the sorting out of pure lines from a mixed 
population of self-fertilized plants, for in this case a single selec- 
tion separates the inherited differences a t  once. This accomplishes 
immediately all that is possible, for selection within a pure line is 
ineffective. (See PURE LINE.) In animals the nearest approach 
to a pure line is a closely inbred strain comparatively homozy- 
gous for the characters for which selection is practised. I t  is 
abundantly demonstrated that appearance alone is not a reliable 
guide to breeding ability. Individuals which look alike may possess 
different breeding records, and the only real tests for ,breeding 
ability are the performances of their relatives (pedigree) and more 
especially the records of their progeny (the progeny test). 

Many domestic animals and plants afford striking proofs of the 
power of artificial selection. Thus from a wolf-like ancestor have 
arisen the greyhound and the bull-dog, the Pekinese and the 
great dane. Similarly, artificial selection has been the means of 
perfecting the thoroughbred, the Shetland, and the shire horse. 
Amongst plants, most, if not all, cultivated species have been more 
or less transformed by selection, roses and hyacinths affording 
notable instances. ( see  A N I M A ~  BREEDING, MENDELISM, PURE 
LINE, and HEREDITY.) (F. A. E. C.) 

NATURAL SELECTION (MATHEMATICAL THEORY) 
Pearson developed a theory of the effects of natural selection 

on continuously varying characters which was based on the law of 
ancestral heredity, enunciated by Galton and modified by himself. 
He produced very strong evidence that natural selection is oc- 
curring in men. The theory is complicated, and somewhat incom- 
plete. Intense selection for a character is effective, being nearly 
complete in three or four generations, but two points remain un- 
certain, namely (a) whether the population can ever be brought 
quite to the level selected for, and ( 6 )  whether it will regress in- 
definitely towards its original state when selection ceases. I t  is 
at least clear that such regression would be slow. The doubt de- 
pends on the uncertainty of the coefficients of correlation between 
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SELECTION (SEXUAL) 

MALE BIRDS OF PARADISE 
1. Princess Stephania's bird of paradise (Astrapia 3. Superb bird of paradise (Lo~hor ina  superba) 6. Crown Prince Rudolph's bird of paradise 

stephaniae) 4. Hunstein's bird of paradise (DiphyIIodes mag- (Paradisornis rudolphi) (blue bird of 
2. Icing bird of paradise (Cicinnurus regius) ,  nificus) paradise), hanging by feet to display 

second view showins bird with plumage 5. Great bird of paradise a p o ~ a )  plumage 
spread 7. Bare-headcd bird of paradise (Schlegelia wiI- 

soni) 





SELECTION 
d character in an individual and his remote ancestors. 

Haldane and Norton developed a theory of selection in popu- 
lations exhibiting Mendelian inheritance. (See HEREDITY.) A 
population mating a t  random and only partly possessing an au- 
tosomal gene A is in equilibrium in the absence of selection when 
the three genotypes are in the ratio u2AA:zuAa: Iaa. If u, is the 
value of the ratio in the nth generation, and selection occurs SO 

that the population breeds in the ratios (I-K)u,?:zu,Aa: (I-k)aa, 

( ~ - K ) u n ~ + %  
%+I= un+I-k . 

If K and k, which are called coefficients of selection, are both 
k 

positive, the population reaches an equilibrium with u co =-. 
K -- 

Otherwise either the gene A or a disappears. If K = o ,  i.e., 
dominance is complete, we have, if uo= I 

The series appears to be an asymptotic expansion. 
When k is small 

dun kuu _=-. . . kn = ztn+l~g,un- I approximately. 
I+un 

In  the case of sex-linked inheritance, where the proportions of 
the male sex are u,A : Ia, of the female un2AA : zunAa : Ia, and selec- 
tion occurs in both sexes with equal intensity, we have 

(un:3) , when selection is slow. kn = log,un+ dog, - 

Similarly we may obtain formulae for the effects of differential 
selection in the two sexes, and of competition limited to members 
of the same family. 

When the two competing types do not mate, owing to self- 
fertilization or incompatibility, or when inheritance is wholly 
maternal, we find kn=log,u,,, where u, is the ratio of the types. 
Fig. I shows the very different rates a t  which the population would 
change according to the type of inheritance of the character se- 
lected. In  each case k = . o o ~ ,  i.e., 1,000 of the favoured type sur- 
vive for every 999 of the other. I n  all cases the reverse series of 
changes occurs if the sign of k be changed. I t  is clear that in the 
case of an autosomal gene selection is somewhat ineffective so 
long as the recessive is rare. This is due to.the fact that kn is not 
entirely a sum of logarithmic functions of u,. When, however, 
dominance is incomplete, recessives, however rare, will increase a t  
a relatively rapid rate. 

If there is a moderate degree of self-f~rtilitaiiun, inbreeding 
or assortative mating, the population assumes different equilib- 
ria in the absence of selection and the rate of change under se- 
lection may be altered. Thus if a proportion 1 of the population 
be self-fertilized or matqd to sibs we have 

respectively, so that selection is not very greatly slowed down even 
when recessives are rare. 011 the other hand assortative mating 
does not have this effect. 

Select ion and Mutation.-The effect of selection may be bal- 
anced or even overridden by that of mutation, if the latter is suf- 
ficiently frequent. This is the case if the probability of a gene 
mutating to its allelomorph in the course of a generation is greater 
than k, the coefficient of selection. On the other hand a single 
mutant gene in a large population is usually extinguished by mere 
misfortune. If it is recessive it has a negligible chance of spread- 
ing through the population, if dominant its chance of doing so is 
approximately zk, where k is the coefficient of selection in its 
favour. 

When a character is determined by the coexistence of a number 
of genes, whether dominant or recessive, selection proceeds some- 
what more slowly, but on the same general lines as  above. Thus if 
a character is produced by m recessive genes, and carries a dis- 
advantage measured by k, the proportion y, of the population 
carrying it after n generations is given by eliminating s between 

m 

yn= n (1-ars)2 and kn= 
r = l  Jg 

where the values of a, depend on initial conditions. 
Linkage between two selected genes is irrelevant, provided that 

the probability of crossing over between them is greater than k. 
An autotetraploid population mating at  random is acted on by 
selection more slowly than a diploid. 

I t  will be that in order any idea the effect 
U N I V E R S I T Y  PRESS of selection on a relatively rare character in a population in which 

FIG. I.  inbreeding is not intense, it is necessary to know its mode of in- 
heritance. If it  is a recessive, or determined by a number of 
dominant genes, selection, whether favourable or the reverse, will 
only cause slow changes in the number of individuals which mani- 
fest it. On the other hand selection acts rapidly on rare dominants, 
and on all characters in a highly inbred population. 

If a character while valuable to the community of which an 
producing an offspring between the ages x and x individual is a member diminishes the probable number of off- 
well as living members being included in the calcu spring left by that individual (as is the case with some social in- 
probability is K(x)Fx for a dominant, [K(x) -k( stincts) it  will not spread through the population unless this con- 
cessive, then when selection is slow the equatio sists of small endogamcus groups. If,  however, as in social insects, 
are similar to the above, provided we put most of the individuals are neuters, a socially valuable character, 



SELECTION 
even though tending to shorten their lives, will, in general, spread. 
Similarly, except in insect societies, a socially disadvantageous 
character increasing the probable number of offspring left by its 
bearers will spread through the species. 

Fisher investigated the equilibrium which would be reached 
in a population in which very numerous Mendelian differences 
existed, under the influence of mutation, random survival and 
selection. When a gene has great selective value i t  will rapidly 
spread all through a population if ever present in appreciable 
numbers. Thus genetic differences (and hence variation in 
natural populations), must mainly be due to genes of little sur- 
vival value, or to those which are most beneficial in the hetero- 
zygous condition. If u represents, as above, the ratio of dominant 
to recessive genes in any character, then for a large number of 
different characters the distribution of zs=log, u, is given by 

the expression df- -!- sech izdz, f being the frequency for a 
2 7r 

given value of z, no selection occurs, but mutation is balanced 
by random extinction. This is a symmetrical function of z ,  the 
most frequent value of u being unity. Even in the absence .of 
mutation, the variability of a population is only diminished with 
extreme slowness by random extinction. I n  the more important 
case where the genes are dominants acted upon by selection, 
a balance is struck between the increase of variance by mutation 
and its diminution by selection and to a less extent by random 

dz 
extinction. Here d f a  7 where k is a small 

li(e-2 sech2 +z+k2coslL2 32) 
quantity depending on the size of the population and the inten- 
sity of selection. This is an asymmetrical function of z and the 
most frequent value of u is large, i.e., the variation in the popula- 
tion is mainly due to more recessives. The observed values of 
correlations between relatives for continuously varying charac- 
ters can be predicted with great accuracy if these characters are 
due to numerous genes whose distribution in the population is 
determined according to this law. Thus, while Haldane's work 
relates to the hitherto almost unobserved process of evolution, 
that  of Fisher explains observed facts concerning heredity. 

BIBLIOGRAPHY.-P~~~~O~, Pearson and Lee, Biometrika; Haldane, 
Trans. Camb. Phil. Soc., vol. 33, p. 19 and Proc. Camb. Phil. Soc., 
1924-29; Norton, Proc. Lond. &lath. Soc., vo1. 28, p. I.; Fisher, Proc. 
Roy .  Soc., ed. 42, p. 321, 1922. (J. B. S. H.) 

SEXUAL SELECTION 
Charles Darwin, after propounding the revolutionary and far- 

reaching theory of natural selection (q.v.) to account for the evolu- 
tionary origin of adaptive characters, set himself to see whether 
the conception was all-embracing. He came to the conclusion that 
the bulk of the large group of secondary sexual characters, such 
as the deer's antlers, the peacock's train, the lark's song, etc., 
could not be accounted for by the operation of natural selection, 
but that another type of selective mechanism, which he called 
sexual selection, here came into operation. 

- 

He argued that whenever any character possessed only by males 
conferred upon its possessor no direct advantages in the struggle 
for existence, but served merely to confer advantages upon one 
male in its struggle with other males to secure a mate, then we 
could not speak of natural selection, but of sexual selection. In  
some cases, as in polygamous birds, the two forms of selection 
might be in opposition, the gorgeous but cumbrous plumes fa- 
voured by sexual selection being definitely disadvantageous in the 
struggle for existence. 

Although much attacked, the theory survives, if in a somewhat 
altered form, and the evidence now available makes it clear that 
sexual selection has undoubtedly played a considerable part in 
moulding the form and behaviour of higher animals. 

The most important types of character which have presumably 
thus originated are as follows:-(I) for pursuit and capture of 
one sex by the other; ( 2 )  offensive and defensive weapons em- 
pIoyed by members of one sex in fighting for the other; (3) 
means for making known the presence of one sex to the other; 
(4) characters employed in stimulating sexual emotion in the 
other sex; ire., organs employed in courtship of animals ( q . ~ . ) .  

As examples of these various types may be cited ( I)  the en- 
larged prehensile antennae of various small Crustacea (Moina; 
many Copepods) or the enlarged limbs (gnathopods) with which 
male gammarid Crustacea seize and grip the female; ( 2 )  (a) of- 
fensive-the antlers of stags, the enlarged canines of boars and 
stallions; (b)  defensive-the mane of the lion or of certain male 
baboons; (3) the chirping of male crickets and the croaking of 
male frogs, the drumming of certain woodpeckers, the flashing of 
fireflies; (4) the train of the peacock, the crest (present in both 
sexes) of the Crested Grebe, the bower of bower-birds. 

Naturally these different categories grade into each other; 
courtship characters grade into recognition marks; weapons may 
serve also as adornments, and the same character, e.g., great 
strength, may serve both to fight enemies and to capture mates. 

I t  has been suggested with some plausibility that prominent 
weapons may secure advantage by deterring other males from at- 
tempting combat; there seems no doubt that young stags with 
poorly-developed antlers avoid battle with large-antlered males. 
There are a number of prominent secondary sexual characters to 
which no function can yet be assigned; e.g., the enormous horns 
of the males of the Goliath and other beetles. 

The fact that organs for capturing the female may grade in- 
sensibly into copulatory organs, and organs for stimulating the 
emotions into those facilitating the meeting of the sexes, suggests 
a valid criticism of the pure neo-Darwinian doctrine which main- 
tains that sexuaI selection is something altogether apart from 
natural selection. 

Certain organs and instincts are obviously necessary to a sexu- 
ally-reproducing species if the race is to continue; and in so far 
as selection has contributed to their origin, it will, as Darwin 
himself pointed out, have been natural selection. 

Devices for securing efficient mating and fertilization will even. 
tually become more elaborate as we ascend the animal scale, as  
internal supplants external fertilization, as locomotion becomes 
more rapid, as the brain becomes more complex. The two chief 
ways to secure mating will be material force (pursuit and cap- 
ture; or fighting for possession), or stimulation of the opposite 
sex (advertisement of a "sexual situation" by means of recogni- 
tional sounds, colours, actions or scents; or by emotionally stimu- 
lating display). In  all these cases, while natural select~on will see 
to it that the devices are reasonably efficient, there may and usu- 
ally will also exist Darwinian sexual selection, as a result of com- 
petition between males, and this may intensify and exaggerate the 
characters. Since i t  will usually be impossible to disentangle the 
shares of natural and of Darwinian sexual selection, and since 
they both tend to produce characters of the same type, i t  is per- 
haps better to re-define sexual selection. If,  instead of making 
competition between members of one sex the criterion, we adopt 
selection with reference to successful and efficient mating as our 
definition, the situation clears up considerably. For sexual selec- 
tion in the original sense we may then substitute the term intra- 
sexual selection. 

In all recognitional and courtship characters selection is exerted 
via the brain and mind of the opposite sex, and may thus, with 
Lloyd Morgan, be called psychical sexual selection (as opposed 
to psychical selection of a non-sexual nature, such as must have 
operated in the genesis of conspicuous flowers by psychical selec- 
tion via insects). 

Sexual selection is usually unisexual, acting only upon one sex. 
In  many cases, however (courtship decorations in herons, grebes, 
etc.), it is mutual and affects both sexes similarly. Rarely, as in 
phalaropes, the male broods and cares for the young, and the fe- 
male does most of the courting. We may here speak of reversed 
sexual selection, falling mainly upon the females, which are 
accordingly the more brightly coloured. 

A. R. Wallace wished to discard the whole sexual selection 
theory, and to ascribe the development of male weapons and dis- 
play characters to the hypothetical action of "male vigour." This 
view as it stands is undoubtedly erroneous. However, it will often 
be true that greater prowess in battle and greater eficiency'in 
song or display will be associated with high vigour; and in this 
way sexual selection will have, as an important by-product, the 



selection, as fathers of the next generation, of males above the 
average in vigour. 

The new definition above given obviates one great difficulty in 
the theory as originally stated. I t  was difficult to see how intra- 
sexual selection could be very effective without a preponderance 
of males, or polygamy; and in the great majority of animals there 
is no polygamy, and the proportion of the sexes is nearly equal. 
(See, however, Darwin, Descent of Man, and ed., p. 329; and 
E. Howard, Territory in Bird Life, p. 35.) If, however, sexual selec- 
tion is primarily designed for securing efficient and speedy mating, 
this difficulty is removed. 

The other objection which is commonly raised, that the theory 
of sexual selection ascribed too much taste and conscious discrimi- 
nation to the female, rests upon a pure misconception. So long as 
the courtship display stimulates the female, a selective result will 
be obtained, whether she exercise taste and judgment or be stimu- 
lated in the most automatic way. 

A few examples will go to  show how entangled are natural and 
intra-sexual selection. 

I n  the courtship of the little fly Drosophila, the male ap- 
proaches the female while waving hie, wings in a pecl~liar manner. 
Sturtevant made up three series of bottles. I n  each of series A was 
placed a normal male and female; in B a female with a male 
whose wings had been cut off; and in C a female with one normal 
and one wing-clipped male. Successful mating was accomplished 
by the wing-clipped males in series B, but in a much longer aver- 
age time than in serles A ;  i.e., the wing-waving courtship appar- 
ently has the effect of stimulating the female to  sexual response 
more quickly than does the mere presence of a male. In  series 
C, the average time of mating was only a trifle longer than in series 
A;  but the wing-clipped males were almost as successful as their 
normal rivals. This can only be explained as meaning that, once 
the courtship has excited and stimulated the female, she will be 
ready t o  accept any male. Courtship is, in  this case, almost 
entirely an affair of natural selection; like a copulatory organ, it  
renders fertilization more certain, and so benefits the race, and 
is of little benefit to  one male in competition with another. 

The same appears definitely t o  hold good in newts, in which 
courtship is the preliminary to  the male's depositing his sperm 
in a packet on the pond-bottom. Even should two or more males 
be courting simultaneously, and should the courtship of one be 
more effective than that of the rest, i t  would be impossible that 
the female should pick up  his sperm packet in preference to  
another. I n  certain polygamous birds, on  the other hand, although 
the display of the males presumably has some function in merely 
securing fertilization, yet intra-sexual selection of one male in 
preference t o  others is predominant. This occurs in birds where 
there are special assembly-places for the males' display in the 
breeding season: the females visit these places only for the pur- 
pose of mating, and the males take no share in caring for eggs and 
young. Black grouse, certain birds of paradise, and the ruff are 
examples from different orders. Owing to the unique variability 
of male ruffs in the breeding-plumage, every male on a "hill" (as 
the ruff's assembly places are called) can be individually recog- 
nized. Edmund Selous took advantage of this fact. H e  made 
observations on one "hill" throughout several weeks of the breed- 
ing season, and was able to  establish the fact that whereas some 
of the cocks never succeeded in mating a t  all while he was 
watching, and others but rarely, one or two secured a large num- 
ber of mates. Not  only that, but the most successful cock had 
an exceptionally well-developed ruff, and one that to our eyes 
a t  least was very striking in its colour contrasts. In  this species, 
then, by no means every male secures a mate, and courtship-dis- 
play is concerned with the securing of mates. There is a real 
"struggle for reproduction" among males, with resultant intra- 
sexual selection. 

I n  man it  is obvious that sexual selection plays, and has played 
an important r61e, but in a more complex way than in most 
species, since not only does some degree of mutual sexual selec- 
tion exist, but also some degree of intra-sexual selection in both 
sexes separately. Sexual selection has undoubtedly helped to 
diversify as  well as  to  improve human appearance. 

Sexual selection has exercised a considerable secondary effect 
in evolution, through characters which have arisen in one sex 
under the influence of sexual selection, being often partially or 
completely transferred to the other sex under thz influence of 
heredity. A good example is afforded by the finch family (Fringi- 
llidae). I n  general, male finches are brighter-coloured than the 
females, but their characteristic patterns are usually reproduced 
in duller colours in  the females. I t  is probable that the bright 
colours originated in the males through sexual selection; but their 
partial transference to  the females (though of no functional 
significance in them) has resulted in the females of the different 
species being more different from each other than they otherwise 
would have been. 

When, e.g., the females nest in holes, bright colours can be 
transferred to  them more completely without endangering their 
safety; this is so, for instance, in the European robin and the tits. 
When, however, as in most pheasants, the female nests in exposed 
situations, natural selection inhibits the transference. 

Admittedly many of these conclusions are based solely on 
indirect evidence; but in view of the experimental work on 
Drosophila and newts. and the natural experiment annually staged 
with ruffs, which decisively point to a stimulating effect of display 
on the female, the cumulative circumstantial evidence must be 
presumed correct unless it  is actually shown false. (See COURT- 
SHIP OF ANIMALS; SELECTION: Natural Selection; BIRDS: Repro- 
ductive Habits ) 

BIBLIOGRAPHY.-C. Darwin, The Descent of Man; J .  T .  Cunning- 
ham, Sexual Dimorphism in  the Animal Kingdom (1900) ; A. Weis- 
mann, The Evolulion Theory (1904) ; W. P. Pycrait, The Courtship of 
Animals (1913) ; J. Meisenheimer, Geschlecht und Gescklechter (Jena, 
1921) ; 0. W. Richards, "Sexual Selection and Allied Problems in 
Insects." Biol. Review (rgz 7 ) .  (J,  S. H.) 

SELENE or MENE, the moon-goddess, daughter of Hyperion 
and Theia, sister of Helios and Eos, mother of Pandia by Zeus. She 
was also wooed by Pan in the form of a white ram, or she had 
selected a white ram from his flock as the price of her favours. 
The most famous of her amours was with Endymion (q.v.). 
Selene was represented as driving a chariot drawn by two horses, 
or later by cows or oxen, herself mounted on a horse, a bull, a 
mule, or a ram. Later, she was identified with Artemis (q.v.), and 
ni th Phoebe. She \%.as worshi~ped on the days of the new and 
the full moon. The male moon-god ( M l n )  is Asiatic. The Roman 
goddess of the moon was Luna, who possessed sanctuaries on the 
Aventine and Palatine hills. She had the title Noctiluca (night- 
shining) and her Palatine temple was lit up at  night. 

See W .  H .  Roscher, Uber Selene und Verwandtes (189o), with 
Nachtrage (1895) ; Preller, Griechische Mythologie (4th ed., 1894), 
pp. 443-446; A. Legrand, s.v. "Luna" in Daremberg and Saglio, 
Dictionnaire des antiquitis; G. Wissowa, Relig. u. Kultus (2nd ed.), 
p. 315 et seq. 

SELENGA-ORKHON, a river of Central Asia, which 
rises in two principal headstreams, the Selenga and the Orkhon, 
on the plateau of north-west Mongolia in 101" E. Both flow 
east-north-east to their confluence near Kiakhta (9.v.) on the 
border of Mongolia and the Buriat-Mongol A.S.S.R. (q.v.). 
From Kiakhta to its delta on Lake Baikal the Selenga flows down 
a gently graded slope giving access from Mongolia to  the plains 
of Asiatic Russia. Along the lower part of this trench climbs the 
Siberian railway which then passes to Chita. The Selenga 
is frozen from November 22nd to May 9th a t  Verkhne-Udinsk 
and from December 1st t o  May 8th at  Novo-Selenginsk. I t  is 
navigable in summer from the delta to  Kiakhta (210 m. ) ;  its 
total length is 750 m. On the left it receives the Djida and the 
Temnik and on the right the Tola, Khara-gol, Chikoi, Khilok and 
Uda. For a description of its former trading importance see 
KIAKHTA. Near the upper Orkhon was the permanent camp of 
Karakorum, from the 8th century down to the end of the 13th the 
centre of the Mongol power, especially under the sway of Jenghiz 
Khan and his son Ogotai or Ogdai in the 12th and 13th cen- 
turies. For an interpretation of the inscriptions discovered here 
in the 19th century see V. Thornsen, Inscriptions de l'0rkhon 
(Helsingf ors, I goo). 

SELENIUM, a chemical element closely allied in physical 
and chemical properties with sulphur (symbol Se, atomic number 
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34, atomic weight 79.20). I t  is a complex element having six 
isotopes (q.v.)  with atomic weights ranging from 74 to 80. I t  
was discovered in 1817 by J. J. Berzelius who called it  selenium 
(Greek aeXljvg, the moon) because of the close analogy between 
the new element and the recently discovered tellurium (Latin, 
tellus, the earth). 

Distribution.-Selenium is widely distributed throughout the 
world, although in small quantities, being the 40th element in 
order of plentifulness, between bismuth and gold. I t  is present 
in meteoric iron. I t  rarely occurs native; occasionally it  accom- 
panies native sulphur, but is usually found in combination with 
the heavy metals to form selenides, such as clausthalite, PbSe 
(29% Se);  eucairite, ( A g , C ~ ) ~ s e ;  crookesite (CuAgT1)zSe; 
naumannite, Ag2Se; and zorgite (a  complex selenide with 31% 
Se). I t  occurs also in various pyrites and galenas. Whenever any 
of the foregoing seleniferous minerals are subjected to manufac- 
turing operations, the selenium appears as a by-product. 

I n  the U.S.A. selenium is obtained in considerable quantities 
together with some tellurium from the anode slime of the copper 
refineries. This material is fused with sodium nitrate and sand or 
oxidised with nitric acid. In  either case the aqueous extract is 
treated with hydrochloric acid and sulphur dioxide to  set free the 
selenium. 

P h y s i c a l  Properties.-Selenium exists in  several allotropic 
forms (see ALLOTROPY), four of which are definitely crystalline. 

Crystalline Red Selenium CY and 0 are two varieties separating 
in monoclinic crystals obtained from solutions of amorphous or 
vitreous selenium in hot carbon disulphide. At 110-120' C the 
a-form, which is isomorphous with monoclinic sulphur, changes 
into grey metallic selenium, while with the 0-form the transfor- 
mation temperature is 12 5-130' C. By rapid heating the melting 
points of a and /3 forms have been found to be about 180" C. 
The density of crystalline red selenium is 4.45. 

Crystallilze Grey Selenium A is obtained by warming vitreous 
selenium to 175' C. I t  is only sparingly soluble in hot carbon 
disulphide, is a bad conductor of the electric current, and is 
metastable, changing into the following second grey variety. 

Crystalline Grey Selenium B (Metallic Selenium), formed by 
warming the other modifications to  200 '  C, has a metallic lustre, 
is malleable and, unlike variety A, is in certain circumstances a 
good electrical conductor. This metallic selenium (m.p. 220.2' C, 
sp.gr. 4.8) crystallises in rhombohedra1 crystals of the hexagonal 
system and is isomorphous with tellurium. Metallic selenium is 
a non-conductor in the dark, but on exposure to  light its electrical 
conductivity is proportional to  the intensity of the light falling 
upon it. This remarkable property has led to  the selenium cell, 
the basic principle of which depends on coating with a thin film 
of selenium a conducting metal such as copper, brass, platinum, 
silver or gold. This metal is either in the form of plates insulated 
from each other by mica or other insulating material, or two 
metallic wires wound closely on a cylinder of glass or other non- 
conductor and covered with selenium. As it  is only metallic 
selenium (variety B)  which is sensitive to  light, the cell contents 
after coating with the element must be carefully annealed at 
200' C to insure that the selenium has been transformed into 
the photo-sensitive modification. 

APPLICATIONS 

U n i t e d  States  Production.- The output of selenium in the 
U ~ i t e d  States has increased very considerably in recent years. 
I n  1914 22,867 lb. were produced, whereas in 1924 the production 
reached 130,ooo lb., the average price being about $2.10 per 
pound. This supply goes chiefly to the glass industry, the makers 
having displaced manganese by selenium as a glass decolorizer, 
the pink tint produced by this element being complementary to the 
objectionable green shade arising from the presence of iron in 
the glass. Moreover, the addition of further quantities of selen- 
ium, either as such or as sodium selenite, NazSeO,, imparts to 
glass a clear red colour useful in railway work. Selenium is used 
in the ceramic industries for the production of red enamels and 

by 50%. 
Uses a s  a Solvent ,  etc.-Selenium oxychloride was shown by 

V. Lenher to be a liquid having many valuable properties. I t  is a 
solvent for natural and synthetic resins, fish oils, etc.; i t  assists 
in distinguishing between saturated and unsaturated hydro- 
carbons, attacking the latter but not the former. I n  a mixture of 
benzene and heptane, i t  dissolves the former whereas the latter 
floats unchanged. That  this liquid is now a commercial product 
is largely due to  Lenher, who established a research school a t  
Wisconsin University for the study of selenium and tellurium. 

The remarkable electrical properties of metallic selenium have 
led to the development of the selenium cell, whereby one can over 
the telephone "hear a ray of light falling upon a metallic plate." 
The following electrical contrivances are rendered possible by this 
selenium cell: (i.) phototelegraph for transmitting photographs 
or sketches along a wire; (ii.) photographophone for making 
synchronous records of sounds with moving pictures; (iii.) 
optophone, invented by E. E. Fournier d'Albe in 1914, for 
enabling the blind to read ordinary type by ear; (iv.) self-lighting 
buoys, whereby buoys and beacons in inaccessible spots may light 
and extinguish themselves automatically, depending only on sun- 
light; (v.) photometry; (vi.) military uses in wireless telephony 
and in locating enemy batteries by light. 

The fire-proofing of cables with selenium has proved success- 
ful. Diethyl selenide has been recommended as a warning stench 
for introduction into inodorous poisonous commercial gases such 
as carbon monoxide. 

Chemical  Properties.-Hydrogen selenide (seleniuretted 
hydrogen) is a colourless gas with repulsive odour, which when 
liquefied boils a t  -41' C/760 mm. and melts a t  -68' C 
(Olzewski). I t  burns with a blue flame giving either red selenium 
or white selenium dioxide depending on the amount of oxygen 
present. I ts  solubility in water is somewhat greater than that of 
hydrogen sulphide. I t  is obtained by the action of hydrochloric 
acid on ferrous selenide, but is better prepared by dropping water 
on aluminium selenide produced by the direct combination of 
selenium and powdered aluminium. 

Metallic Selenides are produced by  direct combination of the 
metals with selenium or, in the case of selenides insoluble in 
water, by precipitation of solutions of metallic salts by hydrogen 
selenide. The alkali selenides are colourless but become red on 
taking up more selenium to form polyselenides such as NazSez. 

Selenium tetrafiuoride, SeF4, was obtained in a state of purity 
(1928) by E. B. R. Prideaux and C. B. Cox by the interaction of 
selenium tetrachloride and silver fluoride as a colourless liquid 
boiling a t  93' C (m.p. -13.2' C) and having density 2.77. I t  
attacks glass and is completely hydrolysed by water to selenious 
and hydrofluoric acids. 

Diselenium &chloride, SezC12, a brownish-yellow liquid with 
pungent odour, is decomposed by water into hydrochloric and 
selenious acids with elimination of red selenium. Selenium tetra- 
chloride, a colourless crystalline mass, which vaporises without 
melting, is produced by  burning selenium in chlorine. Selenium 
oxychloride, SeOC12, a pale yellow liquid boiling at  177.2' C (m.p. 
8.5' C) ,  is prepared by mixing the tetrachloride with selenious 
oxide under carbon tetrachloride, o r  by partially hydrolysing 
the tetrachloride. 

Selenium forms two oxides: The long-known dioxide, SeOz, 
crystallising in colourless, lustrous needles, obtained by burning 
selenium in oxygen, readily sublimes but under pressure it melts 
a t  340' C ;  it  dissolves in water to form selenious acid. Selenium 
trioxide, recently described by R. R. Worsley and H. B. Baker 
(1923) as a solid substance resulting from the action of ozone on 
selenium dissolved in dry selenium oxychloride, dissolves in 
water to give selenic acid. This acid, the analogue of sulphuric 
acid, is usually seen as a syrupy liquid, but has been obtained 
solid (m.p. 58' C ) ;  it  has the noteworthy property of dissolving 
gold. 

I ORGANIC SELENIUM COMPOUNDS 

red enamelled steelwares. The use of I-3% of selenium in w l -  Derivat ives of B i v a l e n t  Selenium.-Ethylselenomercaptan, 
canised india rubber articles increases their resistance to abrasion I C2H5SeH, a liquid of repulsive odour (b.p. 57' C), is obtained by 
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distilling an alkali hydroselenide with an alkali ethylsulphate. 
Diethyl selenide (b.p. 108" C) and diethyl diselenide (b.p. 186' 
C)  are prepared from potassium ethyl sulphate and potassium 
mono- and di-selenide respectively. These three liquids are also 
obtained by treating phosphorus pentaselenide with potassium 
ethyl sulphate and caustic potash. 

D e r i v a ~ i v e s  of Q u a d r i v a l e n t  Selenium.-The dialkyl sele- 
nides are unsaturated compounds and combine further with alkyl 
iodides, dimethyl selenide and methyl iodide yielding trimethylsele- 
nonium iodide, (CH3)$5eI, a crystalline salt which is transformed 
by moist silver oxide into the basic trimethylselenonium hydrox- 
ide, (CH3)3Se.0H. From sodium selenophenoxide, NaSeGH5, and 
methyl iodide, phenyl methyl selenide, C6H5.Se.CH3, is produced, 
and this substance combines with bromoacetic acid to form phenyl- 
methylselenetine bromide (I.) a salt containing 

CH3 
I 
c 

CHa Br 
/ \ 

0 C.CO.CHa 

an asymmetric selenium atom; this substance has been resolved 
by W. J. Pope and Neville (1902) into two optically active 
isomerides. (See STEREOCHEMISTRY.) By the interaction of 
selenium tetrachloride and acetylacetone, G. T .  Morgan and 
H. D.  K. Drew (1920) obtained chloroacetylacetone and bimeric 
selenium acetylacetone (11.) in yellow plates melting at  175" C. 
The interaction of this organic derivative with sulphurous acid or 
alkali bisulphites affords an elegant method of preparing either 
selenodithionic acid, Se(S03H)2, or its alkali salts: 

(CsH60zSe)l + 4HzS03 (or 4KHS03) = zC&I80~ + 2Se(S03H)~ 
[or aSe(SOaK)z] 

Phenol condensed with selenium oxychloride gives rise to two 
isomeric trihydroxytriphenylselenonium chlorides, (HO.C6H4)3- 
SeCl; with selenious acid it  yields dihydroxydiphenyl selenide 
(H0.C6H4)2Se (M. Takamatru, 1928). Ortho- and para-cresols 
also give rise to both types of selenium compound, whereas 
P-naphthol furnishes only di-0-hydroxydinaphthyl selenide 
(G. T.  Morgan and F. Burstall, 1928). 

Der iva t ives  of S e x a v a l e n t  Selenium.-The aromatic selen- 
onic acids are obtained by ( I )  direct action of selenic acid on 
benzene and its homologues, or (2) permanganate oxidation of 
the aryl selenious acids or aryl diselenides. Benzeneselenonic acid, 
C6H5.Se03H, is a hygroscopic syrup which in contact with moisture 
forms a crystalline hydrate. Diphenylselenone, (C6Hj)zSe02, a 
colourless crystalline substance melting at  155' C, is produced by 
oxidation from diphenylselenoxide, (CsH5)zSe0, the latter being 
obtained from diphenylselenide dibromide. 

Cyclic S e l e n i u m  Derivatives.-Selenium takes part in the 
formation of various heterocyclic compounds. Selenophen (I.), 
the analogue of thiophen, has been prepared by H.  V. A. Briscoe 
and J. B. Peel (1928) from the interaction of selenium and 
acetylene at  400' C ;  it  is a colourless liquid boiling at  110'/7j2 
mm. 

The following saturated selenohydrocarbons have been prepared 
by the interaction of sodium selenide and the appropriate alkylene 
dibromide: (i.) cycloselenopropane (III . ) ,  from trimethylene 

dibromide, is a colourless liquid boiling a t  8-81' C/40 mm. and 
giving a crystalline mercurichloride; cycloselenobutane (tetra- 
hydroselenophene) (II . ) ,  from tetramethylene dibromide, is  a 
colourless liquid boiling at  13 j-6'/770 mm. ; (iii.) cycloselenopen- 
tane (IV.), from pentamethylene dibromide, is a colourless liquid 
boiling at  158-161' C/760 mm. and having a disagreeable odour; 
it forms crystalline derivatives with the halogens and with mer- 
curic chloride (Morgan and Burstall, 1929). 

Detec t ion  and Es t imat ion  of Selenium.-Selenium is pre- 
cipitated from its inorganic compounds by hydrogen sulphide, 
and is redissolved by ammonium sulphide. The elimination of 
red selenium from its soluble compounds on reduction with 
sulphur dioxide, hydrazine, hydroxylamine, etc., is a characteristic 
test. The gravimetric estimation is made by weighing this pre- 
cipitate on a tarred filter after boiling until the red selenium has 
turned black, the latter form being more easily filtered. Selenium 
may be estimated iodometrically, and selenious acid may be oxi- 
dised to selenic acid by standard permanganate. 

BIBLIOGRAPHY.-R. Abegg, Fr. Auerbach and I. Koppel, Handbuch 
der Anorganischen Chemie, vol. iv. (1927), with a special chapter 
on the colloid chemistry of selenium; B. Smith Hopkins, Chemistry 
of the Rarer Elements (1923) ; G. A. Roush, The  Alineral Industry; 
these annual volumes give an epitome of the industrial developments 
of selenium in the U.S.A.; E E Fournier D'Albe, The M o o n  Element 
--an Introduction to the Wonders oj Selenium (19241, a treatise 
on selenium cells and their uses. ( G .  T. M.) 

SELENIUM CELLS. The light-sensitive property of sel- 
enium was discovered in 1873 by Willoughby Smith, who, as a 
pioneer of submarine telegraphy, had selected that substance 
for some experiments requiring the use of a high electrical re- 
sistance. I t  is interesting to notice that 56 years had elapsed 
since the isolation of selenium by Berzelius, and that Riess, 
throughout his work upon its electrical conductivity had missed, 
in 1845, the important fact that light is capable of modifying 
the actual effect he was studying. I n  1875 Siemens suggested the 
use of selenium in photometry and, from that time till the 
present day, many other proposals relating to  the subject have 
been forthcoming. Thus in 1880 Ayrton and Perry describe 
what they called "electric vision" and in the following year 
Shelford Bidwell constructed several improved selenium cells. 

Prof. Minchin, in 1891, used selenium for measuring the light 
from the stars and a few years later Giltay showed that Rontgen 
rays also changed the electrical resistance of selenium just as 
light does. Work on the electrical transmission of pictures was 
carried out during 1902 by Korn, who, five years later, succeeded 
in thus sending a picture from Munich to Berlin. Dr. Fournier 
dJAlbe invented the "optophone" in 1912 and Graham Bell had 
made the first "photophone" some 32 years earlier. A greatly 
improved photophone, however, was designed by Prof. A. 0. 
Rankine in 1916 and is referred to more in detail later. 

I t  will be understood, from what has preceded, that these 
cells or bridges depend for their action on the change in electrical 
resistance of selenium when illuminated. A variety of forms of 
them have been devised but in practically all the aim is similar, 
namely to  arrange two or more conductors so that they are 
separated by and in close contact with crystalline selenium. The 
great interest attaching to the subject arises from the fact that 
no completely satisfactory explanation of the action of light on 
selenium has been discovered. 

T h e  Cons t ruc t ion  of Selenium Cells-The earliest sys- 
tematic experiments relating to the action of light upon selenium 
were made by melting a platinum wire into the opposite ends 
of a short rod and noting the change of electrical resistance under 
various conditions of illumination, temperature, etc. Since the 
amorphous form of selenium, in which it  is sold by dealers, is so 
poor a conductor of electricity that it may be classed as an in- 
sulator, i t  is necessary when preparing light-sensitive cells to 
convert this into one of the grey crystalline forms, which conduct 
comparatively well. 

The simplest cells can be made by winding two thin copper 
wires side by side and one mm. apart upon a strip of mica, 
say 3" long by I" wide. The strip should then be placed on a 
hot plate and a thin layer of selenium melted over the wires. On 
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removal from the plate, cooling and reheating, the black-looking 
lustrous selenium will rapidly become dull and finally grey. In 
that state it will be found to be sensitive to light and a fair con- 
ductor of electricity. With two adjacent ends of the wires sepa- 
rated and a potential difference of 50 volts applied to the others, 
a current of perhaps 50 to roo micro-amperes may be passed 
through such a cell in the dark, and in the ordinary light of a 
room this current should immediately rise to 300 micro-amperes 
or even more. I n  a modification due to Dr.  Pfund, a piece of 
glass I cm. wide and 3 cm. long is coated with selenium which 
is smoothed out by a hot glass rod. Four strands of bare copper 
wire are then wound round the whole so that the selenium sur- 
face is covered. After fixing the e ~ d s  of the wires, the first and 
third strands are unwound and removed so as to leave a gap be- 
tween the second and fourth and the bridge is reheated and 
annealed to grey. 

Dr.  Fournier d'Albe recommends preparing selenium cells by 
coating slate with graphite and then scratching away a zig-zag 
line as shown in fig. I ,  so that a potential 
difference applied at  the reg i~ns  A and B 
would tend to cause a current to  flow 
across the scratch. Owing to the high in- 
sulation of the slate, however, no current 
can pass until selenium is melted over it 
and allowed to turn grey. I n  practice it  is 
found necessary to grind the slate surface F IG 1 

as smooth as possible by means of pumice powder and subse- 
quently to rub in the graphite very thoroughly to  ensure a suffi- 
ciently conducting surface. 

One of the most successful modern cells is that devised by 
Prof. Thirring of Vienna. In  this type the bridges are built up 
on what is called the "condenser" plan, and consist of a number 
of thin strips of brass and mica arranged alternately, and so cut 
that the mica is slightly narrower than the brass. If such a pack 
of strips be clamped together and stood on its edge upon a flat 
surface the brass will stand slightly higher than the mica, and 
selenium melted over the surface, sinks into the tiny channels 
between the upper part of the brass strips and thus forms a series 
of bridges. The selenium is then carefully annealed and finally 
ground off so as to expose an extremely thin layer to  the action 
of light. The alternate brass strips are connected together in 
t

w

o groups after the manner of an electrical condenser. 
A thin layer of selenium is now generally admitted to be essen- 

tial where sensitivity and greater reliability are desired. I t  should 
also be pointed out that for many years the necessity of exclud- 
ing damp air from selenium cells has been realised, and an im- 
portant contribution to the subject, recently made by Prof. Ran- 
kine (Pvoceedings of the Physical Society of London, v. 39, Part 
3, April I j th 1927) and Mr. Avery, shows conclusively that the 
variable behaviour of selenium bridges is to a large extent attrib- 
utable to the presence of moisture. Polarization occurs and causes 
irregularities and inability to reproduce readings. I t  is therefore 
important t o  dry and effectively seal up all selenium bridges re- 
quired for experiment. This may be partially done by coating 
them with paraffin wax, shellac, resin, etc., but the best plan is to 
seal the cells into glass tubes after thorough drying by exposure 
t o  PzOs. All forms of selenium appear to  absorb moisture slightly. 

Selenium melts a t  217' C and when cooled rapidly remains 
amorphous. On reheating to 180' C it  changes to  one of the 
grey varieties, all of which are more or less sensitive t o  light. 
Close examination discloses a mass of minute crystals. Their 
shapes are largely influenced by the temperature at  which they 
are formed. A thin layer of selenium for instance, which appears 
deep red by transmitted light, will gradually develop a crop of 
light-sensitive spherical crystals, the growth of which can be 
observed on the stage of a microscope if the temperature is main- 
tained a t  about 100" C (fig. 2 ) .  At temperatures in the neigh- 
bourhood of 260' C a transparent highly hydroscopic type of 
crystal is produced which is practically insensitive to light. This 
and other forms of selenium crystals, excepting the spherical 
type, may most conveniently be obtained by condensation. A flat 
brass plate is placed upon a tripod and heated till selenium, rubbed 

over the central area of it, melts easily. This should then be 
smoothed off with the edge of a glass strip and a separating ring 
of mica laid on the molten selenium. A sheet of glass is then 
placed over and in contact with the mica, and the vapour rising 
from the selenium condenses on its under surface. At first a red 
deposit appears which a lens shows to consist of minute beads of 
transparent amorphous selenium. After a few minutes of con- 
tinued heating however, the col- 
our changes to grey and with 
experience, crops of very beauti- 
ful crystals can be obtained 
(see fig. 3) .  An exposure of 
twelve hours, with the plate held 
an inch above the molten selen- 
ium will, under suitable condi- 
tions, produce quantities of 
needle-like crystals 2 or 3 mm. 
long. If this be replaced by a 
slate tablet or gold coated plate 

I on which a line, as ~reviouslv 
I described, has been - cut, t& F I G .  2 .- SPHERICAL C R Y S T A L S  O F  

I selenium is soon deposited 
in sufficient quantity to  constitute a light-sensitive layer. I t  is 
comparatively easy, in half an hour, to prepare a selenium cell 
in this way that will carry 5,000 micro-amperes with an illumina- 
tion of roo candle-feet and a potential difference of 50 volts. 

The sensitivity of a selenium bridge is often expressed by stat- 
ing the ratio of the "dark current" to that which passes when the 
cell is illuminated by a light of IOO candle-feet. I n  the case of a 
well-made cell this ratio may be I to  roo. 

The value of the current should, on shutting off the light, return 
to within 5% of i t s  initial value in one second. If a longer time- 
lag is observed i t  is generally believed to be due to  secondary 
effects. The time-lag is frequently spoken of as "inertia." Al- 
though the above conditions have been actually realised, the usual 
practice is to work with a I to  6 or I to  10 ratio for the .dark 
to light current, and to be satisfied with a return to  within 5% 
of zero within five seconds. 

I t  will be found that selenium melted on to ordinary glass will 
not always adhere well on conversion to the grey or metallic 
variety and cooling. By using finely ground glass however, and 
heating the selenium till i t  freely fumes, it  may be stroked with a 
mica spatula to  a smooth surface as it  cools, and will then adhere 
to the base sufficiently well for most practical purposes. 

Soapstone, biscuit porcelain and a variety of insulating sub- 
stances have also been tried as bases. On the other hand the proc- 
ess known as fuming and already described as suitable for the 

formation of crystals, generally 
gives an adherent layer even upon 
polished glass. The presence of 
oil improves the contact. In  this 
way experiments may be made on 
the light sensitivity of a single 
crystal. 

Cylindrical bridges made by 
placing alternate discs of brass 
and mica upon an insulating rod 
are useful for certain purposes. 
The discs are  clamped by tight- 
enine a nut on the rod and the " 

3 . - 4 E L E N I U M  C R Y S T A L S  brass plates are alternately con- 
FORMED BY F U M I N G  nected together into two groups 
to which terminals are attached. The whole is heated and selenium 
melted over the outer edges of the discs, the usual precaution being 
taken to convert it  into the grey light-sensitive variety. Two con- 
ducting plates immersed in various liquids, so as to constitute a 
voltaic battery, one plate being coated with grey selenium and 
exposed to light, have also been found to be effective as a light- 
sensitive device. Bridges made with pairs of dissimilar metals 
separated by thin mica and coated with selenium give an electric 
current on illumination. Whether a cell will have a high or low 
electrical resistance when finished depends upon the temperature 
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and time taken in its preparation. I t  is not uncommon to find 
bridges designed to be operated for long periods on 2 0 0  volts. 

Theoretical.- The process by which light causes the electrical 
resistance of selenium t o  vary is not known precisely. 

I t  was formerly held that impurities were necessary but Marc 
has definitely proved that view t o  be incorrect. He showed that 
the presence of traces of silver, etc., affect the behaviour of the 
cells but proved that the fundamental action of light upon pure 
selenium is indeed a fact. H e  supported these ideas by various ex- 
periments, but failed to devise any really decisive proof of the cor- 
rectness of his conclusions. The more modern view is, of course, 
based upon the existence of electrons and seems to adequately ex- 
plain many of the experimental results. According to the electron 
theory, selenium becomes ionised by light, and the time-lag is 
accounted for  by supposing the recombination of the ions to take 
place more slowly than in the case of a gas. That is of course 
a difficulty. but the electron theory also requires that the resis- 
tance of selenium bridges should vary as the square root of the 
intensity of light falling upon them, and this is found to be the 
case. On the other hand the sensitive crystals are surprisingly 
UpdqUe iCJ light dlld it dppedr5 lhdt light Wdiies dlE: only able to 
penetrate them to a depth of -0014 cm. I n  addition there is the 
fact that surface conditions can vary widely without affecting the 
sensitivity, and i t  therefore seems that if electrons are produced 
or liberated by  the light, the process must be one occurring within 
the crystal itself. I t  may be generauy stated that selenium does 
not show any selective action towards the colour of the light 
impinging upon i t :  the chief factor appears to  be the energy con- 
veyed by the beam. I n  most sources of light the greatest energy 
is carried by the longer wave lengths and it  was therefore formerly 
thought that selenium is most sensitive to  red light. As a matter 
of fact, for coloured lights with equal energy, selenium is usually 
somewhat more sensitive to  blue light. I t  also responds to ultra 
violet light and X-rays as well as to  the gamma rays from radium. 
Experiments upon the sensitivity of selenium to light of various 
wave lengths have shown that the temperature treatment of the 
bridge appreciably influences the result. 

A wide range of variation is possible by different times of heat- 
ing and cooling. On the whole it  looks as if two chief types of 
crystals are generally produced viz. one more sensitive to red 
and one t o  blue light. 

Prof. F. C. Brown has shown, that when using a single crystal 
o f  selenium I cm. long, the maximum change in resistance across 
its base occurred when the extreme tip only was illuminated. The 
crystals may be bent or flattened but still even after heavy pres- 
sure retain their sensitivity to light. A block of grey or metallic 
selenium is sensitive to  pressure, and filing or scraping also 
definitely increases its resistance. If the light falls upon a block 
of selenium having wire gauze electrodes, the change of resistance 
is greater in the direction of the current than at  right angles to it. 

The presence of mercury may cause a selenium cell to be "light 
negative" i .e . ,  t o  show an increased resistance in light. There is 
general agreement that a selenium bridge improves up to a certain 
point by keeping. 

P r a c t i c a l  Applications.- The comparatively large currents 
carried by selenium, combined with the simplicity of accessory 
apparatus, render it particularly suitable for operating a relay by 
which other actions may be stopped or started. A beam of light 
can be made to undo a lock, or give an alarm, either by its sudden 
appearance or by  its cessation. 

Selenium cells a r e  in use for talking films, where the light 
through the margin of the film is suitably modified by varying 
photographic density, so that the current carried through the 
bridge t o  a loud-speaker is correspondingly varied and speech 
reproduced. 

T o  Dr. Fournier d'Albe is due the credit of applying the use 
of selenium cells for the assistance of blind people. By means 
of a clockwork device, to interrupt the current through a selenium 
cell sufficiently rapidly, a musical sound can be heard in a tele- 
phone and the intensity of the note made to serve as a guide to 
the direction and proximity of a light. Dr. Fournier d'Albe has 
designed a small portabIe apparatus by which on pointing it  in vari- 

ous directions towards a light, the loudness of the note heard in 
a telephone indicates brightness. Totally blind persons can find 
a window in a room or learn to guide themselves about a house 
by this means. A more important development in this direction 
however, is his ipvention of the optophone, an instrument which 
enables a blind person to read ordinary print by means of sound. 
This apparatus depends for its action on a selenium cell. I t  is clear 
that the pitch of the note, heard in a telephone in circuit with 
a selenium bridge, can be altered by varying the speed a t  which 
perforations in a revolving disc allow light t o  reach the cell. 
Different notes may in fact be given out by a loud-speaker con- 
nected with a bridge, and a sort of musical instrument evolved. 
Similar developments have taken place in America. 

Sunshine, fog or moonlight recorders have been made with 
sele~ium, and recently in America, the result of a horse race was 
established by the leading horse intercepting a beam of light and 
thereby affecting a selenium cell, which actuated a relay, and 
marked the exact moment of the horse's arrival a t  the winning 
post. The variations of light intensity during an eclipse of the 
sun have also been recorded by means of selenium. 

For photometric work however, fcr  televisien or 211 applicatians 
where great precision is required, the photo-electric cell with 
thermionic valve is more reliable a t  present. 

The far greater sensitivity of selenium, and the comparatively 
large currents it  is able to  carry, a t  the same time offers very 
strong inducement to physicists to continue the study of its re- 
markable properties, quite apart from the intrinsic scientific inter- 
est attaching to the subject. 

An ingenious device invented during the War by Prof. A. 0 .  
Rankine, and called the "photophone," enables light reflected 
from a mirror attached to the needle-holder of a gramophone 
diaphragm to affect a distant selenium cell and so transmit speech. 

Some of the latest applications have been evolved in the labora- 
tories of Nessrs. The Radiovisor Parent Ltd., where a system of 
street lamp control has been perfected so that lamps may be auto- 
matically lighted a t  dusk and extinguished at  dawn. This has 
now been in use in the urban district of Barnes, London, since 
March, 1928. A similar method has already been employed in 
Germany for lighting and extinguishing harbour buoys, etc. 
Amongst other applications which have been developed in this 
laboratory are a system of railway control and a burglar alarm. 

A device whereby the smoke density in the smoke stacks of 
destroyers may be registered on an indicator has been experi- 
mented with both in the British and in the U.S.A. Navy. Selenium 
enables this to be done by recording changes of electrical re- 
sistance when light projected across the lower part of the stack 
is more or less obscured by the smoke. During the War it  was 
shown to be practicable to  regulate the movements of a ship, t o  
fire guns or explode mines by means of selenium bridges con- 
trolled by a searchlight beam. 

Two forms of selenium fire alarms have also been invented. 
Selenium bridges have also been used to increase the speed of 
telegraphic signalling. 

B I B L I O G R A P ~ ~ Y . - B U ~ ~ ~ ~ ~ ~  of the New York Public library, xo. 6, 7, 8, 
9, 10, for list of papers, etc. (1817-192s) ; Dr. Fournier d'Albe, The 
Moon-element; Robert Marc, Dte Physikalisch-Chemischen Eigen- 
schaften des metallischen Selens (Hamburg, 1907) ; Dr. Ries, Das Srlen 
(Miinchen, 1918) ; R. J. Piersol, "Photo-Electric Conduction in Sele- 
nium," Physical Review vol. xxx., No. 5 ,  p. 664 (1928) ; Maj. C. E. S. 
Phillips, "Blowing Selenium Bubbles," Proceedings of the Physical 
Society, vol. xl., pt. iv., p. 2 2 7  (1928). (C. E. S. P.) 
SELENIUM COMPASS. The increasing use of steel in 

aeroplane structure and equipment has led to the need for a 
compass that may be fixed in a part of the ship unaffected by 
magnetic disturbances. The problem, simple in principle, offers 
difiiculties in practice. The selenium compass presents an 
avenue of escape, though a t  the expense of additional weight and 
complication. Selenium possesses the curious property of chang- 
ing its electric resistance when light strikes upon it. I n  the selenium 
compass, two diametrically opposed lamps, fitted in  the bottom 
of the compass bowl, provide two beams of light which strike upon 
two selenium cells incorporated in a bridge fixed on the top of the 
compass bowl. The magnetic system carries a diaphragm which, in 
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one orientation of the bowl and bridge with respect to the maglletic 
system, will hide both beams of light from the selenium cells. 
I f ,  however, the bowl be turned, the electric resistances of the two 
selenium cells become unequal, a condition which can be deter- 
mined in the usual manner by means of a galva?ometer fitted on 
the dashboard. The compass is operated in the following manner: 
An instrument fitted in  the cockpit has a dial marked in degrees, 
like an ordinary compass card. By turning a handle, the pilot or 
navigator can move a pointer over the dial to  any desired compass 
course, a t  the same time rotating through gearing the compass 
bowl and bridge in the tail of the aircraft. I f ,  for example, the 
handle be turned until the pointer indicates a south-east direction, 
then the bowl will automatically be turned so that only on this 
course will the diaphragm on the magnetic system equally shield 
the selenium cells. The pilot has thus simply to turn the aircraft 
until the galvanometer reading is zero; any departure from the 
course will be indicated by a deflection of the galvanometer. The 
selenium compass has been successfully operated i n  flight, but, 
since it  employs a null method of reading, i t  cannot be used to 
indic,ate bearings. 

SELESTAT or SCHLETTSTADT, a town of France, cap- 
ital of an arrondissement, in the department of Bas-Rhin, on the 
111, 26 mi. S. of Strasbourg by the ragway to  Basle. Pop. (1936) 
10,163. It was a royal residence in Carolingian times and became 
a free town of the Empire in the 13th century. In  the 15th cen- 
tury it was the seat of a celebrated academy, founded by 
Rodolphus Agricola, which contributed to  the revival of learning 
in this region. Erasmus of Rotterdam was one of its students. 
I n  1634 it passed t o  France and was afterward fortified by 
Vauban. I t  offered little resistance, however, to  the Germans in 
1870, and the fortifications have since been razed. The Hoh- 
Konigsburg, a great castle standing a t  an elevation of 2,475 ft., 
was presented to the emperor William I1 by  the town in 1899 
and was completely restored in 1908. I t  is the seat of a s u b p r e f ~ t .  
There are metal works, and mineral water is manufactured. 

SELEUCIA, the name of several Hellenistic cities named after 
the founder of the Seleucid dynasty, Seleucus Nicator. The most 
important are : 

I. Seleucia  o n  t h e  Tigris.-This city lay on the right bank at  
the mouth of the Nahr-al-Malik (the royal canal). The city was 
founded by Seleucus Nicator in 312 B.c., and marks the definite 
shift of the centre of power in Mesopotamia from the Euphrates to 
the Tigris. Throughout the period of Sumerian times the principal 
city of the region had been on the Euphrates, first Kish (q.v.), 
and when the Euphrates shifted its course, Babylon. Alexander 
followed the ancient precedent. Seleucia however marks the defi- 
nite end of Babylon and is closely associated with Hellenistic 
culture in  Mesopotamia. During the Persian domination 
Ctesiphon on the opposite bank succeeded Seleucia. 

Seleucia is said to have been founded with the definite object 
of destroying Babylon. I t  was peopled with Macedonians and 
Greeks, and admitted Jews and Syrians to citizenship, i.e., it was 
definitely a cosmopolitan city, characteristic of the Hellenistic 
age. Pliny gives the population at 600,ooo. During the Parthian 
domination the city continued to be the foremost city of the east 
in position and trade. I t  was always in sympathy with the west 
rather than the east, and was definitely opposed to and a t  times 
in open rebellion against the Parthians. The Arsacids founded the 
rival city of Ctesiphon. Seleucia, however, continued to survive, 
and eventually was burnt by Avidius Cassius in A.D. 164, a t  which 
time it  is said to  have had 300,000 inhabitants. The destruction 
of the city marks the end of Hellenism in Mesopotamia. 

2. Seleucia  Pier ia ,  in Syria, a port and frontier fortress on the 
Cilician border. The city lay four miles north of the mouth of the 
Orontes in 36" N. and 36' E. and was the port of Antioch, with 
which city and Apamea and Laodicea i t  formed the Syrian 
tetrapolis. The town appears to  have been of considerable size 
and the great road to the sea, a deep cutting through the rock still 
survives. Walls, temples and amphitheatre can also be traced. 
The city was of considerable military importance during the wars 
between the Ptolemies and the Seleucids and was recognized as an 
independent city later by the Romans (in A.D. 70). I t  had prac- 

tically disappeared by the fifth century. 
3. Seleascia T ~ a c h e o t i s  (modern Icel), also called Trachea, 

a city in  Cilicia in 36' N. 34' E. I t  lay on the Calycadnus 
(modern Gok Su),  a few miles from the mouth of the river, 
doubtless as a protection against attacks from the sea. There are 
the ruins of a castle on the Acropolis and other considerable 
remains. The city was a t  one time a port with a large trade. I t  
was built near an old site (Oldia) in 300 B.C. by Seleucus Nicator. 
During the third Crusade Frederick Barbarossa was drowned in 
crossing the river (A.D. 1190). The city was captured by  the Turks 
in the thirteenth century. I t  still remains the capital of a district. 

Several other towns also bore the name of Seleucia, as (4) 
Seleucia in Mesopotamia, modern Birijik ( q . ~ . ) ,  ( 5 )  in  the 
Persian Margiana, which received its name from Antiochus I .  of 
Syria, having been previously called Alexandria, after its original 
founder; (6) in Pisidia; (7) in Pamphylia; (8) on the Belus in 
Syria; and (9) Tralles (q.v.). (L. H. D. B.) 

SELEUCID DYNASTY, a line of kings who reigned in 
Nearer Asia from 312 to 65 B.C. 

Se1eucus.-The founder SELEUCUS (surnamed for later genera- 
tions Nicator) was a Macedonian, the son of Antiochus, one of 
Philip's generals. Seleucus, as a young man of about twenty- 
three, accompanied Alexander into Asia i n  333, and won dis- 
tinction in the Indian campaign of 326. When the Macedonian 
empire was divided in 323 (the "Partition of Babylon") Seleucus 
was made chiliwch (practically =vizier) t o  the regent Perdiccas. 
Seleucus himself had a hand in the murder of Perdiccas in 321. 
At the second partition, a t  Triparadisus (321)~  Seleucus was 
given the government of the Babylonian satrapy. I n  316, wher, 
Antigonus had made himself master of the eastern provinces, 
Seleucus fled to Egypt. I n  the war which followed between Anti- 
gonus and the other Macedonian chiefs, Seleucus actively co- 
operated with Ptolemy and commanded Egyptian squadrons in 
the Aegean. The victory won by Ptolemy a t  Gaza in 312 opened 
the way for Seleucus t o  return to the east. 

His return to Babylon in that year was afterwards officially 
regarded as the beginning of the Seleucid empire. Master of 
Babylonia, Seleucus a t  once proceeded to wrest the neighbouring 
provinces of Persis, Susiana and Media from the nominees of 
Antigonus. A raid into Babylonia conducted in 311 by Demetrius, 
son of Antigonus, did not seriously check Seleucus's progress. 
Whilst Antigonus was occupied in the west, Seleucus during nine 
years (311-302) brought under his authority the whole eastern 
part of Alexander's empire as far as the Jaxartes and Indus. I n  
305, after the extinction of the old royal line of Maceddnia, 
Seleucus, like the other four principal Macedonian chiefs, as- 
sumed the style of king. H e  attempted to recover Alexander's 
conquests in India, but with Antigonus threatening in the west 
he made peace with Chandragupta in  302, ceding him territory 
in Afghanistan for 500 elephants. I n  301 he and Lysimachus 
defeated Antigonus a t  Ipsus in Asia Minor. A new partition of 
the empire followed, by which Seleucus added to his kingdom 
Syria, and perhaps some regions of Asia Minor. The possession 
of Syria gave him an opening to the Mediterranean, and he 
founded here his new capital, Antioch, on the Orontes. Seleucia 
continued to be the capital for the eastern satrapies. About 293 
he installed his son Antiochus there as  viceroy. Demetrius fell in 
28 j,  and an invitation by  Ptolemy Ceraunus gave him a chance to 
remove his last rival, Lysimachus, who was defeated and killed at  
Corupedion in Lydia (281). Seleucus now had the whole of Alex- 
ander's empire but Egypt in his hands. H e  left Asia to  Antiochus, 
and crossed over to  take possession of Macedonia. H e  reached 
the Chersonese t o  be murdered by Ptolemy near Lysimachia 
(281). 

Ant iochus  I. Sote r  (324 or 323-262) was half a Persian, his 
mother Apame being one of those eastern princesses whom 
Alexander had given as wives to his generals in 324. On the 
assassination of his father (281), the task of holding together 
the empire was a formidable one, and a revolt in Syria broke out 
almost immediately. With his father's murderer, Ptolemy, Anti- 
ochus was soon compelled to make peace, abandoning apparently 
Macedonia and Thrace. In  Asia Minor he was unable to  reducc 
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Bithynia or the Persian dynasties which ruled in Cappadocia. 
I n  278 the Gauls broke into Asia Minor, and a victory which 
Antiochus won over them is said to  have been the origin of his 
title of Soter (Gr. for  "saviour"). At the end of 275 the question 
of Palestine, which had been open between the houses of Seleucus 
and Ptolemy since the partition of 301, led to hostilities (the 
"First Syrian War"). About 262 Antiochus tried to break the 
growing power of Pergamum, but suffered defeat near Sardis and 
died soon afterwards (262). 

261-223 B.C.-He was succeeded (261) by his second son 
ANTIOCHUS 11. THEOS (286-246), whose mother was the Mace- 
donian princess Stratonice, daughter of Demetrius Poliorcetes. 
War with Egypt still went on along the coasts of Asia Minor 
(the "Second Syrian War"). Antiochus also made some attempt 
to  get a footing in Thrace. About 250 peace was concluded be- 
tween Antiochus and Ptolemy II., Antiochus repudiating his wife 
Laodice and marrying Ptolemy's daughter Berenice, but by 246 
Antiochus had left Berenice and her infant son in Antioch to live 
again with Laodice in Asia Minor. Laodice poisoned him and 
proclaimed her son SELEUCUS 11. CALLINICUS (reigned 246-2 2 7) 
king, whiist her partisans at  Antioch made away with Berenice 
and her son. Berenice's brother, Ptolemy III., who had just suc- 
ceeded to the Egyptian throne, a t  once invaded the Seleucid realm 
and annexed the eastern provinces, whilst his fleets swept the 
coasts of Asia Minor. I n  the interior of Asia Minor Seleucus 
maintained himself, and when Ptolemy returned to Egypt he 
recovered Northern Syria and the nearer provinces of Iran. At 
Ancyra (about 235?) Seleucus was defeated by his younger 
brother Antiochus Hierax, supported by Laodice, and left the 
country beyond the Taurus to his brother and the other powers 
of the peninsula. Of these Pergamum now rose to greatness under 
Attalus I., and Antiochus Hierax perished as a fugitive in Thrace 
in 228/7. A year later Seleucus was killed by a fall from his 
horse. His elder son, SELEUCUS 111. Soter (reigned 227-223), 
took up  the task of reconquering Asia Minor from Attalus, but 
fell by a conspiracy in his own camp. 

A n t i o c h u s  111. the Great (223-187).-Callinicus's younger 
son, a youth of about eighteen, now succeeded to a disorganized 
kingdom (223). Not only was Asia Minor detached, but the 
further eastern provinces had broken away, Bactria under the 
Greek Diodotus (q.v.), and Parthia under the nomad chieftain 
Arsaces. Soon after Antiochus's accession, Media and Persis re- 
volted under their governors, the brothers Molon and Alexander. 
The young king was in the hands of the bad minister Hermeias, 
and was induced to make an attack on Palestine instead of going 
in person to face the rebels. The  attack on Palestine was a 
fiasco, and the generals sent against Molon and Alexander met 
with disaster. Only in Asia Minor, where the Seleucid cause was 
represented by  the king's cousin, the able Achaeus, was its pres- 
tige restored and the Pergamene power driven back to its earlier 
limits. I n  221 Antiochus a t  last went east, and the rebellion of 
Molon and Alexander collapsed. The submission of Lesser Media, 
which had asserted its independence under Artabazanes, followed. 
Antiochus rid himself of Hermeias by assassination and returned 
to Syria (220). Meanwhile Achaeus himself had revolted and as- 
sumed the title of king in Asia Minor. Antiochus considered that 
he rn~ght leave Achaeus for the present and renew his attempt 
on Palestine. The  campaigns of 219 and 218 carried the Seleucid 
arms almost to  the confines of Egypt, but in 217 Ptolemy IV. 
defeated Antiochus a t  Raphia and compelled him to withdraw 
north of the Lebanon. I n  216 Antiochus went north to deal with 
Achaeus, and had by 214 driven him into Sardis. Antiochus con- 
trived to capture Achaeus (see POLYBIUS), but the citadel held 
out till 213. 

Having thus recovered the central part of Asia Minor-for the 
dynasties in  Pergamum, Bithynia and Cappadocia the Seleucid 
government was obliged to tolerate-Antiochus turned to recover 
the outlying provinces of the north and east. Xerxes of Armenia 
was brought to  acknowledge his supremacy in 212. I n  209 An- 
tiochus invaded Parthia, occupied the capital Hecatompylus and 
pushed forward into Hyrcania. The Parthian king mas appar- 
ently granted peace on his submission. In 209 Antiochus was in 

Bactria, where the original rebel had been supplanted by another 
Greek Euthydemus. (See further BACTRIA and articles on the 
separate rulers.) The issue was again favourable to  Antiochus. 
After sustaining a famous siege in his capital Bactra (Balkh), 
Euthydemus obtained an honourable peace. Antiochus next, fol- 
lowing in the steps of Alexander, crossed into the Kabul valley, 
received the homage of the Indian king Sophagasenus and re- 
turned west by way of Seistan and Kerman (206/5). From 
Seleucia on the Tigris he led a short expedition down the Persian 
Gulf against the Gerrhaeans of the Arabian coast (205/4). 
Antiochus seemed to have restored the Seleucid empire in  the 
east, and the achievement brought him the title of "the Great 
King." I n  205/4 the infant Ptolemy V. Epiphanes succeeded t o  
the Egyptian throne, and Antiochus concluded a secret pact with 
Philip of Macedonia for the partition of the Ptolemaic posses- 
sions. Once more Antiochus attacked Palestine, and by 199 he 
seems to have had possession of it. Scopas recovered Palestine 
for Ptolemy, but was defeated a t  the Panium, near the sources 
of the Jordan, in  198. I n  197 Antiochus moved to Asia Minor 
to  secure the coast towns which had acknowledged Ptolemy and 
the independent Greek cities. This enterprise brought him into 
antagonism with Rome, since Smyrna and Lampsacus appealed 
to  the republic of the west, and the tension became greater after 
Antiochus had in 196 established a footing in Thrace. The evacu- 
ation of Greece by the Romans gave Antiochus his opportunity, 
and he now had the fugitive Hannibal a t  his court to  urge him 
on. I n  192 Antiochus invaded Greece, but in  191 he was routed a t  
Thermopylae by the Romans under M. Acilius Glabrio, and 
obliged to withdraw to Asia. The Romans followed up their suc- 
cess by attacking Antiochus in Asia Minor, and the decisive victory 
of L. Cornelius Scipio at  Magnesia and Sipylum   go), following 
on the defeat of Hannibal a t  sea off Side, gave Asia Minor into 
their hands. By the peace of Apamea (188) the Seleucid king 
abandoned all the country north of the Taurus, which was d ~ s -  
tributed among the friends of Rome. As a consequence of this 
blow to the Seleucid power, the outlying provinces of the empire, 
recovered by Antiochus, reasserted their independence. Antiochus 
perished in a fresh expedition to the east in Luristan (187). 

187-164 B.C.-The Seleucid kingdom as Antiochus left i t  
to his son, SELEUCUS IV. PHILOPATOR (reigned 187-176), con- 
sisted of Syria (now including Cilicia and Palestine), Mesopo- 
tamia, Babylonia and Nearer I ran (Media and Persis). Seleucus 
IV. was compelled by financial necessities, created in part by  the 
heavy war-indemnity exacted by  Rome, to  pursue an unambi- 
tious policy, and was assassinated by his minister Heliodorus. The 
true heir, Demetrius, son of Seleucus, being now retained in Rome 
as a hostage, the kingdom was seized by the younger brother of 
Seleucus, ANTIOCHUS IV. EPIPHANES, who reigned 176-164. I n  
170, Egypt, governed by regents for the boy Ptolemy Philometor, 
attempted to reconquer Palestine; Antiochus not only defeated 
this attempt but invaded and occupied Egypt, and left Philo- 
metor as his ally installed a t  hlemphis. When Philometor joined 
Ptolemy Eurgetes, Antiochus again invaded Egypt (168), but 
was compelled to retire by the Roman envoy C. Popillius Laenas 
(consul 172), after the scene in which the Roman drew a circle 
in the sand about the king and demanded his answer before he 
stepped out of it. Antiochus had resided a t  Rome as a hostage, 
and afterwards for his pleasure a t  Athens, and had brought t o  
his kingdom an admiration for republican institutions and an 
enthusiasm for Hellenic culture-or, at  any rate, for its externals. 
There is evidence that the forms of Greek political life were more 
fully adopted under his sway by  many of the Syrian cities. H e  
spent lavishly on public buildings. I t  is his contact with the Jews 
which has chiefly interested later ages, and he is doubtless the 
monarch described in the pseudo-prophetic chapters of Daniel 
(q:v.). Jerusalem, near the Egyptian frontier, was an important 
pan t ,  and in one of its internal revolutions Antiochus saw, per- 
haps not without reason, a defection to the Egyptian side. His 
chastisement of the city, including as it did the spoliation of the 
temple, served the additional purpose of relieving his financial 
necessities. I t  was a measure of a very different kind when, a 
year or t ~ v o  later (after 16S), Antiochus tried to suppress the 
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practices of Judaism by force, and it  was this which provoked the 
Maccabaean rebellion. (See MACCABEES.) I n  166 Antiochus left 
Syria to attempt the reconquest of the further provinces. He 
seems to have been signally successful. Armenia returned to 
allegiance, the capital of Media was recolonized as Epiphanea, 
and Antiochus was pursuing his plans in the east when he died 
at  Tabae in Persis, after exhibiting some sort of mental derange- 
ment (winter 164/3). 

164-145 B.C.-He left a son of nine years, ANTIOCHUS V. 
EUPATOR (reigned 164-162), in whose name the kingdom was 
administered by a camarilla. Their government was feeble and 
corrupt. The attempt to  check the Jewish rebellion ended in a 
weak compromise. I n  162 Den~etrius, the son of Seleucus IV., 
escaped from Rome and was received in Syria as the true king. 
Antiochus Eupator was put to  death. DEMETRIUS I. SOTER 
(reigned 162-150) was B strong and ambitious ruler. H e  crushed 
the rebellion of Timarchus in Media and reduced Judaea to new 
subjection. But he was unpopular a t  Antioch, and fell before a 
coalition of the three kings of Egypt, Pergamum and Cappadocia. 
An impostor, who claimed to be a son of Antiochus Epiphanes, 
ALEXAKDER BALAS (reigned 150-145), was installed as king by 
Ptolemy Philometor and given Ptolemy's daughter Cleopatra to 
wife, but Alexander proved to be dissolute and incapable, and 
when Demetrius, the son of Demetrius I., was brought back to 
Syria by Cretan condottieri, Ptolemy transferred his support and 
Cleopatra to the rightful heir. Alexander was defeated by Ptol- 
emy at  the battle of the Oenoparas near Antioch and murdered 
during his flight. Ptolemy himself died of his wounds. 

The L a t e r  S ~ ~ ~ U C ~ ~ S . - D E M E T R I U S  11. NICATOR (first reign 
145-140) was a mere boy, and the misgovernment of his Cretan 
supporters led to the infant son of Alexander Balas, ANTIOCHUS 
VI. DIONYSUS being set up against him (145) by Tryphon, a 
magnate of the kingdom. Demetrius was driven from Antioch 
and fixed his court in the neighbouring Seleucia. I n  143 Tryphon 
murdered the young ilntiochus and assumed the diadem himself. 
Three years later Demetrius set off to reconquer the eastern 
provinces from the Parthians, leaving Queen Cleopatra to  main- 
tain his cause in Syria. When Demetrius was taken prisoner by 
the Parthians, his younger brother ANTIOCHUS VII. SIDETES 

(164-129) appeared in Syria, married Cleopatra and crushed 
Tryphon. Antiochus VII. was the last strong ruler of the dy- 
nasty (138-129). He took Jerusalem and once more brought the 
Jews, who had won their independence under the Hasmonaean 
family, to subjection. (See MACCABEES.) H e  led a new expedi- 
tion against the Parthians in 130, but, after signal successes, fell 
fighting in 129. (See also PERSIA: History.) Demetrius (second 
reign 129-126), who had been allowed by the Parthians to  escape, 
now returned to Syria, but was soon again driven from Antioch by 
a pretender, ALEXANDER ZABINAS, who had the support of the king 
of Egypt. Demetrius was murdered at  the instigation of his wife 
Cleopatra in 126. The remaining history of the dynasty is a 
wretched story of the struggle of different claimants, while the 
different factors of the kingdom, the cities and barbarian races, 
more and more assert their independence. Both Demetrius 11. 
and Antiochus VII. left children by Cleopatra, who form rival 
branches of the royal house. 

T o  the line of Demetrius belong his son SELEUCUS V. (126), 
assassinated by his mother Cleopatra, ANTIOCHUS VIII .  GRYPUS 
(141-96), who succeeded in 126 the younger brother of Seleucus 
V., the sons of Grypus, SELEUCUS VI. EPIPHANES NICATOR 

(reigned 96-95), ANTIOCHUS XI.  EPIPHANES PHILADELPHUS 
(reigned during 95), PHILIP I. (reigned 95-83), DEMETRIUS 111. 
EUKAIROS (reigned 95-88), and ANTIOCHUS XII .  DIONYSUS 
EPIPHANCS (reigned 86?-85?), and lastly PHILIP II . ,  the son of 
Philip I., who appears momentarily on the stage in the last days 
of confusion. T o  the line of Antiochus VII. belong his son AN- 
TIOCHUS IX.  CYZICENUS (reigned 116-95), the son of Cyzicenus, 
AXTI~CIXUS X. EUSEBES (reigned 95-83?), and the son of Euse- 
bes, ANTIOCHUS XII I .  ASIATICUS (reigned 69-65). In  83 Ti- 
granes, the king of Armenia, invaded Syria, and by 69 his con- 
quest had reached as far  as Ptolemais, when he was obliged to 
evacuate Syria to defend his own kingdorn from the R o m ~ n s .  

When Pompey appeared in Syria in 64, Antiochus X I I I .  begged 
to be restored to his ancestral kingdom or what shred was left of 
it. Pompey refused and made Syria a Roman province. Antiochus 
Grypus had given his daughter in marriage to Mithradates ( q . ~ . ) ,  
a king of Commagene, and the subsequent kings of Commagene 
(see under ANTIOCHUS) claimed in consequence still to  represent 
the Seleucid house after it  had become extinct in the male line, 
and adopted Antiochus as the dynastic name. The kingdom was 
extinguished by Rome in 72.  The  son of the last king, Gabs 
Iulius Antiochus Epiphanes Philopappus, was Roman consul for 
A.D. 100. 

AUTHORITICS.-E. R. Bevan, House of Seleucus ( ~ g o z ) ,  and the 
earlier literature of the subject there cited. In addition may be men- 
tioned Dssa. Adalgisa Corvatta, Divisione amministrativa dell' impero 
dei Seleucidi (1901) ; Haussoullier, Histotre de Milet et du  Didynzeion 
(1902) ; B. Niese, Gesch. d.  griech. u. maked. Staaten, Teil 3 (1903) ; 
J. Beloch, Griechische Geschichte, vol. iii.i. G. Macdonald, "Early 
Seleucid Portraits," Journ. of Hell. Stud. xxiii. (1903), p. 92 f . ;  A. J. 
B. Wace, "Hellenistic Royal Portraits," Jourlz. of Hell. Stud. xxv. 
( I ~ o s ) ,  p. 86 f .  For the chronology of the end of the reign of Antiochus 
E iphanes and the Maccabaean revolt, see a paper by J. Wellhausen, 
"8ber den geschichtlichen Wert des aten MakkabHerbuchs," Nach- 
richten d. k .  Gesellschaft d.  Wissensch. 224 Gottingen. Philo1.-hist. 
Klasse ( ~ g o ~ ) ,  Heft 2 ; and MACCABEES: History. (E. R. B.; X.) 

SELF-BINDER: see HARVESTING MACHINERY. 
SELF-DETERMINATION is a term which, since the 

World War, has been commonly used to denote the right of every 
people to  choose freely such form of government and of political 
and cultural institutions as it  thinks will best correspond to its 
needs. As a war-time slogan it  was chiefly used by Allied propa- 
gandists who represented it  as part of the Allied programme to 
liberate certain subject nationalities of eastern, central, and south- 
eastern Europe and of the Middle East. President Wilson was 
one of its chief advocates, and included it  in his famous Four- 
teen Points (9.v.) enunciated in 1918. (See EUROPE; PLEBIS- 
CITE; also the articles on the various European countries; e . g ,  
POLAND; RUMANIA.) 

SELF-HEAL or HEAL-ALL (Prunelln ~ ~ z ~ l g a i i s ) ,  a cos- 
mopolitan herb with a creeping rootstock and purple two-lipped 
flowers. The stems are short and branching, the leaves oblong or 
lanceolate. The plant belongs to the family Labiatae and was 
formerly used for cuts, wounds, etc., whence the common name. 

SELF-HETERODYNE RECEPTION, a system of het- 
erodyne reception through the use of a device which is both an 
oscillator and a detector. Heterodyne reception is the process of 
receiving radio waves by combining the received current with 
locally generated alternating current. 

SELFRIDGE, HARRY GORDON (1864- ), Ameri- 
can business man, was born at  Ripon (Wis.), U.S.A., on Jan. 11, 
1864. He entered the firm of Marshall Field and Co., of Chicago, 
from which he retired in 1904. I n  1906 he went to  London and 
organized the firm of Selfridge and Co., Ltd., wholesale and re- 
tail merchants, which opened in 1909 with extensive premises in 
Oxford street. These became known throughout the country, 
and the firm developed into one of the most successful business 
enterprises of its kind in the world. Selfridge wrote a book, The 
Romance of Commerce (1g18), in which he recorded the growth 
of commerce from earliest times until the present day. 

SELIM, the name of three sultans of Turkey. 
SELIM I. (1465-1521) succeeded in 1512 his father Bayezid II., 

whom he dethroned, and whose death, following immediately 
aftervards, gave rise to suspicions which Selim's character cer- 
tainly justified. A bigoted Sunni. he resolved on putting down 
the Shi'ite heresy, which had gained many adherents in Turkey; 
the number of these was estimated as high as 40,000. Selim de- 
termined on war with Persia, where the heresy was the prevalent 
religion, and in order that the Shi'ites in  Turkey should give no 
trouble during the war, "measures were taken," as the Turkish 
historian states, which proved fully efficacious. T h e  campaign 
which followed was a triumph for Selim, whose firmness and 
courage overcame the pusillanimity and insubordination of the 
Janissaries. Syria and Egypt next fell before him; he became 
master of the holy cities of Islam; and he induced the last Caliph 
of the Abhasid dynasty formally to surrender the title of caliph . 



(q.v.) RS well as its outward emblems, viz. the holy standard, the 
sword and the mantle of the prophet. After his return from his 
Egyptian campaign, he  was preparing an expedition against 
Rhodes when he was overtaken by sickness and died, on Sept. 22 ,  

I 521, in  the ninth year of his reign, near the very spot where he 
had attacked his father's troops, not far from Adrianople. He was 
about fifty-five years of age. H e  was bigoted, bloodthirsty and 
relentless; and at  one time he was with difficulty dissuaded from 
ordering the complete extirpation of all the Christians in Turkey. 

SELIM 11. (1524-1574) was a son of Suleiman I. and his 
favourite Roxelana, and succeeded his father in 1566. An able 
grand vizier, Mahommed Sokolli, succeeded in concluding at  
Constantinople an honourable treaty ( I  568) with the emperor 
Maximilian II. ,  whereby the emperor agreed to pay to Turkey 
an annual "present" of 30,000 ducats. Against Russia he was 
less fortunate. A plan had been elaborated a t  Constantinople for 
uniting the Volga and Don by a canal, and in the summer of 
I 569 a large force of Janissaries and cavalry were sent to lay 
siege to  Astrakhan and begin the canal works, while an Ottoman 
fleet besieged Azov. But a sortie of the garrison of Astrakhan 
drove back the besiegers; I 5,000 Russians, under Knes Sere- 
bianov, attacked and scattered the workmen and the Tatar force 
sent for their protection; and, finally, the Ottoman fleet was 
destroyed by  a storm. Early in  I 570 the ambassadors of Ivan 
the Terrible concluded a t  Constantinople a treaty which restored 
friendly relations between the sultan and the tsar. Expeditions 
in the Hejaz and Yemen were more successful, and the conquest 
of Cyprus in 1571, which provided Selim with his favourite 
vintage, led t o  the calamitous naval defeat of Lepanto in the 
same year, which freed the Mediterranean from the corsairs by 
whom it was infested. Sokolli was preparing for a fresh attack 
on Venice, when the sultan's death on Dec. 12, 1574, cut short 
his plans. Selim was dissolute and idle, and took no part in the 
wars of his reign. 

SELIM 111. (1762-1808) was a son of Sultan Mustafa 111. and 
succeeded his uncle Abd-ul-Hamid I. in 1789. He was thoroughly 
persuaded of the necessity of reforming his state. But Austria 
and Russia gave him no time for anything but defence, and it  
was not until the peace of Jassy (1792) that a breathing space 
was allowed him in Europe, and Bonaparte's invasion of Egypt 
and Syria shattered the old-standing French alliance. Selim prof- 
ited by the respite to  abolish the military tenure of fiefs; he 
introduced salutary reforms into the administration, especially in 
the fiscal department, sought to  extend education, and engaged 
foreign officers as instructors, by  whom a small corps of new 
troops called nizam-i-jedid were collected and drilled. These 
troops were able to  hold their own against rebellious Janissaries 
in the European provinces, where disaffected governors made no 
scruple of attempting to use them against the reforming sultan. 

Emboldened by this success, Selim issued an order that in 
future picked men should be taken annually from the Janissaries 
to serve in their ranks. Hereupon the Janissaries and other 
enemies of progress rose at  Adrianople, and the reforms had to 
be abandoned. Serbia, Egypt and the principalities were suc- 
cessively the scene of hostilities in  which Turkey gained no 
successes, and in 1807 a British fleet appeared at  Constantinople, 
to insist on Turkey's yielding to Russia's demands and on the 
dismissal of the ambassador of Napoleon I .  Selim was, however, 
thoroughly under the influence of this ambassador, Sebastiani, 
and the fleet retired without effecting its purpose. The Janissaries 
rose once more in  revolt, induced the Sheikh-ul-Islam to grant a 
fetva against the reforms, dethroned and imprisoned Selim (1807), 
who was strangled in the seraglio, and placed his nephew Mustafa 
on the throne. 

For authorities see TURKEY: History. 
SELINUS, an ancient city on the south coast of Sicily 

(BeXtvoGs), 27 m. S.E. direct from Lilybaeum (the modern Mar- 
sala) and 8 m. S.E. of Caste1 Vetrano which is 74 m. S.S.W. of 
Palermo by  rail. I t  was founded, in 651 or in 628 B.c., by colonists 
from Megara Hyblaea, and from the parent city of Megara (see 
SICILY: History). The name, which belonged both to  the city 
and to the river on the west of it, was derived from the wild . 

celery which grows there abundantly, and which appears on  some 
of its coins (see NUMISMATICS, Greek, § "Sicily"). We hear of 
boundary disputes with Segesta as early as j80 B.C. Selinus soon 
grew in importance, and extended its borders from the Mazarus t o  
the Halycus. I t s  government was a t  first oligarchical, but about 
510 B.C. a short-lived despotism was maintained by Peithagoras 
and, after him, Euryleon. In  480 B.C. Selinus took the Cartha- 
ginian side. Thucydides speaks of its wealth and of the treasures 
in its temples, and the city had a treasury of its own a t  
Olympia. 

A dispute between Selinus and Segesta was one of the causes 
of the Athenian expedition of 41 j B.C. At its close the former 
seemed to have the latter a t  its mercy, but an appeal t o  Carthage 
was responded to, and an overwhelming force under Hannibal 
took and destroyed the city in 409 B.c.; the walls were razed to 
the ground and only 2,600 inhabitants escaped t o  Agrigentum 
(Acragas). I n  408 Hermocrates, returning from exile, occupied 
Selinus and rebuilt the walls; and i t  is to  him that the fine fort 
on the neck of the acropolis must be attributed. H e  fell, however, 
in 407 in an attempt to  enter Syracuse, and, as a result of the 
treaty of 405 B.c., Selinus became absolutely subject to Carthage, 
and remained a mere village until its inhabitants were transferred 
to Lilybaeum (250 B.c.). I t  was never afterwards rebuilt, and 
Strabo mentions it as one of the extinct cities of Sicily. There are 
traces of habitation in the early Middle Ages, and during the 
Islamic period there was a village there: but a n  earthquake i n  the 
10th or I ~ t h  century ruined it  completely, and i t  has been covered 
by  shifting sand. 

The ancient city occupied a sand-hill running north and south; 
the south portion, overlooking the sea, which was the acropolis, is 
surrounded by fine walls of masonry of rectangular blocks of 
stone, which show traces of the reconstruction of 408 B.C. I t  is 
traversed by  two main streets, running north and south and east 
and west, from which others diverged a t  right angles. There are, 
however, some traces of earlier buildings at  a different orientation. 
Only the south-east portion of the acropolis, which contains sev- 
eral temples, has been excavated: in the rest private houses seem 
to predominate. The deities t o  whom the temples were dedicated 
not being known, they are indicated by letters. I n  all the large 
temples the cella is divided into two parts, the smaller and inner 
of which (the adytum) was intended for the cult image. The  
opisthodomus is sometimes omitted. From the disposition of the 
drums of the columns, it is impossible to suppose that their fall 
was due t o  any other cause than an earthquake. Temple C is the 
earliest of those on the acropolis. I t  had six columns a t  each end 
(a double row in the front) and seventeen on each long side. 
Twelve of those on the north have been reerected. From it came 
the three archaic metopes now in the museum a t  Palermo. Por- 
tions of the coloured terra-cotta slabs which decorated the cornice 
and other architectural members have also been discovered, in- 
cluding the fragments of an enormous Gorgon mask, over 8 ft. 
high, from the centre of one of its pediments. I n  front of it  stood 
a large altar over 60 ft. long. Next to it  on the north lies temple 
D, both having been included in one tenze~zos, with other buildings 
of less importance: to  the east of D is a large altar. B is a small 
temple of comparatively late date; while A and 0 lie on the south 
side of the main street from east to  west in another peribolos. 

At the north end of the acropolis are extensive remains of the 
fortifications of Hermocrates across the narrow neck connecting it  
with the rest of the hill. I n  front of the wall lies a deep trench, 
into which several passages descend, as at  the nearly contemporary 
fort of Euryelus above Syracuse ( q . v . ) .  Outside this again lies a 
projecting semicircular bastion, which commands the entrance 
from the exterior of the city on the east. a winding trench ap- 
proached by a pair of d6uble gateways, which are not vaulted but 
covered by the gradual projection of the upper courses. Capitals 
and triglyphs from earlier buildings destroyed t o  make room for 
them have been used in the construction of these fortifications: 
from their small size they may be mostly attributed t o  private 
houses, but a small temple was also destroyed, fragments of five 
metopes of which are at  the museum at  Palermo (c. 500 B.c.). 
A way across the curving trench leads to  a n  open space, where the 
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Agora may have been situated: beyond it  lay the town, the remains 
of which are scanty, though the line of the walls can be traced. 

Outside the ancient city, on the west of the river Selinus, lie the 
ruins of a temple of Demeter Malophoros, with a propylon leading 
to the sacred enclosure: the temple itself has a cella with a 
narrow door and without columns; outside and in front of it was 
a large altar 52 ft. long. A large number of votive terra-cotta 
figures, vases and lamps were found in the course of the excava- 
tions. The earliest temple must have been erected soon after the 
foundation of the city, while the later building which superseded 
it  dates from shortly after 600 B.C. The propylon, on the other 
hand, may date from after 409 B.C. 

On the hill east of Selinus, separated from it by  a small flat 
valley, lies a group of three huge temples. No other remains have 
been found round them, though i t  seems improbable that they 
stood alone and unprotected. I t  is likely that they were outside 
the town, but stood in a sacred enclosure. All of them have fallen, 
undoubtedly owing t o  an earthquake. The oldest of the three is 
F. A peculiarity of the construction of this temple is that all the 
intercolumniations were closed by stone screens. In  it were found 
the lower Parts metOpes. Next in date the huge 
temple G, which, as an inscription proves, was dedicated to 
~ ~ 0 1 1 0 ;  though it  was never entirely completed (many of the 
columns still remain unfluted), it was in use. The plan is a curious 
one: despite the comparative narrowness of the cella, i t  had two 
rows of ten columns in it, in line with the front angles of the 
inner shrine. The blocks of stone were quarried from the Cave di 
Cusa, 8 m. t o  the north-west, where similar blocks intended for it  
may still be seen in the quarry. The third temple, E ,  has been 
proved by the discovery of an inscription to have been dedicated 
to Hers. Its fine metopes in the at 
to  the beginning of the 5th century B.C. The cemeteries lay east 
of the north of the and west of the 
Demeter. 

See W. B. Dinsmoor, The Architecture of Greece (London, 1927, 79 
%"?., I93 ~99. ) .  

SELJUKS, the name of several Turkish dynasties which 
reigned over large parts of Asia in the ~ ~ t h ,  12th and 13th cen- 
turies. The history of these rulers forms the first part of the 
history of the Turkish empire. Proceeding from the deserts of 
Turkestan, the Seljiiks inherited the traditions and a t  the same 
time the power of the Arabian caliphate, of which, when they 
made their appearance, only the shadow remained in the person 
of the AbbLid caliph of Baghdad. I t  is their merit from a Mo- 
hammedan point of view to have re-established the power of 
orthodox Islam and delivered the Muslim world from the sub- 
versive influence of the ultra-Shiite ten+, which constituted a 
serious danger to  the duration of Islam itself. 

The  first Seljiik rulers were Toghrul Beg, Chakir Beg and 
Ibrahim Niyiil, the son of Mikail, the son of SeljGk, the son of 
TukHk, or Tuqlq  (also styled TimBryBlik, "iron bow"). They 
belonged t o  the Turkish tribe of the Ghuzz, which traced its 
lineage to Oghuz, the famous eponymic hero riot only of this but 
of all Turkish tribes. 

At the beginning of the 11th century the Ghuzz were settled 
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in Transoxiana, and became a serious danger to  the adjoining 
Mohammedan provinces. Under the leadership of Pigu ArslBn 
Israil, they crossed the Oxus and spread over the eastern prov- 
inces of Persia, everywhere plundering and destroying. After 
a decisive battle near Merv ( I O ~ O ) ,  Persia lay open to the victors, 
who proclaimed themselves independent at  Merv (which became 
from that time the official capital of the principal branch of the 
SeljBks), and acknowledged Toghrul Beg as chief of the whole 
family. After this victory the three princes Toghrul Beg, Chakir 
Beg and Ibrahim NiyBl separated in different directions and con- 
quered the Mohammedan provinces east of the Tigris; the last 
named, after conquering Hamadln and the province of Jebel 
(Irak i Ajami), penetrated as early as 1045 into Armenia and 
reached Manzikert, Erzeriim and Trebizond. This excited the 
jealousy of Toghrul Beg, who summoned him to give up Hama- 
dgn and the fortresses of Jebel; but Ibrahim refused, and the 
progress of the Seljiikian arms was for  some time checked by 
internal discord. Ibrahim was, however, compelled to  submit. 

The E m p i r e  of R.&m.-At this time the power of Qaim, the 
~ b b i ~ i d  caliph of ~ ~ ~ h d ~ d  (see cALIPHATE), reduced to a 
mere shadow, as the Shiite dynasty of the Biiyids and afterwards 
his more formidable FBtimite rivals had left him almost wholly 
destitute of authority. The real ruler a t  Baghdld was a Turk 
named Basasirf, lieutenant of ~h~ last p,uyid, ~ ~ l i k - ~ ~ - ~ ~ h i ~ .  
 hi^^ could, therefore, be more acceptable to the caliph ihan 
the protection of the orthodox Toghrul Beg, whose name was read 
in the official prayer (khotba) as early as Io50. the end of the 
same year (Io55j  the Seljiiks entered the city and seized the 
person of Malik-ar-Rahim. Basasiri, after acknowledging the right 
of the Fatimites, gathered fresh troops, incited Ibrahim ~ i ~ ~ l  to 
rebel again, and re-entered Baghdad a t  the close of 1058. The next 
year, however, ~ ~ ~ h ~ ~ l  B~~ got rid of both his antagonists, and 
repentered Baghdld. H e  re-established the caliph, and was be- 
trothed to his daughter, but died before the consummation of the 
nuptials (sept. Io63). ~1~ Arslln, the son of chakir B ~ ~ ,  sue- 
ceeded his uncle and extended the rule of his family beyond the 
former frontiers. H e  made himself master, e.g., of the important 
city of Aleppo; and during his reign a Turkish amir, Atsiz, wrested 
Palestine and Syria from the hands of the FrZtimites. H e  made 
successful expeditions against the Greeks, especially that of 1071, 
in which the Greek emperor Romanus Diogenes was taken pris- 
oner (see ROMAN EMPIRE, LATER). The foundation of the Seljiik 
empire of RBm (9.v.) was the immediate result of this great 
victory. 

Malik Shah, the son and successor of Alp Arslan, intervened 
in the affairs of Asia Minor and Syria, conceding the latter 
province as an hereditary fief to his brother Tutush, who estab- 
lished himself a t  Damascus. He, however, like his father Alp 
Arsliin, was indebted for his greatest fame to the wise and salutary 
measures of their vizier, NizBm ul-Mulk. This extraordinary man 
was a renowned author and statesman, and immortalized his 
name by the foundation of several universities (the NizBmiyah 
at Baghdld), observatories, mosques, hospitals and other public 
institutions. At his instigation the calendar was revised, and a 
new era, dating from the reign of Malik Shlh and known as the 
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Jelalian, was introduced. Not quite 40 days before the death of 
his master this great man was murdered by the Assassins. He 
had fallen into disfavour because of his unwillingness to join in 
the intrigues of the princess Turkln Khitiin, who wished to 
secure the succession to the throne for her infant son Mahmiid 
at  the expense of the elder sons of Malik Shah. 

Despite the intrigues of Turkiin mati in,  Malik Shah was suc- 

BY COURTESY OF T H E  M E T R O P O L I T A N  M U S E U M  O F  A R T  

THE CITADEL OF  THE S YRIAN CITY. ALEPPO. SITUATED ON A HILL I N  
THE NORTHWESTERN PART S U R R O U N D E D  BY A DEEP MOAT 

ceeded by his elder son Barkiyaroq (1092-IIO~), whose short 
reign was a series of rebellions and strange adventures such as 
one may imagine in the story of a youth who is by turns a power- 
ful prince and a miserable fugitive. His brother Mohammed 
(1104-18) successfully rebelled against him, and his most danger- 
ous enemies were the Isma'ilites, who had succeeded in taking the 
fortress of Alamut (north of Kazvin) and become a formidable 
political power by the organization of bands of fedais, who were 
always ready, even at  the sacrifice of their own lives, to murder 
any one whom they were commanded to slay. 

Mohammed had been successful by the aid of his brother 
Sinjar, who from the year 1097 held the province of Khorlsan 
with the capital Merv. After the death of Mohammed, Sinjar 
became the real head of the family, though 'Iraq acknowledged 
Mahmiid, the son of Mohammed. Thus there originated a separate 
dynasty of Irak with its capital at  Hamadan (Ecbatana); but 
Sinjar during his long reign often interfered in the affairs of the 
new dynasty, and every occupant of the throne had to acknow- 
ledge his supremacy. In  1117 he led an expedition against Ghazni 
and bestowed the throne upon Bahriim Shah, who was also obliged 
to mention Sinjar's name first in the official prayer at the Ghazna- 
vid capital-a prerogative that neither Alp ArslLn nor Malik 
Shlh had attained. In  I 134 BahrBm Shah failed in this obligation 
and brought on himself a fresh invasion by Sinjar in the midst 
of winter; a third one took place in 1152, caused by the doings 
of the Ghorids (Hosain JihZnsiiz or "world-burner"). Other ex- 
peditions were undertaken by him against KhwIrizm and Turke- 
stan; the government of the former had been given by Bar- 
kiygroq to Mohammed b. Anushtagin, who was succeeded in I 128 
by his son Atsiz, and against him Sinjar marched in I 138. Though 
victoric~s in this war, Sinjar could not hinder Atsiz from after- 
wards joining the gurklzan (great khln) of the then rapidly rising 
empire of the Karakitai, at  whose hands the Seljiik suffered a 
terrible defeat a t  Samarkand in 1141. By the invasion of these 
hordes several Turkish tribes, the Ghuzz and others, were driven 
beyond the Oxus, where they killed the Seljiik governor of Balkh, 

though they professed to be loyal to Sinjar. Sinjar resolved to 
punish this crime; but his troops deserted and he himself was 
taken prisoner by the Ghuzz, who kept him in strict confinement 
for two years (1153-551, though treating him with all outward 
marks of respect. In  the meantime they plundered and destroyed 
the flourishing cities of Merv and Nishapiir; and when Sinjar, 
after his escape from captivity, revisited the site of his capital 
he fell sick of sorrow and grief and died soon afterwards (1157). 
His empire fell to the Karakitai and afterwards to the shIh 
KhwBrizm. 

The province of Kermln was one of the first conquests of the 
Seljiiks, and became the hereditary fief of Kavurd, the son of 
Chakir Beg. His descendants remained in possession of their an- 
cestor's dominions; and till 1x70 Kerman, to which belonged also 
the opposite coast of Oman, enjoyed a well-ordered government, 
except for a short interruption caused by the deposition of Iriin 
Shah, who had embraced the tenets of the Isma'ilites, and was 
put to death (1101). But after the death of Toghrul Shah (1170) 
his three sons disputed with each other for the possession of the 
throne, and implored foreign assistance, till the country became 
utterly devastated and fel! ar? easy prey to some bands of Ghuzz, 
who, under the leadership of Mahk Dinfir ( I I B ~ ) ,  marched into 
Kermln after harassing Sinjar's dominions. Afterwards the shahs 
of Khwfirizm took this province. The Seljiikian dynasty of Syria 
came to an end after three generations, and its later history is 
interwoven with that of the crusaders (see CRUSADES). 

Invasion of Asia Minor.-After the great victory of Alp 
Arsliin in which the Greek emperor was taken prisoner ( I O ~ I ) ,  
Asia Minor lay open to the inroads of the Turks. Hence i t  was 
easy for Suleiman, the son of Kutulmish, the son of Arslgn Pigu 
(Israil), to penetrate as far as the Hellespont. But the possession 
of Asia Minor was insecure to the Seljiiks as long as the important 
city of Antioch belonged to the Greeks, so that we may date the 
real foundation of this Seljiik empire from the taking of that city 
by the treason of its commander Philaretus in 1084, who after- 
wards became a vassal of the Seljiiks. The conquest involved 
Suleiman in war with the neighbouring Mohammedan princes, 
and he met his death soon afterwards (1086), near Shaizar, in 
a battle against Tutush. Owing to these family discords the de- 
cision of Malik Shah was necessary to settle the affairs of Asia 
Minor and Syria; he kept the sons of Suleiman in captivity, and 
committed the war against the unbelieving Greeks to his generals 
Bursuk (npoaovx) and BuzIn (IIov{avos). Barkiyaroq, however, 
on his accession ( ~ o g z ) ,  allowed Kilij ArslHn, the son of Sulei- 
man, to return to the dominions of his father. Acknowledged by 
the Turkish amirs of Asia Minor, he took up his residence in 
Nicaea, and defeated the first bands of crusaders under Walter 
the Penniless and others (1096) ; but, on the arrival of Godfrey 
of Bouillon and his companions, he was prudent enough to leave 
his capital in order to attack them as they were beseiging Nicaea. 
He suffered, however, two defeats in the vicinity, and Nicaea 
surrendered on June 23, 1097. As the crusaders marched by way 
of Dorylaeum and Iconium towards Antioch, the Greeks subdued 
the Turkish amirs residing at Smyrna, Ephesus, Sardis, Phila- 
delphia, Laodicea, Lampes and Polybotus; and Kilij Arslan, with 
his Turks, retired to the north-eastern parts of Asia Minor, to 
act with the Turkish amirs of Sivas (Sebaste), known under the 
name of the Danishmand. 

Afterwards there arose a natural rivalry between the Seljiiks 
and the Danishmand, which ended with the extinction of the 
latter about 1175. Kilij Arslan took possession of Mosul in 1107, 
and declared himself independent of the Seljiiks of 'Iraq; but in 
the same year he was drowned in the Khaboras through the 
treachery of his own amirs, and the dynasty seemed again destined 
to decay, as his sons were in the power of his enemies. The sultan 
Mohammed, however, set at  liberty his eldest son Malik Shah, 
who was succeeded by his brother Masiid, who established himself 
at Konia (Iconium), from that time the residence of the Seljiiks 
of Rum. During his reign-he died in 1155-the Greek emperors 
undertook various expeditions in Asia Minor and Armenia; but 
the Seljiik was cunning enough to profess himself their ally and 
to direct them against his own enemies, Nevertheless the Sel- 
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jiikizn dominion did not rise to significance till his son and suc- 
cessor, Kilij Arslln II . ,  had subdued the Danishmands and ap- 
propriated their possessions, though he thereby risked the wrath 
of the powerful atabeg of Syria, Nureddin, and afterwards that 
of Saladin. But as the sultan grew old his numerous sons, each 
of whom held the command of a city of the empire, embittered 
his old age by their mutual rivalry, and the eldest, Kutb ed-din, 
tyrannized over his father in his own capital, exactly a t  the time 
that Frederick I. (Barbarossa) entered his dominions on his way 
to the Holy Sepulchre (1190). Konia itself was taken and the 
sultan forced to provide guides and provisions for the crusaders. 
Kilij ArslEn lived two years longer, finally under the protection 
of his youngest son, Kaikhosrau, who held the capital after him 
(till 1199) until his elder brother, Rukneddin Suleimln, having 
vanquished his other brothers, ascended the throne and obliged 
Kaikhosrau to seek refuge a t  the Greek emperor's court. This 
valiant prince who died in 1204 saved the empire from destruc- 
tion and conquered Erzerum, which had been ruled during a 
considerable time by a separate dynasty, and was now given in 
fief to  his brother, Mughit ud-din Toghrul Shah. His son, Kilij 
Arslln III. ,  was soon deposed with Greek assistance by Kaikhos- 
rau. After the establishment of the Latin empire of Constan- 
tinople the Turks were the natural allies of the Greeks and the 
enemies of the crusaders and their allies, the Armenians. Kaik- 
hosrau, therefore, took in 1207 from the Italian Aldobrandini the 
important harbour of Attalia (Adalia); but in 1211 perished in 
battle with Theodore Lascaris, emperor of Nicaea. His son and 
successor, Kaiklus, made peace with Lascaris and extended his 
frontiers to the Black sea by the conquest of Sinope (1214). On 
this occasion he took prisoner the Comnenian prince (Alexius) 
who ruled the independent empire of Trebizond, and compelled 
him to acknowledge the supremacy of the Seljiiks, to pay tribute, 
and to serve in the armies of the sultan. Elated by this great suc- 
cess and by his victories over the Armenians, Kaikliis attempted 
the capture of Aleppo, a t  this time governed by the descendants 
of Saladin; but the affair miscarried. 

Advance  of t h e  Mongols.-Soon afterwards the sultan died 
(1219) and was succeeded by his brother, All  ud-din Kaikobld 
I., the most powerful and illustrious prince of this branch of the 
Seljiiks, renowned not only for his successful wars but also for 
his magnificent structures a t  Konia, Alaja, Sivgs and elsewhere, 
which belong to the best specimens of Saracenic architecture, 
The town of Alaja was his H e  extended his rule as far 
as Seleucia, and desisted from further conquest only on condition 
that the Armenian princes would enter into the same kind of 
relation to the Seljiiks as had been imposed on the Comnenians 
of Trebizond. But his greatest military fame was won by a war 
which, however glorious, was to prove fatal to the Seljiik empire 
in the future: in conjunction with his ally, the Ayyubite prince 
Ashraf, he defeated the KhwHrizm shah Jalll ud-din near Erzin- 
g l n  ( 1 ~ 3 0 ) .  This victory removed the only barrier that checked 
the progress of the Mongols. During this war Kaikobiid put an 
end to the collateral dynasty of the selj6ks of ~ ~ ~ ~ ~ f i ~  and an- 
nexed its possessions~ He also gained the city of KhelCt with 
dependencies that in former times had belonged to the Shlh-i- 
Armen, but 'shortly before had been taken by Jalal ud-din; this 
aggression was the cause of the war just mentioned. ~h~ acquisi- 
tion of ~ h e l H t  led, however, to  a new war, as Kaikobld's ally, the 
Ayyubite prince, envied him this conquest. Sixteen Mohammedan 
princes, mostly Ayyubite, of Syria and Mesopotamia, under the 
leadership of hlalik al-KBmil, prince of Egypt, marched with 
considerable forces into Asia Minor against him. Happily for 
KaikobLd, the princes mistrusted the power of the Egyptian, and 
it  proved a difficult task to  penetrate through the mountainous, 
well-fortified accesses to  the interior of Asia Minor, so that the 
advantage rested with KaikobLd, who took Icharput, and for 
some time even held HarrBn, Ar-Roha and Rakka (1232). The 
latter conquests were, however, soon lost, and Kaikobiid himself 
died in 1234 of poison administered to him by his son and suc- 
cessor, Ghiylss ed-din Kaikhosrau II. ,  leaving an empire embrac- 
ing almost all Asia Minor, with the exception of the countries 
governed by Vatatzes (Vataces) and the Christian princes of 

Trebizond and Lesser Armenia, who, however, were bound to pay 
tribute and to serve in his armies. I t  was an empire containing 
Christian as well as  Mohammedan elements, for the sultan relied 
in war mainly upon his Christian troops, and granted extensive 
privileges to Christian merchants. I n  appearance it was so strong 
that the Bfongols hesitated to  invade it, although standing at i ts  
frontiers. Their attack was deferred until 1243, but in that year 
Kaikhosrau was defeated a t  Kuzadlg (between Erzingan and 
Siviis), and forced to purchase peace by the promise of a heavy 
tribute. The independence of the Seljiiks was now for ever lost. 
The Mongols retired for some years; but, Kaikhosrau 11. dying 
in 1245, the joint government of his three sons gave occasion t o  
fresh inroads, till one of them died and Hulagu divided the em- 
pire between the other two, Izz ed-din (Kaikaus 11.) ruling the 
districts west of the Halys, and Rukneddin (Kilij Arslan IV.) 
the eastern provinces (1259). But IZZ ed-din, intriguing with 
the Mameluke sultans of Egypt t o  expel his brother and gain 
his independence, was defeated by a Mongol army and obliged 
to flee to the imperial court. Here he was imprisoned, but after- 
wards released by the Tatars of the Crimea, who took him with 
them to Sarai, where he died. Rukneddin was only a nominal 
ruler, the real power being in the hands of his minister, Muin 
ed-din Suleimiin, who in 1267 procured an order of the Riongol 
KhHn Abaka for his execution. The minister raised his infant 
son, Ghiyiiss ed-din Kaikhosrau III . ,  to  the throne, and governed 
the country for ten years longer, till he was entangled in a con- 
spiracy of several amirs, who proposed to expel the Mongols with 
the aid of the Mameluke sultan of Egypt, Bibars (Beibars or 
Beybars). The latter marched into Asia Minor and defeated the 
Mongols in the bloody battle of Ablastln, the modern Albistan 
(1277); but, when he advanced farther to Caesarea, Muin ed- 
din Suleimiin retired, hesitating to  join him at  the very moment 
of action. Bibars, therefore, in his turn fell back, leaving Sulei- 
miin to the vengeance of the khan, who soon discovered his 
treason and ordered a barbarous execution. Kaikhosrau 111. con- 
tinued to reign in name till 1284, though the country was in  
reality governed by  a Mongol viceroy. Masiid, the son of Izz 
ed-din, who on the death of his father had fled from the Crimea 
to the Mongol khgn and had received from him the government 
of Sivls, ErzingHn and Erzeriim during the lifetime of Kaik- 
hosrau III. ,  ascended the Seljiik throne on his death. But his 
authority was scarcely respected in his own residence, for several 
Turkish amirs assumed ~ndependence and could only be subdued 
by Mongol aid, when they retired to  the mountains, to reappear 
as soon as the Mongols were gone. Masfid fell, probably about 
1295, a victim to the vengeance of one of the amirs, whose father 
he had ordered to be Put to death. After him Kaikobad, son 
of his brother Faramarz, entered Konia as sultan in 1298, but 
his reign is so obscure that its very length is uncertain. With him 
ended the dynasty of the Seljiiks; but the Turkish empire founded 
by them continued to exist under the rising dynasty of the 0 t to -  
mans. (See TURKEY.) 

BIBLIOGRAPHY-The best, though insufficient, account of the Selji~ks 
is still de Guignes, Histoire gdndrale des Huns, bks. x.-xii., from whom 
Gibbon borrowed his dates. Among translations from original sources 
(of which the most trustworthy are yet unedited), see Mirkhond, 
Geschichte der Seldschuken (ed VulIers, Giessen, 1838) ; Tarikh-i- 
Guzidelz, French translation by DefrCmery in the Journal asiatique, 
1848, i. 4r7 sqq., ii: 2$9., sqq., 334 sqq. Information respecting certain 

g,ven lncldentally In the worlts of von Hammer and 
d ~ h ~ ~ ~ ~  (see bibliography to T ~ ~ ~ ~ ~ :  ~ k t ~ , . ~ ) ,  and in s L~~~ 
Poole, Mahommedan Dynasties (1894). (M. T. H.; F. M. S.) 

SELKIRK (or SELCRAIG), ALEXANDER (1676- 
1721), Scottish sailor, the prototype of "Robinson Crusoe," 
seventh son of John Selcraig, shoemaker and tanner of Largo, 
Fifeshire, was born in 1676. Having been summoned on Aug. 27, 
1695, before the kirk-session for indecent behaviour in church, 
he "did not compear, being gone away to the seas." I n  May I 703 
he joined Dampier in a privateering expedition to the South Seas, 
as sailing master on the "Cinque Ports" galley. I n  September 
1704 the "Cinque Ports" put in a t  Juan Fernandez Island, west 
of Valparaiso; here Selkirk had a dispute with his captain, 
Thomas Stradling, and at  his own request was put ashore with a 
few ordinary necessaries. Before the ship left he begged to be 
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readmitted, but this was refused, and Selkirk remained alone in 
Juan Fernandez over four years, till on Jan. 31, 1709, he 
was found, and on Feb. 12, taken off, by Captain Woodes 
Rogers, commander of the "Duke" privateer (with Dampier as 
pilot), who made him his mate and afterwards gave him com- 
mand of one of his prizes, "The Increase" (March 29th). Selkirk 
returned to the Thames on Oct. 14, I 711 ; he was back at  Largo in 
I 712 ; in I 717 he was again a t  sea, and in I 721 he died as master's 
mate of H.M.S. "Weymouth" (Dec. 12th). 

See Woodes Rogers, Cruising Voyage round the World (1712), and 
Edward Cooke, Voyage i n  the South Sea and round the World ( I ~ I Z ) ,  
the earliest descriptions of Selkirk's adventures; also Providence Dis- 
played, or a Surprising Account of one Alexander Selkirk . . . written 
by his own Hand (reprinted in Harl. Miscell. for 1810, v. 429) ; and 
Funnell's Voyage round the World (1707). Steele made Selkirk's 
acquaintance, and gave a sketch of the adventurer and his story in the 
Englishman (Dec. 3, 1713). In 1719, shortly after a second edition of 
Rogers' Voyage had appeared (1718), Defoe published Robinson Cru- 
soe, the idea of which is plainly derived from Selkirk's story. 

The best modern biography is the Life and Adventures of Alexander 
Selkivk by John Howell (1829). In 1868 a tablet was put up on Juan 
Fernandez at a point on the hill road called "Selkirk's Look-out." 

SELKIRK, THOMAS DOUGLAS, 5TH EARL OF (1771- 
1820), was born at  St. Mary's Isle, Kirkcudbrightshire, on June 
20, 1771. H e  succeeded his father in 1799, his six elder brothers 
having predeceased him. At this time the Highlands of Scotland 
were being changed into grazing land and deer forests. Selkirk 
took deep interest in the evicted peasants, and tried to organize 
emigration to the British colonies. In  1803-1804 he founded 
a large and prosperous settlement in Prince Edward Island, and 
at  about the same time a smaller one at  Baldoon in Upper Canada. 
H e  later turned his attention to the Canadian west, and gradually 
acquired control of the Hudson's Bay Company. In  May 1811 
an immense tract was granted to him in the Red River valley, 
and he a t  once proceeded to send out settlers; but the hostility 
of the North-West Fur Company, with its headquarters a t  
Montreal, eventually ruined the colony (see RED RIVER SETTLE- 
MENT), and the influence of his rivals led to the defeat of Selkirk 
in various legal proceedings. On Apnl 8, 1820 he died broken- 
hearted a t  Pau. 

Copies of his papers, most of which are unpublished, are in the 
Canadian Archives Department at  Ottawa. 

SELKIRK, a royal and police burgh, parish and county town 
of Selkirkshire, Scotland. Pop. (1931) 5,667. I t  lies on a hill 
on the right bank of Ettrick Water, 6b m. south of Galashiels by 
the L.N.E. railway company's branch line, of which it  is the 
terminus. There are statues of Sir Walter Scott in his sheriff's 
robes, of Mungo Park, the African explorer, who was educated 
at  the grammar school, and a memorial of Flodden Field. Woollen 
manufactures and wool-spinning are the principaI industry, and 
the town is an agricultural centre. Immediately south of the 
town are the beautiful grounds of the Haining. 

As its early name (Scheleschyrche) indicates, Selkirk originally 
consisted of a number of shiels (huts), in the forest beside which 
a church had been planted by the Culdees of Old Melrose. Davld 
I., while prince of Cumbria, founded in 1113 the abbey, which 
was removed fifteen years afterwards to Kelso, and also erected 
a castle. Captured by  Edward I., by whom it was enlarged and 
strengthened, the fortress was retaken by Wallace in 1297, and 
remained in the hands of the Scots till the battle of Halidon 
Hill (1333)~ when it  was delivered to the English. I t  was prob- 
ably destroyed in 1417 when Sir Robert Umfraville, governor 
of Berwick, set fire t o  the town, and nothing remains of it  save 
some green mounds and the name Peel Hill. The charter granted 
by David I. was renewed by James V. in 1533. 

After the battle of Philiphaugh (1645), David Leslie, the Cov- 
enanters' generaI, had some prisoners confined in the tolbooth of 
Selkirk and afterwards massacred in the market-place. From an 
early period the souters (shoemakers) were a flourishing craft, 
and in the rebellions of I 715 and I 746 were required to furnish 
the Jacobites with several thousand pairs of shoes. Though shoe- 
making is extinct, "the souters of Selkirk" is still a nickname 
for  the inhabitants. 

SELKIRK MOUNTAINS, a range in the S.E. of British 

Columbia, Canada, extending N. for about zoo m, from the Amer- 
ican frontier with a breadth of about 80 m. and bounded E., W. 
and N. by the Columbia river. Though often %poken of as part 
of the Rocky Mountain system, they are really distinct, and belong 
to an older geological epoch, and their outline too is rounder and 
less serrated than that of the Rockies. 

On the S.E. is the Purcell range, with the main chain of the 
Rockies still farther c, and on the W. the Gold range, prolonged 
northward as the Cariboo Mountains. They do not rise much 
above ~ o , o o o  ft. 

The scenery is wild and magnificent; below the snow-line, 
especially on the western side, the slopes are densely wooded, and 
enormous glaciers fill the upper valleys; of these the most cele- 
brated is that of the Illecillewaet, near Glacier House, on the 
Canadian Pacific railway. The Selkirks are crossed by the railway 
at  Rogers Pass, discovered in 1883. The engineering difficulties 
overcome are very great and the grades in places very steep. A 
magnificent series of caverns, called the Nakimu Caves, occur in 
the Glacier Park Reserve not far  from Glacier. 

SELKIRKSHIRE, southern county, Scotland, bounded north 
by Peeblesshire and Midlothian, east and south-east by  Roxburgh- 
shire, south and south-west by Dumfriesshire and west by Peebles- 
shire. I t s  area is I 70,793 acres (excluding water). Almost the 
whole is hilly, the only low ground occurring in the larger valleys; 
the rocks are Silurian and Ordovician, much folded. The  highest 
hills are in the west and south-west. On the confines of Peebles- 
shire the chief height is Broad Law (2,723 ft.), and on the Dum- 
friesshire border, Ettrick Pen (2,269). A great deal of boulder- 
clay covers the older rocks; the ice-borne material travelled from 
west to east, and many of the hills show steep and bare slopes 
towards the west, but have gentle slopes covered with glacial 
deposits on the eastern side. The principal rivers are the Ettrick 
(32 m.) and its left-hand affluent the Yarrow (14 m.), but for 
a few miles the Tweed traverses the north of the county. Gala 
Water (21 m.) ,  though it joins the Tweed a little below Gala- 
shiels, belongs rather to Midlothian, since it rises in  the Moorfoot 
Hills and for most of its course flows in that shire. St. Mary's 
Loch and its adjunct, the Loch of the Lornes, are the chief lakes, 
and there are numerous small lakes in the south-east. The vales 
of Tweed and Yarrow and Ettrickdale are the principal valleys. 

His to ry  and Antiquities.- There are no Roman remains in 
Selkirkshire, the natives probably being held in check from the 
station at  Newstead near the Eildons. The Standing Stone near 
Yarrow church bearing a Latin inscription is ascribed to the 
5th or 6th century and is only a quasi-Roman relic. No so- 
called British camps have been found on the upper and middle 
waters of the Ettrick and Yarrow, and of the few situated in  
the lower valleys of these streams the most important is the 
large work on Rink Hill in the parish of Galashiels, the district 
containing various interesting prehistoric remains. At Torwood- 
lee, 2 m. north-west of Galashiels, are the ruins of the only 
example of a broch (round tower) in the Border counties. The 
barrier known as the Catrail, or Picts' Work, starts near Tor- 
woodlee, whence it runs southwards to Rink Hill. There i t  
sweeps round to the south-west as far as Yarrow church, from 
which it again takes a due south direction to the valley of the 
Rankle, where it  passes into Roxburghshire. The history of the 
shire for six centuries following the retreat of the Romans is 
that of the whole of south-eastern Scotland. The country formed 
part, first, of the British kingdom of Strathclyde, then of the 
Saxon kingdom of Northumbria, and finally, about 1020, was 
annexed to Scotland. The first sheriff of whom there is record 
was Andrew de Synton, appointed by William the Lion (d. 1214). 

T o  the north of Hangingshaw in the country between the 
Yarrow and Tweed William Wallace constructed an earthwork 
in 1297, still called Wallace's Trench, 1,000 ft .  long, and terminat- 
ing on the top of a hill in a large square enclosure. Here he lay 
till his plans were completes and a t  last departed, his forces 
including a body of Selkirk archers, for a raid into the north of 
England. During the prolonged strife that followed the death of 
Robert Bruce (1329) the foresters were constantly fighting, and 
the county suffered more heavily at Flodden (1513) than any 
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other district. The lawlessness of the Borderers was a t  length 
put down by James V. with a strong hand. H e  parcelled out the 
forest i n  districts, and to each appointed a keeper to  enforce 
order and protect property. I n  1529 the ringleaders, including 
William Cockburn of Henderland, Adam Scott of Tushielaw and 
the notorious Johnnie Armstrong, were arrested and promptly 
executed. This severity gradually had the desired effect, though 
after the union of the crowns in 1603 the freebooters and moss- 
troopers again threatened to be troublesome, until James VI.'s 
lieutenants ruthlessly stamped out disaffection. The Covenanters 
held many conventicles in the uplands, and their general, David 
Leslie, routed the marquis of Montrose at  Philiphaugh in 1645. 

Agriculture.- As the soil is mostly thin, over a subsoil of 
clayey till, agriculture is carried on a t  a disadvantage. About 
one-sixth of the surface is under cultivation; oats, turnips and a 
little barley are grown. Live stock is pursued more profitably, the 
sheep walks carrying heavy stocks; cheviots are the principal 
breed. Over half the holdings are over IOO acres, and the average 
size is 126 acres. More than one-third of the county (upwards of 
60,000 acres) belongs to the duke of Buccleuch. The land between 
the Ettrick and the Tweed was formerly covered with forest to 
such an extent that the sheriffdom was described as Ettrick 
Forest, and became the hunting-ground of the Stuarts. James V., 
however, to increase his revenues, let the domain for grazing, 
and it was soon converted into pasture for sheep. 

Woollen manufactures (tweeds, tartans, yarn and hosiery) are 
the predominant industry at  Galashiels and Selkirk. Tanning is 
carried on at  Galashiels. 

The  only railway communication is in the north, where there 
is a branch line from Galashiels to  Selkirk, besides part of the 
track of the Waverley route from Edinburgh to the south and 
the line from Galashiels to  Peebles. 

P o p u l a t i o n  and Adminis t ra t ion .  I n  1938 the estimated 
population was 21,923. 

Selkirk (pop. 5,466) is the county town and only royal burgh. 
Galashiels (pop. 12,885) is the largest town and the only other 
burgh. Selkirkshire combines with Roxburgh to return a member 
to Parliament, and the shires of Selkirk, Roxburgh and Berwick 
form a sheriffdom, with a resident sheriff-substitute a t  Selkirk. 
The county is under school board jurisdiction, and there are high 
schools at Selkirk and Galashiels. 

SELLA, QUINTINO (182 7-1884), Italian statesman and 
financier, was born at  Mosso, near Biella, on July 7, 1827. After 
studying engineering a t  Turin and Paris he became a professor 
a t  Turin. Entering the Chamber of Deputies in 1860 he became 
secretary-general of public instruction, and in 1862 received from 
Rattazzi the portfolio of finance. The Rattazzi cabinet fell before 
Sella could efficaciously provide for the deficit of f 17,500,ooo with 
which he was confronted; but in 1864 he returned to the min- 
istry of finance in the La Marmora cabinet, and dealt energetically 
with the deficit of f8,ooo,ooo then existing. A vote of the cham- 
ber compelled him to resign before his preparations for financial 
restoration were complete; but in 1869 he returned to the ministry 
of finance in a cabinet formed by himself, but of which he made 
over the premiership to Giovanni Lanza. By means of the grist 
tax (which he had proposed in 1865, but which the Menabrea 
cabinet had passed in 1868), and by  other fiscal expedients, he 
succeeded, before his fall from power in 1873, in placing Italian 
finance upon a sound footing. I n  1870 his influence turned the 
scale against interference in favour of France against Prussia, and 
in favour of an immediate occupation of Rome. H e  retired from 
politics in 1881, and died on March 14, 1884. 

His Discorsi parlamentari were published ( 5  vols., 1887-1890) by 
order of the Chamber of Deputies. An account of his life and his 
scientific labours was given by A. Cossa in the Proceedings of the 
Accademia dei Lincei (1884-1885). 

SELMA, a city of Alabama, U.S.A., the county seat of Dallas 
county; on the north bank of the Alabama river, 50 m. W. of 
Montgomery. I t  is on Federal highway 80, and is served by the 
Louisville and Nashville, the Southern and the Western of Ala- 
bama railways, by river steamers and barges and by bus lines. 
Pop. 18,012 in 1930, and 19,834 in 1940 by the federal census, to 

which adjacent suburbs add more than 5,000. I t  is the metropo- 
lis of a large territory in the "black soil belt" of Alabama, raising 
especially cotton, livestock, pecans and diversified farm products; 
is a dairy and lumber centre; and has extensive railroad shops, an 
advanced flying school with 2, 500 personnel, a large bag factory, 
cottonseed oil mills, and various other manufacturing industries. 
The aggregate factory output for 1940 was valued a t  $~,OOO,OOO. 
The wholesale trade is estimated a t  $20,000,000 annually. About 
1815 a settlement was established there, called Moore's Landing 
or Moore's Bluff. I n  1820 a town was laid out and incorporated 
by a company under the leadership of William Rufus King (vice- 
president of the United States in 1853), who chose the name be- 
cause of his admiration for the Ossianic legend. The city was 
chartered in 1852. During the Civil War it  was the seat of arse- 
nals, shipyards and military factories, and was one of the last 
strongholds of the Confederacy to fall, surrendering on April 
12, 1865, when Gen. Wilson entered the city and burned most 
of it. 

SELMECZBANYA (BAXSKA STIAVNICA) , an old mining 
town situated on the terraced slopes of a ravine in the Slovakian 
highlands, and encircled by high mountains including the peak 
of Calvarienberg on the southwest, crowned by a castle and a 
church. I t  was colonized in the 12th century by German miners 
who later embraced the Reformation. The German element was 
driven out during the 18th century as a result of the counter- 
Reformation and its place taken by Slovaks. The mines were of 
great importance and quantities of gold and silver were raised but 
they later declined until a few silver mines were the chief relics 
of this former greatness. The activities are supplemented by the 
work of local potteries, but the population decreased considerably 
after the 19th century. Pop. (1930), 13,292. 

About 7 mi. to the southwest and west lie Vihnye and Szkleno, 
two small spas with iron, lime and sulphur springs. 

SELOUS, FREDERICK COURTNEY ( I  851-191 7), 
British explorer and hunter, was born in London on Dec. 31, 1851, 
and was educated at  Rugby and in Germany. H e  went out to 
South Africa when he was 19, travelled from the Cape to Mata- 
beleland, reached early in 1872, and was granted permission by 
Lobengula to shoot game anywhere in his dominions. From that 
date until 1890, with a few brief intervals spent in England, 
Selous hunted and explored over the then little-known regions 
north of the Transvaal and south of the Congo basin, shooting 
elephants and collecting specimens of all kinds for museums 
and private collections. His travels added largely to the know- 
ledge of Rhodesia. In  1890 he entered the service of the British 
South Africa company, acting as guide to  the pioneer expedition 
to Mashonaland. Over 400 m. of road were constructed through 
a country of forest, mountain and swamp, and in two and a 
half months Selous took the column safely to  its destination. H e  
then went east to Manica, concluding arrangements there which 
brought the country under British control. H e  gave a summary of 
his travels in "Twenty Years in Zambesia" (Geo. Journ.  vol. i., 
1893). H e  returned to Africa to  take part in the first Matabele 
War (1893), being wounded during the advance on Bulawayo. In  
March 1896 he settled with his wife on an estate in Matabeleland. 
He published an account of the Matabele campaign, entitled Sun- 
shine and Storm in Rhodesia (1896). On the restoration of peace 
Selous settled in England. H e  continued, however, to make shoot- 
ing and hunting expeditions-visiting Asia Minor, Newfoundland, 
the Canadian Rockies and other parts of the world. H e  wrote 
several books and many articles. 

During the World War he served i n  the East African campaign 
in the legion of frontiersmen (25th Royal Fusiliers). H e  was killed 
in action at Beho Beho on Jan. 4, 1917. His collection of 
trophies was given by his widow to the Natural History Museum, 
London, where in June 1920 a national memorial to  him was un- 
veiled. A Selous scholarship was also founded a t  his old school, 
Rugby. 

See J .  G. Millais, Life of Frederick Courtney Selous (1918). 
SELWYN, GEORGE AUGUSTUS ( I  719-1 791), English 

wit, son of Colonel John Selwyn (d. 1751), of Matson, Gloucester- 
shire, was born on Aug. 11, 1719 Educated a t  Eton and Oxford, 
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he became member of parliament for the family borough of 
Ludgershall in 1747, and from 17 54, three years after he inherited 
Matson, to 1780 he represented Gloucester. H e  obtained two or 
three lucrative sinecures. In  society he was very popular and 
won a great reputation as a wit. H e  is said to have been very 
fond of seeing corpses, criminals and executions, and Horace 
Walpole says he loved "nothing upon earth so well as  a criminal, 
except the execution of him." 

H e  died in London on Jan. 25, 1791. Like the eccentric duke 
of Queensberry Selwyn claimed t o  be the father of Maria 
Fagniani, who became the wife of Francis Charles Seymour, 3rd 
marquess of Hertford. 

See J. H. Jesse, George Selwyn and his Contemporaries (1843-44; 
new ed., 1882) ; and S. P. Kerr, George Selwyn and the Wits (1909)- 

SELWYN, GEORGE AUGUSTUS (1809-1878), 
bishop, second son of William Selwyn (177j-185j), a dis- 
tinguished legal writer, was born a t  Hampstead, London, on April 
5, 1809. H e  was educated a t  Eton and a t  St. John's college, Cam- 
bridge, where he graduated in 1831. H e  returned to Eton as 
private tutor, was ordained deacon in 1833, and in 1841 was ap- 
pointed first hiqhop to New Zealand, then j ~ ~ r t  heginning t o  he col- 
onized. H e  studied navigation and the Maori language on the 
voyage out and on his arrival gave himself up t o  a life of contin- 
ual hardship. H e  spent days and sometimes nights in the saddle, 
swam broad rivers and provided himself with a sailing vessel. Un- 
fortunately, just when he had gained the confidence of the natives, 
his ascendancy was rudely shaken by the first Maori war. S e l w ~ n  
endeavoured to mediate, but incurred the hostility of both parties. 

I n  1854 he returned to England for  a short furlough. He re- 
turned to New Zealand with a band of able associates, including 
J. C. Patteson, and began to divide his large diocese into sees of 
more manageable proportions. The colonists came to respect his 
uprightness, and the Maoris learned to regard him as their father. 
I n  1868, while he was in England to attend the first pan-Anglican 
synod, the bishopric of Lichfield became vacant, and after some 
hesitation he accepted it. 

On his death, on April 11, 1878, his great work for the church 
was celebrated by a remarkable memorial, Selwyn college, Cam- 
bridge, being erected by public subscription and incorporated in 
1882. 

See Lives by H. W. Tucker (' vols. 1 ~ 7 9 )  and G. Curteis 
(1889). 

His JOHN RICHARDSON SELwyN ( ' '44-1~9~)~ bishop of 
was born in New On May "1 ''44 He was 

educated a t  Eton and a t  Trinity college, Cambridge, and was 
ordained deacon in 1869. The martyrdom of John Coleridge Pat- 
teson, bishop of Melanesia, led him to volunteer for service in 
the Australasian archipelago. After three years' service, during 
which the bishopric remained vacant, he was nominated as Pat- 
teson's successor (1877). H e  returned to England in 1890 and 
became master of Selwyn college, where he died on Feb. 1 2 ,  1898. 

SEMANG, a negrito tribe (see OF M A N K I N D ~  and 
ASIA: Farther Asia) of Malay and of Siam. The Semang live in 
caves or leaf-shelters formed between branches. A waistcloth for 
men, made bark hammered Out with a wooden from the 
cortex of a species of wild breadfruit tree, and a short petticoat 
of the same for is the only dress worn; many go naked. 
Scarification is practised, by drawing the serrated edge of a sugar- 
cane leaf across the skin and rubbing in charcoal powder. They 
have bamboo musical instruments, the Jews' harp and a nose flute. 
On festive occasions they sing and dance, decorating themselves 
with leaves. The Semang bury their dead simply placing food 
and drink in the grave. The Semang of Patalung, called Ngo by 
the Siamese, are probably mixed with pre-Dravidian stock. They 
use the blowgun (9.a.) as well as the bow and Wears. have 
a woman chief. 

See Skeat and Blagden, Pagan Tribes o f  the Malay Peninsula, 
(1906) ; P.  Schebesta, Among the Forest D-warfs o f  Malaya (1929). 

( T  H H )  

lights or arms. Previous to the invention of the telegraph, sema- 
phore signalling was used for transmitting messages between dis- 
tant points, and is yet employed in the navies of many nations for 
intercourse between ships. 

The most familiar semaphore is that used in railway signalling 
for transmitting information to enginemen. (From Gr. ofha, sign, 
and qhp&, carrying.) 

SEMARANG, a residency of the province of central Java, 
Netherlands Indies, occupying a good deal of the north central 
portion of the island; area about 5,459 sq.km. Semarang is 
bounded on the west by Pekalongan, north by the Java sea, east 
by Japara-Rembang, and south by Surakarta and Kedu. I t s  
western half is flat along the coast, sloping gradually t o  high hills 
some distance inland, and culminating in mountains, especially 
where the residency cuts, tooth-like, into Surakarta, and the 
~ ~ ~ b ~ b ~  complex of mountains. 

This half is abundantly watered by rivers, the most important 
of which are the Lusi and the Tuntang, and is a great sugar and 
kapok producing region (having a sugar experimental station), 
also a coffee-growing centre. 

population of the residency (ig30) i,sio,687, 
Javanese, but including 17,965 Europeans and 43,657 Chinese and 
other foreign Asiatics. The capital is Semarang (q .v . ) ,  in the 
west, and the next most important town is Kendal also on the 

coast, pop. 13,804. 
&fost of the other towns are located far inland, such as Am- 

barawa (19,480), Salatiga (24,274), Demak (8,783), the "Mecca 
Java?' (see JAVA), Purwadadi ( I O , ~ ~ ~ ) .  The railway from 

Semarang t o  Surakarta runs through the residency as far  as 
Gundih, and the steam tramway from Cheribon t o  Surabaya tram 
verse, the coast from the western boundary very hear Kendal to  
Semarang, thence across country to  Demak and northeastward 
to the eastern boundary. 

Semarang was subject to Dutch rule, under a governor (the 
governor of the northeast coast, as he was styled), from 1748 
onwards, his headquarters being a t  the town of Semarang. The 
residency was occupied by Japan in March 1942, during World 
War 11. (E. E. L.; X.) 

SEMARANG, one of the chief towns and ports of J ~ ~ ~ ,  
Netherlands Indies. I t  is situated, almost centrally, on the north 
coast 250 mi. E. of Batavia, and is the capital of the residency 
of Semarang. I t  has a population of 217,796 (12,587 Europeans 
and Eurasians, and 29,752 foreign Asiatics, mostly Chinese), is 
on the banks of the Semarang river, and is connected by railway 
with Surakarta, Jokjakarta, Madiun and Surabaya, and by steam 
tramway with Cheribon, where connection is made with the 
railway to B ~ ~ , - J ~ ~ ~  and ~ ~ ~ ~ ~ i ~ .  semarang, like ~ ~ ~ ~ ~ i ~ ,  is 
divided into two parts, the old native town near the coast, thickly 
housed, with narrow streets, but with some shops, hotels, 
European business houses, and two (in former times it 

surrounded by a moat, with forts), and a newer town, further 
inland, where are situated the residence of the resident, various 
government and public buildings, including a military hospital, 
and also a club, the head of the ~ ~ ~ h ~ ~ ~ ~ ~ d ~  ~ ~ d i ~ ~  railway 
(the workshops of this railway are also in Semarang), hotels, 
restaurants, and, in the large town square, doon, the residence 

the regent, and a mosque; the square also has recreation 
grounds. 

~ h ,  two districts are by the fine ~~j~~~ south 
of Bojong road there is a beautiful residential hill suburb 
(Chandi), 500 ft. above the sea. of interest in the vicinity of 
Semarang are Demak and Salatiga JAVA). Although Semar- 
ang is the third port in Java (exports, in 1939, 38,522,000 guild- 
,,,, mainly sugar and kapok; imports 48,774,000), it is only 
an open roadstead, and the boisterous northwest monsoon may 
even cause suspension of work. 

Vessels anchor about mi. out, for the protection of the 
lighters into which they discharge their cargo, there is a harbour, 

,> -- --, 
SEMANTICS, the study of the changes in the meaning of 

words in the way of specialization or generalization, etc. See R. C. 
Trench. The Study of Words (1888. etc.). 

the western pier-head of which extends some 1,600 metres into 
the sea, to prevent the mouth from silting up  and to retain a 
sufficient depth of water. This harbour has a broad front, branch- 

SEMAPHORE, an apparatus for signalling by means of flags, ing to the shore in two customs-house basins, and a fishing vessel 
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groups : eastern (Assyro-Babylonian or Accadianj, central ("Am- 
orite," Aramaic, Syriac), western (Canaanite, Moabite, Hebrew, 
Phoenician), and southern (Arabic, Ethiopic). Assyrian gave 
rise to "Cappadocian" in Asia Minor. Phoenician, which developed 
into Punic in the Mediterranean islands and northern Africa, 
reached Marseilles. Hebrew under Judaism passed into "Mish- 
naic" Hebrew and the modern vernacular and literary dialects 
of the East, especially Palestine, and various European countries. 
From Aramaic sprang Samaritan after the schism at  Samaria, 
Palmyrene at  Palmyra and Nabataean in Syria and northern 
Arabia, the Syriac of the Church, which missionaries carried into 
China and India, and the gnostic "Mandaean" of Babylonia. The 
modern dialects of Aramaic near Damascus and of Syriac in parts 
of Kurdistan have devised a definite article, enriched the tense- 
system, and admitted many contractions and other phonetic 
changes, thereby substituting a n  unexpected euphony for the 
stride~ztia anhelantiaque verba (Jerome) of the ancient speech. 

I n  Arabia the "proto-Arabic" dialects, Sabaean ("Himyaritic"), 
Minaean (which like Ass.-Bab. sometimes preferred s to h), and 
Lihylni (or Thamudean), preceded Arabic; this was carried far 
and wide by Islam and now counts some 40 dialects. Of these 
Socotri (which changes s into lz) and Mahri, are spoken in Shihr 
and Mahra respectively. Others are the Maghribi dialects of 
northern Africa, which have been contaminated by Berber influ- 
ence, and that (now extinct) of Sicily; they affix to the first per- 
son plural -u, which otherwise marks only the second and third 
person, and prefix to the first person singular n-, which otherwise 
marks only the first person plural. Maltese, also of the Maghribi 
family, but alone confined to Christians and generally written in 
European characters, has been for some goo years separated from 
Arabic, while exposed to Italian influence. Ethiopic or Ge'ez, 
originally the speech of the kingdom of Aksiim and afterwards of 
the Church and literature of Ethiopia, yielded to the southern and 
largely non-Semitic Amharic (or Abyssinian) as the language of 
the court; this developed into the northern TigrE and southern 
Tigrai or Tigrifia. Harari a t  Harar, an island close to  eastern, and 
GuraguE in southern, Shoa, are distant offshoots of Amharic. 

I n  settling the connection between the various languages it is 
easy to be misled by isolated peculiarities in vocabulary or gram- 
mar. Each of the older languages agreed in grammatical points 
with some other to  which generally it bore no close resemblance, 
while more nearly related dialects exhibited different formations; 
each also possessed features peculiar to itself. For instance, on 
the one hand, Hebrew with Phoenician and Lihylni prefixed ha-, 
Nabataean and Arabic 'al-, and TigrE la-, as a definite article; 
yet the etymological connection between these forms is obscure. 
Aramaic suffixed -d and the other southern Arabic dialects -n to  
express determination. On the other hand, Arabic attached -n 
and the southern Arabic dialects -m to indicate indetermination. 
This -m was regularly used in Babylonian, where it had lost all 
force, even in the earliest documents, and has survived sporadically 
in adverbs in Hebrew and Abyssinian, a single instance of it being 
known in Phoenician. 

Here several languages have each independently lost something 
which the tongues most akin to them have preserved. Similarly, 
the strengthening of the pronoun of the third person by -t or -t& 
was customary only in Ethiopic, Sabaean and Phoenician, though 
perhaps found also in certain Arabic particles. Aramaic alone had 
no reflexive with prefixed n- and Hebrew no causative theme with 
prefixed slza-. Several languages originally had a passive formed 
by internal vowel-change; Arabic alone exhibits the complete sys- 
tem; there are some traces of it in Hebrew and Aramaic, very 
few in the modern Arabic, and virtually none in Ass.-Bab., or, 
when it  became literary, in Ethiopic. Again, phonetic resemblances 
occasionally indicated no kinship but were due to later growth. 
For instance, the masculine plural ending was in Hebrew -im but 
in Aramaic, as in modern Arabic, -in; yet Aramaic originally had 
-m, whereas classical Arabic had a after the -n (in -zi?za and - h a ) ,  
where the change of nt into n between two vowels is very im- 
probable. These endings, therefore, may originally have been dis- 
tinct. Great caution, too, must be exercised in drawing conclusions 
from points of agreement between the vocabularies of the various 

languages. For instance, Assyrian, Hebrew and Ethiopic had the 
same word for many objects which the other Semites called by 
different names; and the same might be said of Hebrew and 
Sabaean. Finally Moabite, which was otherwise indistinguishable 
from Hebrew (although, if the vocalization were known, its pro- 
nunciation might be found to have differed considerably), shared 
one striking peculiarity with Ass.-Bab. and the southern group, 
viz., a derived verbal theme formed by infixing t (cf. Moab. 'ltlzm, 
"fought," and Arab. iltaham, "was hotly contested," with Hebr. 
nilhanz, "fought"). But to  build any theory on such facts is haz- 
ardous, since the words or forms so cited are either found, though 
with a changed nuance, in at  least one cognate language or actually 
occur with the same sense exceptionally or in  poetical or archaic 
texts. 

Certainly Arabic (with Sabaean, Mahri and Socotri) and Ethi- 
opic were closely related and formed a distinct group over against 
the Hebraeo-Phoenician, Aramaic and Ass.-Bab. groups. Only in 
these southern languages are found the peculiar "inner plurals," 
consisting in the employment of certain forms denoting abstracts 
for the plural. They agree in inserting ci between the first two 
consonants to  enable a verb to  take a direct instead of an indirect 
object (e.g., Arab. kcitaba, "corresponded with," and takdtaba, 
"corresponded together," from kataba, "wrote"), and in using a 
between the last two consonants of the perfect in every active 
theme (cf. Eth.'asdaqa with Hebr. hijdzq, "justified"). Yet Hebrew 
has isolated examples of both peculiarities (e.g., lbshdn, "slan- 
dered," with 6 for d, and qiddash; "sanctified," if the vocalization 
is correct). This is not disproved by such exceptions nor violated by 
the fact that the aspirated dentals tlz, dlz, ? in Arabic are replaced 
in Ethiopic, as in Hebrew and Ass.-Bab., by the pure sibilants s 
(or slz in the latter language), z, s, but in Aramaic by the simple 
dentals t, d, t ,  which seem closer to the Arabic sounds. Even after 
the separation of the northern and southern groups all must have 
possessed these sounds, like Arabic, but have afterwards simpli- 
fied them in one direction or another; hence accidental similarities 
resulted. Ethiopic kept d, the most peculiar of them, distinct from 
s, whereas Aramaic confused it  with the guttural ' ('ayin) and 
Ass.-Bab. and Hebrew with J; all therefore once possessed this 
a s  a distinct sound. The sibilant S (sin) occurred only in Hebrew, 
Phoenician and old Aramaic; it  must have closely resembled sh 
(shin) with which Ass.-Bab. confused it, since it  was represented 
by the same sign, and in later times was changed into an ordinary 
s. The division of the Semitic languages, therefore, into northern 
and southern is justifiable. I t  must, however, be remembered that 
such a division was not an instantaneous occurrence but that even 
after it, intercourse was maintained between tribes speaking kin- 
dred dialects and that intermediate dialects between the groups 
once existed. Further, Hebraeo-Phoenician and indeed Aramaic 
stand apart from Ass.-Bab. in more things than in the script; e.g., 
in the preservation of the gutturals and the absence of verbal 
themes with -tan- infixed. The simplest classification is perhaps 
the following; A. Ass.-Bab. B. (i.) Hebraeo-Phoenician and 
Aramaic; (ii.) Arabic and Ethiopic. 

Their connection with the Hamitic languages is disputed. They 
clearly, however, influenced Egyptian, which has pronouns (cf. 
Egt. 'nky with Hebr. 'HnGki, "I") and pronominal affixes (cf. Egt. 
-ty with Hebr. -tti, "thou," and Egt. -ty with Ass.-Bab. -at, "she") 
resembling the Semitic forms, a pseudo-participle like the Ac- 
cadian "permansive," certain verbal stems analogous to  the Semitic 
themes, and many similar words (cf. Egt. myw and Ass.-Bab. ma, 
"water"). The Berber languages show similar but less frequent 
resemblances. Similarities, however, between Semitic and Indo- 
European words are either superficial (cf. Skt. shash and Hebr. 
shdsh, "six," whose root proves them unconnected) or due to  
borrowing (cf. Gk. xpwbs,which was borrowed from the Phoen. 
harhs. "gold"). 

The script in all except Ass.-Bab. is derived from Phoenician 
and the writing runs from right to left in all except Ass.-Bab. and 
Ethiopic; only in a few Sabaean and early Ethiopic inscriptions 
is it alternate. Accadian alone had a script, borrowed from 
Sumerian, which primitively represented vowels, while Ethiopic 
very soon added them to an originally consonantal script; in both 
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the signs represent syllables and not letters. I n  the others vowel- 
signs, which were never regularly used, were added above and 
below the line, first by the Syrians in imitation of the Greek vow- 
els and afterwards by the Hebrews and Arabs. Special numerical 
signs were invented or borrowed (for the so-called "Arabic 
numerals" are Indian) by all except the later Jews, who used 
letters of the alphabet for the purpose. N o  syllable might begin 
with a vowel, a breathing ( 'aleph or hamzalz), written ', being 
used to support an initial vowel; there were also five gutturals of 
varying hardness, viz., h, h, h, '('ayirz) and (gayin) Arabic alone 
had all six gutturals; Mandaean confused all and Ass.-Bab. merged 
all except h, and sometimes ' and h in vowels. There were also 1 2  

sibilants and dentals as well as the ordinary consonants, which 
interchanged in the var~ous languages according to definite rules; 
there were usually only two labials, b and p or f ,  although Hebrew 
had an aspirated b and p and Ethlopic two forms of p. The stress 
lay on the consonants, perhaps most of all in Syriac, and the vowels 
(originally only a, i and u )  might be freely modified, especially 
through proximity to  gutturals (cf. Ass.-Bab. sibi and Heb. sheblza', 
"seven"). 

Roots.-Almost all words go back to triconsonantal roots, al- 
though the theory which refers them utimateIy to  biconsonantal 
roots is not improbable; for certain primitive words, like dm, 
"blood," are biconsonantal, and two consonants seem to run 
through many common roots, like li;S through those denoting "to 
cut" or "strike." But the language, as now known, has passed this 
stage, and the parent speech, if ever there was one, is irretrievably 

lost. From the simple root diverse parts of speech are formed by 
modifying the vowels or by adding prefixes or affixes; thus from 
the root qdsh are formed the Bab. qadishtu, "hierodule"; Heb. 
qcidhesh, "holiness," qddh8sh, "holy," and miqdzsh, "sanctuary"; 
Mishn. Heb. qiddlish, "betrothal"; Syr. mqaddshzithd, "sanctifi- 
cation," and qadhz^shd'z^th, "holily"; Arab. qaddis, "priest"; Eth. 
qedseni, "holiness" and so on. This facility outweighed the rarity 
of compound substantives; but compound propositions and ad- 
verbs became ever more frequent. 

Genders  and Plurals.-The only genders are masculine and 
feminine, which sometimes serves for the neuter; e.g., Heb. 
tdbhih (fem. sing.), "good" = "goodness" and Heb. ne'khcihdth 
(fem. plur.), "honest things" = "honesty." The cases took termi- 
nations (sing. nom. -26, acc. -a, gen. -i; du. nom. -6, acc.-gen. -ai 
or -6; pl. nom. -a, acc.-gen.-i). Classical Babylonian and Arabic 
exhibit all; the later languages confused them. Thus Hebrew, 
Aramaic and modern Arabic use -i (-im or -in) and Assyrian -d 
(- ini)  as the universal plural ending; Hebrew and Ethiopic retain 
traces of the singular endings, but Aramaic and modern Arabic 
have discarded them. T o  the singular endings Arabic added -n, 
when the noun was indeterminate, and Babylonian -m, of which the 
force is obscure; to  the plural Aramaic, Arabic and sometimes 
Ethiopic added -12, Hebrew and Phoenician -m. The feminine 
singular ending was -(a)t(h),  which became -clh in Hebrew and -ah 
in modern Arabic, and the plural ending -Lit (h) or, in Hebrew and 
Phoenician, -6th; the case-endings, when retained, followed this 
-t. There are traces of a primitive plural, formed (as in Sumerian) 
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by reduplication (cf, Ass.-Bab. mcimi beside; m8 from ma, 
"water"), t o  which the Hebrews through misunderstanding some- 
times added the regular -5th (cf. Heb. pz^pkz*y5tlz beside; pty8th 
from peh, "mouth"). The remarkable "inner plurals," character- 
istic of Arabic and less so of Ethiopic, are formed by modifying 
the vowels and sometimes adding preformative or afformative 
syllables; e.g., Arab. 'awlkd from walad and Eth. welcd from 
weled, "boy." The attempt to  take a collective noun like zcikhar, 
"male(s)" a s  the "inner plural" of the adjective zakhir, "male," 
in Hebrew is  hardly justified. 

The States.-Determination and indetermination were ex- 
pressed by the "states." Primarily the "absolute state," which 
took no termination, denoted the indeterminate, the "emphatic 
state" the determinate noun, as in Bib1.-Aram. helem (absol.), "a 
dream," but helm8 (emph.), "the dream"; in Ass.-Bab. the abso- 
lute state was practically confined to the predicate, as insinnishturn 
(emph.) shi ti1 ashshat (absol.), "that woman (is) not a wife." I n  
time these forms too were confused or dropped (cf. classical Arab. 
malikwt, "a king," and al-maliku, "the king," with modern Arab. 
malik, "a king," and d - m l i k ,  "the king"). Thirdly, the "construct 
state?"  UP^ hefnre the genitive cast., was the lightest form of the 
noun, dropping the afformative -m or -n (and often the singular 
case-ending i n  Ass.-Bab.) and dispensing (if there was one) with 
the article (cf. Ass.-Bab. ashshat awElim, "the wife of the man"). 
This construction runs through the whole group, but various peri- 
phrases with prepositions or words denoting "owner" or "property" 
and so on are not uncommon, especially in Assyrian, Syriac and 
modern Arabic. Only Hebrew, Nabataean and Arabic had a defini- 
tive article (viz., ha-, I- and al- respectively) ; Ass.-Bab., like late 
Aramaic, did not feel the need, early Aramaic used the emphatic 
ending -6, and the south-Arabian dialects suffixed -B for the pur- 
pose; Ethiopic did not determine nouns, while Abyssinian used the 
~uffix "his" (cf. be'si, "man," and be'sihc, "his man" = "the 
man"). Similarly the modern Aramaic of the Ttiru-'l-'Abdin has 
met the difficulty by coining the forms 22-, i-, bu, "the," from the 
demonstrative pronoun. 

Numerals.-The numerals exhibit one peculiarity not yet satis- 
factorily explained but characteristic of the whole group: mascu- 
line nouns take feminine numerals and vice versa from three to  
ten. 

Pronouns.-Pronouns are singularly numerous. From the pri- 
mary element ha many, containing usually the elements d(h), z, 
k, I or m (for the remoter object) and n (for the nearer object) 
are built up ;  but other varieties occur, especially in the later 
languages. The  personal pronouns, which are less numerous, rest 
on a common scheme: k or sometimes t for the first, t for the 
second, and lz (or sh  i n  Ass.-Bab.) for the third person. T o  express 
a possessive pronoun or  the pronominal object, elements of these 
pronouns are suffixed to the noun or verb; e.g., Ass.-Bab. shumsJzu 
=Hebr. she'm8 (for she'mChzi), "his name"; or Syr. qafleh=Arab. 
qatalalzu, "he killed him." These suffixes never denote the indirect 
object, except in  Ethiopic and very rarely in Hebrew; only early 
Babylonian uses a special form in -m for the dative (e.g., iddinzr- 
shu, "they gave it," but iddinushum, "they gave t o  him"). As a rel- 
ative pronoun either the word used t o  introduce the genitive case 
shE in Ass.-Bab. and zi (di) i n  Aramaic, or an originally demon- 
strative pronoun, 'allidht (cf. Heb. hallHzeh "this"), in  Arabic 
and za (cf .  Eth. ze, "this") in  Ethiopic, is used. Hebrew employed 
'cisher, the construct state of an old noun, meaning "the place of," 
"where" (cf. Ass.-Bab. ashru, "place:' and ashar, "where") for 
the purpose; but she- was used dialectically and in late Hebrew. 

Verbs.-As with nouns, so with verbs, modifications of mean- 
ing were expressed by  changes in  the vocalization or the addition 
of prefixes. Thus from the  common root q-t(t)-1 Arabic formed 
qatala, "killed"; qattala, "massacred"; qcitala, "fought with"; 
'aqtala, "exposed to death"; taqattala, ''was busied with killing"; 
taq&tala, "fought together"; i?zqatala, "was killed"; istaqatala, 
"killed himself (through over-exertion)." Assyrian had I 2 ,  Hebrew 
and Aramaic seven, Arabic I I, and each one or more rarer, themes ; 
Ethiopic had altogether 2 3  themes. Classical Arabic alone has a 
passive formed from each theme by  substituting u-i-a for a-a-a, 
as  in  qutila, "was killed," and so on; Hebrew exhibits such a 

passive i n  the intensive and causative themes, such as  quddaslt, 
"was sanctified," from qiddaslz, "sanctified." Elsewhere, how- 
ever, only the passive participle (e.g., Heb. ydlzidh, Aram. ye'lidh 
and Eth. welcd, "born") has normally survived. Canaanite, like 
Ass.-Bab., used the "permansive" tense in both senses, though 
with different vowels (e.g., laqibtt "they were taken," and laqalzu, 
"they took"); but this died out, and everywhere except in  the 
eastern group the reflexive was more and more used as  a passive; 
e.g., Heb. nilqah beside. luqqah, "was taken," from liqah, "took" 
(cf. Ass.-Bab. liqi, "was taken," and "took") and Syr. ethmli, 
"was filled," from mlci, "filled." 

The basic form was the third person singular unaugrnented by 
prefix or affix, originally a nominal form denoting a timeless state, 
neither active nor passive; for example, Ass.-Bab. nadin, "given," 
whether "has given" or "has been given." Ass.-Bab. used it  
generally but not exclusively a s  intransitive o r  passive, al- 
though this led t o  ambiguity; for kasap m d i n  meant either 
"the money has been given" or  "he gave the money." The 
Eastern group, assigning both uses t o  this form (called "perman- 
sive" as expressing a more or less permanent state), removed the 
ambio.llity o - by employing case-endings; the Wcstcrn dispensed with 
them, since i t  marked the transitive by a and the intransitive by i 
under the second consonant. A third form with u (e.g. ,  Ass.-Bab. 
marus, "was ill," or Heb. qZ$tn, "was small") had always only a 
"stative" force. Occasionally the other groups confused the i- and 
a- forms (cf. Heb. male' and Eth. mal'a =. Ass.-Bab. mali, "is 
full" or  "has filled") but generally distinguished them (cf. Arab. 
mali'u, "was full," and mala'a, "filled") ; although usually differ- 
ent roots were preferred (e.g., Heb. hakham, "was wise," and 
shciphat, "judged," (cf. Arab. hakuma, "was wise," and hakama, 
"judged"). 

The pronominal subject was affixed t o  the permansive tense, as 
being properly nominal : thus habit attci, "honourable (art) thou," 
gave rise to  kabtcitk, "thou-art-honourable"; this tense denoted a 
state, viz., what was complete in  past time. A new tense, describ- 
ing incomplete action in present or future time, was obtained by 
prefixing the pronominal element: thus ta- (from a t t i ) ,  "thou," 
and zakir eoalesced into tazakar (with a for  i under k, as  the 
sense is active), "thou dost" or "wilt remember." Finally, a 
tense describing incomplete action in past time was devised by 
modifying the vowels of the present, giving rise t o  tazkur, "thou 
wast remembering," which came to serve for  the pure preterite 
"thou didst remember." The cognate languages, through using the 
permansive as  a proper preterite, required only a n  imperfect for 
incomplete action, past, present o r  future, for which they adopted 
a form resembling the Ass.-Bab. preterite (e.g., Heb. tizkcjr, "thou 
wast remembering," "dost" o r  "wilt remember," but zakharta, 
"thou hast remembered"). Why a form corresponding with the 
Ass.-Bab. izakar, "he does" or  "will remember," was not adopted, 
is not clear; it may have been t o  avoid confusion with the pret- 
erite in certain derived themes. I n  some Aramaic dialects, espe- 
cially Syriac and Mandaic, I- or n- was prefixed to the third per- 
son. I n  prohibitions, not the imperative but a tense resembling 
the preterite-imperfect (probably derived independently from the 
imperative) is used; cf. Ass.-Bab. zukur and Heb. ze'khor, "re- 
member," but Ass.-Bab. i tazkur and Heb. 'al tizkor, "do not 
remember." 

Much skill was shown in circumventing the inadequacy of these 
tenses, notably by means of "wiw-consecutive" in  Hebrew (q.v.) 
and the active participle in all the languages. But the need of com- 
pound tenses was soon felt. Phoenician, Aramaic and Syriac 
formed with the verb "to be" a true present, a pluperfect, and 
other tenses; modem Arabic uses i t  as well as  rayih, "going," 
'ammcil, "doing," and so on, for a similar purpose, and prefixes 
bi-, "in," to the imperfect t o  make a present (e.g., yiktub, "he 
writes," and byiktub, "he is writing"). Mishnaic Hebrew formed 
a present by  combining the participle with the pronominal sub- 
ject (e.g., '5mlranz^, "I say," formed from '8mZr 'in;, "I [am] say- 
ing"). The modern Syriac of Kurdistan has entirely discarded 
the old in favour of new tenses like this participial present and 
the participle with the verb "to be" and other formative elements. 

All, especially Hebrew, being relatively deficient in compound 
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nouns and adjectives, use numerous circumlocutions fo r  them; 
e.g., Arab. qillat sabr, "littleness of patience-impatience"; all 
again, especially Arabic, frequently use apposition or a genitive 
case for an adjective; e.g., Arab. issci'at addahab, "the watch, the 
gold," or sci'at a_d$ahab, "the watch of gold." Arabic alone has a 
special form for the comparative and superlative of adjectives. 
of which Hebrew preserves traces; all use a partitive preposition 
to express comparison; e.g., Heb. "small from my brothersn=E. 
"smaller than my brothers." Most, but especially Hebrew and 
Arabic, lack adverbs, which they replace by the adverbial accusa- 
tive and prepositional phrases. The syntax of all is very alike; 
but the Eastern languages when influenced by Sumerian tend to 
throw the verb to  the end, the Western t o  the beginning of the 
sentence. All employ nominal clauses owing to difficulties about 
the verb "to be" and the absence (except in Assyrian) of a verb 
"to have" (e.g., Arab. "with me moneyV=E. "I have money"). 
Equally common is the circumstantial clause, viz., a clause added, 
often asyndetically, to describe the circumstances (e.g., Heb. "a 
tower and its head in HeavenH=E. "a tower whose top may 
reach unto Heaven"). Arabic is peculiar in putting the predicate 
in such a clause and after several verbs, notably the substantive, 
in the accusative case (e.g., Arab. "he went out, his father [nom.] 
sitting" [acc.] = E. "while his father was seated" ). The verb, espe- 
cially in Hebrew and Arabic, when a t  the beginning of the sen- 
tence, often stands in the third person masculine singular (cf. 
Gk. schCma Pindaricum). Co-ordinating and to a greater de- 
gree sub-ordinating conjunctions, especially in Hebrew, were rare; 
Syriac, however, by borrowing largely from Greek (e.g., Syr. 
ger=Gk. y&p, "for") obtained a more flowing construction of 
sentences. Otherwise Xi[rs eipoyivrl, "speech strung together," 
chiefly with the conjunction "and," is characteristic of Semitic 
idiom (e.g., Arab. "he was forced and did it"=E. "forced to do 
it"). This conjunction frequently also introduces the apodosis 
(e.g., Heb. "if I find and I will spareU=E. "then I will spare"). 
So Ass.-Bab. used "and let" for "that" (e.g., Capp. "see and 
let thy instructions comeW=E. "that thy instructions come"). 
Subordinate clauses were not generally distinguished; but Ass.- 
Bab. marked verbs in them by the ending -u or sometimes -a and 
Arabic by -a. Ethiopic alone had a special form, using yezaker, 
"he remembers," as an imperfect and yezker, "let him remember," 
as a subjunctive. The corresponding form in Hebrew, though an 
imperfect, served also, if possible, in a shortened form, as a jussive 
(e g., Heb. yizkor, "let him remember") and in Ass.-Bab. though 
a preterite, with lzi, "let," as a precative (e.g., Ass.-Bab. lizkur, 
"let him remember"). The infinitive in the accusative case, some- 
times with an epithet, was often added to strengthen the verbal 
idea, especially in Arabic; in Babylonian a primarily exclamatory 
infinitive in the nominative case served the same purpose (e.g., 
Ass.-Bab. tabilum tatbal, "a taking away! hast thou taken away?" 
= E .  "hast thou indeed taken away?"). Hebrew uses construc- 
tions apparently similar to both. 

The Semitic languages, therefore, shared many common char- 
acteristics; but each, although all stand more closely together 
than any modern languages, developed peculiarities, which appear 
sporadically in the others. Thus Ass.-Bab. shared some words or 
idioms with Hebrew, others with Syriac; Hebrew in some things 
resembled Phoenician or Moabite, in  others Aramaic; Aramaic 
here touched Phoenician, there Arabic; Arabic had much in com- 
mon with Ethiopic, which in some points approached Accadian and 
Hebrew rather than any other language. See ASSYRIAN, HEBREW, 
and SYRIAC LANGUAGE ; ETHIOPIC LITERATURE ; AMHARIC ; ARABIC 

and YIDDISH LANGUAGE. (G. R. D.) 
SEMLER, JOHANN SALOMO (I 7 2 5-1 79 I ) , German 

church historian and biblical critic, was born a t  Saalfeld in 
Thuringia on Dec. 18, 1725, the son of a clergyman in poor cir- 
cumstances. H e  grew u p  amidst pietistic surroundings, which 
powerfully influenced him his life through, though he never be- 
came a Pietist. I n  his seventeenth year he entered the university 
of Halle, where he became the disciple, afterwards the assistant, 
and a t  last the literary executor of the orthodox rationalistic 
professor S. J. Baumgarten (1706-1757). I n  1749 he became 
editor, with the title of professor, of the Coburg official Gazette. 

But in 1751 he was invited to  AItdorf as professor of philology 
and history, and in 1752 he became a professor of theology in 
Halle. After the death of Baumgarten (1757) Semler became the 
head of the theological faculty of his university, and the fierce 
opposition which his writings and lectures provoked only helped 
to increase his fame a s  a professor. His popularity continued un- 
diminished for more than 20 years, until 1779. I n  that year he 
came forward with a reply (Beantwortung der Fragmente eines 
Ungenunnten) t o  the Wolfenbiittel Fragmente (see REIMARUS) 
and to K. F. Bahrdt's confession of faith, a step which was in- 
terpreted by the extreme rationalists as  a revocation of his own 
rationalistic position. Even the Prussian Government, which 
favoured Bahrdt, made Semler painfully feel its displeasure a t  
this new but really not inconsistent aspect of his position. But, 
though Semler was really not inconsistent with himself in attack- 
ing the views of Reimarus and Rahrdt, his popularity began from 
that year t o  decline, and towards the end of his life he  felt the 
necessity of emphasizing the apologetic'and conservative value of 
true historical inquiry. H e  died a t  Halle on March 14, 1791, worn 
out and disappointed a t  the issue of his work. 

Semler was a pioneer in  the criticism of the traditional canon 
of Scripture, in the search for the origins of the books of the New 
Testament, and in Church history. 

Tholuck gives 171 as the number of Semler's works, of which only 
two reached a second edition, and' none is now read for its own sake. 

For estimates of Semler's labours, see W. Gass, Gesch. der prot. 
Dogmatik (Berlin, 1854-1867) ; Isaak Dorner, Gesch. der prot. Theol. 
(Munich, 1867) ; the art. in Herzog's Realencyklopadie; Adolf Hilgen- 
feld, Einleitung in das Neue Test. (Leipzig, 1875) ; F. C. Baur, Epochen 
der kirchlichen Geschichtsschreibung (1852) ; and Albrecht Ritschl, 
Gesch. des Pietismus (Bonn, 1880-84). 

SEMMELWEISS, IGNAZ PHILIPP (1818-1865), Hun- 
garian physician, was born a t  Buda on July I, 1818, and was edu- 
cated at  the universities of Pest and Vienna, where he attracted 
the attention of Joseph Skoda and Carl Rokitansky. H e  graduated 
M.D. a t  Vienna in 1844, and was then appointed assistant pro- 
fessor in the maternity department, under Johann Klein. I n  
Klein's time the deaths in  this department from what was then 
known as "puerperal fever" became portentous. The death of a 
colleague from a dissection wound suggested to  Semmelweiss an 
identity with the fatal puerperal cases, and th: beginning of a 
scientific pathology of septicaemia was made. The students 
often came to the lying-in wards from the dissecting-room, their 
hands cleansed with soap and water only. I n  May 1847 Semmel- 
weiss prescribed ablutions with chlorinated lime water; in that 
month the mortality stood a t  12.24%~ before the end of the year 
it  had fallen to  3.04%, and in the second year t o  1.27%. Skoda 
and other physicians were convinced by these results. Klein, how- 
ever, apparently blinded by jealousy and vanity, supported b y  
other reactionary teachers, and aided by the disasters which then 
befell the Hungarian nation, drove Semmelweiss from Vienna in 
1849. Fortunately, in the following year Semmelweiss was ap- 
pointed obstetric physician a t  Pest in the maternity department, 
then as terribly afflicted as Klein's clinic had been; and during his 
six years' tenure of office he succeeded, by  antiseptic methods, i n  
reducing the mortality to  0.85%. H e  died on Aug. I 7, 1865, from 
a disastrous wound of the right hand, a victim of the very disease 
for the relief of which he had already sacrificed health and fortune. 

His chief publication was Die ~ t io log i e  der Begriff und die Prophy- 
laxis des Kindbettfiebers (1861). There are biographies by Hegar 
(1882), Bruck (1887), Duka (Hertford, 1882), Grosse (1898) and 
Schiirer von Waldheim (1905). For the relations in the order of dls- 
covery of Semmelweiss to Lister, see LISTER. 
. SEMMERING PASS, the  lowest of all the great passes 
across the Alps. The hospice, near the summit, was founded 
about 1160, but the pass was certainly used at  a much earlier 
date. Between 1848 and 1854 a railway line ( the first in  any 
sense to cross the Alps) was constructed, but passes 282 ft .  below 
the summit of the pass (3,225 ft.) by  a tunnel about I m. long. 
The line runs from Wiener Neustadt (304 m. from Vienna) 
past Bruck t o  Graz (139 m. from Vienna), whence it  is 227 m. 
by rail to Trieste. 

SEMMES, RAPHAEL (1809-1877), American naval officer, 
was born in Charles county, Md., on Sept. 27, 1809. H e  was 
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appointed midshipman in the navy in 1826, and while waiting 
for  orders studied law and in 1834 was admitted to the bar. 
Semmes served in the war with Mexico; was active in superin- 
tending the landing of Gen. Scott's troops at  Vera Cruz in March, 
1847, and later, as volunteer aid to  Gen. Worth, took an active 
part in the battles of the Valley of Mexico. These experiences 
are interestingly told in  his books Service Afloat and Ashore 
During the Mexican W a r  (18j1) and Ca~npaign of Gen. Scott 
in the Valley of Mexico (1852). I n  1855 he was promoted to 
commander and afterwards was made naval secretary of the 
Lighthouse Board a t  Washington, in which service he was when 
the Civil War broke out. When Alabama, his adopted State, 
seceded, he resigned his commission and received an appointment 
of the same rank in the Confederate navy. H e  fitted out the 
packet "Sumter," in which he captured as many as 17 Northern 
merchant vessels, chiefly along the South American coast. Later 
he commanded the more famous "Alabama," a 1,016 ton ship 
built in England for the Confederacy, with which he made a series 
of daring and successful cruises lasting two years. Finally, he 
met the Northern ship "Kearsarge" in the English channel, and 
after a lcng seven hour battle was farced to surrmder. Twenty 
minutes later the "Alabama" sank and Semmes was rescued by an 
English yacht. When he returned home he was commissioned 
rear-admiral and assigned to the Confederate fleet in the James 
river. When Richmond was captured he blew up his ships and, 
with his men, joined the army of Gen. Johnston. When Johnston 
surrendered Semmes returned t o  his home in Mobile and opened 
a law office, to  which practice he devoted the greater part of the 
rest of his life. H e  died on Aug. 30, 1877. 

In addition to his books on the Mexican War he wrote The Cruise of 
the Alabama and Sumter (1864) and Memoirs of Service Afloat (1869). 

SEMNAN, a town in Persia and administrative headquarters 
of the province hitherto known as "Semnan wa Damghan." I t  
is bounded north by Astarabad and Shahrud, west by Mazan- 
deran, Tehran and Qum, east by Khurasan and south by Yezd. 
The  revenue of the province of Semnan and Damghan together 
amounted t o  284,477 krans in 1926-27 (F St. = 45 krans). 

The town of Semnan is situated 145 m. E.  of Tehran on the 
high road t o  Meshed, in  3 j0 34' N. and 53' 22' E., a t  an elevation 
of 3,740 ft. The water supply comes from the streams that run 
down from the Elburz and the principal crop of the surrounding 
plain is tobacco. The population was estimated by Curzon in 
1890 at  under 16,000 and a later estimate gives 16,000. 

Semnan is a place of great antiquity, mentioned by Ptolemy 
as Samina and cited by the oriental geographers as worthy of note 
for the many rivulets of water running through the streets, for 
the making of soft stuffs of cotton for handkerchiefs, etc., and 
specially for i ts  sweet paste made from almonds and figs. The 
dialect of Semnan, commonly called Simnuni, has the reputation 
in Persia of being particularly unintelligible. 

BIBLIOGRAPHY.-A. Houtum-Schindler, "Beschreibung einiger wenig 
bekannten Routen in Chorasan," Zeit. Ges. fur Erdkunde, 1877 XII.;  
G. N. Curzon, Persia and the Persian Question (1892) ; A. V. Williams 
Jackson, From Constantinople to the home of Omar Khayyam (1911) ; 
J .  Bassett, "Grammatical Note on the Simnuni dialect," J.R.A.S., 
1916 XVI., New series. 

SEMOIS (also spelt SEMOY and SEMOYS), a river less than 
12om. long rising near Arlon on the Belgium-Luxembourg fron- 
tier and flowing in a sinuous course across the lower Devonian 
strata of the southern Ardennes. The last zom. of its course are 
in France where a t  MonthermC i t  joins the Meuse on its right 
bank. Bouillon is the only town on its banks; it  is not navigable. 

SEMOLINA, the principal material used in the manufacture 
of macaroni, vermicelli, spaghetti and other alimentary pastes. 
I n  English speaking countries the article sold as semolina is the 
wholly granular product used for making semolina puddings. The 
New English Dictionary gives a quotation showing that so long 
ago as 1797 semolina was used in this way. I t  is obtained from 
hard wheats, generally those of the race Triticum Durum, and 
consequently possesses certain distinctive characteristics, notably 
a certain toughness when it  is made into a dough, and an intensely 
yellow colour. This toughness is essential for the manufacture of 
the best macaroni. 

(See also FLOUR AND FLOUR MANUFACTURE; MIDDLINGS.) 
(A. E. Hu. )  

SEMON, SIR FELIX ( I  849-1 92 I ) ,  English laryngologist, 
was born at  Danzig on Dec. 8, 1849, and studied medicine a t  
HeidePberg. H e  served in the Prussian Guard during the Franco- 
German war, afterwards continuing his medical studies in Vienna, 
Paris and London. After some years on the staff of the hospital 
for throat diseases, Golden square, London, he was appointed 
head of the throat department of St. Thomas's hospital, where he 
quickly gained a wide reputation. The Internationales Central- 
bbatt fur Laryngologie z4nd Rhinologie was founded by  him in 
1884, and he continued to edit i t  until 1909. I n  1885 he  was 
elected F.R.C.P. I n  1888 he obtained an appointment as laryngol- 
ogist to  the National hospital for the paralysed and epileptic, 
where he was associated with Sir Victor Horsley in  researches 
which led t o  the formulation of "Semon's law," "that in  all pro- 
gressive organic lesions of the centres and trunks of the motor 
laryngeal nerves, the abductors of the vocal chords succumb 
much earlier than the adductors." From 1894 to 1896 he was 
president of the Laryngological Society of London, which he 
helped to found in 1893. H e  was knighted ill 1897 and became a 
naturalized British subject in 1901. H e  retired in  1911, and died 
near Great Missenden on March I ,  1921. His researches led to  the 
thyroid treatment of myxoedema, and his early diagnosis of cancer 
of the larynx enabled him to perform many successful operations 
by laryngo-fissure. 

SEMO SANCUS DIUS FIDIUS, an obscure Roman deity; 
a god Fisios or Fisovios Sancios was also worshipped in Umbria, 
and appears to  be the same. H e  had a temple a t  Rome on the 
Quirinal, in which was an ancient statue of a woman, said t o  be 
Gaia Caecilia, or Tanaquil, wife of Tarquinius Priscus. His 
functions are very obscure. The four parts of his name seem to 
be connected respectively with seed (semen, cf. the Semunes in- 
voked by the Fratres Arvales), purity or holiness (sanczcs and 
sanctus are from the same root), Jupiter (or simply brightness, 
or celestial nature; Dius, root Din),  and faith (fides). Hence 
perhaps "the spirit of sowing (or seed), pure, Jovian (or bright, 
o r  celestial), faithful." Of his ritual we know only that oaths by 
him were taken in the open air, the formula being medius fidius, 
cf. meherczrle, "by Hercules"; that there was an opening in the 
roof of his temple; and that certain discs of metal were kept in 
the temple. The first two facts perhaps suggest a sky-god, but 
we know that certain deities undoubtedly not celestial (for ex- 
ample, Terminus, the spirit of boundaries) had similar ritual. 
The discs might possibly be solar symbols. On the whole, the bal- 
ance of the very scanty evidence is rather in favour of supposing 
him t o  be a god of the sky, perhaps connected, as  Wissowa sup- 
poses, with Jupiter, who had power to  influence seed-corn (by 
sending rain in  season?) and, being able to  see what went on in 
the world, was a natural witness to  solemn oaths. The ancients. 
wrongly supposing the last two members of his name to signify 
"son of Zeus," identified him with Hercules, a blunder which some 
moderns (as Preller) have fallen into. 

See Wissowa in Roscher's Lexikon, s.v., and Religion und k'ultus, 
2nd ed., p. 129. 

SEMPACH, a small town in the Swlss canton of Lucerne, built 
above the eastern shore of the lake of the same name, and about 
I$ mi. by road north of the Sempach railway station (9 mi. N.W. 
of Lucerne). I t  has 1,248 inhabitants, mostly German-speaking 
and Roman Catholics. About half an hour distant to the north- 
east is the site of the famous battle of Sempach (July 9, 1386), 
in which the Swiss defeated the Austrians, whose leader, Duke 
Leopold, lost his life. The legendary deed of Arnold von Winkel- 
ried (q.v.) is associated with this victory. The spot is now marked 
by an ancient and picturesque battle-chapel (restored in 1886). 
Some miles north of Sempach is the quaint village of Miinster or 
Beromunster, where the first dated book was printed (1470) in 
Switzerland. For the battle of Sempach see SWISS WARS. 

See Th. von Liebenau, Die Schlacht bei Sempach (Lucerne, 1886). 
SEMPILL, the name of a Scottish family long seated in 

Renfrewshire. An early member, Sir Thomas Sempill (d. 1488), 
was killed whilst fighting for James 111. a t  the battle of Sauchie- 
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burn, and his son John (d. ISIS), who was made a lord of parlia- 
ment about 1489, fell a t  Flodden. John's grandson, Robert, 3rd 
Lord Sempill ( c .  1505-72), assisted the Scottish regent, Mary of 
Lorraine, in her struggle with the lords of the congregation, and 
was afterwards one of the partisans of Mary, queen of Scots; 
about 1566, however, he deserted the queen, against whom he 
fought a t  Carberry Hill and at  Langside. Hugh, 12th Lord Semp- 
ill (d. 1746), fought in Spain and in Flanders, and held a com- 
mand in the English army at  Culloden; in 1747 he was made 
colonel of the Black Watch. The title passed into the Forbes 
family (Forbes-Sempill) in 1836. 

SEMPILL, ROBERT (the elder) ( c .  1530-1 j95), Scottish 
ballad-writer, was in all probability a cadet of illegitimate birth 
of the noble house of Sempill or Semple. H e  was probably a 
soldier, and must have held some office a t  the Scottish court, as 
his name appears in the lord treasurer's books in February 1567- 
1568, and his writings show him to have had an intimate knowl- 
edge of court affairs. H e  was a bitter opponent of Queen Mary 
and of the Catholic Church. Sempill was present a t  the siege of 
Leith (1559-1560)) was in Paris in 1572, but was driven away by 
the massacre of St. Bartholomew. H e  was probably present at 
the siege of Edinburgh Castle (1573), serving with the army of 
James Douglas, earl of Morton. H e  died in 1595. His chief 
works are: "The Ballat maid vpoun Margret Fleming callit the 
Flemyng bark"; "The defence of Crissell Sandelandis"; "The 
Claith Merchant or Ballat of Jonet Reid, ane Violet and Ane 
Quhyt," all three in the Bannatyne ms. They are characterized 
by extreme coarseness, and are probably among his earlier works. 
His chief political poems are "The Regentis Tragedie," a broad- 
side of 1570; "The Sege of the Caste1 of Edinburgh" (1573), 
interesting from an historical point of view; "Ane Complaint 
vpon fortoun . . ." (1581), and "The Legend of the Bischop of 
St. Androis Lyfe callit Mr. Patrik Adamsone" (1583). 

See Chronicle of Scottish Poetry (ed. James Sibbald, Edinburgh, 
1802) ; and "Essays on the Poets of Renfrewshire," by Willlam 
Motherwell, in The Harp of Renfrewshire (Paisley, 1819; reprinted 
1872). Modern editions of Sempill are: "Sege of the Caste1 of Ed~n- 
burgh," a facsimile reprint with introduction by David Constable 
(1813) The Sempill Ballates (T. G. Stevenson, Edinburgh, 1872) 
containing all the poems; Satirical poems of the Reformation (ed. 
James Cranstoun, Scottish Text Soc., z vols, 1889-1893), with a 
memoir of Sempill and a bibliography of his pocms. 

SEMUR-EN-AUXOIS, a town of eastern France, in the de- 
partment of Cbte-d'Or, 45 mi. W.N.W. of Dijon on the P.L M. 
railway. Pop. (1936) 2,908. Semur (S inemurum)  was a Gallic 
fortress in the dark ages and in feudal times a castle of the 
dukes of Burgundy. In  the 11th century it  became capital of 
Auxois. I t s  communal charter dates from 1276. The incorpora- 
tion of Burgundy with France was resisted by the town, which 
was taken by the royal troops in 1478. During the wars of re- 
ligion in the 16th century it  served as refuge for the Leaguers, 
and though it  submitted to Henry IV a t  his accession its fortifi- 
cations were destroyed in 1602. Semur occupies one of the finest 
sites in France, on the extremity of a plateau above the river 
Armanqon, which surrounds the town on three sides. There are 
remains of the old encircling ramparts. The castle (13th and 14th 
centuries) consists of a rectangular keep flanked by four towers. 
Portions of i t  are still in use. I t  is an important market centre 
for the Auxois and Morvan. Cement, leather, oil and chemical 
manures are among its industrial products. A pastry known as 
Semuret tes  au chocolat is made. 

SENAC DE MEILWAN, GABRIEL ( I  736-1803), French 
writer, son of Jean SCnac, physician to  Louis XV., was born in 
Paris in 1736. H e  entered the civil service in 1762 ; two years 
later he bought the office of master of requests. H e  was suc- 
cessively intendant of La Rochelle, of Aix and of Valenciennes. 
I n  I 776 he became intendant-general for war, but was soon com- 
pelled to resign. His first book was the fictitious Mdvtoires 
d 'dnne  de Gonzague, princesse palatine ( I  786), thought by 
many people a t  the time to be genuine. I n  the next year followed 
the Conside'rations sur les richesses e t  le luxe, combating the 
opinions of Necker; and in 1788 the more valuable Coriside'rations 
sur Vesprit e t  les moeurs, a book which abounds in sententious, 

but often excessively frank, sayings. 
SCnac witnessed the beginnings of the Revolution in Paris, but 

emigrated in 1790, making his way first to  London, and then, in 
1791, to  Aix-la-Chapelle. In  1793, while his recollections of the 
Revolution were still fresh, SCnac wrote a novel, L'Emigrd (Ham- 
burg, 4 vols., 1797; reprint 1904). At the invitation of Cath- 
erine 11. SCnac went in 1792 to Russia and thence to Hamburg 
and to Vienna, where he found a friend in the prince de Ligne. 

See his Oeuvres choisies, edited by M .  de Lescure in 1862; Lettres 
inddites de itfadame de Crdqui ci Sinac de Mez'lha?~ (1856), edited by 
Edouard Fournier; Louis Legrand, Sdnac de Mezllzan et I'intendance 
du Hainaut et du Cambrisis (1868); and the notice by Fernand 
Caussy prefixed to his edition (1905) of the Conside'rations sur 
l'esprit et les moeurs. 

SENANCOUR, ETIENNE PIVERT DE ( I  770-1846), 
French author, was born in Paris in November 1770. His father 
desired him to enter the seminary of Saint-Sulpice preparatory 
to becoming a priest, but SCnancour, to avoid a profession for 
which he had no vocation, went on a visit to  Switzerland in 1789. 
At Fribourg he married in 1790 a young Frenchwoman, Made- 
moiselle Daguet, but the marriage was not a happy one. His 
absence from France at  the outbreak of the Revolution was ill 
interpreted, and his name was included in the list of emigrants. 
He visited France from time to time by stealth, but he only 
succeeded in saving the remnants of a considerable fortune. In  
1799 he published in Paris his Rdveries sur la nature primitive 
de l'homme, a book containing impassioned descriptive passages 
which mark him out as a precursor of the romantic movement. 
His best known work Obermann (2 vols., 1804)~  was to a great 
extent inspired by Rousseau, was edited and praised successively 
by Sainte-Beuve and by George Sand, and had a considerable 
influence both in France and England. I t  is a series of letters 
supposed to be written by a solitary and melancholy person, whose 
headquarters are placed in a lonely valley of the Jura. H e  returned 
to France in 1803 and died a t  St. Cloud on Jan. 10, 1846. H e  
wrote late in life a second novel in letters Isabelle (1833). 

SCnancour is immortalized for English readers in the Obermann 
of Matthew Arnold. Obermann itself was translated into English, 
wlth biographical and critical introduction, by A. G. Waite (1903). 
See the preface by Sainte-Beuve to his edition (1833, 2 vols.) of 
Obermann, and two articles Portraits contemporains (vol. i.) ; U n  
Prtcurseur and Stnancour (1867) by J .  Levallois, who received much 
information from SCnancour's daughter, Eulalie de SCnancour, herself 
a journalist and novelist; and a biographical and critical study 
Se'nancour, by J. Merlant (1907). 

SENATE, the assembly of old men (Lat. senatus, from root, 
sen-, as in senex, old), originally the heads of the chief families, 
and hence the upper council in a governmental system. The Latin 
word corresponds with the Greek yepowia. (see GEROUSIA), the 
name of the council of elders a t  Sparta. The Athenian Areopagus 
(q.v.) may in some ways be compared to the Roinan senate; the 
Cleisthenic council (see BOULE) at  Athens was in all respects a 
different body. The word, applied primarily to the Roman council 
(see below), is also used to designate the upper chamber in the 
legislatures of France, Italy, and the United States (q.v.) ; in the 
British legislature it  is represented by  the House of Lords. The 
title is used for the governing bodies of the universities of Cam- 
bridge and London, and also certain American colleges and uni- 
versities. In  the Scottish universities, the governing body is the 
Senatus Academicus. The College of Cardinals is the Senate of 
the Holy See. 

THE ANCIENT ROMAN SENATE 
(A) History.-The senate or council of elders formed the 

most permanent element in the Roman Constitution. The authori- 
ties ascribe its origin to Romulus, who chose out IOO of the best 
of his subjects to form an advisory council. In  509 B.C. i t  con- 
tained 300 members, and a distinction existed within it  between 
patres maiorum gentium and minorurn gentium, the heads of the 
greater and the Iesser families. Throughout the monarchical period 
the senate consisted entirely of patricians. There is some con- 
nexion between the increase in the numbers of the senate and the 
distinction between two classes of patres. Probably the rise in the 
number of the senators was due to the incorporation of fresh 
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elements into the patrician community, with an increase of 
gentes (families); and the new clans were the gentes minores 
(lesser families). The appointment of senators depended entirely 
upon the king. I t  is possible that a king might change his advisers 
during his reign, and a new king could certainly abstain from 
summoning some of those convened by his predecessors. The 
powers of the senate a t  this time were very indefinite. 

U n d e r  t h e  Republic.-The abolition of monarchy and the 
substitution of two elected consuls did not a t  first bring any im- 
portant change in the position of the senate. I t  was the advisory 
council of the consuls, meeting only a t  their pleasure, and owing 
its appointment to  them, and remained a power secondary to the 
magistrates, as  i t  had been to the king. Tradition ascribes to the 
first consuls some change in the class from which senators were 
drawn. Whatever the nature of the change, plebeians were not 
introduced into the senate a t  this time. Such a change is utterly 
improbable after the success of a patrician coup d'e'tat, such as the 
expulsion of the Tarquins; and there is no evidence for the ex- 
istence of a plebeian senator before the year 401 B.C. In one 
respect, the substitution of consuls for kings tended to the sub- 
ordination of the chief magistrates to  the senate. The cansuls 
held office only for one year, while the senate was a permanent 
body; in experience and prestige, its individual members were 
often superior t o  the consuls of the year. The magistrate would 
seldom venture to disregard the advice of the senate, especially 
as  he himself would, in accordance with steadily growing custom, 
become a senator a t  the end of his year of office. I t  was probably 
in their capacity of ex-magistrates that plebeians first entered the 
senate; the first plebeian senator mentioned by Livy, P. Licinius 
Calvus, was also the first plebeian consular tribune. Of the two 
powers which the senate inherited from the monarchy, the inter- 
regnum and the patrum auctoritas, the first had become rarer of 
exercise than before; for if either consul existed, interregnum 
could not be resorted to. The patrz~m auctoritas, however, de- 
veloped into a definite right claimed by the senate to  give or 
withhold its consent to  any act of the comitia (q.v.). The influence 
which it had long exercised over foreign policy increased the im- 
portance of the senate in a period of constant warfare with the 
nations of Italy. But in the early republic, the senate remained 
a n  advising body, and assumed no definite executive powers. 

I n  the last two centuries of the republic, a great change took 
place in the position of the senate. I t  became a self-existent, auto- 
matically constituted body, independent of the annual magistrates, 
a recognized factor in the Constitution, with extensive powers. 
I t s  self-existence was effected by entrusting the selection to the 
censors. The censorship (q.v.) was instituted in 443 B.c., and 
some time before the year 311 i t  was placed in charge of the lectio 
senatzcs. Conditions of selection had been imposed by 311, which 
made the constitution of the senate practically automatic. Ex- 
curule magistrates (see CURULE) were entitled to admission to- 
gether with other persons who had done conspicuous public 
service; and for  some time before Sulla's dictatorship little power 
of choice can really have rested with the censors. Sulla secured 
a n  automatic composition for the senate by increasing the number 
of quaestors, and enacting that all ex-quaestors should pass at once 
into the senate. This enactment provided for the maintenance 
of the number of senators, 20 ex-quaestors passing in every year. 
The  senate's powers had now extended beyond its ancient preroga- 
tives of appointing an interrex, and ratifying decisions of the 
comitia. The first of these powers had fallen into practical disuse, 
and the second had become a mere form by the last century of the 
republic. But the senate had acquired more effective control 
through the observance of certain unwritten rules regulating the 
relation between senate and magistrates. I t  was understood that 
the magistrate should not question the people on any important 
matter without the senate's consent, nor refuse to do so at  its 
request; that one magistrate should not employ his veto to quash 
the act of another except a t  the senate's bidding, nor refuse to do 
SO when directed. The earlier influence upon foreign policy de- 
veloped into a definite claim put forward by the senate to conduct 
all negotiations with a foreign power, the terms being submitted to  

the people for ratification. For the organization of a new Roman 
province, even this formal ratification was dispensed with, and a 
commission of senators alone aided the victorious general in the 
organization of his conquests. The senate also acquired the right 
to distribute spheres of rule among the various magistrates. The  
control of finance was in the senate's hands. Three circumstances 
had combined to bring about this result. The censors, who were 
only occasional officials, were entrusted with the leasing of the 
public revenues; the senate directed the arrangements made by 
them. The details of public expenditure were entrusted t o  the 
quaestors, who, when the magistracies were multiplied, occupied 
an entirely subordinate position; this strengthened the position of 
the senate as the natural director of young and inexperienced 
magistrates. Thirdly, the general control exercised by the senate 
over provincial affairs implied its direction of the income derived 
from the provinces, which in the later republic formed the chief 
property of the State. I t  claimed a right, unchallenged till the 
time of Tiberius Gracchus, of granting occupation and decreeing 
alienation of public lands. Every branch of State finance was 
therefore in its hands. I n  matters of criminal jurisdiction, the 
senate c!aimed the right to  set free, by its decree in case of 
emergency (decretunz ul t imum) the full powers of coercitio con- 
tained in the imperium of a magistrate, but limited normally in 
capital cases by laws of appeal. The exercise of this right 
amounted to a declaration of martial law. I t  was only resorted to  
in cases of special urgency, such as the epidemic of poisoning in 
331 B.c., and the formidable preponderance of the revolutionary 
tribune Tiberius Gracchus in 133 B.C. The action of the senate 
on this last occasion evoked a vigorous protest from the people, 
and a law of C. Gracchus subsequently forbade any such exercise 
of capital jurisdiction on the part of a magistrate. The senate 
continued, however, to make use of this decree, and the question 
of its right to  do so was one of the chief points a t  issue in the 
final struggle between the senatorial and democratic parties. The 
best known instance of this decretum ultimum is that of 63 B.c., 
when Cicero took summary action against the Catilinarians, and 
justified his action on the plea that the decree had authorized 
him to do so. The chief feature of the democratic revolution a t  
Rome which occupied the century following the tribunate of T. 
Gracchus was opposition t o  the tenure of these extensive powers 
by the senate. Sulla's enactments in  81 B.c., which aimed a t  
restoring its ascendancy, show how much power it  had already 
lost; and his attempts to  reinstate it  were short-lived (see ROME: 
History). The Gracchi and Caesar alike found themselves obliged 
to override senatorial prerogative in the interests of progress, and 
the senate never regained the popular confidence. 

U n d e r  the Empire.-Caesar's revision of the senatorial list 
and his increase of the senate to  goo was a return to  the practice 
by which the early magistrates had chosen their own body of 
councillors. And though the arrangement for the automatic re- 
plenishing of the senate was restored, yet the influence exercised 
by Caesar and his successors over elections secured their control 
over the personnel of the senate. I t  was regarded in the early 
principate as the representative of republican institutions, and 
Augustus took pains to  divide his authority with the senate. I n  
legislation, indeed, the senate was supreme under the principate. 
The legislative powers of the comitia became very gradually ex- 
tinct; but long before they had disappeared senatus conszllta had 
come to take the place of leges in ordinary matters, and with this 
prerogative the princeps never directly interfered. The senate was 
left a t  the head of the ordinary administration of Rome and Italy, 
together with those provinces which, not requiring any military 
force nor presenting special administrative difficulties, were left 
to the care of the Roman people. I t  also retained control of the 
public Treasury (see AERARIUM), while the princeps administered 
his own treasury ( f i scz~s) .  I t  gradually became the electing body 
for the annual magistracies; and, as entrance to  it was still won 
chiefly through the magistracy, co-optation became practically the 
principle of admission. On the other hand, it lost all its control 
of foreign administration, and though occasionally consulted by 
the princeps, it  was entirely subordinate to him in this department. 
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I t  was to the advantage of the early Caesars to pay deference to 
the senate, and so give to their rule an appearance of constitution- 
alism. Vespasian admitted Italians and provincials into the senate, 
with a view, no doubt, to increasing its value as a representative 
council of the empire, but it  ceased to have any real control. 

(B) Procedure.-Senatorial procedure remained compar- 
atively unchanged throughout the republic and the first three 
centuries of the empire. The right of summoning the senate be- 
longed originally to  the consuls, and later to the consuls, praetors, 
and tribunes of the plebs. I n  the Ciceronian period, the right 
belonged to them in the above order of precedence. The magis- 
trate who summoned the senate also presided and brought business 
before it. H e  first made statements to  the house on important 
public affairs, and might then a t  his discretion ask the opinion of 
the house or invite other senators to  speak. H e  was expected to 
follow a regular order of precedence in asking for votes or 
speeches. When the chief senators had expressed their opinion on 
the motion of the president, or made proposals of their own, the 
house divided on the motion, or the president put to the house 
the various proposals made. Under the empire, all the presiding 
magistrate's rights were extended to the princeps, who enjoyed 
also the right of giving his opinion as a private senator. 

(C)  Insignia.-The senatorial insignia were not a t  first distin- 
guished from those of ex-curule magistrates. But by degrees the 
broad stripe (latus clavus) on the tunic and the red shoe (calceus 
mtdleus) became distinctive of the senator (hence laticlavius, 
"a senator"). 

Certain disqualifications were attached to senators in republican 
times, chief of which was their exclusion from trade; and these 
were increased under the principate. Failure to  observe these dis- 
qualifications, or any public disgrace or gross misconduct, was 
punished by removal from the senate by the censors. 
- BIBLIOGRAPHY.-P. Willems, L e  ~ d n a t  de la rdpublique romaine 
(1883) ; T.  Mommsen, Staatsrecht, (1887) ; A. H. J. Greenidge, 
R o m a n  Public L i f e  (1901) ; G. W. Botsford, R o m a n  Assemblies 
(1909) ; J .  E. Sandys Companion t o  La t in  Studies ( I ~ z I ) ,  with 
useful bibliography ; W. E. Heitland, T h e  R o m a n  Republic (1923) ; 
also see ROME, H9story. 

THE UNITED STATES SENATE 

The Senate is the smaller (often spoken of as the upper) of 
the two chambers of the United States Congress. I t  is com- 
posed of 96 members, two from each of the 48 States. The Con- 
stitution decrees that no State, whatever its size or population, 
may be deprived of such equal representation without its own 
consent. This is in contrast to the House of Representatives 
where States are represented in proportion to population and the 
larger States have a much greater voting power than the smaller 
States. The Senate represents regions rather than numbers. I t  is 
a concession to the theory of the equal sovereignty of States and 
was necessary as a part of the compromise which made a Federal 
Government possible (see UNITED STATES, Constitution and 
Government for details of the Federal system). A Senator must 
be a t  least 30 years old, an inhabitant of the State for which he 
is elected and a United States citizen of not less than nine years 
standing. He is elected directly by the people of his State for a 
six-year term. One-third of the Senate body is elected every two 
years so that the change in membership and organization of 
the Senate 1s gradual. No State elects both its Senators in the 
same year unless an emergency vacancy should make it  necessary. 

Powers.-(I) Legislative. The Constitution provides that the 
legislative powers of the Senate are co-equal with those of the 
House except for the single provision that measures for raising 
revenue must originate in the House. With regard to  revenue 
legislation, however, the Senate "may propose or concur with 
amendments as on other bills" and in practice this privilege 
enables it to change the character of such legislation as radically 
as it wishes. At various times one chamber or the other may have 
the greatest amount of legislative influence because of its better 
organization or better hold upon public opinion. I n  case of dis- 
agreement between the two houses a conference Committee repre- 
senting both chambers attempts to reach a compromise. 

(2) Executive. The two chief fields in which the Senate enters 

the executive domain are in its powers to reject presidential ap- 
pointments and in its treaty-making power. The more important 
appointments of the President, according to the Constitution, 
must be made with the "advice and consent of the Senate." The 
vast majority of appointments are accepted by the Senate with 
little hesitation, yet rejections are by no means uncommon, and 
at  times have been a fruitful cause of discord between the Senate 
and the President. Theoretically the Senate takes no initiative 
in the selection of appointees, but in practice the President, if he 
hopes for harmony with that body, will consider the wishes of 
members, particularly in making appointments to Federal offices 
within their own States. By passing the Tenure of Office Act of 
1867 the Senate also claimed a share in the President's power of 
removal. But in the case of Frank S. Meyers vs. United States, 
decided by the U.S. Supreme Court in 1926, such pretensions 
were definitely declared unconstitutional. 

The Constitution also declares that before any treaty with a 
foreign power can be made two-thirds of the Senators must con- 
cur. Here also the Senate theoretically takes no initiative, but 
the President is likely to sound the opinion of Senate leaders 
before proceeding with negotiations, and may wisely keep in 
touch with them. The Senate also has the power to amend treaties 
in which case i t  becomes necessary to  reopen negotiations with 
the treaty nation. This power of the Senate compels a president 
to enter treaty negotiations under a handicap and also prevents 
rapid action, but on the whole it  has probably done much to 
keep the nation free from secret treaties and entanglements and 
is therefore in accord with the American temper. The Senate 
has always shown itself very jealous of this power, and a treaty 
must be favorable to win the necessary two-thirds vote. Before 
Pres. Wilson's defeat on the League of Nations covenant the 
Senate had rejected important treaties submitted bv  Presidents 
Pierce, Grant,  levela and, Roosevelt and Taft. 

(3) Judicial. The Senate has the sole power to  t ry  all cases 
of impeachment, the persons so liable being the "President, Vice- 
President and all civil officers of the United States." Members 
of the Senate may be expelled by a two-thirds vote, but cannot 
be impeached since they are responsible only to their own States. 
There they may be impeached, if the State constitution so pro- 
vides. Impeachment proceedings must be initiated by the House. 
The Senate sets a date for the hearing and on that day sits as a 
court. The proceedings are public, but after the evidence is taken 
the Senate retires behind closed doors to reach its verdict. Since 
impeachments are cumbersome they are rarely resorted to. 

Procedure.-By the terms of the Constitution the Vice-Presi- 
dent is the Senate's presiding officer. H e  has no vote except in 
cases of a tie. The Senate makes its own rules of procedure and 
in general they are simple and much less restrictive than those of 
the House. Every bill theoretically receives three readings, but 
the first two are merely nominal and are given before the bill is 
referred to its appropriate committee. There it  receives intensive 
study. Friends or opponents may be admitted before the com- 
mittee to present arguments, and witnesses may be summoned to 
give testimony. The committee may recommend, amend, delay, 
report adversely or drop a measure altogether. Debate, if any, 
upon the bill comes after it  has been reported by the committee 
for its third reading before the Senate. Amendments may then 
be offered and voted upon. Debate in the Senate is not ordinarily 
limited as in the House. Since 1917, however, i t  has been possible 
for the Senate by a two-tkirds vote to restrict each senator to  
an hour which will bring the debate to a close in a reasonable 
time. No amendments may be offered during the operative period 
of this rule of closure unless by unanimous consent. The rule has 
been used only twice, during the League of Nations debate in 
1919 and the World Court debate in 1926. Despite the continued 
use of dilatory tactics and the prevalency of "filibusters" by 
minority blocs, the Senate has been slow to impose the closure 
rule and has jealously resisted further plans for limiting debate. 

As intimated, much of the real work of the Senate is done by 
about thirty standing committees. From time to time select com- 
mittees may be appointed to deal with specific matters. Of the 
standing committees those on finance, appropriations, foreign 
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relations, the judiciary, and interstate commerce are perhaps the 
most important. Senate committees contain from three to seven- 
teen members, and every senator is assigned to one or more. 
Selection is made at  the beginning of each Congress by special 
committees designated by the caucus of each party. The senior 
senator of the party in power is usually made the chairman of a 
committee. The party in power has a safe numerical margin in 
every important committee. Senators often stay on the same 
committee year after year and acquire expert knowledge in its 
field. I n  addition to the regular committees there is a "steering" 
committee, to determine measures warranting precedence. 

Most of the Senate's meetings are public but it  may vote a t  
any time to go into "executive session" behind closed doors, which 
it  often does in considering treaties or in discussing the con- 
firmation of appointments. I n  May I929 the discontinuance of 
these secret sessions was discussed. 

SENEBIER, JEAN ( I  742-1809), Swiss pastor, was born at 
Geneva on May 6, 1742. H e  is remembered on account of his 
contributions to  our knowledge of the influence of light on vege- 
tation. Though Malpighi and Hales had shown that a great part 
of the substance of plants must be obtained from the atmosphere, 
no progress was made until bubbles of oxygen were observed on 
leaves as these were plunged in aerated water. Jan Ingenhousz 
proved the simultaneous disappearance of carbonic acid; but it 
was Jean Senebier who demonstrated that this activity was con- 
fined to the green parts, and to these only in sunlight, and first 
gave a connected view of the whole process of vegetable nutrition 
in strictly chemical terms. H e  died a t  Geneva on July 22, 1809. 

See Sachs, Geschichte d. Botanik, and Arbeiten, vol. ii. 
SENECA, ANNAEUS (praenomen unknown, called the 

Elder, c. 54 B.c.-A.D. 39), rhetorician, of Corduba in Spain, 
father, by Helvia, of L. Annaeus Seneca and granduncle of the 
poet Lucan. His life was mostly passed at  Corduba, but on two 
occasions he spent some time in Rome, where he heard Ovid and 
Asinius Pollio. The date of his death is approximately inferred 
from the fact that it  occurred before his son, the younger Seneca, 
was banished by Claudius in A.D. 41 (L. Annaeus Seneca, Ad 
Helviam ii. 4-5). Besides a lost historical work (cf. Senec. D e  
vita patris fr. 98) he wrote Controversiae (ten books) and Sua- 
soriae (one book). The Controversiae discussed 74 imaginary 
legal cases, exemplifying the approved method of presenting them, 
and illustrating various rhetorical devices. The prefaces discussed 
individual rhetoricians. Books I., II., VI., IX., X. are extant 
and we have an epitome of the whole (4th or 5th cent.). 

BIBLIOGRAPHY.-N. Faber (Paris, 1587) ; I. F. Gronovius (Leyden 
1649 ; Amsterdam, 1672) ; C. Bursian (Leipzig, 1857) ; A. Kiessling 
(Leipzig, 1872) ; H. I. Miiller (Prague, 1887). See also A. Ahlheim, De 
Senecae rhetoris usu dicendi (Giessen, 1886) ; E. Rolland, De Pinfluence 
de Sdnkque le plre et de rhdteurs szir Sdntque te philosophe (1906). 

(A. W. MA.) 
SENECA, LUCIUS ANNAEUS (c. 4 B.c.-A.D. 6 5) , second 

son of Seneca the elder, statesman and philosopher, was born a t  
Corduba. H e  studied a t  Rome under the Stoic Attalus (Senec. 
Ep. 108, V h e n  I listened to Attalus declaiming against the 
vices, the errors, the evils of life, I often pitied humanity and 
regarded him as a lofty figure beyond the stature of mankind. 
H e  used to say he was a king, but to  me he seemed more than a 
king who could pass judgment upon kings") and Sotion (Senec. 
l.c., "I shall not be ashamed to confess what love for Pythagoras 
Sotion inspired in  me"). Devoting himself to  rhetoric and phil- 
osophy he rapidly attained eminence at  the bar, and his popu- 
larity attracted the attention of Caligula who, "despising the 
milder and more polished style of oratory," described Seneca's 
compositions a s  "mere prize exercises (commissiones meras), 
sand without lime" (Sueton., Calig. 53). His career was inter- 
rupted when in A.D. 41 Claudius, a t  the instigation of hlessalina, 
banished him t o  Corsica. In  A.D. 49 Agrippina secured his recall 
to become tutor to her son Domitius, afterwards the emperor Kero 
(Tac., Ann. xii. 8, Sueton., Nero 7 ) ,  at  that time 11 years of age. 
When Nero came to the throne, Seneca and Afranius Burrus had 
paramount influence with the youthful emperor (Tac. Ann. xiii. 2) 
and Seneca was probably concerned in the promising manifesto 
with which Nero inaugurated his reign (Tac. Ann. xiii. 4). The 

death of Burrus (A.D. 62) greatly impaired Seneca's influence 
(Tac. Ann. xiv. 52) Mors. Burri infregit Senecae potentiam, qztia 
nec bonis artibus idem virium erat alter0 velut duce amoto, e t  
Nero ad deteriores inclinabat. His enemies pointed out to  Nero 
the vast and increasing wealth of Seneca, his popularity with the 
citizens, his rivalry with the emperor in oratory and poetry, which 
latter art he had cultivated more assiduously since Nero com- 
menced poetry, his disparagement of Nero both as an equestrian 
and a singer: "How long was everything of distinction in the 
State to be attributed to the invention of Seneca? Nero surely 
was no longer a boy but in the flower of adult manhood. Let 
him doff his pedagogue-in his ancestors he had teachers enough" 
(Tac. Ann. xiv. 52). Seneca requested an interview which was 
granted. His speech and Nero's reply are given by  Tacitus Ann. 
xiv. 53-56. The interview ended amicably, but Seneca practically 
withdrew into private life and was rarely seen in Rome, "as if 
detained at  home by his weak health and his philosophic studies." 
(Tac. 1.c.) Finally, in A.D. 65, on a charge of complicity in the 
conspiracy of Piso, he was ordered by Nero to end his life (Tac. 
Ann. xv. 61, Sueton. Nero 35). When the fatal message reached 
k:- 11111, "tindismayed he asked for tablets to make his will. When 
this was refused by the centurion, he turned to his friends and 
said that, since he was prevented from rewarding their services, 
he would leave to  them the one thing, and yet the best thing, 
that he had to leave-the pattern of his life. . . . At the same 
time he reminded his weeping friends of their duty to  be strong, 
now by his conversation, now by sterner rebuke, asking them 
what had become of the precepts of wisdom, of the philosophy 
which through so many years they had studied in face of impend- 
ing evils. . . . Then he embraced his wife and, with a tenderness 
somewhat in contrast t o  his fortitude, entreated her to moderate 
her grief and not nurse it for ever, but in the contemplation of a 
well-spent life to find honourable consolation for the loss of her 
husband" (Tac., Ann. xv. 62-63). 

The most important of Seneca's works are his philosophical 
writings, a series of essays on practical ethics, or lay sermons, 
as they might be called, preaching a modified Stoicism. These. 
with the approximate dates of composition are: Ad Marciam de 
consolatione (A.D. 4-41). De Ira, 3 books (41-44); Ad Helviam 
de consolatione (42) ; Ad Polybium de consolatione (43-44) ; D e  
brevitate vitae (49) ; D e  constantia sapientis (5 5-56) ; D e  cle- 
mentia, 2 books (55-56) ; De vita beata (58-59) ; D e  beneficiis, 
7 books (62-64) ; D e  tranquillitate animi (62-63) ; D e  otio (63) ; 
De providentia (63-64) ; Epistulae Morales ad  Lucilium (63-64). 
Enjoying in his own time an unrivalled popularity as  a writer, 
Seneca, it  is abundantly clear, did not maintain his vogue. Quin- 
tilian, in his review of Greek and Romah writers suitable for 
the reading of the student of oratory, defers Seneca to the last 
on account of the erroneous report that he condemned him utterly. 

The remaining works may be dismissed briefly: ( I )  Naturales 
Quaestiones, 7 books (written about A.D. 63), a popular sketch 
of astronomy and meteorology; (2) Ludus de morte Claudii 
(apotkeosis, apocolocyntosis) (written about A.D. 54), a short and 
not unamusing skit on the deification of the emperor Claudius, 
introducing, in the manner of the Menippean satire, snatches of 
verse, both Greek and Latin, in the midst of the prose. (3) Nine 
tragedies-Hercules Furens, Thyestes, Phoenissae, Phaedra (Hip- 
polytus), Oedipus, Troades (Hecuba), Medea, Agamemnon, Her- 
cules Oetaeus-modelled on Greek exemplars, show the rhetorical 
characteristics of his prose and are of small poetic merit. The 
Octavia, the only extant specimen of a fabula praetexta (a  his- 
torical drama on a Roman subject), is proved by internal evidence 
to be by a later writer. (4) A number of epigrams have come 
down to us under Seneca's name-nine lamenting his exile in 
Corsica, after the fashion of Ovid in the Tristia, are printed in 
Haase (Teubner) vol. i., p. 261, seq. They possess no special 
interest or distinction. 

The letters of Seneca to  St. Paul-which were known $0 Jerome 
and Augustine-are universally admitted to be a forgery. 

BIBLIOGRAPHY.-I. Prose Works. Editio pn'nceps, Naples (147s) ; 
T. F. Gronovius (Leyden, 1649-58) ; Ruhkopf (Leipzig, 1797-1811) ; 
F. Haase (Leipzig, 1852, new ed., 1872-98) ; Text of De beneficus 
and We clementia, Gertz (Berlin, 1576) ; Dialog& Gertz (Copenhagen, 
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1886) ; Trans. of the Naturales Quaestiones, I. Clarke (1910). 2.  
Tragedies, Editio princeps, Ferrara (1484) ; Text revised by F. Leo 
(Berlin, 1878-79), Peiper and Richter (1867, new ed., 1902). Transla- 
tion (verse), F. J. Miller (Chicago and London, 1908). (A. W. MA.) 

SENECA; a tribe of North American Indians of Iroquoian 
stock. They call themselves Tshoti-nondawaga, "people of the 
mountain." The French called them Tsonnontouan. Their former 
range was in western New York state between Seneca lake and the 
Genesee river. They were one of the Six Nations League of the 
Iroquois, and eventually became the most important tribe. On the 
defeat of the Erie and Neuter tribes they occupied the country 
west of Lake Erie and south along the Allegheny to Pennsylvania. 
They fought on the English side in the War of Independence. In  
1926 there were 2,416 on reservations in New York State, and a 
few in Oklahoma and on Grand River reservation, Ontario. See 
NORTH AMERICA : Ethnology. 

For Seneca Cosmology see z ~ s t  Ann. Report Bureau Amer. Ethnot. 
(1899-1900). 

SENECA FALLS, a village of Seneca county, New York, 
U.S.A., 40 m. W.S.W. of Syracuse, on the Seneca river (connect- 
ing Lakes Seneca and Cayuga) ; served by the Lehigh Valley and 
the New York Central railways. Pop. (1930) 6,443; and in 1940, 
6,452. Hydro-electric power is generated from the SO f t .  falls 
in the river, and there are important manufacturing industries, 
making power pumps, lathes, metal letters, woollen and leather 
goods, folding boxes and various other articles. The village was 
settled about 1790 and incorporated in 1831. On July 19-20, 1848, 
the first Woman's Rights convention in the U.S. was held there. 

SENECIO, a genus of plants of the composite family Com- 
positae, the groundsels or ragworts, and one of the most numer- 
ous of all flowering-plant genera, embracing about 1,450 species, 
widely distributed throughout the world. It includes herbs, 
shrubs and even trees, a number of which are cultivated for their 
flowers, foliage or ivy-like habit. The leaves are alternate and 
sometimes all basal. The flower-heads are single or clustered, 
variously coloured and usually with fertile rays, but sometimes 
rayless. The surrounding bracts (involucre) are usually arranged 
in a single series, reinforced a t  the base with calyx-like shorter 
bracts (bracteoles). The dry fruits (achenes) are crowned with 
a pappus of soft, whitish, often very numerous, bristles. Nine 
species are found in Great Britain, including S. jacobaea, the 
tansy ragwort, a showy roadside plant with heads of bright-yellow 
flowers, and S. vulgaris, the common groundsel, a widespread 
weed. Upwards of 70 species occur in North America, most nu- 
merously in the southern and western parts of the United States. 
Representative American species are S. aureus (golden ragwort), 
S. pseudo-arnica (sea-beach groundsel), S. obovatus (round- 
leaved squaw-weed), S. paufiercutz~s (balsam groundsel), and 
S. lobatus (cress-leaved groundsel). Among the more widely-culti- 
vated species are S. cineraria (dusty miller), S. cruentzls (cine- 
raria, q.v.), S. petasites (velvet groundsel), and S. mikanioides 
(German ivy), a native of South Africa, now naturalized in Cali- 
fornia. (See GOLDEN RAGWORT: GROUNDSEL.) 

SENEFELDER, ALOIS ( I  7 7  1-18.34). German inventor of 
lithography, was born a t  ~ r a i u e  'on NOV. 6, 1771, his father 
Peter being an actor a t  the Theatre Royal. Unable to  pay for the 
engraving of his compositions, he attempted to engrave them 
himself. H e  made numerous experiments with little success; 
tools and skill were alike wanting. Copper-plates were expensive, 
and the want of a sufficient number entailed the tedious process 
of grinding and polishing afresh those he had used. But his atten- 
tion was accidentally directed to  a fine piece of Kelheim stone 
which he had purc-hased for the purpose of grinding his ink. 
His first idea was to  use it  merely for  practice in his exercises 
in w~i t ing  backwards, the ease with which the stone could be 
ground and polished afresh being the chief inducement. While 
he was engaged one day in polishing a stone slab on which to 
continue his exercises, his mother entered the room and desired 
him to write her a bill for the washer-woman, who was waiting 
for the linen. Neither paper nor ink being at  hand, the bill was 
written on the stone he had just polished. The ink used was 
composed of wax, soap and lamp-black. Some time afterwards, 

when about to wipe the writing from the stone, the idea all a t  
once struck him to try the effect of biting the stone with aqua 
fortis. Surrounding the stone with a border of wax, he covered 
its surface with a mixture of one part of aqua fortis and ten 
parts of water. The result of the experiment was that a t  the 
end of five minutes he found the writing elevated about the 
tenth part of a line (&in.). H e  then proceeded to apply the 
printing ink to the stone, using a t  first a common printer's ball, 
but soon found that a thin piece of board covered with fine 
cloth answered better, communicating the ink more equally. H e  
was able to take satisfactory impressions, and, the method of 
printing being new, he hoped to obtain a patent for it, or even 
some assistance from the government. For years Senefelder con- 
tinued his experiments, until the art not only became simplified, 
but reached a high degree of excellence in his hands. I n  later 
years the king of Bavaria settled a handsome pension on Sene- 
felder. He died a t  Munich in 1834, having lived to see his in- 
vention brought to comparative perfection. 

SENEGA, the dried root of the Polygala Senega, official in the 
British and United States pharmacopoeias. Senega contains an 
active principle, saponin, and is used chiefly as  a stimulating ex- 
pectorant in chronic bronchitis. I t  is occasionally used as  a 
diuretic in renal dropsy. It is a cardiac depressant and having a 
tendency to upset the digestion, is only used in combination with 
other drugs in what are termed expectorant mixtures. 

SENEGAL, colony of French West Africa (9.v.) bounded on 
the north by Mauritania (q.v.1, west by the Atlantic, south by 
Portuguese Guinea and French Guinea, and east by the Faleme, 
which separates it  from the colony of French Sudan (9.v.). 
Wedged into Senegal and surrdunded by it save seawards is the 
British colony of the Gambia. The colony of Senegal has an area 
of 77,663 square miles and a population (1936) of 1,697,700 
(density 21.9 per square mile) of which 6,761 are Europeans. 

Physical Features.-The coast extends from the mouth of 
the Senegal to Cape Roxo, where, the Portuguese frontier begins. 
The only gulf on the coast is that which lies to  the south of Cape 
Verde and contains the island of Goree (9.v.). The coast in the 
northern part is low, arid, desolate and dune-skirted, its monotony 
relieved only here and there by cliffs and plateaux. Farther south 
it becomes marshy, and clothed with luxuriant vegetation. A 
little to the north of the Gambia the coast-line is much broken 
by the archipelago of islands formed by the Salum estuary, whilst 
south of the Gambia is the broad estuary of the Casamance. Be- 
t

w

een the Senegal and the Gambia and as far east as about rg" 
W., the country 'behind the seaboard is a slightly elevated and, 
for the most part, barren plain. Farther east is a mountainous 
and fertile region with altitudes of over 4,000 feet. The moun- 
tains sink abruptly towards the Niger valley, while southwards 
they join the Futa Jallon highlands. On the north they extend to 
the left bank of the Senegal and throw out spurs into the desert 
beyond. The Senegal (q.v.), its tributary the Faleme, and the 
upper course of the Gambia (9.v.) are the chief rivers which drain 
the country. The Salum, already mentioned, is a river-like estuary 
which penetrates fully IOO m. and is split into many channels. I t  
is navigable from the sea fo r  60 miles. The Casamance flows 
between the Gambia to  the north and the Cacheo to the south, 
and has a drainage area of some 6,000 square miles. Rising in the 
Futa Jallon, the river has a course of about 21 2 m., and at  Sedhiu, 
105 m, from the sea, is 14 m. broad. The mouth of the river is 
fully 6 m. wide. Six to seven feet of water cover the bar a t  low 
tide, the river being navigable by shallow draught vessels for  the 
greater part of its length. 

Geology.-The low region of the seaboard consists of sand- 
stones or clay rocks and loose beds of reddish soil, containing 
marine shells. At certain points, such as  Cape Verde and Cape 
Roxo (or Rouge), the red sandstones crop out, giving to the latter 
its name. Clay slates also occur, and a t  intervals these sedimen- 
tary strata are interrupted by basaltic amygdaloid and volcanic 
rocks. For instance the island of Goree is basaltic. The base of 
the mountains is formed in certain places of clay slate, but more 
generally of granite, porphyry, syenite or trachyte. I n  those dis- 
tricts mica-schists and iron ores occur. Iron and gold are found 
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in the mountains and the alluvial deposits. Many of the valleys 
are covered with fertile soils; but the rest of the country is rather 
arid and sterile. 

Climate.-There are two seasons, the dry and the rainy, the 
latter contemporaneous with the European summer. In  the rainy 
season the wind blows from the sea, in the dry season the har- 
mattan sweeps seaward from the Sahara. Along the seaboard the 
dry season is cool and agreeable; i n  the interior it is temperate 
in the three months which correspond to the European winter, for 
the rest of the year the heat is excessive. The maximum readings 
(go0 t o  100' F ) ,  which are exceptional a t  St. Louis, become 
almost the rule a t  Bakel on the upper Senegal. The mean tem- 
perature a t  St. Louis is 68" t o  yo0 F. The rainy season begins a t  
Goree between the 27th of June and the 13th of July. During 
this period storms are frequent and the Senegal overflows and 
floods the lowlands. 

F l o r a  and Fauna.-The principal tree is the baobab (Adan- 
sonia digitata), which sometimes a t  the height of 24 ft. has a 
diameter of 34 and a circumference of 104 feet. Acacias are 
numerous, one species, A. adansonia, being valuable for ship- 
timber. Among the palm-trees is the ronier, whose wood resists 
moisture and the attacks of insects; in  some places, as in Cayor, 
i t  forms magnificent forests. The mampatas grows sometimes 
IOO ft. high, its branches beginning a t  a height of about 25 feet. 
Landolplzia and other rubber plants, and the oil-palm, grow lux- 
uriantly in the Casamance district. The karite, or shea-butter tree, 
is common. Wild indigo is abundant, and the cotton plant is 
indigenous. 

The lion of Senegal and the neighbouring countries differs from 
the Barbary lion; its colour is a deeper and brighter yellow, and 
its mane is neither so thick nor so long. Other beasts of prey 
are the leopard, the wild cat, the cheetah, the civet and the hyena. 
The wild boar is clumsier than the European variety. Antelopes 
and gazelles occur in large herds; the giraffe is found in the region 
of the upper Senegal; the elephant is  rare; the hippopotamus is 
gradually disappearing. Crocodiles swarm in the upper Senegal. 
Monkeys and apes of different species (the chimpanzee, the colo- 
bus, the cynocephalus, etc.), the squirrel, rat and mouse abound. 
The hedgehog, marmot, porcupine, hare, rabbit, etc., are also 
met with. Among the more noteworthy birds are the ostrich, 
which migrates to  the Sahara; the bustard, found in desert and 
uncultivated districts; the marabout, a kind of stork, with its 
beak black in the middle and red a t  the point, which frequents 
the moist meadowlands and the lagoons; the brown partridge, the 
rock partridge and the quail in the plains and on the mountain 
sides; and the guinea-fowl in the thickets and brushwood. Along 
the coast are caught the sperm whale, the manatee and the cod- 
fish. 

Inhabitants.- The inhabitants of Senegal are, mainly, 
"Moors" and allied Berber races, and Negroids. The Moors, or 
rather Berbers (Trarzas, Braknas and Duaish), inhabit the right 
bank of the Senegal. Fula (Peuls) are found in various parts of 
the country. Negroids, however, form the bulk of the population. 
The best known of these tribes are the Wolofs and Mandingos, 
the last-named a wide-spread group of allied peoples bearing ?any 
names such as  SarakolCs and Bambaras. Mandingos inhabit the 
basins of the upper Niger and the upper Senegal, and the western 
slope of the mountains of Futa Jallon. Under the name of Wakore 
or Wangara they are also found in all the immense tract enclosed 
in the bend of the Niger. The Berbers, Fula and Mandingos are 
Moslems. The  Wolofs and the Serers inhabit the seaboard from 
St. Louis t o  the Gambia, and the left bank of the Senegal from 
its mouth to  Dagana. The Balanta inhabit the left bank of the 
Casamance; they are allied t o  the Mandingos. The principal 
languages spoken are Wolof, Fula, Serer, Mandingo and Arabic. 
The river Senegal marks the line of separation between Wolof 
and Arabic. Fula is the language of the Fula and Tukulors (Fula 
half-breeds) ; Mandingo comprises several dialects and is widely 
spoken. (See BERBERS, M~NDINGA.) 

Towns.-The chief towns are Dakar (pop. I19361 92,600, of 
which about ~ o . o o o  are Europeans). St. Louis (pop. 33,100, of which 
1,000 are Europeans), Rufisque (pop. 13,559 [1g34], of which 346 

are Europeans), Kaolack (pop. I 5,645), Diourbel (pop. I 5,544), 
Thiks (pop. 13,356). On the river Senegal are the towns of 
Richard-toll (Richard's garden), Dagana, Podor and Bakel. Cara- 
bane, Zighinchor and Sedhiu are settlements on the Casamance 
river. Dakar in the peninsula of Cape Verde, capital of French 
West Africa, where the governor general resides, forms with Goree 
and several villages a special territory, administered under the 
direct authority of the governor general. St. Louis, Dakar, and 
Rufisque are communes, with a franchise exercised by natives 
and Europeans alike. 

A g r i c u l t u r e  a n d  trade.-The two great food crops of Senegal 
are millet and rice. Millet is the staple food of the natives; there 
are large and small varieties of millet. The mean production ex- 
ceeds 400,ooo tons; the river-valley produces more than half the 
harvest. Rice is grown farther south, in the Casamance (130,ooo 
tons). The cultivation of ground-nuts is the chief source of wealth 
of Senegal; i t  has spread since 1840, pioneered by  a French colon- 
ist. I t s  cultivation is important only in the regions with good 
transport facilities for the crop. Senegal produces more ground- 
nuts (peanuts) than any other country, on a n  average g50,ooo 
tons per annum. Rearing of cattie is practised chiefly by  the 
Peuhls, the Toucouleurs and the Serers. Senegal, the first of the 
colonies of French West Africa to be developed, has the greatest 
trade, which forms two thirds of the total; i ts ports also serve as 
outlets for the trade of the French Sudan, the statistics of which 
are merged in those of the colony, Senegal imports chiefly cotton 
cloth, coming mostly from Great Britain; food-stuffs, flour, bis- 
cuits, rice, sugar, etc., building materials and machines (motor- 
cars), coal and petroleum. The chief exports are  ground-nuts 
(more than 400,000 tons, worth more than 600 million francs); 
the secondary products are cotton (1,000 tons, coming partly 
from French Sudan), gum (4,000 tons, coming from Mauri- 
tania), and skins. Total trade reaches 1,563 millions of francs (im- 
ports 823 millions, exports 740 millions). Of the imports France 
sends 531 millions, Great Britain 121, the United States 50; of the 
exports France takes 492 millions, Germany 74, Great Britain I$. 
The 6 principal ports of Senegal are Dakar (737,000 tons loaded 
and unloaded), Kaolak (200,000 tons), Rufisque (123,000 tons), 
Foundiougne (68,000 tons), Zighinkhor (44,000 tons), St. 
Louis (36,000 tons). One may note the rapid growth of Kaolak, 
(situated on the Salum, i t  is the focus of the railway from Thies 
to Kayes), and the decline of St. Louis. 

A railway finished in 1885, 163 m. long, goes from Dakar to  St. 
Louis, from which point the Senegal river is  navigable by  steamer 
from August to  November, both inclusive, for about 500 m., the 
navigable reach terminating a t  Kayes, whence a railway runs to  
the Niger. Direct communication between Dakar and the Niger is 
afforded by a railway (667 km.) starting from Thies, a station on 
the way t o  St. Louis, and ending a t  Kayes, where i t  connects with 
the railway from Kayes to  the Niger; a branch line of 21 km. 
runs from Guinguines t o  Kaolak; this line was completed in  1923. 
Telegraph lines connect the colony with all other parts of French 
West Africa. Dakar is in  direct cable communication with Brest, 
and another cable connects St. Louis with Cadiz. Steamship com- 
munication between Europe and Dakar and Rufisque is maintained 
by several French, British and German lines. Over 50% of the  
shipping is French, Great Britain coming second. 

(F. R. C.; A. BE.) 

HISTORY 
The  story of the French conquests throughout West Africa is 

inseparably connected with the history of Senegal. Trading sta- 
tions were established elsewhere on the coast, but the line of pen- 
etration into the interior was, until the last few years of the 19th 
century, invariably by way of the river Senegal. Hence there is a 
peculiar interest in the record of the early settlements on this 
coast. The Portuguese had some establishments on the banks of 
the Senegal in the 15th century; they penetrated t o  Bambuk in 
search of gold, and were for some time masters of that country, 
but the inhabitants rose and drove them out. Remains of their 
buildings are still to be seen. The first French settlement was 
probably made in 1626 by the Compagnie Norrnande a t  St. Louis 
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(g.v.), near the mouth of the Senegal river. Between 1664, when 
the French settlements were assigned to Colbert's West India 
Company, and 1758, when the colony was seized by the British, 
Senegal had passed under the administration of seven different 
companies. None attained any great success, though from 1697 to 
1724 the administration was in the hands of a really able gover- 
nor, AndrC Brue, who, however, from 1703 to 1714 directed the 
affairs of Senegal from Paris. Brue made many exploring expe- 
ditions and was on one occasion (1701) captured by the natives, 
who extorted a heavy ransom. Under his direction the auriferous 
regions of Bambuk were revisited (1716) and the first map of 
Senegal drawn (1724). I n  the meantime (1677) the French had 
captured from the Dutch Rufisque, Portudal, Joal and Goree and 
they were confirmed in possession of those places by the treaty of 
Nijmwegen (1678). In  1717 the French acquired Portendic, a 
roadstead half way between capes Verde and Blanco. Goree and 
the district of Cape Verde were captured by the British under 
Comn~odore Keppel in 17 58, but were surrendered to the French 
in 1763, and by the treaty of peace in 1783 the whole of Senegal 
was also restored. The British again captured the colony in the 
wars of the first empire (Goree 1800, St. Louis 1809) and, though 
the treaty of Paris authorized a complete restitution, the French 
authorities did not enter into possession till 1817. At that time 
the authority of France did not extend beyond the island of Goree 
and the town of St. Louis, whilst up to 1854 little was effected by 
the 37 governors who followed each other in rapid succession. Of 
these governors Captain (afterwards Admiral) Bouet-Willaumez 
had previously explored the Senegal river as far as Mirdine and 
was anxious to  increase French influence, but his stay in Senegal 
(1842-1844) was too brief to permit him to accomplish much. 

The appointment of General Faidherbe as governor in 1854 
proved the turning-point in the history of Senegal. I n  the mean- 
time the Niger had been explored, Timbuktu visited by Europeans 
and the riches of the region were attracting attention. Faidherbe 
sought to bring these newly opened-up lands under French sway, 
and dreamed of a French empire stretching across Africa from 
west to east. I n  the territory of West Africa he did much to 
make that dream a reality. On taking up  the governorship he set 
about subduing the Moorish (Berber) tribes of the Trarzas, Brak- 
nas and Duaish, who had subjected the French settlers and traders 
to grievous and arbitrary exactions; he bound them by treaty to 
confine their authority to  the north bank of the Senegal. In  18 55 
he annexed the country of Walo and, ascending the river beyond 
Kayes, erected the fort of MCdine for the purpose of stemming 
the advancing tide of Muslim invasion, which under Omar al-Haji 
(Alegui) threatened the safety of the colony. In  1857 MCdine 
was brilliantly defended by the mulatto Paul Holle against Omar, 
who with his army of 20,000 men had t o  retire before the advance 
of Faidherbe and turn his attention to the conquest of the native 
states within the bend of the Niger. The conquest of the Senegam- 
bian region by the French followed. 

Conquest  of Niger  Regions.-The first French expedition into 
the heart of the Niger country was undertaken in 1863, when 
Faidherbe sent Lieut. E. Mage and Dr. Quintin to  explore the 
country east of the Senegal. The two travellers pushed as far as 
Segu on the Niger, then the capital of the almany Ahmadu, a son 
of Omar al-Haji. At Segu they were forcibly detained from Feb. 
1864 to March 1866. After a pause of some years, chiefly the re- 
sult of the Franco-Prussian war of 187-71, Colonel Bribe de 
1'Isle (governor of Senegal, 1876-1881) appointed Captain Joseph 
S. Gallieni in 1879 to investigate the route for a railway and to 
reopen communications with the almany Ahmadu. The armed 
conquest began in 1880, and for  more than I j years was carried 
on by Borgnis-Desbordes, J. S. Gallieni, H .  N. Frey, Louis Arch- 
inard, Col. Combes, Tite Pierre EugCne Bonnier and other officers. 
Their forces consisted almost entirely of Senegalese troops. In 
1881 the Niger was reached; the fort of Bamako on the Niger was 
built in 1883; a road was made and the building of a railway from 
the Senegal to the Niger was begun. I n  1887 the governor of Sen- 
egal took possession of a small uninhabited group of islands, 
named the Alcatras, lying off the coast of French Guinea. This act 
had a tragic sequel. By agreement with the governor, a chief- 

tain of the neighbouring mainland sent four of his warriors to  the 
islands to guard the tricolor. These soldiers were, however, like 
the islands themselves, completely forgotten by the authorities, 
and, the Alcatras producing nothing but sand, the four men 
starved to death. In  the same year (1887) Ahmadu, who had 
formerly been anxious to  obtain British protection, signed a treaty 
placing the whole of his country under French protection. Besides 
Ahmadu the principal opponent of the French was a MalinkC 
(Mandingo) chieftain named Samory, a man of humble origin, 
born about 1846, who first became prominent as a reformer of 
Islam, and had by 1880 made himself master of a large area in 
the upper Niger basin. I n  1887, and again in 1889, he was induced 
to recognize a French protectorate, but peace did not long prevail 
either with him or with Ahmadu. The struggle was resumed in 
1890; Ahmadu lost Segu; Nioro the capital of Kaarta was occu- 
pied (1891); JennC was taken in 1893. Samory proved a veritable 
thorn in the flesh to his opponents. Wily and elusive, he made and 
broke promises, tried negotiation, shifted his "empire" to the 
states of Kong, and after numberless encounters was finally de- 
feated on the Cavalla to  the north of Liberia, and taken prisoner 
in Sept. 1898. H e  was deported to  the Gabun, where he died in 
1900. Timbuktu (9.v.) was occupied in Dec. 1893, in defiance of 
orders from the civil authorities. I n  the meantime France had 
signed with Great Britain the convention of Aug. 5 ,  1890, which 
reserved the country now known as Nigeria t o  Great Britain. 

Contact  w i t h  the British.-In the following years French 
expeditions from Senegal penetrated south-east into the hinterland 
of the British colonies and protectorates on the Guinea coast and 
descended the Niger (Feb. 1897) as far as Bussa, the limit of navi- 
gation from the ocean. These actions brought them into contact 
with the British outposts in the Gold Coast and Nigeria. A period 
of tension between the two countries was put an end to by a con- 
vention signed on June 14, 1898, whereby the territories in dispute 
were divided, Great Britain retaining Bussa, while France obtained 
Mossi and other territories in  the Niger bend to which Great 
Britain had laid claim. This convention removed the last barrier 
to the linking up of the French colonies on the gulf of Guinea 
with the hinterland of Senegal, so that henceforth the countries 
of the middle Niger were free to seek, through French territory, 
direct access to  the sea. I n  the same year as this convention was 
signed it was determined to send an expedifion to Lake Chad, 
which should co-operate with other expeditions from Algeria and 
the Congo. The Senegal expedition was entrusted to  Captains 
Voulet and Chanoine, officers who had served many years in West 
Africa. They were obviously affected b y  the climate and were 
victims of the moral degeneration to which all Europeans, espe- 
cially those entrusted with great powers, are subject, when long in 
contact with races of lower standards than their own. Reports of 
their misconduct and cruelty reaching St. Louis, Lieut.-Colonel 
Klobb, of the Marines, was sent to  supersede them. Colonel 
Klobb overtook the expedition at  a spot east of the Niger on 
July 14, 1899. Voulet, fearing arrest and punishment, ordered his 
men to fire on Klobb and his escort, and the colonel was killed. 
Thereupon Voulet, joined by Chanoine, declared his intention to 
set .up an independent state, and with the majority of his troops 
marched away, leaving the junior officers with a small remnant. 
Within a fortnight both Voulet and Chanoine had been killed by 
their own men, who returned to the French camp. Lieut. Pallier 
assumed command and led the force to  Zinder, reached on July 
29. Here, in the November following, they were joined by F.  
Foureau and Commandant Lamy, who had crossed the Sahara 
from Algeria. The combined force marched to Lake Chad, and, 
having been joined by the Congo expedition, met and defeated the 
forces of Rabah (9.v.). 

In  1904, in virtue of another convention between Great Britain 
and France, the Senegal colony obtained a port (Yarbatenda) 
on the Gambia accessible to sea-going vessels, while the trans- 
Niger frontier was again modified in favour of France, that 
country thereby obtaining a fertile tract the whole way from 
the Niger to Lake Chad. During 1905-1906 the oases of Air and 
Bilma were brought under French control, notwithstanding a claim 
by Turkey to Bilma as forming part of the Tripolitan hinterland. 
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I n  1916 the Tibesti highlands, in the central Sahara, were attached 
politically to French West Africa; they mark its eastern limit. 

In  the extreme west, in the region which merges into the Sahara 
the effective area of French control was increased in I903 when 
Coppolani, secretary-general of French West Africa, induced the 
emirs of certain Trarza and Brakna Moors inhabiting a fertile 
region on the northern bank of the lower Senegal to place their 
country under the direct supervision of French officials. In the 
following year these regions were constituted the Territory of 
Mauritania. I n  1905 Coppolani, who was administering this new 
territory, was murdered by a band of fanatics at  an oasis in the 
Tagant plateau. During 1908-09 a force under Colonel Gouraud, 
after considerable fighting-the natives receiving help from 
Morocco-made effective French influence in Adrar Temur. An 
agreement with Spain concerning Rio de Oro had previously, in 
1900, fixed the frontier in this direction, on paper. 

Per iod  of Development.-At first the conquered territories 
were administered either from Senegal or placed under military 
rule. The ancient kingdoms were no longer recognized; the de- 
scendants of former rulers were deprived of all titles indicating 
sovereignty and ranked as ordinary ~h ie fs .  Native customs were 
respected as far  as possible and the chiefs became in effect gov- 
ernment agents. The legal status of slavery was abolished in 
1901 but no attempt was made to break up violently the system 
of domestic slavery, which lingered for  a good many Years. As 
the various regions occupied developed they were given separate 
civil establishments; by 1922 the whole of French West Africa 
had been divided into eight colonies with local autonomy while 
matters affecting them all were entrusted to  a governorship-gen- 
era1 (see FRENCH LVEST AFRICA). Since 1823 natives had been 
trained as soldiers and the Senegalese furnished France with many 
thousands of soldiers during World War I .  In  Dakar Senegal 
possesses the only first class port in French West-Africa. 

Senegal proper, in  accordance with the assimilation idea, was the 
subject of special legislation, its government being modelled on 
that of a department in France. The inhabitants of municipal 
''communes with full powers" ( i .e . ,  St. Louis, Dakar and Rufisque) 
are, without distinction of race or colour, French citizens, and 
by the law of April 1879 they elect to the French &ambers one 
deputy. The former commune of Goree was amalgamated with 
Dakar in April 1929. The circonscription of Dakar ( i . e . ,  l3akar 
outside the commune) and dependen~~es  form a unit administered 
by an officer responsible to  the governor-general. 

B I B L I ~ G R ~ P I I Y . - S ~ ~ ~ ~ ~ ~ ,  a British Foreign office handbook (1920) ; 
E. Joucla, Bibliographic de PAfrique occidentale Fraqaise (Paris 
1912) ; J. Ancelle, Les Explorations au  Stn6gal et duns les contries 
voisines depuis Pantiquit6 jusqu'ci nos jours (1906). For current affairs 
see PAfrique Fransaise (monthly). 

For the countries cd the Niger see Upper Senegal and Niger (1920)~ 
a British Foreign Office handbook; Le Haut SCnCgal et Niger (1go8), 
an official compilation; I,, Desplagnes, Le Plateau centrel-nigtrien: ?me 
mission archdologique et ethnographique au Soudan fraqais  go,), 
La Mauritanie (an official record) (1908) ; P. J. AndrC, L'Islam Noir 
(1924) ; M .  Abadie, L a  Colonie d u  Niger (1927). (F. R. C.) 

SENEGAL, a river of West Africa, entering the Atlantic 
about 16" N., some 10 m. below St. Louis, after a course of fully 
1,000 m. I t  is formed by the junction of the Bafing or Black river 
and the Bakhoy or White river, and its chief affluent is the Faleme. 
North of the Senegal the Sahara reaches the coast, and for over 
1,000 miles no river enters the ocean. 

The Bafing rises in the Futa Jallon highlands about 2,400 f t .  
above sea-level, in 10" 28' N., 10" 5' W., its source being within 
125 m. of Konakry on the Gulf of Guinea. A little south of 12" 
N. the Bafing is a large stream 250 yd. wide. The Bafing follows 
a northward course for about 350 m., during which it  descends 
by a series of rapids till it reaches a level of 360 f t .  above the 
sea. The headstreams of the Bakhoy rise between 11" 30' and 
12" N. and 9" 20' and 9" 50' W. on the N.E. versant of the hills 
which here form a narrow divide between the basin of the Senegal 
and that of the upper Niger. The Bakhoy, in its upper course 
much interrupted by rapids, flows N.E., but about 12" IS' N, 
turns north-westward. I t s  principal affluent, the Baule (Red 
river), and its headstreams rise farther east on the northern slopes 
of the hills which above Bamako shut in the Niger. The eastern 

headwaters of the Senegal thus drain a large area adjacent to  the 
upper Niger. The Baule flows north and in a series of loops 
reaches 14" 20' N., where-it turns westward and in about 13' 30' 
N. and 10" W. joins the Bakhoy. After receiving the Baule, the 
Bakhoy, now a river of fine proportions, flows W. by N. through 
rocky country in a narrow valley. I n  11" 55' W. and 13" 48' N. 
it unites with the Bafing. At the confluence the Bakhoy is 800 ft. 
wide, the Bafing at  this point having a width of 360 ft. 

After the junction of the Black and White rivers the united 
stream is known as the Senegal. The confluence is called BafulabC, 
i.e., "meeting of the waters." Below Bafulabk the river flows 
northwest through a valley bordered on either side by  hills which 
throw out rocky spurs, over which the Senegal descends in a suc- 
cession of falls, those of Guina (160 ft.) and of Felu (50 or 60 
it .)  being the most important. From the south it  is joined by the 
Faleme, a considerable river which rises in hilly country in about 
11" 50' N. and 11" 30' W. The first rise of the lower Senegal is 
due to the rains in the source region of the Faleme, the flood 
water passing down that stream more quickly than down the 
Bafing owing t o  its shorter course. A short distance below the 
Felu Falls is the Town of Kayes on the left bank o[ the river. 
Between the falls and Bakel (85 m.) there are twenty-seven 
'harrows," of which several, such as that a t  Kayes, are difficult. 
Kayes is the limit of navigability from the sea. From that town 
a railway connects with the navigable waters of the Middle Niger 
a t  Kulikoro. 

Below Bake1 the river passes through flatter country and pre- 
sents a series of great reaches. I t  sends off numbers of divergent 
channels (called marigots) forming several islands, the largest 
being that of Morfil, I I O  m. long. The river attains its most 
northerly point, 16" 30' N., in  about 1.5" 1 0 ~  W. Thereafter i t  
runs S.W. and finally due S. In the last 10 m. of its course it 
runs parallel to the sea, from which it  is separated by  a narrow 
line of dunes. On an island at  the head of this 10 m. is St. Louis, 
the capital of the colony of Senegal. At this point the right branch 
of the river is only 500 f t .  from the open Atlantic. A marigot, 
called the Ndiadier or Maringiouins, leaves the river 40 m. above 
St. Louis, pierces the dunes a t  flood time and reaches the sea, 
50 m. N. of the mouth of the river. The Senegal indeed has what 
is styled an interior delta, but, with the exception of the marigot 
named, all the divergent branches rejoin the main stream before 
the sea is reached. 

The comparative scantiness of its sources, the steepness of its 
upper course and the rapid evaporation which takes place after 
the short rainy season would make the senegal a n  insignificant 
stream for  more than half the year; but natural dams cross the 
channel a t  intervals and the water accumulates behind them in 
deep reaches, which thus act as reservoirs. In the rainy season 
the barriers are submerged in the reaches are 
and the plains of the lower Senegal are changed into immense 
marshes. Lake Cayar on the right side of the lower Senegal and 
Lake Panieful (Guier) on the left constitute reserve basins, re- 
ceiving the surplus waters of the river during flood and restoring 
them in the dry season. Owing to these natural "locks," the Sene- 
gal never discharges less than 1,700 or 1,800 cu.ft. per second. 
The lower Senegal forms the boundary between the Sahara and 
the western Sudan; the line of its inundations is an ethnographic 
march between the nomadic Berber and the settled Negro. 

From July to October the level of the Senegal shows a series 
of fluctuations, with, however, a general ihcrease till the end of 
August or beginning of September, when the maximum occurs. 
Boats drawing from I ft .  to 2 ft. 6 in. can ascend to Kayes from 
the beginning of June to the middle of November; steamers draw- 
ing 4 ft .  3 in., from July to  October inclusive; and ocean steamers, 
lightened so as to draw 11-13 ft., during August and September. 
From Mafu to the sea, a distance of 215 m., the Senegal is 
always navigable by vessels drawing not more than 10 ft.  

The existence of the Senegal appears to have been known to 
the ancients. I t  is usually regarded as the Chretes or Chremetes 
of Hanno. The mouth of the Senegal, then called Senaga, was 
entered in I445 by the Portuguese navigator Diniz Diaz (who 
thought it a western arm of the Nile), and in 1455 Cadamosto 
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ascended the river for some distance. Leo Africanus rightly de- 
scribes its lower course as '(severing by its winding channel the 
barren and naked soil from the green and fruitful." I t  was not 
until 1637 that the explorations of the-upper river began, Janne- 
quin, Sieur de Rochefort, in  that year ascending the river some 
200 m. above St. Louis. I n  1697 Andre Briie reached the island 
of Morfil, and in 1698 he penetrated past the Felu Falls. At that 
period geographers regarded the Senegal as the termination of the 
Niger, a theory held until Mungo Park's demonstration of the 
eastward course of that stream. Park himself added much to the 
knowledge of the upper basin of the Senegal. I t  was not until 
1818 that the source (i.e., of the Bafing) was located, by Gaspard 
Mollien. 

See G. Mollien, De'couverte des sources du Se'ntgal et de la Gambie 
(Paris, ed. 1889), with introduction by L. Ravaisson-Mollien; J. 
Ancelle, Les Explorations au Se'ne'gal et duns les contre'es voisines (Paris, 
1886) ; M. Olivier, Le Stne'gal (Parls, 1908) ; Captain Fromaget, 
"L'Hydrographie du fleuve SCnCgal," in BS.G. Comm. Bordeaux, 
xxxii. (1909) ; Hardkl, Le rkgime du fieuve Se'ndgal in B.S.G. de 
I'Afrique occidentale (1907). 

SENEGAMBIA, a term used to denote the region between 
the rivers Senegal and Gambia on the west coast of Africa. The 
country south of the Gambia as  far  as Sierra Leone was formerly 
also regarded as part of Senegambia. As a geographical expression 
Senegambia fell into disuse towards the end of the 19th century. 
I t  forms part of French West Africa. 

SENESCHAL (sEn'E-shal), a title equivalent to  "steward." 
The seneschal began presumably as the major-domo of the Ger- 
man princes who settled in the empire, and was predecessor of the 
mayors of the palace of the Merovingian kings. But the name 
seneschal became prominent in France under the Capetian dy- 
nasty. The seneschal, called in mediaeval Latin the dapifer, was 
the chief of the five great officers of State of the French court 
between the 11th and the 13th centuries. His functions were de- 
scribed by the term major regiae domus, and regni Franciae pro- 
curator-major-domo of the royal household, and agent of the 
kingdom of France. The English equivalent was the lord high 
steward, but the office never attained the same importance in 
England as in France. Under the earlier Capetian sovereigns the 
seneschal was the second person in the kingdom. H e  inherited the 
position of the mayor of the palace-had a general right of super- 
vision over the king's service, was commander-in-chief of the 
military forces, was steward of the household and presided in the 
king's court in the absence of the king. I t  was the vast possibilities 
of the office which must have tempted the counts of Anjou of the 
Plantagenet line to claim the hereditary dapifership of France, and 
t o  support their claim by forgeries. At the close of the 11th cen- 
tury the seneschalship was in the hands of the family of Roche- 
fort, and in the early part of the following century it  passed from 
them to the family of Garlande. The power of the office was a 
temptation to the vassal, and a cause of jealousy to the king. The 
Garlandes came to conflict with the king, and were suppressed by 
Louis VI. in I I 2 7. After their fall the seneschalship was conferred 
only on great feudatories who were the king's kinsmen--on Raoul 
of Vermandois till 1152, and on Thibaut of Blois till 1191. From 
that  time no seneschal was appointed except t o  act as steward a t  
the coronation of the king. The name of the seneschal was added 
with those of the other grkat officers to the kings in charters, and 
when the office was not filled the words dapifero vacante were 
written instead. The great vassals had seneschals of their own, 
and when the great fiefs were regained by  the Crown, the office 
was allowed t o  survive by the king. I n  the south of France, 
PCrigord, Quercy, Toulouse, Agenais, Rouergue, Beaucaire and 
Carcassonne were royal se'ne'clzausse'es. I n  Languedoc the land- 
lords' agent and judicial officer, known in the north of France as 
a bailli, was called se'ne'chal. The office and title existed till the 
Revolution. 

SENIGALLIA or SINIGAGLIA (anc. Sena Gallica), a 
city and episcopal see of the Marches, Italy, in the province of 
Ancona, on the coast of the Adriatic, I j m. by rail N. of Ancona. 
Pop. (1936) 11,394 (town), 28,327 (commune). I t  is situated at 
14 ft. above sea-level, and presents a modern appearance, with 
wide streets. The castle, originally built by Cardinal Albornoz 

(13 55), was restored by Baccio Pontelli (see OSTIA) in 1492. The 
church of S. Maria delle Grazie outside the town is also by him. 
The ancient Sena Gallica was a city of Umbria. The name 
Gallica distinguishes it  from Saena (Siena) in Etruria. A colony 
was founded there by the Romans after their victory over the 
Senones, about 280 B.C. I t  was destroyed by Pompey in 82 B.C. 
Ravaged by Alaric, fortified by the exarch Longinus, and again 
laid waste by the Lombards in  the 8th century and by the Sara- 
cens in the gth, Senigallia was a t  length brought so low by the 
Guelph and Ghibelline wars, and especially by  the severities of 
Guido de Montefeltro, that i t  was chosen by  Dante as the typical 
instance of a ruined city. I n  the 15th century i t  was captured 
and recaptured again and again by  the Malatesta and their oppo- 
nents. Sigismondo Malatesta of Rimini erected strong fortifica- 
tions round it  in 145-jj. Sixtus IV. assigned the lordship of the 
town to the Della Rovere family. After 1631 i t  formed part of 
the legation of Urbino. 

SENIOR, NASSAU WILLIAM ( I  790--1864), English 
economist, was born a t  Compton, Berks, on Sept. 26, 1790, the 
eldest son of the Rev. J. R.  Senior, vicar of Durnford, Wilts. H e  
was educated a t  Eton and Magdalen College, Oxford; took the 
degree of B.A. in  181 I, was called to the bar in  1819, and in 1836, 
during the chancellorship of Lord Cottenham, was appointed a 
master in  chancery. On the foundation of the Drummond chair 
of political economy a t  Oxford in  182 5, Senior was elected to  fill 
the post, which he occupied till 1830, and again from 1847 to 1852. 
In  1830 he was requested by Lord Melbourne t o  inquire into the 
state of combinations and strikes, to  report on the state of law 
and to suggest improvements in it. Senior was a member of many 
royal commissions. H e  died a t  Kensington on June 4, 1864. 

His writings on economic theory consisted of an article in the 
Encyclopaedia Metropolitans, afterwards separately published as  
An Outline of the Science of Political Economy (1836), and his 
lectures delivered a t  Oxford, several of which were separately 
printed. A collection of them appeared in French under the title 
of Principes Fondamentaux d 7 ~ c o n o m k  Politique (1835). Senior 
also wrote works on administrative and social questions. His 
contributions t o  the reviews were collected in  volumes entitled 
Essays on Fiction (1864) ; Biographical Sketches (1865, chiefly 
of noted lawyers); and Historical and Philosophical Essays 
(1865). In  1859 appeared his Journal kept in  Turkey and Greece 
in the Autumn of 1857 and 'the Beginning of 1858. 

Senior regards political economy as a purely deductive science, 
derivable from four elementaiy propositions. The premises from 
which it  sets out are, according to him, not assumptions but facts. 
The science concerns itself, however, with wealth only, and can 
give no practical counsel for political action: it  can only suggest 
considerations which the politician should keep i n  view in study- 
ing the questions with which he has t o  deal. I n  several in- 
stances Senior improved the forms in which accepted doctrines 
were habitually stated. H e  also did excellent service by  pointing 
out the disadvantages of Ricardo's terminology-as, for example, 
his use of "value" in the sense of "cost of production," and of 
"high" and "low" wages in the sense of a certain proportion of 
the product as distinguished from an absolute amount, and his 
peculiar employment of the epithets "fixed" and "circulating" as 
applied to  capital. H e  shows, too, that in  numerous instances the 
premises assumed by Ricardo are false. 

Besides adopting some terms, such as that of "natural agents," 
from Say, Senior introduced the word "abstinence"-which, 
though obviously not free from objection, is for some purposes 
useful-to express the conduct of the capitalist which is re- 
munerated by interest; but in defining "cost of production" as 
the sum of labour and abstinence necessary to  production he failed 
to see that an amount of labour and an amount of abstinence are 
disparate, and do not admit of reduction to a common quantita- 
tive standard. H e  added some important considerations t o  what 
had been said by Smith on the division of labour. 

(J. K. I.;  X.) 
SENJ (Magyar, Z e n ~ g ) ,  a town of Croatia-Slavonia. Y u ~ o -  

slavia, on the Adriatic sea. Pop. (1931) 3,072 It lies a t  the 
entrance to a long cleft among the Velebit mountains, down 
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which the bora sweeps with such violence as often to render 
the harbour unsafe. The town is the seat of a Roman Catholic 
bishop, and has a cathedral, a gymnasium and some ancient forti- 
fications. I t  carries on a small trade in tobacco, fish and salt. 
The captaincy of Senj was established in the 15th century by 
King Matthias Corvinus of Hungary, as a check upon the Turks, 
and subsequently, until 1617, it was the stronghold of the Uskoks 
( q . ~ . ) .  Italy occupied Senj in World War 11. 

SENLIS, a town of northern France, capital of an arrondisse- 
ment in the department of Oise, on the right side of the Xonette, 
a left-hand affluent of the Oise, 34 mi. N.N.E. of Paris by the 
Northern railway. Pop. (1936) 7,531 Senlis can be traced back to 
the Gallo-Roman township of the Silvanectes, which afterward 
became Augustomagus. Christianity was introduced by St. Rieul 
probably about the close of the 3rd century. During the first two 
dynasties of France Senlis was a royal residence and generally 
formed part of the royal domain; it obtained a communal 
charter in I I 73. I n  the middle ages local manufactures, especially 
that of cloth, were active. The burgesses took part in the Jac- 
querie of the 14th century, then sided with the Burgundians and 
the English, whom they afterward expelled. The Leaguers were 
there beaten in 1589 by Henry I ,  duke of Longueville, and 
Francois de La Noue. The bishopric was suppressed a t  the Revo- 
lution. In  World War I the general headquarters of Marshal Foch 
were established there. 

Senlis lies in  a valley, in the midst of the three great forests 
of Hallatte, Chantilly and Ermenonville. I t  has Gallo-Roman 
walls, 23 ft. high and 13 ft. thick. They enclose an oval area 
1,024 ft. long from east to  west and 794 ft. wide from north to  
south. At each of the angles stood a tower; originally 28, 
there remain 16; they are semicircular in plan, and up to the 
height of the wall are unpierced. The Roman city had two gates; 
there are now five. The site of the praetorium was afterward 
occupied by  a royal castle, of which there are ruins dating from 
the ~ ~ t h ,  13th and 16th centuries. Near Senlis the foundations 
of a Roman amphitheatre have also been discovered. The old 
cathedral of Notre Dame ( ~ z t h ,  13th and 16th centuries) was 
begun in 1155 on a vast scale, but the transept was finished only 
under Francis I. At the west front there are three doorways and 
two bell towers, of which the right-hand tower (256 ft. high) 
consists, above the belfry stage, of a very slender octagonal drum 
with openwork turrets and a spire with eight dormer windows. 
The episcopal palace dates from the 13th century; the old col- 
legiate church of St. Frambourg was built in the 12th century 
in the style which became characteristic of the "saintes chapelles" 
of the 13th and 14th centuries; St. Pierre (chiefly of the 15th and 
16th centuries) serves as a market. Senlis is the seat of a sub- 
prefect. There are quarries and rubber is manufactured. 

SENNA, a popular purgative, consisting of the leaves of two 
species of Cassia (natural order Leguminosae), via. C, acutifolia 
and C. angustifolia. These are small shrubs about nft. high, with 
numerous lanceolate leaflets arranged pinnately on a main stalk 
with no terminal leaflet; the yellow flowers are borne in long- 
stalked racemes in the leaf-axils, and are succeeded by broad flat- 
tish pods about zin. long. C. acutifolia is a native of many districts 
of Nubia, but is grown also in Timbuctoo and Sokoto. The leaflets 
are collected twice a year, dried by exposure t o  the sun, packed in 
large bags made of palm leaves, conveyed by camels to Assouan 
and Darao and thence to  Cairo and Alexandria, or by ship by 
way of Massowah and Suakim. The leaflets form the Alexandrian 
senna of commerce. C. angustifolia affords the Bombay, East 
Indian, Arabian or Mecca senna of commerce. This plant grows 
wild in the neighbourhood of Yemen and Hadramaut in the south 
of Arabia, in Somaliland, and in Sind and the Punjab in India. I t  
is also cultivated in  the extreme south of India, and there grows 
larger leaves, which are known in commerce as Tinnevelly senna. 
American senna is Cassia marilandica. 

The British Pharmacopoeia recognizes both Senna Alexandrina 
and Senna Indica. The active ingredient is cathartic acid, a sul- 
phur containing glucoside of complex formula which is combined 
with calcium and magnesium to form soluble salts. Cathartic acid 
can easily be decomposed into glucose and cathartogenic acid. 

The leaves contain at  least two other glucosides, sennapicrin and 
sennacrol, but as these are insoluble in water, they are not con- 
tained in most of the preparations of senna. Senna also contains 
a little chrysophanic acid. 

Of the numerous pharmacopoeia1 preparations three must be 
mentioned. The confectio sennae, an admirable laxative for chil- 
dren, contains senna, coriander fruit, figs, tamarind, cassia, pulp, 
prunes, extract of liquorice, sugar and water. When coated with 
chocolate it  is known as Tamar Indien. The pulvis glycerhizae 
conzpositus contains two parts of senna in twelve, the other ingre- 
dients being unimportant. A third preparation, rarely employed 
nowadays, is the nauseous "black draught," once in high favour. 
I t  is known as the mistura sennae composita, and contains sulphate 
of magnesium, liquorice, cardamoms, aromatic spirit of ammonia 
and infusion of senna. 

Senna stimulates the muscular coat of the bowel, the colon 
being more particularly affected. As some congestion of the rec- 
tum is thereby produced, senna is contra-indicated whenever 
haemorrhoids are present. The drug has the advantage of not 
producing subsequent constipation. 

SENNACHERIB, snn and successor of Sargon, mounted 
the throne on the 12th of Ab. 705 B.C. His first campaign was 
against Babylonia, where Merodach-baladan had reappeared. The 
Chaldaean usurper was compelled to  fly and Bel-ibni was appoint- 
ed king of Babylon in his place. I n  701 B.C. came a great cam- 
paign in the west, which had revolted from Assyrian rule. Sidon 
and other Phoenician cities were captured, but Tyre held out, 
while its king Lulia (Elulaeus) fled to Cyprus. Ashdod, Ammon, 
Moab and Edom now submitted, but Hezekiah of Judah with the 
dependent Philistine princes of Ashkelon and Ekron successfully 
defied the Assyrian army (see HEZEKIAH). The following year 
Sennacherib made his son Assur-nadin-sum king in place of Bel- 
ibni and drove Merodach-baladan out of the marshes in which 
he had taken refuge. A few years later he had a fleet of ships 
built near Birejik on the Euphrates by his Phoenician captives; 
these were manned by Ionians and transported overland to the 
Euphrates and so to  the Persian gulf. Then they sailed to  the 
coast of Elam, and there destroyed the colony of Merodach- 
baladan's followers a t  Nagitu. I n  return for this unprovoked in- 
vasion the Elamites descended upon Babylonia, carried away 
Assur-nadin-sum (694 B.c.) and made Nergal-yusezib king. Three 
years later a great battle was fought a t  Khalule on the Tigris 
between the Assyrians on the one side and the Elamites and Baby- 
lonians on the other. Both sides claimed the victory, but in 689 
B.C. Sennacherib captured Babylon and razed it  to  the ground. 
Some time previously he had overrun the mountain districts of 
Cilicia. On the 20th of Tebet 681 B.C. he was murdered by his 
two sons, who fled to Armenia after holding Nineveh for 42 days. 
H e  is famous as the builder of the palace of Kuyunjik a t  Nineveh, 
1,500ft. long by  7ooft. broad, as  well as the great wall of the city, 
8m. in circumference. 

See S. Smith, Camb. Anc. Hist. iii. ch. 111. (A. H. S.) 
SENNAR, a country of north-east Africa, part of the Anglo- 

Egyptian Sudan. I t s  boundaries have varied considerably, but 
Sennar proper is the triangular-shaped territory between the 
White and Blue Niles north of 10" N. This region is called by the 
Arabs "The Island of Sennar" and by the negro inhabitants "Hui." 
The northern part, where the two Niles approach nearer one 
another, is also known as E l  Gezira, i.e., "the Island." South-east 
Sennar stretches to the Abyssinian hills. By the Sudan adminis- 
tration this region has been divided into mudirias (provinces), 
one, including the central portion, retaining the name of Sennar. 
The present article deals with the country as a whole. 

I n  general Sennar is a vast plain, lying for the most part much 
higher than the river-levels and about 2,000 it .  above the sea, its 
western part, towards the White Nile, being largely wilderness. 
From the plain rise isolated granitic hills, attaining heights of 
1,000 to 2,000 ft. above the general level. Jebel Segadi is red 
granite of the finest quality. 

Sennar lies in the region of light rain, increasing in the south- 
east districts to as much as 20 in. in the year. The rainy season 
is from July to September. The climate is generally unhealthy 
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during that period and the months following. The temperature, 
which rises a t  times to over 120' Fahr., is also very changeable, 
often sinking from roo0 during the day to under 60" at  night. 

The soil, mainly alluvial, is naturally very fertile, and wherever 
cultivated yields abundant crops, durra being the principal grain 
grown. Many kinds of vegetables, and cotton, wheat and barley 
are also grown. The forest vegetation includes the Adansonia 
(baobab) which in the Fazogli district attains gigantic propor- 
tions, the tamarind, of which bread is made, the deleb palm, 

' several valuable gum trees (whence the term Sennari often applied 
in Egypt to gum-arabic), some dyewoods, ebony, ironwood and 
many varieties of acacia. In  these forests are found the two- 
horned rhinoceros, the elephant, lion, panther, numerous apes 
and antelopes, while the crocodile and hippopotamus frequent the 
rivers. The chief domestic animals are the camel, horse, ass. ox, 
buffalo (used both as a beast of burden and for riding), sheep 
with a short silky fleece, the goat and the pig, which last here 
reaches its southernmost limit. 

The country is occupied by a partly settled, partly nomad popu- 
lation of an extremely mixed negroid character. The great plain 
of Sennar is mainly occupied by Hassania Arabs in the north, by 
Abu-Rof (Rufaya) Hamites of Beja stock in the east as far as 
Fazogli, and elsewhere by the negroid Funj and the group of 
tribes collectively knoivn as Shangalla. The chief towns are on 
the banks of the Blue Nile. They are: Wad Medani 148 m. 
above Khartum, one of the most thriving towns in the eastern 
Sudan; Sennar, 241 m. above Khartum, the capital of the Funj 
empire and chief town of the mudiria of Sennar-of the ancient 
city little remains except a mosque with a high minaret; and 
Roseires, 426 m. from Khartum and the limit of navigation up 
stream from that city. Near the Abyssinian frontier are Fazogli 
(left bank) and Famaka (right bank) on a navigable stretch of 
the Blue Nile above the rapids at  Roseires and close to the Tumat 
confluence and the gold district of Beni Shangul. On the river 
Dinder is the town of Singa. A railway, built in 1909-1910, con- 
nects Khartum, Wad Medani and Sennar with Kordofan, the 
White Nile being bridged near Goz Abu Guma. 

History.-Sennar, lying between Nubia and Abyssinia, was in 
ancient times under Egyptian or Ethiopian influence and its in- 
habitants appear to  have embraced Christianity at  an early period. 
In  the 7th or 8th centuries A.D. there was a considerable emigration 
of Arabs into the country. Christianity very gradually died out. 
The Funj  who had meantime settled in Sennar became the domi- 
nant race by  the 15th century. They adopted the Mohammedan 
religion and founded an empire which in the 17th and 18th cen- 
turies ruled over a large part of the eastern Sudan. This empire 
was finally overthrown by the Egyptians in 1821. 

SENONES, a Celtic people of Gallia Celtica, who in Caesar's 
time inhabited the district which now includes the departments 
of Seine-et-Marne, Loiret, and Yonne. From 53-51 B.C. they were 
engaged in hostilities with Caesar. In  51 B.C. a Senonian named 
Drappes threatened the Provincia, but was captured and starved 
himself to death. From this time the Gallic Senones disappear 
from history. I n  later times they were included in Gallia 
Lugudunensis. Their chief town was Agedincum (later Senones, 
whence Sens). 

A branch of the Senones, called Z i v w v ~ s ,  SenGnes, by  Polybius, 
crossed the Alps about 400 B.C. and settled on the east coast of 
Italy from Ariminum to Ancona, in the so-called ager Gallicus, 
and founded the town of Sena. I n  391 B.C. they invaded Etruria 
and besieged Clusium. The Clusines appealed to Rome, whose 
intervention led to  war, the defeat of the Romans a t  the Allia 
(July 18, 390 B.c.) and the capture of Rome. For IOO years the 
Senones were a t  war with Rome, but were finally subdued and 
expelled (283 B.c.) by P. Cornelius Dolabella. Nothing more was 
heard of them in Italy. 

For ancient authorities, see A. Holden, Altceltischer Sprachschatz, ii. 
(1904) ; for the Gallic Senones, see T. R. Holmes, Caesar's Conquest 
of Gaul (1899)  ; for the subjugation of the Cisalpine Senones by the 
Romans, see T. Mommsen, History o f  Rome (Eng. trans.), bk. 
ii. ch. vii. 

SENS, a town of north-central France, capital of an ar- 
rondissement, department of Yonne, 70 mi. S.E. of Paris on the 

P.L.M. railway. Pop. (1936) 17,561. Sens (Agedincum) was the 
capital of the Senones, one of the most poxerful peoples of Gaul. 
It  was not finally subdued by the Romans till after the defeat of 
Vercingetorix. On the division of Gaul into 17 provinces under 
the emperor Valens, Agedincum became the metropolis of the 
4th Lugdunensis. Theatres, circuses, amphitheatres, triumphal 
srches and aqueducts were all built in the t o ~ 7 n  by the Romans. 
It was the meeting-point of six great highways. The inhabitants, 
converted to Christianity by the martyrs Savinien and Potentian, 
held out against the Alamanni and the Franks in 356, against 
the Saracens in 731 or 738, and finally against the Normans in 
586. The early feudal government of Sens was by counts, heredi- 
:ary in the middle of the 10th century, and their quarrels with the 
~rchbishops, etc., were serious until, in 1055, the countship was 
united to the royal domain. Several councils were held at  Sens. 
lotably that of 1140, a t  which St. Bernard and Abelard met. The 
burgesses in  the middle of the 12th century formed themselves 
into a commune which carried on war against the clergy. This 
was suppressed by Louis VIII, and restored by Philip Augustus. 
Sens massacred the Protestants in  1562, and it  was one of the 
first towns to join the League. Henry IV, entered it  in 1594 
In 1622 Paris, hitherto suffragan to Sens, was made an arch- 
bishopric, and the bishoprics of Chartres, OrlCans and Meaux were 
transferred to the new jurisdiction. I n  1791 the archbishopric was 
reduced to a bishopric of the department of Yonne. Suppressed 
in 1801, the see was restored in 1817 with the rank of arch- 
3ishopric. The town was occupied by the Allies in  1814 and by the 
Germans in 1870-71 and, during World War 11, in  June 1940. 

Sens stands on the right bank of, and on an island in, the Yonne 
near its confluence with the Vanne. The cathedral of St.  Rtienne 
(1140-16th century), one of the earliest Gothic buildings in 
France, is additionally interesting because the architecture of its 
choir influenced through the architect, William of Sens, that of the 
choir of Canterbury cathedral. The west front is pierced by three 
portals; that in the middle has good sculptures, representing the 
barable of the virgins and the story of St. Stephen. The right-hand 
portal contains remarkable statuettes of the prophets. 

To  the south of the cathedral are the 13th-century official build- 
ings, restored by Viollet-le-Duc, on the first story of which is 
Lhe synod hall, vaulted with stone and lighted by  beautiful grisaille 
windows. A Renaissance structure connects the buildings with 
the archiepiscopal palace, of the same period. The church of St. 
Savinien, the foundation of which dates from the 3rd century, has 
a Romanesque crypt. The museum of Sens contains some precious 
mss., notably a famous missal with ivory covers, and a collection 
of sculptured stones from the old Roman fortifications, them- 
selves built from the ruins of public monuments a t  the beginning 
of the barbarian invasions. Sens is the seat of a sub-prefect, and 
has a tribunal of commerce, a chamber of commerce and a board 
of trade arbitrators. Among the industries are flour-milling, tan- 
ning and the manufacture of iron goods, boots and shoes, brushes, 
chemicals and cutlery; there is trade in wine, grain, wood, coal 
and wool, shared by the port on the Yonne. 

SENSITIVITY, a term used to define the degree t o  which 
a radio receiving set responds to signals of the frequency t o  which 
it is tuned. 

SENTENCE, in law, the term signifying a judgment of a 
court of criminal jurisdiction imposing a punishment such as a 
fine or imprisonment. I t  is given orally by the presiding judge 
or magistrate, and may be altered before it  is entered. Concurrent 
sentences are those which run from the same date in respect of 
convictions on various counts or on various indictments a t  the 
same assizes or sessions. A cumulative sentence is the sum total 
of consecutive sentences passed in respect of each distinct offence 
of which an accused person has been found guilty a t  the same 
time and court. I t  is  for the court t o  decide in  its discretion 
whether the sentences shall be concurrent or consecutive. In  Eng- 
land a sentence, in trials before a court of assize, begins to  
run from the first day of the sitting of the court, but in that of 
courts of quarter sessions from the time the sentence is pro- 
nounced unless the court otherwise orders. 

The same differentiations apply in the United States. - 
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SENTIMENT, in psychology, means a constellation or system 

of emotional dispositions related to  some person or object. Love, 
friendship, and reverence, e.g., are sentiments. 

See FEELING; EMOTION; A. Shand, Foundations of Character ( 1 9 2 2 )  ; 
PSYCHOLOGY, and the bibliography given there. 

SENTINUM, an ancient town of Umbria, Italy, lying to the 
south of the modern town of Sassoferrato, in the low ground. The 
foundations of the city walls are preserved, and a road and re- 
mains of houses have been discovered, including several mosaic 
pavements. I n  the neighbourhood the battle took place in which 
the Romans defeated the combined forces of the Samnites and 
Gauls in 295 B.C. I t  was taken and destroyed in 41 B.C. by the 
troops of the Emperor Augustus, but revived under the Empire. 
I t  was a municipium, not a colonia. 

SENUFO, a tall, long headed people of the French Sudan and 
Ivory Coast, with long, wide noses. The Senufo have numerous 
subdivisions, notably the Minianka, Pomporo, Tagwana, Djimini, 
Diamala, Nafana, etc., all speaking a language related to the 
Volta group. Each tribe is subdivided into clans having each 
its tabu animal, and the tribes are split up into independent chief- 
doms. The Senufo have a number of age-classcs with progressive 
initiation, and they are animist in religion though a few are 
Muslims. They are agriculturalists and live in houses that are 
either thatched or have platform roofs. Inheritance goes to the 
uterine brother, or maternal nephew; the son is excluded. 

See Delafosse, "Le Peuple Siena ou Senoufo," Revue des Etudes 
Ethnographiqties et Sociologiques, Vols. i., ii. (1908-9). 

SENUSSI and SENUSSITES, the names respectively of a 
Muslim family (and especially its chief member) and of the 
fraternity or sect recognizing the authority of the Senussi. 

Seyyid or Sidi (i.e., Lord) Mohammed ben Ali ben Es Senussi 
el Khettabi el Hassani el Idrissi el Mehajiri, the founder of the 
order, commonly called the Sheikh es Senussi, was born near 
Mostaganem, Algeria, and was called es Senussi after a much 
venerated saint whose tomb is near Tlemsen. The date of his 
birth is given variously as 1791, 1792, 1796 and 1803. He was 
a member of the Walad Sidi Abdalla tribe of Arabs and his descent 
is traced from Fatima, the daughter of Mohammed. As a young 
man he spent several years a t  Fez, where he studied theology. 
When about 30 years old he left Morocco and travelled in the 
Saharan regions of Algeria, preaching a reform of the faith. 
From Algeria he went to Tunisia and Tripoli, gaining many adher- 
ents, and thence to  Cairo, where he was opposed by the Ulema of 
El Azhar, who considered him unorthodox. Leaving Egypt Senussi 
went to Mecca, where he joined Mohammed b. Idris el Fassi, the 
head of the Khadirites, a fraternity of Moroccan origin. On the 
death of el Fassi Senussi became head of one of the two branches 
into which the Khadirites divided, and in 1835 he founded his 
first monastery at  Abu Kobeis, near Mecca. While in Arabia 
Senussi visited the Wahhabites, and his connection with that body 
caused him t o  be looked upon with suspicion by the Ulema of 
Mecca. I t  was a t  Mecca, however, that Senussi gained his most 
powerful supporter, Mohammed Sherif, a prince of Wadai, who 
became in 1838 sultan of his native State, then the most power- 
ful Mohammedan kingdom in the central Sudan. Finding the 
opposition to him a t  Mecca too powerful Senussi quitted that city 
in 1843 and settled in  Cyrenaica, where in the mountains near 
Derna he built the Zawia Baida, or White Monastery. There he 
was in close touch with all the Maghribin, gaining many followers 
among the Tripolitans and Moroccans. The spread of the Senus- 
sia was, however, not viewed with favour by the Turks, who at  
that time ruled Cyrenaica. Probably with the desire to avoid 
pressure from the Turks, Senussi removed in 1855 to Jaghbub, 
a small oasis some 3om. N.W. of Siwa. Here he died in 18jg or 
1860, leaving two sons, one Mohammed Sherif (named after the 
sultan of Wadai), born in 1844, and the other, el Mahdi, born in 
1845. T o  the second son was left the succession. I t  is related 
that as  the younger son showed a spirit in all things superior to  
that of his brother the father decided to put them to the test. 
Before the whole zazmh a t  Jahgbub he bade both sons climb a tall 
palm tree and then adjured them by Allah and His Prophet to  
leap t o  the ground. The younger lad leapt a t  once and reached 

the ground unharmed; the elder boy refused to spring. T o  el 
Mahdi, "who feared not to commit himself t o  the will of God," 
passed the birthright of Mohammed Sherif. Mohammed appears 
to have accepted the situation without complaint. H e  held the 
chief administrative position in the fraternity under his brother 
until his death in 1895. 

T h e  Second Senussi.-Senussi el Mahdi, only 14 when his 
father died, enjoyed all his father's reputation for holiness and 
wisdom. attributes consistent with all that is known of his life. 
Mohammed Sherif, the sultan of Wadai, had died in 1858, but his 
successors the sultan Ali (who reigned until 1874) and the sultan 
Yusef (reigned 1874-98) were equally devoted to the Senussia. 
Under the Senussi el Mahdi the zaurias of the order extended from 
Fez to Damascus, to Constantinople and to India. I n  the HejHz 
members of the order were numerous. I n  most of these countries 
the Senussites occupied a position in no respect more powerful 
than that of numbers of other Muslim fraternities. I n  the Hausa 
States (i.e., north Nigeria) the Senussia made little headway, the 
Muslims there acknowledging the headship of the sultan of 
Sokoto. I n  the eastern Sahara and in the central Sudan the 
position was different. Fro= the western borders sf Egypt scuth 
to Darfur, Wadai and Bornu, west to Bilma and Murzuk, and 
north to the coast lands of Tripolitania, Senussi el Mahdi became 
the most powerful sheikh, acquiring the authority of a territorial 
sovereign. The oases in the Libyan desert were occupied and 
cultivated by the Senussites, trade with Tripoli and Bengasi 
was encouraged, law and order were maintained among the sav- 
age Bedouin of the desert. But the eastern Sahara is among the 
most desolate and thinly populated parts of the world, and of more 
importance to  the order was the influence possessed by the sheikh 
in the central Sudan. 

Although named el Mahdi by his father there is no evidence to  
show that the younger Senussi ever claimed to be the Mahdi, 
though so regarded by some of his followers. When, however, 
Mohammed Ahmed, the Dongalese, rose against the Egyptians 
in the eastern Sudan and proclaimed himself the Mahdi, Senussi 
was disquieted. H e  sent an emissary via Wadai to  Mohammed 
Ahmed, this delegate reaching the Mahdi's camp in 1883 soon 
after the sack of el Obeid. "The moral and industrial training of 
the Senussi" [delegate], writes Sir Reginald Wingate, "revolted 
from the slaughter and rapine he saw around him. The  sincere 
conviction of the regeneration of the world b y  a mahdi whose 
earnest piety should influence others to lead wholesome and tem- 
perate lives, the dignity of honest labour and self-restraint, these 
were the sentiments which filled the mind of the emissary from 
Wadai" (Mahdiism and the Egyptian Sudan, 1891). 

The sheikh Senussi, there is reason to believe, shared the lofty 
views which Wingate attributes to his agent. H e  decided t o  have 
nothing to do with the Sudanese Mahdi, though Mohammed 
Ahmed wrote twice asking him to become one of his four great 
khalifs. T o  neither letter did Senussi reply: he warned the people 
of Wadai, Bornu and neighbouring States to  abstain from Sudan 
affairs. The Darfurian revolt of 1888-89 against the khalifa Ab- 
dullah was nevertheless carried out in the name of the Senussi. 

Contac t  w i t h  t h e  French.-The growing fame of the Sen- 
ussi sheikh once more aroused anxiety among the Turks, the sultan, 
Abdul Hamid II. ,  seeing with alarm that in many parts of Tripo- 
litania and in Bengasi the power of the sheikh was greater than , that of the Ottoman governors. I n  1889 the sheikh Senussi was 
visited at  Jaghbub by the pasha of Bengasi a t  the head of some 
troops. This event led the sheikh (1894) to  leave Jaghbub and 
fix his headquarters a t  Jof in the oases of Kufara, a place suffi- 
ciently remote to secure him from any chance of sudden attack. 
By this time a new danger to Senussia had arisen; the French 
were advancing from the Congo towards the western and southern 
borders of Wadai. I n  1898 Senussi, wishing to range together all 
the States menaced by the French advance, sought to  reconcile 
Rabah Zobeir (9.v.) and the sultan of Bagirmi; neither of those 

I chieftains belonged to the Senussi order and the sheikh's appeal 
was unavailing. I n  Wadai, Sultan Yusef's successor, Ibrahim, 
who ascended the throne in 1898, showed signs of resenting the 
advice of the sheikh, stirred, perhaps, by the overthrow of the 
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khalifa Abdullall a t  Omdurman. Senussi retaliated, says Capt. 
Julien in his history of Wadai, by prohibiting the people of U'adai 
from smoking tobacco or drinking merissa, the native beer, "which 
is to the Wadaiin what the skin is to the body." Sultan Ibrahim 
rejoined that his people would fight and die for merissa; rather 
than give it  up  they would renounce Senussiism. The sheikh had 
the wisdom to give way, declaring that in response to his prayers 
Allah had deigned to make an exception in favour of the faithful 
Wadaiins. Ibrahim died in 1900 and his successors fell again 
under the influence of the sheikh. 

I n  1900 Senussi el Mahdi left Kufara for Dar  Gorane, on the 
western confines of Wadai. There, a t  Geru, on the top of a rocky 
hill, he built and strongly fortified a zaw'a. Senussi's object was 
to t ry to  stem the advance of the French, who in this same year 
had slain Rabah in battle and occupied Bagirmi. The sheikh sought 
to  prevent the French from occupying Kanem, a country north- 
east of Lake Chad and bordering the Sahara, that is, impinging 
on what was considered Senussi land. Thus, for the first time, 
the Senussites came into conflict with a European Power. There 
had been for some time a belief among certain French and British 
travellers in north Africa that the Senussites would proclaim a 
jihad or holy war, and that they would have the support of all 
the Muslims of north and west Africa. This belief was founded 
partly on the supposed tenets of the order and partly on an exag- 
gerated conception of the strength of the Senussites. The Senussi 
warriors proper, those who owned direct allegiance t o  the head of 
the order, numbered a few thousands a t  most. For the rest the 
Senussi sheikh depended upon his spiritual influence and its effect 
in inducing the peoples who had embraced his doctrines to  act as 
he wished. Moreover, the record of the first and second Senussi 
chiefs shows them to have acted on the defensive. Senussi el 
Mahdi, in opposing the French, undertook no war of aggression, 
nor was there any great rally of the tribes to his banner. I n  Kanem 
he was left to fight with his Bedouin followers and such help as 
the people of Kanem were able to give. A zawai was built at Bir 
Allali (an entrepdt for the trade of Tripoli with the Chad coun- 
tries) and strongly garrisoned. War ensued and continued for 
over a year, but after a severe engagement Bir Allali was cap- 
tured by a French column in Jan. 1902. Senussi el Mahdi was 
much discouraged by the loss of Kanem and died shortly after- 
wards, on May 30, 1902, a t  Geru. There he was buried, in the 
zawai-el-Taj. But for years the Bedouin believed him to be alive 
and to have gone on "a secret journey." 

At the time of the death of Senussi el Mahdi his sons were 
minors and the chieftainship went to  his nephew, Ahmed esh 
Sherif, an ambitious man, not without ability, but lacking the 
wisdom of his predecessors. Ahmed continued his uncle's policy 
of resisting the French, but despite his efforts, after a long and 
bitter struggle lasting from 1904-11, U7adai was conquered by 
them. (See WADAI.) I n  the central Sudan the prestige of the 
Senussites waned and the advances made by the sheikh Ahmed 
to Ali Dinar, the sultan of Darfur, were not a t  that time recipro- 
cated. With Egypt, and with the British authorities in Egypt, the 
Senussi maintained friendly relations. Ahmed, in view of the 
activity of the French, had again fixed his headquarters a t  Jof 
in the Kufara oases; and in these and the other oases of the 
Libyan desert he was master. That the desert had been recognized 
by France as within the British sphere gave him no concern. I n  
Egypt the number of adherents to the order was increasing, and 
a t  Alexandria Mohammed el Idris, the eldest son of Senussi el 
Mahdi, lived in some state, receiving Senussi notables from many 
lands. 

T h e  I n v a s i o n  of Egypt.-Meanwhile the sheikh Ahmed had 
succumbed to the Pan-Islamic movement which Abdul Hamed 
II. ,  the sultan of Turkey, had revived and his successor contin- 
ued. I n  consequence the Senussites gave substantial aid to the 
Turks when in 1911 the Italians invaded Tripolitania and Cyre- 
naica. After the Turks had been compelled to acknowledge defeat 
Ahmed continued the war with Italy, helped by Turkish troops 
who, in violation of the Treaty of Lausanne, had remained in the 
country. When the World War began the Italians held only a 
strip of coast land; the Senussites were masters of the interior of 

Cyrenaica. Terms of accommodation were discussed in the later 
half of 1914 and an arrangement might have been reached had 
not Sidi Ahmed refused to accept the position of a "protected 
Bey:" I n  the spring of 1915 the Senussites were again attacking 
Itallan ports. 

At this time a number of Turkish officers and Arabic-speaking 
German officers had been smuggled into Cyrenaica and by heavy 
bribes and gross flattery they worked upon the vanity and cupidity 
of the sheikh Ahmed to proclaim a jihad and invade western 
Egypt. Ahmed hesitated; his hesitation was known to the British 
in Egypt, and in Nov. 1915 Mohammed el Idris was sent from 
Alexandria to  his cousin to arrange with him "to get rid of his 
Turkish advisers in return for a sum of money." I t  was L O O  late; 
Ahmed was already well supplied with Turco-German gold and 
armaments. At the end of 1915 Ahmed invaded western Egypt. 
The rnuhafizia or Senussite regular troops numbered a t  most 
5,000; the Turkish troops about 1,000; but the real danger was 
that any Senussite success might cause a rising among the Bedouin 
of western Egypt and in the Nile valley. Owing to the prompt 
measures taken by Gen. Sir John Maxwell (commanding in 
Egypt) the Senussites failed to gain victories; the invaders were 
eventually repulsed and by Feb. 1917 Sidi Ahmed-who in Nov. 
1916 had been given by the Turks the title of "viceroy of Africa" 
-was completely defeated. H e  retired to the oasis of Jaghbub. 
(For the military operations see SENUSSI, OPERATIONS AGAINST 

THE.) The failure of this invasion seemed to show definitely that 
the Senussi brotherhood was not so powerful, either politically or 
spiritually, as had been imagined. The Germans and Turks had 
done their utmost by exploiting Senussi influence t o  cause trouble 
in directions other than Egypt. I n  the Sudan Ali Dinar, the sul- 
tan of Darfur, had been won over, but he was decisively beaten by 
an Egyptian force under Maj. P. V. Kelly in May 1916; and else- 
where in the Anglo-Egyptian Sudan the Senussi had few adher- 
ents. Further west, towards Lake Chad, there was some trouble, 
'but the French, pushing north from Kanen, had seized the 
Saharan borderlands and had captured Ain Gallaka (in Borku), 
the Senussi southern base, in Nov. 1913. During the World War 
this and other French outposts formed a n  effective barrier against 
Senussi raids. I n  the hinterland of Tripolitania Senussi influence 
was strong and, the Italians being compelled to withdraw to the 
coast, Mohammed el Abid, a brother of the Senussi sheikh, ruled 
in Fezzan until the summer of 1917. Discords in Tripolitania, 
however, showed clearly that tribal rivalries were stronger than 
religious bonds. 

Relat ions w i t h  t h e  Italians.-Mohammed el Idris and other 
Senussi chiefs had not approved Sidi Ahmed's invasion of Egypt; 
Idris from his residence in Egypt had gained a knowledge of affairs 
which Ahmed lacked, and he was a peaceably inclined man. With 
Idris the Italian and British Governments entered into an agree- 
ment in 1917; the Senussi chiefs acknowledged Idris as "Grand 
Senussi," and in Aug. 1918 the defeated and discredited Ahmed 
found it convenient to  quit Cyrenaica. H e  was conveyed by a 
German submarine from Misurata to  Pola, whence he went to 
Turkey, still claiming to be head of the brotherhood. I n  1919 
Idris sent his brother Rida on an embassy to Rome, and, by the 
Accord of Regima, Nov. 1920, Idris acknowledged Italian suze- 
rainty. He was given the hereditary title of emir (prince), with 
jurisdiction over the oases of Kufara, Jaghbub, Jalo, Aujela and 
Jedabia. Peaceful relations continued for  some time, but Italy 
under Fascist rule found the situation irksome. There was also 
evidence that Idris was encouraging the insurgents in Tripolitania 
who in July 1922 had invited him t o  become their leader and 
prince. Declaring the position incompatible with the national 
dignity of Italy the Fascist Government denounced the agreements 
with the Senussi early in 1923. Idris himself had in January of 
that year withdrawn to Egypt, where he remained. Seemingly 
he suffered no loss of spiritual prestige, upon which his friends 
declared he set more store than on temporal authority. I n  Cyre- 
naica Senussite resistance t o  the Italians was organized by the 
sheikh Rida. I t  was of a guerilla character. 

The Italians, however, were placed in an advantageous position 
to control Senussi activity by an agreement made with Egypt on 
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During 1917 and 1918 Turkish and German influence amongst 

the Senussites declined and Sidi Ahmed's own position was dis- 
credited. I n  the summer of 1918 he found it advisable to  leave 
Cyrenaica for Turkey and was succeeded by Sidi Mohammed el 
Idris, the son of Senussi-el-Mahdi. The new Grand Senussi con- 
cluded agreements with Great Britain and Italy, recognizing 
Italian sovereignty. I n  1925 a rectification of frontier was made 
between Egypt and Italy, Jaghbub being transferred to the 
Italian sphere. 

BIBLIOGRAPHY.-R. G. Williams, I n  the Hands o f  the Senussi (1916) ; 
P. G. Elgood, Egypt and the Army (1924) ; G. MacMunn and C. Falls, 
Military Operations, Egypt and Palestine (Official, 1927). See also 
WORLD WAR: BIBLIOGRAPHY. 

SEONI or SEONI-CHAPARA, a town and district of 
British India in the Jubbulpur division of the Central Provinces. 
The town is 2,000 feet above sea level, half way on the great north- 
ern road between Nagpur and Jubbulpur. Population (1931) 
16,081. I t  is a favourite station, being well-wooded and has a fine 
tank and good public gardens. I t  is the headquarters of the dis- 
trict and "the Original Seceders from the Church of Scotland" 
have established an excellent mission there. 

The district of Seoni forms part of the Satpura tableland, con- 
taining the head-waters of the Wainganga. I t  is largely covered 
with forests and some 40% of the inhabitants belong to aboriginal 
tribes. Area 3,216 square miles. The population of the district, 
348,871 by the census of 1921, though far above the figure of 
1872, shows a large fall during the preceding decade, a result of 
influenza, famine and relapsing fever, but the loss was overcome 
by 1931 when the pop. was 393.732. The north of the district is 
drained by the tributaries of the Narbada, the south by the Wain- 
ganga and its affluents. There are many plateaux and valleys scat- 
tered over its rugged surface, but its chief plain is the Haveli, be- 
tween Seoni town and the Chaurai tract of Chhindwara, from 
which it  is divided by the Pench river. The east and south-east 
of the district consists of light siliceous land on which the Ponwars, 
akin to those of Balaghat and Bhandara, have made many tanks 
for irrigating rice. The black soil plains and valleys produce wheat, 
and the rugged areas grow minor oil seeds, hemp and small millets. 
The northern portion of the district round Lakhnadon is especially 
hilly and poor. There are many beautiful spots among the forests 
in the north and the south, especially in the Koraighat leading 
down to the Nagpur plain. 

Besides the great northern road connecting the districts of 
Jubbulpur and Nagpur, there is a road from Lakhnadon to Nar- 
singhpur by which rice is carted from the large rice market of 
Barghat for sale in  the Narbada valley. The Satpura railway 
system runs rather athwart the old trade routes and has not yet 
fully captured the cart traffic, but has greatly developed the centre 
and north-east of the district. The population includes nearly 
16,000 Mohammedans, 137,000 Animists, the rest being Hindus. 
In  literacy the district is very backward, because of the large 
aboriginal element. There are some large landed estates and the 
chief cultivating castes, Kurmis, Lodhis, Malis and Ahirs, are of 
the same type as those of more advanced plains districts. 

SEOUL, the capital of Korea (Chosen), situated in 37' 34' N. 
and 127' 6' E., a t  an altitude of 120 ft., 25 m. from Chemulpo, its 
seaport, and 4 from Mapu, its river-port. Pop. (1938) 706,398. 
I t  lies in a basin among granite hills, nowhere exceeding 2,627 ft., 
remarkable for their denudation and their abrupt black crags and 
pinnacles. A well-built stone wall from 2 0  to 30 ft .  high, about 
11 m. in circuit, and pierced by 8 gateways formerly surrounded 
it, but only remnants now remain. The native houses are 
built of stone or mud, deeply eaved, and either tiled or thatched. 
Above these rise the towers of the Roman Catholic cathedral, the 
high curved roofs of the royal audience halls, the palace gateways, 
and the buildings of the Russian and French legations. The an- 
tiquities are the Bell Tower, with a huge bronze bell dated 1468, 
a marble pagoda elaborately carved, but not of Korean workman- 
ship, seven centuries old, and a "Turtle-Stone" of about the 
same date. Seoul has a tramway and is Korea's railway centre. 

SEPARATOR (CREAM): see DAIRY MACHINERY AND 
EQUIPMENT. 

SEPARATOR, MAGNETIC, is a device for the separation 
of iron or steel, and of feebly magnetic ores, for the ~urification 
of materials and the prevention of damage to machines. There 
are a great many designs of machines, including numerous con- 
tinuous feed types fo r  handling large quantities of material. One 
common form has a rotating drum carrying magnets on which the 
material falls, the magnetic portions clinging to the drum, to be 
brushed off. Another type has a belt passing over two pulleys, 
the belt being fitted with magnetized feelers. A larger type with 
long conveyor belt is employed in mining practice for the separa- 
tion of weakly magnetic minerals from non-magnetic, such as 
wolfram from tin, etc. A series of magnets above the belt deal 
with the material in its passage below them. Some machines 
are portable, to work a t  dumps or tips, while for treating house 
refuse a rather large fixed separator supplied by a conveyor belt 
lifts tins and other iron pieces out of the waste and places them 
automatically into a chute. Used foundry sand can be dealt 
with by a machine which recovers small splashes of iron, brads, 
chippings, etc., and also sieves and grades the sand ready for use 
again. Mixed iron and brass turnings are separated in  the rotary 
drum class of apparatus, while some separation, as for the pottery 
and china trade, is effected in a wet trough device. Many kinds 
of powders and seeds, cocoa-beans, tea, tobacco, etc., are treated 
by a magnetic separator. Substances that have to go through a 
crusher are treated magnetically to avoid the risk of damage by 
"tramp" iron. 

SEPARATOR, STEAM, also termed a steam drier, a 
device fixed in a line of steam piping to separate the water of 
condensation from the steam. The steam, which travels a t  about 
a mile a minute (go f t ,  per second) is usually caused to flow in a 
spiral direction around a central pipe in  the separator, as in the 
Lancaster and Tonge type of machine. The inertia of any par- 
ticles of water which may be in the steam flowing a t  this speed 
causes them to continue in a spiral direction to the lower portion 
of the receiver. The water is thrown outwards, while the drier 
portion of the steam stays in the centre and is carried off by the 
central pipe. The ribs in the lower part carry off the water and 
any dirt separated from the steam, and also act as a brake on the 
revolving wet steam, thus slowing it down and allowing any par- 
ticles of water not separated by centrifugal force to  fall by  gravity 
to the bottom. 

SEPIA is a dark brown pigment obtained from the ink-sacs 
of cuttlefish (Gr. avaia, cuttlefish, q.v.) .  The ink-sacs (which 
are speedily removed on capture and dried to prevent putrefac- 
tion) are digested with dilute alkali, the solution is filtered and the 
colour precipitated with dilute hydrochloric acid, washed, fil- 
tered and dried. I t  is fairly permanent and inert and is used as an 
artists' water colour particularly in monochrome. See PAINTS, 
CHEMISTRY OF. 

SEPOY. The Anglo-Indian word for a native soldier of the 
British native army of India in contradistinction to gori, a "fair- 
complexioned (European) soldier." The word is derived from 
the Persian, Sipahi, from Sipalz, soldiers, an army. The expres- 
sion sepoy was in use in Southern India before the East India 
Company had troops in Bengal, and was probably introduced by 
the Portuguese. 

SEPPINGS, SIR ROBERT (1'767-1840), English naval 
architect, was born a t  Fakenham, Norfolk, and in 1782 was ap- 
prenticed in Plymouth. For an invention simplifying repairs on 
the keels of ships Seppings received f ~ , o o o  from the Admiralty, 
and in 1804 was a master shipwright a t  Chatham. Despite opposi- 
tion, he introduced important improvements in ship-construction. 
He increased the longitudinal strength of the vessels by a system 
of diagonal bracing, and strengthened the bows and stern, so that 
they offered better protection to the crews and permitted a 
powerful armament to be fitted. Seppings was surveyor of the 
navy from 1813 to 1832. He died a t  Taunton on Sept. 25, 1840. 

SEPSIS, a term in medicine denoting infection of a wound 
or collection of fluid or dead material by bacteria usually conveyed 
from without. Etymologically the term signifies putrefaction and 
at  first i t  was thought that the wound was putrefying as dead 
animal material putrefies. This view was found to be too narrow 
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under the advances made by knowledge in bacteriology and the 
term now embraces conditions differing widely in pathology and 
severity. 

I n  one group, that to  which the names sapraemia and septic 
intoxication are given, the condition is in reality putrefactive. 
Where dead protein material is contained within a cavity and 
putrefactive bacteria gain access to  it, these bacteria multiply, 
use the protein as food and form therefrom waste products that 
are poisonous to animals. These poisons are absorbed into the 
patient's body by the veins and lymphatics in the walls of the 
cavity and produce fever, wasting, sweating, etc., characteristic 
of the toxic condition. But the essential point is that they are 
the products of putrefactive bacteria which cannot live in the 
circulating blood. Hence the factory of the poisons is physio- 
logically outside the body and removal of the dead protein by 
drainage or washing out the cavity a t  once stops the formation 
of the poisons, they are no longer absorbed, the symptoms dis- 
appear and the patient recovers. 

I n  the other group the general conditions may be identical, 
apparently, but the bacteria concerned are not those of putre- 
faction; they are pathogenetic and capable of living within the 
blood and tissues of the patient. Here the factory of the poison 
is physiologically within the body and removal of dead protein 
by drainage or washing out the cavity is incapable of any note- 
worthy influence on the course of the disease. This group is 
known as septicaemia or septic infection with a subgroup pyaemia 
if the bacteria concerned give rise to foci of suppuration. The 
micro-organisms concerned in this group are chiefly streptococci 
and staphylococcus pyogenes aureus. 

Together the two groups form the condition of "blood poison- 
ing" and it  is clear that the second group is infinitely the more 
dangerous. Diagnosis between them is not always easy but 
sapraemia does not occur in the absence of a relatively large 
cavity with much putrescible material therein, whereas a minute 
scratch, as in conducting a post-mortem examination, may suffice 
for the introduction of streptococci that occasion a fatal septi- 
caemia. Nevertheless, with such primary conditions as a wound 
at  the bottom of which there is pent up blood clot or exudation, 
a collection of fluid in the abdomen or a joint cavity after opera- 
tion or a uterus after parturition, particularly if i t  has not con- 
tracted well and still contains blood clot or portions of afterbirth, 
the symptoms may depend on either sapraemia or septicaemia and 
diagnosis can only be made by noting the results of clearing out 
the infected cavity, and bacteriological examination of the con- 
tents of the cavity and the patient's blood. 

The pathology of sapraemia needs no further remark than that 
the bacteria concerned are mainly the proteus group (see 
BACTERIOLOGY) and that they are introduced into the putrescible 
material from without by  instruments, hands, etc. But the septi- 
caemic group requires more consideration for in many instances 
the source of the infection is not obvious. 

Sept icaemia and Pyaemia.-In the pre-Listerian era (see 
LISTER: Antise#tics) septicaemia and pyaemia with their allies, 
hospital gangrene, malignant oedema, erysipelas and in maternity 
hospitals, puerperal fever, were rife to a degree that is now almost 
incredible and there is no doubt that infection was carried by 
doctors, nurses and students from one case to another by hands, 
instruments and sponges. With the introduction of antiseptics 
(9.v.) and later asepsis this source of danger was reduced enor- 
mously and surgical operations and childbirth became the rela- 
tively safe procedures that they are at  the present day. Even 
now when in such a case septicaemia unfortunately occurs a strict 
enquiry is always conducted to determine if possible the source 
of infection and a commencement is made with doctor, nurses, 
students. 

But cases of septicaemia sometimes occur when the entire 
procedure appears to  have been blameless and the question arises 
whether in these cases the origin of the blood poisoning does 
not lie in the patient. The whole subject is bound up with those of 
susceptibility and immunity ( q . ~ . ) ,  the behaviour of micro-organ- 
isms in producing infective disease (see BACTERIA AND DISEASE) 
and the bacterial flora of the animal body, particularly the alimen- 

tary tract. I t  may be granted that septicaemia can only occur if 
the causal organisms have gained access to the blood, that in- 
vasion may take place with a minute inoculation, if the sus- 
ceptibility of the patient be very great (i.e., his defensive 
mechanisms be impaired) or the organisms be highly virulent and 
that probably the operation wound or the puerperal uterus is  
the seat of invasion, the organisms being introduced from with- 
out. Nevertheless it  is not impossible that operation or parturi- 
tion has impaired the patient's natural defences and that the 
invading micro-organisms have come from the intestines, where 
streptococci normally exist in great numbers and several varieties, 
or from such a focus as a septic tooth cavity, middle ear disease, 
chronic appendicitis, a gonococcal infection or even endocarditis. 
Such foci have long been recognized as occasional starting points 
of pyaemia. 

Pyaemia differs from septicaemia chiefly in the facts ( I )  that 
the invading organisms are pyogenetic, usually staphylococcus 
pyogenes aureus, but sometimes varieties of streptococci or diplo- 
coccus pneumoniae; (2) that the infection is rarely so great 
that micro-organisms can be recovered from the circulating 
blood by bacteriological culture; ( 3 )  that abscesses are formed 
where the bacteria become lodged, that is, in the smaller arterial 
ramifications often in muscles, around joints and, secondarily, 
from those foci in the lungs and pleural cavities. A special variety 
of pyaemia occurs in ulcerative endocarditis in which particles of 
the inflammatory material on the mitral or aortic valves with the 
entangled micro-organisms are carried away in the blood stream. 

Syinptoms and Treatment,- The existence of sapraemia or 
septicaemia is signalized by rise of temperature in a patient who 
has a wounded and absorbing surface (i.e., within the first three 
days after operation, injury or parturition). The extent of rise 
varies, temperatures of 101" and 102" F being common; there- 
after the temperature may remain high with irregular but small 
remissions or there may be daily remissions over a large range of 
degrees, e.g., evening 103" F,morning 99" F. Probably these differ- 
ences depend upon the amount of poison being formed and ab- 
sorbed from time to time. In  pyaemia temperature conditions are 
similar but obviously pyaemia cannot be diagnosed before the 
septic abscesses have begun to form; this is generally first shown 
by the appearance of a painful and reddened' focus. The primary 
wound usually becomes red and oedematous, the lymphatic glands 
draining the area are enlarged and painful and may suppurate and 
there may be lymphangeitis (see LYMPHATIC SYSTEM, DISEASES 
OF). 

As regards treatment, apart from the removal of dead material 
by drainage and lavage which is rapidly effective in sapraemia 
treatment of this condition is usually unnecessary. In  septicaemia 
and pyaemia the sole rational treatment is by antisera (see SERUM 
THERAPY). Full doses of a polyvalent antistreptococcus serum 
should be given in all cases and the strength of the patient should 
be husbanded to the fullest possible extent. The conditions are 
extremely grave, but hope should never be abandoned so long as  
life remains. (W. S. L.-B.) 

SEPT (sEt or ~ E p t ) ,  a clan, applied to  the families of Ireland, 
and sometimes used of East Indian tribes (probably Lat. saeptum, 
an enclosure). 

SEPTEMBER, the seventh month of the old Roman year, 
in which it had 30 days assigned to it  (Lat. septem, seven). In  
the JuIian calendar, while retaining its former name and number 
of days, it  became the ninth month. The Ludi Magni (Ludi 
Romani) in honour of Jupiter, Juno, and Minerva began on 
Sept. 4. September was called "harvest month" in Charlemagne's 
calendar, and it  corresponds partly to  the Fructidor and partly 
to the VendCmiaire of the first French republic. The Anglo-Saxons 
called the month Gerstmonath, barley month, that crop being then 
usually harvested. I t  is still called Herbstnzonat, harvest month, 
in Switzerland. 

SEPTUAGINT, THE, the earliest Greek translation of the 
Old Testament, so named from the legend of its composition by 
70 (Lat. Septzlaginta, LXX.), or more exactly 72, translators 
sent from Jerusalem to Alexandria at the request of Ptolemy 11. 
Philadelphus (288-247 B.c.) by the high priest Eleazar. The 
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Letter of Aristeas to Philocrates (see ARISTEAS) which unfolds a 
fantastic story is  certainly spurious, though i t  contains some ele- 
ments of truth; e.g., that the work was the result of collabora- 
tion and was approved by the Jewish community in Alexandria. 
The king's share in the business is quite secondary, but we know 
that Ptolemy Philadelphus was a ruler of eclectic literary tastes, 
and he may well have encouraged an enterprise which not only 
appealed to his own curiosity but would promote the use of the 
Greek tongue among the large Jewish population of his city. 

That population had been steadily increasing since the time 
of Alexander the Great, and while remaining loyal to the Hebrew 
faith had lost its knowledge of the Hebrew tongue, without ac- 
quiring that Aramaic equivalent which had become the com- 
mon speech of Palestine, and in which the law and the prophets 
were expounded in the synagogues of Palestine. Faced by sheer 
necessity, the pious Jews of Alexandria were resolved to under- 
stand the Scriptures which were read to them in their own syna- 
gogues, and they overcame the age-long prejudice of the authori- 
ties a t  Jerusalem against the writing of Scripture in  any but the 
old holy form. 

I t  was natural to  begin with the law, and the Greek version of 
the Pentateuch dates from the beginning of the 3rd century B.C. 
In  the 2nd century B.c., when it  had become customary to read 
not only the law but the prophets in public worship, the bulk of 
this second section of the Hebrew scriptures was similarly trans- 
lated. I n  each case the work was done by  a small company, but 
afterwards the enterprise became more casual. From the prologue 
t o  Ecclesiasticus we learn that about 130 B.C. portions of the third 
division of the Hebrew Bible-the "Writingsn-were also extant 
in Greek, but these were private ventures made not so much to 
meet the direct need of the synagogue as those of a public now be- 
coming interested in the growing series of translations of the 
Hebrew sacred books. Philo ( c .  A.D. 40) seems to have known the 
Greek versions of all the O.T. books except Esther, Ecclesiastes, 
Canticles and Daniel. 

As the work of translation went on so gradually, the compass 
of the Greek Bible came to be somewhat indefinite. The law 
always maintained its pre-eminence as the basis of the canon; 
but the prophetic collection changed its aspect by having various 
writings incorporated with it  according to an arbitrary arrange- 
ment by subjects. I n  some books the translators made consider- 
able additions to  the original, e.g., those to  Daniel, and these 
became a part of the Septuagint. T o  some extent the widening 
of the O.T. canon in Greek must be laid to the account of Chris- 
tians. The Septuagint does not keep the triple Hebrew division 
of law, prophets (which included history) and writings, but 
groups its books according to subject-matter, law, history, 
poetry, prophecy, a divergence which was important for the his- 
tory of the O.T. canon in the Christian Church. The early Chris- 
tians generally accepted the LXX. canon, which through the 
Old Latin, despite Jerome's Vulgate adoption of the Hebrew 
canon, passed into the West and into Latin Bibles, where the 
Apocrypha are still included. 

After the destruction of the temple a t  Jerusalem in A.D. 70 
there was a reaction against the LXX., a movement connected 
with the strict definition of the canon and the fixing of an authori- 
tative Hebrew text by the rabbis of Palestine. But long usage 
had made it  impossible for the Jews t o  do without a Greek Bible, 
and to meet the need a new version was prepared in accurate cor- 
respondence with the Pharisaic text and canon. This was the 
version of Aquila, which took the place of the LXX. in the syna- 
gogues, and long continued in use there. Later versions were 
produced by Theodotion (whose Daniel even got into LXX. 
mss.) and Symmachus (see BIBLE: OLD TESTAMENT, Texts ana 
Versions). The vocabulary and accidence of the Greek of the 
Septuagint are substantially those of the ~ o t v l j  bihXe~ros or Hel- 
lenistic Greek spoken throughout the empire of Alexander. The 
language of the Pentateuch attains the higher level of the papyri 
of the early Ptolernaic age; that of the prophets reflects the less 
literary style of the papyri of c. 13-roo B.C. In  the latest parts 
of the translation Dr. St. John Thackeray notes two opposing in. 
fluences: (a) the growing reverence for the letter of Scripture, 

tending to a pedantic literalism; (b) the influence of the Attic- 
istic school, strongest in free writings like 4 Macc. but leaving 
its mark also on 4 Kings. I n  syntax especially the LXX. is 
strongly tinged with Hebraisms, and there are many passages 
where it is almost impossible to extract any rational meaning. 

In  some cases a book bears the marks of two hands, e.g., Jere- 
miah i.-xxviii. is from another hand than xxix-li., and so with 
Ezekiel, where xxviii.-xxxix. stands apart from the remainder. 
In these cases probably one man dictated, the other translated, 
and then they changed over. Isaiah is more akin to  classical 
Greek; like the Pentateuch and I Macc., i.e., is good ~ o i v ? j .  The 
two chief mss. of Judges vary so much as to point t o  different 
recensions. I n  some books, especially Jeremiah xxv.-li., the order 
of the LXX. is totally different from that  of the Massoretic He- 
brew (cf., also Proverbs xxiv.-xxix.). I n  some cases, e.g., Job, 
the original LXX. text was much shorter than that of the Mas- 
soretes; in Esther and Daniel there are numerous additions. 
Apart from its being the oldest translation of considerable extent 
that ever was written, the Septuagint was "the first step towards 
that fusion of the Hebraic with the Hellenic strain which has 
issued in the mind and heart of modern Christendom." I t  is also 
the starting point for the history of Jewish interpretation and 
the Jewish view of Scripture. Hence its importance as  a document 
of exegetical tradition, especially in lexical matters, may be easily 
understood. I t  was largely composed before the close of the O.T. 
canon, and in it alone are preserved several Jewish writings that 
never became canonical. As the book which a t  last codified the 
dialect of biblical Greek, i t  is a key to the N.T. and its dependent 
literature. To  many its chief value is that it is the only inde- 
pendent witness for the text of O.T. which we have to com- 
pare with the Massoretic text. I t s  critical value is  unfortunately 
greatly impaired by the corrupt stale of its own text. As we have 
not the version itself in  authentic form we cannot reconstruct 
with certainty the Hebrew text from which it  was made. The 
difficulties in getting behind the confusion of versions and re- 
censions and of weighing the patristic evidence are very for- 
midable. The chief uncial mss. are, as for N.T. N A, B, of which 
A and B are largely complete, but though both of Egyptian origin, 
vary considerably. A may represent the edition of Hesychius, 
B that of Origen. When the arduous task of reconstructing the 
text of LXX. has been achieved, there still remains the problem 
of its relation to the Hebrew. The Hebrew text from which the 
LXX. translators worked was often divergent from that repre- 
sented by the Massoretic text, but we need not assume that in 
cases of difference the Greek is to  be preferred. The LXX. 
translators made some palpable mistakes; their knowledge of 
Hebrew was often inadequate; they occasionally interpreted as 
well as translated, and they sometimes introduced local colour. 
Yet there is no doubt that much (e.g., in  I Sam.) may be learned 
from the Septuagint; all one can say is that each case must be 
treated on its own merits. 

Amongst recent studies of the Septuagint may be  mentioned 
the theory of Dr.  M. Gaster that it  is a Palestinian work, a first 
step towards a Targum, written for the masses rather than for 
synagogue worship, and "an answer to  Greek pretensions," a 
carrying of the war against Hellenism into the enemy's camp. 
But neither this nor the quaint notion of Wutz that the LXX. 
translators worked not from Hebrew mss. but from a transliter- 
ated text, i.e., Hebrew written in Greek characters, has met with 
any acceptance. More fruitful are the suggestions made by Dr. 
St. John Thackeray as to the "liturgical" aspect of the Greek 
Bible. The LXX. was first printed in the Complutension Poly- 
glot ( I  j14-17), but before this was published in 1521, A l d ~ s  had 
published another edition in 1519. H.  B. Swete's compact edi- 
tion in 3 vols. (1887-94; revised 1895-99) gives the text of B 
so far as available, then A or m ,  with variant readings from the 
chief uncials. The larger Cambridge edition (1906, in progress) 
by A. E. Brooke and N. McLean follows the same plan with the 
text, but its apparatus includes all the uncials, the best minus- 
cules and the chief versions and patristic quotations. 

BIBLIOGR~PRY.-H. B. Swete, Intro. t o  the 0.T. in Greek (1900; 
2nd ed. by R. L, Ottley) ; R. L. Ottley, A Handbook to  the Septzla- 
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gint (1920) ; H. St. J. Thackeray, The Septuagint amd Jewish Worship 
(~chweich Lectures, 1923) ; A Gramnzar of the 0.7'. in  Greek, vol. i. 
(1909) ; Some Aspects of the Greek 0.2'. (1927) ; E. Hatch and H. A. 
Redpath, A Concordance to the Septuagint (1897-1906) ; F.  C. Cony- 
beare and St. G. Stock, Selectiom from the Septuagint (1905). 

(A. J. G.) 

SEPULCHRE, CANONS REGULAR OF THE HOLY, 
an order said to have been founded in 11 14 (or, according to other 
accounts, during the rule of Godfrey of Bouillon in Jerusalem) on 
the rule of St. Augustine. Pope Celestine III., in 1143, confirmed 
the Church and Canons of the Holy Sepulchre in all their posses- 
sions, and enumerated several churches both in the Holy Land and 
in Italy belonging to the Canons. 

See the Catholic Encyclopaedia, article "Sepulchre, Canons Regular." 
SEPULCHRE, THE HOLY. The authenticity of this site 

has been disputed. From N.T. data it  is evident that the 
tomb of Joseph of Arimathea was near Calvary, which adjoined 
a high road and was outside the City walls, but perhaps quite near, 
as the Romans crucified criminals in such situations. On which 
side of the City i t  lay is not recorded. There is no reference in 
Christian literature of the first three centuries to the "empty 
tomb." Even if the tomb was venerated-as one might suppose 
probable-there must have been a break in the possibility of 
access to  it a t  the destruction of Jerusalem by Titus (A.D. 7 0 )  
and again in the more complete devastation after Bar Kokba's 
rebellion and whether any tradition regarding the site survived !S 

doubtful. When (A.D. 135) Hadrian rebuilt the City, calling lt 
Aelia Capitolina, he is stated by Eusebius to have erected a Temple 
of Aphrodite over the site of the Holy tomb. In  A.D. 325 the 
remains of this pagan shrine were removed by Macarius and 
under these were found an ancient Jewish tomb. The rock around 
was cut away, the tomb chamber was isolated and a circular 
building-the Anastasius-was erected around it. That this is 
the same tomb as that shown today is indisputable though the 
actual roof and much of its walls were destroyed (A.D. 1010) by 
orders of the Chalif Hakim. 

The situation of this tomb presents topographical difficulties. 
Thus the site is now so much the centre of Jerusalem as to make 
it difficult to  accept its genuineness. I t  must however be remem- 
bered that in earlier times the City extended further south and 
the present position of the walls is in no small measure the result 
of veneration for the Traditional Sacred Sites. The course of the 
ancient northern walls is one which is still unsolved. The "First 
SVrtll" ran from the neighbourhood of the existing Jaffa Gate east- 
wards to  the wall of the Temple enclosure and the "Second Wall," 
which began a t  the Gate Ganath-a site on the "First Wall" 
unidentified-ran round the northern quarter of the City to the 
fortress of Antonia. I t  is admittedly difficult-but not impossible 
-to plot out a wall running this course, which would exclude 
the Holy Sepulchre, but actually, no remains of a City wall follow- 
ing such a possible course have been found. Some authorities 
claim that the existing northern City wall is not, as many sup- 
pose, on the general lines of the third wall. but on those of the 
second wall, making the traditional site impossible. This view has 
certainly been strengthened by the recent excavation of exten- 
sivc remains of a more northern wall, which by position and con- 
struction may be the third wall built, but not completed by King 
Herod Agrippa (about A.D. 41). 

The traditional view being so difficult, speculation naturally 
suggested alternative sites. Thus-among others-in 1730 
Korte of Altona suggested one west of the Jaffa Gate, Clarke in  
1812 one south of the Zion Gate and Barclay one east of St, 
Stephen's Gate. I n  1842 Otto Thenius promulgated his theory that 
the Crucifixion must have taken place above Jeremiah's Grotto, 
outside the Damascus Gate. This theory-with the addition of 
a tomb to the west of this hill claimed to be the true Sepulchre- 
has had many supporters notably General Gordon. I t  must be 
admitted that no site lends itself better to a spectacular re- 
construction of the Crucifixion Story but it presupposes that the 
centuries havc made but little change in the topography of the 
City and the archaeological evidence is entirely against it. The 
fact is that while the claims of the Holy Sepulchre rest upon un- 
certain tradition and the archaeological evidence raises difficulties, 

no other site can be said to have any serious validity. 
The Church of the Holy Sepulchre is a collection of buildings 

mainly of mediaeval origin and only the most scanty traces of the 
work of Constantine the Great have been found. The circular 
building, round the little Greek Chapel covering the tomb, is 
certainly in the original position of the Circular Anastasius of the 
fourth century. The various ancient branches of the Church hold 
property in the collection of buildings around, and all have rights 
in the rotunda and the Sepulchre itself-a position which has led 
to  many bitter disputes. 

BIBLIOGRAPHY.-G. Williams, The Holy City (1848) ; Sir ~ h a r l e s  
Wilson, Golgotha and the Holy Sepulchre (1906) ; George Jeffery, The  
Holy Sepulchre (1919) ; H .  T. F. Duckworth, The Church of the Holy 
,yepulclzre (1922). ~h~~~ books give all references to the earliest 
writers. P. H. Vincent et F. M. Abel, Jerr~salem-Recherches de Topo- 
gwph", d'Arche'ologie et d'Histoire, t .  ii., fasciculi I. et 11. (1922). 

coE;$dL,":~; : ~ ; $ ~ ~ ~ ~ & ~ ~ ~ ~ ~ i ~ 9 $ / ~ h e  (with 
Guide books, especially Baedeker and Meistermann. Also various 

articles in the Quarterly Statement of the Palestine Exploration Fund. 
(E. W. G. M.) 

SEQUANI, in ancient geography, a Celtic people who oc- 
cupied the upper basin of the river Arar ( S a h e ) ,  their territory 
corresponding to Franche-ComtC and part of Burgundy. Before 
the arrival of Caesar in Gaul, the Sequani had taken the part of 
the Arverni against their rivals the Aedui, and hired the Germans 
under Ariovistus to  help them (71 B.c.). But although they thus 
defeated the Aedui, the Sequani were worse off than before, for 
Ariovistus deprived them of a third of their territory and threat- 
ened to take another third. The Sequani appealed to  Caesar, who 
drove back the Germans (58), but a t  the same time compelled 
the Sequani to  surrender all that they had gained from the Aedui. 
The Sequani therefore joined in the revolt of Vercingetorix (52) 
and shared in the defeat a t  Ale&. Under Augustus, the district 
known as Sequania formed part of Belgica. After the death of 
Vitellius, the inhabitants refused t o  join Iulius Civilis and Iulius 
Sabinus in revolt against Rome and drove back Sabinus, who had 
invaded their territory. A triumphal arch at  Vesontio (Besanqon), 
which in return for  this service was made a colony, possibly corn- 
memorates this victory. Diocletian added Helvetia, and part of 
Germania Superior to  Sequania, which was now called Provincia 
maxima Sequanorum. Fifty years later (A.D. 355) Vesontio was 
sacked by the barbarians. Under Julian it recovered some of its 
importance as a fortified town, and was able to  withstand the 
attacks of the Vandals. Later, the Sequani became merged in the 
newly formed kingdom of Burgundy. 

BIBLIOGRAPHY.-See T. R. Holmes, Caesar's Conquest o f  Gaul, 
p. 483 (1899) ; A. Holder, Altceltischer Sprachschatz, ii. (1904) ; 
Mommsen, Hist. o f  (Eng. trans.), bk. v. ch. vii. 

SEQUENCE DATING. A sequence date (adopted in Ger- 
many as Staflelzalzl) is a dating by relation to things earlier and 
later in arbitrary units, not by years. All history is mainly con- 
cerned with the order of events; the dates A.D. are of much less 
consequence than the connection of cause and effect. T o  know 
that the Armada preceded the Stuarts is essential; that i t  was 
15 years earlier is a detail. In  ages where no dated history exists 
our endeavour must be to put what we know into its true order. 

The most obvious kind of evidence of sequence is in geology, 
when strata lie deposited one on the other, and similarly in human 
settlements when buildings or refuse heaps are superimposed. 
Such evidence is finally conclusive, where accidents do not occur. 
(See STRATIGRAPHY.) But changes do occur, and may upset the 
evidence. Strata may be deficient where contact is sought, or may 
have been separated by a sill of molten rock, or have suffered 
overthrust by compression, or even been altogether inverted. I n  
strata of man's works burrowing animals or men may upset order 
and let objects shift far down, or throw them up; dyed wool 
occurred in a prehistoric grave, but it had been carried down by 
a rat for lining its nest; the Persians dug granaries 20 feet deep 
through many centuries of town levels. 

Another kind of evidence of sequence is that from the style 
of objects. Suppose in a great mansion that the room in which 
each master had died was left with its furniture untouched. If we 
could thus compare the surroundings of each generation wc should 



SEQUENCE DATING 
have little or no doubt as to the sequence of the rooms. The 
changes of fashion-Victorian, Regency, French Revolution, 
Georgian-would make it  impossible to mistake the order, so as 
to  put a Chippendale sofa between the '51 and '62 Exhibition 
periods. There is the ancient equivalent of such successive rooms 
in the funeral outfit for the dead. Each generation varied the 
forms of its objects-pottery, weapons, ornaments-and the con- 
nection of the varieties can thus be traced. (See TYPOLOGY.) 

Es tab l i sh ing  a Dating.-If, then, we are able to put a large 
number of graves into their relative order, we need to be able to 
denote each part of the series. This may be done by dividing a 
series of, say, 1,000 graves into 50 parts, of about 2 0  graves in 
each part. Thus we have a series of divisions that may be num- 
bered consecutively, and so form a chain of periods, though not 
of equal periods of years; they are periods of equivalent mortal- 
ity or productivity. Yet such numbers of the periods, or sequence 
dates, constitute as true a history as if they specified the date in 
years. The stages of perceptible change are not so close together 
as single years; they may be most nearly generations, or centu- 
ries, or even millennia in early ages of man. The method of 
numbering them in order gives the handle by which to use the 
history of prehistoric ages, as familiarly as we refer to  the years 
or centuries of written history. An ancient dating by numbers is 
already familiar in the naming of the successive dynasties of 
Egypt from I to  30; a mode of reference which avoids the differ- 
ences of opinion about the dates in years. 

T h e  M a t e r i a l  f o r  Study.-The basis for starting the sequence 
dates must be a simple notation of all the variations of common 
objects, especially pottery. A set of drawings of every form of 
pottery dealt with must be put into some systematic order (such 
as from the most open plate to  the most closed bottle). Each 
principal form must be numbered (say, I to  99), lesser variations 
having a letter, as 34c, 3 4 m  This notation can be applied to each 
different kind of pottery. Thus every pot found can be expressed, 
for instance, as B17d (Black pottery, form 17, variety d) ,  or 
F85t. This numbered series of drawings is termed a corpus, and 
with it the pottery in a grave can be recorded completely for 
future study, without taking it away. Such records are 
necessary material for discovering the sequence of the graves. 

T h e  Method of Working.-Some starting connection is need- 
ful, either in a related series of forms or a link to historic times, 
or some stratification of a site. For instance, a long series of 
degradations of a globular pot to a cylinder and of a handle into a 
cord pattern, served to start the interpretation of the later pre- 
historic pottery of Egypt. Or, on the other method, the Badarian 
settlement was divided by a layer of rock chips, while it was 
deserted; the pottery from under the chips was certainly then 
the older. 

Having got thus some intimation, by style or by place, which 
of two groups A and B is the older, the next stage is to  group 
all graves containing A types and none of B, and arrange them in 
order of the proportion of A types; those with 5 ,  4, 3, 2, I or o 

' types like A being ranked in that order. Similarly those with B 
types on the other side away from A. I n  this way the order is 
arranged as forms like A, o, I, z, 3, 4, 5 ,  6, then A, A and B types 
conjoined, B, 6, 5, 4, 3, 2, I ,  o like B. Thus a rough breaking up 
into many groups in approximate order can be made statistically. 

Having a rough classing the next process is to  deal with each 
type individually. I t  is obvious that if a series were arranged in 
true order of succession, a disturbance to a false order would be 
more likely to scatter types than to concentrate them in their 
range. Hence the shortest possible range of each type is the 
most probable. Then outlying examples of each type in the series 
of graves must be examined t o  see whether that grave could be 
brought nearer to the other examples of the type, without dis- 
persing any other type which is associated with it. This process 
may be graphically imagined by supposing that every example of 
a type is tied t? all other examples of it by an elastic cord in ten- 
sion. Then a scattered type will tend to pull itself together, pro- 
vided it does not increase the tension of the cord of another type. 
The whole process might be solved mechanically by such a model. 

Method  in Practice.-The way to handle all this material is 

to take for each grave a slip of card, about 7in. long and fin. high. 
Rule it  into as many spaces as there are kinds of pottery, A, B. 
C, etc., about half a dozen. Enter in its respective space the 
number of each type of pot in the graves, in order of numbers. 
Then place all the cards in a column, so that a hundred grave 
contents can be reviewed in a height of q i n . ,  laid on a tray. Ten 
such trays allow of a review of every pot in a thousand graves a t  
once, on a table about six ft. wide. Usually only two or three 
trays need to be seen a t  once. Each type is searched in turn, 
every example noted (by putting a drawing pin point up at  each 
place); the earliest and latest are then examined to see what 
associated types are with them, and if moving these extreme slips 
will make divergence in other types. This is a process which has 
to be repeated many times, each time getting a better concentra- 
tion of each type. Where several types found together have t o  
be searched in all their connections, a different pattern of drawing 
pin can be used to mark each type. 

Results.-The eventual result is a classing of, say, 1,000 graves 
in nearly their original order. Each selected grave should contain 
at  least five different types of pottery. Next the whole series can 
be divided into numbered groups, modifying the groups so as to 
divide a t  the beginning or end of prominent types. When these 
groups are consecutively numbered, then each type of pot can 
have its limits in sequence dates; say from 42 to 48. Some simple 
types will have a very long range; other decorated types may 
have been made by only one generation. The more elaborate a 
type the more it demands concentration. I n  mechanical parallel 
the tension of the elastic cord will be greatest for the peculiar 
types. 

T h e  Sequence D a t e  of Graves.-The different types of 
pottery in a grave will each give a fresh limitation of the possible 
range, as in the following cases, from Abydos:- 

B 22b 30-37 w 55 72-78 B 38a 43-66 
B 25f 30-50 R 26 55-80 W 42 62-72 
P I I ~  31-63 L 17c 51-78 R Z ~ C  36-80 
P I I ~  35-71 L 36a 58-80 R 6ja 49-68 

L 53a 48-74 R 80 41-72 

- - L 53c 54-80 - 
Limits 3 5-37 72-74 62-66 

These dates of graves serve then to date all the other objects 
found in the grave. A fresh series of graves will sometimes slightly 
extend one or two of the ranges already found for a type; but 
the graves with sufficient varieties work out with a very small 
range of uncertainty. The scale of 50 parts, 30-79, which was 
adopted for Egypt, is not a t  all too minute in its subdivision, as  
the resulting dates work out to two or three units. Twenty-five 
years after this was done the scale has been continued back to 
S.D. 20--29 to include the still earlier prehistoric age of Badari. 

Precautions.-In forming a corpus, various of the 99 numbers 
should be left unused where a large step lies between types, so as 
to leave numbers for future discoveries; similarly in assigning 
letters for varieties, especially where a large difference exists. In  
ages where a good dating is already known by records, it is best to  
make larger groups (as 33-37), and place all the forms in order 
of date, as this will point t o  their true relation. 

For applying the system of sequences precautions are needed. 
First, there must be a sufficient series of dated graves, each con- 
taining many varieties of pottery. For a n  entirely fresh country 
at  least 500 grave groups are wanted; for joining on an extension 
to an existing system a few dozen graves will give a prelimi- 
nary view, useful as a framework for fresh evidence. Secondly, 
all kinds of evidence must be taken into account, not only forms, 
but decoration, relation to other forms, descent of a type, 
peculiar personalities in the work, and not only pottery but all 
other material of which there may be enough to give an indi- 
cation, as ivory, stone, flintwork, and metal. Thirdly, 'the histor- 
ical view should have consistency. If there is a large change of 
types a t  any point of the dating, this may modify the arrange- 
ment of the slips. 

The final aim of archaeology is to have a separate corpus of 
types of each great period of each country, not only for pottery 
but for all other classes of objects. Thus the whole of the materi- 



SEQUESTER-SEQUOIA 
a1 products of the past can be put in  an organized connection, 
and so give a definite basis for our knowledge of man's ability and 
purpose. (W. M. F. P.) 

SEQUESTER, VIBIUS (4th or 5th century A.D.), the sup- 
posed author of an alphabetical list of geographical names occur- 
ring in  the Roman poets. Several of the names given cannot be 
traced; the compiler perhaps had access to sources no longer 
extant. 

Editions by C. Bursian (Ziirich, 1867), and in A. Riese, Geographi 
Latinz minores (1878) ; see also Teuffel, Hist. of Roman Literature 
(Eng. trans.,  goo), 445, I. 

SEQUESTRATION. I n  law, the term "sequestration" has 
many applications; thus it  is applied to  the act of a belligerent 
power which seizes the debts due from its own subjects to the 
enemy Power; to  a writ directed to  Persons, "sequestrators," to  
enter on property of defendant and seize goods (see PRACTICE 
AND PROCEDURE) ; to  taking profits of a benefice to  sat- 
isfy the creditors of the incumbent. Since the goods of the church 
cannot be touched by a lay hand, the writ is issued to the bishop, 
and he issues the sequestration order to  the churchwardens, who 
ca!!cct thc profits and satisfy the demand. Similarly when a bene- 
fice is vacant the churchwardens take out sequestration under the 
seal of the Ordinary and manage the profits for  the next incum- 
bent. In  the Scots law of bankruptcy the tern1 "~equestration" is 
used of the taking of the bankrupt's estate by order of the ~0u1-t 
for the benefit of the creditors. 

SEQUIN, the French form of Ital. zecchino, the name of a 
Venetian gold coin, first minted about 1280, and in use until the 
fall of the Venetian republic. I t  was worth about nine shillings. 
I t  bore on the obverse a figure of St. Mark blessing the banner 
of the republic, held by a kneeling doge, and on the reverse a 
figure of Christ. Milan and Genoa also issued gold sequins. The 
word in Italian was formed from zecca, Span. zeca, a mint, an 
adaptation of Arabic sikka, a die for coins. 

The term "sequin" is used for small discs made of thin 
metal, tinfoil, celluloid or other composite material, highly glazed 
and brightly coloured, and applied as trimming for ladies' dresses. 

SEQUOIA, a genus of conifers (see GYMNOSPERMS) of the 
Taxodiaceae, the redwood family, comprising two species, S. 
sempervirens, redwood, and S. 
gigantea, bigtree, the former 
native only to  the coast of Cali- 
fornia and a few miles across 
the boundary into Oregon; the 
latter native only to  the westerly 
slope of the Sierra Nevada, in  
California, where i t  stands in  
certain well-defined groves, prin- 
cipally at  altitudes of from 5,000 
to 8,000 ft. Fossil remains of 
several other species have been 
found in widely scattered locali- 
ties in  the northern hemisphere 
in strata of various geologic pe- 
riods as far back as the Jurassic. 
Both species are strongly re- 
sistant to  the attack of insects, 
fungal parasites and to fire, be- SEQUOIA SEMPERVIRENS, SHOWING 
cause of the presence of tannin B R A N C H  WITH G R E E N  CONES A N D  

and the absence of resin and M A L E  OF A CONE ( A )  

pitch. 
Although the origin of the name Sequoia is not definitely 

known, it  has been generally assumed that Endlicher, who gave 
it the name Sequoia sempervirens, had in mind the Cherokee In- 
dian, Sequoyah, who had made i t  possible for his people to read 
and write in their tribal language through the invention of a 
system of syllable characters. Sequoyah (Sequoya, Sikwayi) was 
born in  Tennessee about 1760 and died in Mexico in 1843. 

The redwood, S. senzpervirens, is among the tallest of trees. 
Many specimens attain a height of over 300 ft., and one stand- 
ing near Dyerville, Kumboldt county, was measured at  364 f t .  The 
maximum diameter of the redwood is about 18 ft., considerably 

less than that of the bigtree, although exceeded by very few other 
trees. Mature trees vary in  age from about 400 years to  about 
2,000. The redwood grows in comparatively homogeneous forests, 
remarkable not only for the perfection of the tall graceful trunks 
and for  the rich foliage, but also for  the luxuriant growth of 
ferns and other plants that covers the forest floor. The bark is 
characteristically a dark reddish-brown, fibrous and deeply fur- 
rowed. The tree usually spreads a t  the base, with huge buttresses, 
often with round "burls." The branches of the younger trees 
sweep down t o  the ground, giving them a conical form; but as  
the trees grow older the lower trunks become clear and the 
branches higher up stand out more stiffly and irregularly. Unlike 
nearly all other coniferous trees, the redwood produces stump 
sprouts which attain commercial proportions in 30 to 50 years. 
Thus following logging operations, forest generation through vege- 
tative means is reasonably assured. The wood is rich reddish- 
brown in colour, of even grain, strong and very durable. I t s  
commercial value has caused heavy inroads to  be made into the 
more accessible stands. Logging operations on a vast scale still 
,,,tinue, but through the educational activities of the save-the- 
~ ~ d ~ ~ ~ d ~  ieague and orgarlizdtiuns, fine stands of 
virgin timber have been preserved and are protected in state 
parks. Comprised in the state park system there were, in  1943, 
40,000 acres, mostly in Humboldt and Del Norte counties. 

The bigtree, S. gigantea, is the largest of all trees in bulk and 
is commonly reputed to be "the oldest living thing." Largest 
specimen is the "General Sherman tree" in Sequoia National 
park, measuring 1014 f t .  in circumference a t  base, mean base 
diameter 32 ft., diameter 8 f t .  above ground 27 ft., diameter 100 

f t .  above ground 183 ft., height above mean base 272 ft., diameter 
of largest branch (130 ft. above ground) 63 ft., total weight esti- 
mated a t  2,150 tons, of which the foliage alone constitutes 155 
tons (Fry and White, 1938). A few specimens stand over 300 ft. 
high but are less in  total bulk than L'General Sherman." Age, 
based on ring counts, is known to exceed 3,000 years in some in- 
stances. Although several extensive groves of bigtrees have been 
cut down and a few are still threatened, most of the groves are 
under the protection of national or state parks or national forests. 
There are about 70 distinct groves, containing from as few as 4 
to as many as 3,500 mature trees and in many instances count- 
less numbers of seedlings and young trees. 

Best known groves are: Calaveras, a state park; Tuolumne, 
Merced and Mariposa, in Yosemite National park; General Giant 
and Redwood Mountain, in Kings Canyon National park; Giant 
Forest, Redwood Meadow, Atwell and Garfield, included with a 
number of others in  Sequoia National park. 

The earliest known mention of the bigtree is a narrative of 
Walker's expedition of 1833 published in 1839. Bidwell claimed 
that he saw the Calaveras grove in 1841 but did not mention it  
in print until long afterward. Others undoubtedly saw the big- 
tree before 18j2, but it  was not until that year that the Calaveras 
grove was made known to the world. 

Sequoia National Park.-In 1890 a group of citizens of Tu- 
lare county, Calif., led by George W. Stewart and aided by the 
California Academy of Sciences, a t  San Francisco, fearing the 
continued destruction of the bigtrees, especially those of the 
Giant Forest, prevailed upon congress to  set aside a small tract 
as a national park. This act of Sept. 25, 1890, was followed im- 
mediately by an enlargement of the area to  seven townships 
through a clause tacked onto the Yosemite National Park bill. 
enacted Oct. I ,  1890. Many of the finest trees, however, while 
within the park, were nevertheless on patented land and were 
continually in jeopardy until 1916-21, when under leadership of 
Stephen T .  Mather, director of the National Park service, these 
lands were purchased and donated to the government. By act of 
July 3, 1926, the park was enlarged to include the upper canyon 
of Kern river and an adjacent territory of exceptionally rugged 
character, the Sierra crest, including the summit of Mt.  Whitney. 
forming the eastern boundary. By 1942 the park embraced 386,- 
560 acres. 

BIBLIOGRAPIIY.-C. S. Sargent, The Silva of North America (1806) ; 
John hfuir, Our A'ational Parks (1901, 1909); W. L. Jepson, The 
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Silva o f  Californ& (1910) and The Trees of Cal-lfornia (1923) ; E. W. 
Berry, Tree Ancestors (1923); W. Fry and J. R. White, Bag Trees 
(1930, 1938); W. M. EIarlow and E. S. Harrar, Textbook oj Den- 
drology (1937, ~ 9 4 1 )  ; J. C. Shirley, The Redwoods of Coast and 
Sierra (1936, 1938) ; Save-the-Redwoods league reports and pamphlets 
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formation. (F.P. F.; X.) 

SERAIN@, town, province of LiCge, Belgium. Pop. ( 1 ~ 3 8 ) ,  
42,983. I t  is on the Meuse, above LiCge, and owes its importance 
to  John Cockerill, who, in partnership with King William I. of the 
Netherlands, founded what is still called the "John Cockerill 
company," making machinery, with headquarters in the old 
summer-palace of the prince-bishops of Liege. The company in 
1890 established a shipbuilding branch a t  Hoboken on the 
Scheldt. The Val S. Lambert glass-works are also famous. 

SERAJEVO, the capital of Bosnia in  Yugoslavia. See SARA- 
JEVO. 

SERAMPORE, a town of British India, in the Hooghly dis- 
trict of Bengal, on the right bank of the river Hooghly, opposite 
Barrackpore, on the East Indian railway, 12 m. from Howrah. 
Pop. (1931) 39,056. The Danes established themselves here in 
1755 and called the town Frederiksnagar. With the rest of the 
Danish possessions in India, i t  was acquired by purchase by the 
English in 1845. Serampore was the home of the Baptist mission 
founded by Carey; a theological college is still maintained by the 
mission. Serampore owes its present importance to  the jute 
industry. 

SERAO, MATILDE (1856-1927), Italian novelist and jour- 
nalist, was born a t  Patras in Greece. Her father was an Italian, 
a political emigrant, and her mother a Greek. She was a tele- 
graph clerk in  Naples, but early attracted notice by short stories 
contributed to  the press. Her  novel, Fantasia (1883), first defi- 
nitely established her as a writer full of feeling and analytical 
subtlety. She spent the years between 1880 and 1886 in Rome, 
where she published volumes of short stories and also novels. 
all dealing with the life of the people: Cuore In f e rmo  (1881), 
Fior d i  Passione (1883), L a  Conqzrista d i  R o m a  (1885), La 
Virtzi di Checchina (1884) and Piccole Anime (1883). With 
her husband, Edoardo Scarfoglio, she founded I1 Corriere di 
Roma ,  the first Italian attempt to  model a daily journal on the 
lines of the Parisian press. The paper was short-lived, and when 
it  was given up  Matilde Serao established herself in Naples, where 
she edited 11 Corriere di Napoli  and in 1891 founded II Mattifzo, 
which became the most popular daily paper of southern Italy. 
Between 1890 and 1902 she produced Paese di Cuccagna, Ventre 
d i  Napoli, Addiu  Amore ,  All' Er ta  Sentinella, Castigo, La  Bal- 
lerina, Suor Giovanna della Croce, Paese d i  Geszi, novels in which 
the character of the people is rendered with sensitive power and 
wide sympathy. Most of these have been translated into Eng- 
lish. She died on July 25, 1927. 

SERAPHIM, plural of the Hebrew noun s&@h, is the name 
of the supernatural beings attendant upon Yahweh in Isaiah's 
vision, Isaiah vi. 2, 6. Each has six wings, and apparently human 
feet, hands and voice. They chant in antiphon the praise of Yah- 
weh. Representations of such mixed figures were to be found a t  
the entrance t o  oriental temples, where they served as guardians 
of the gate, and they also are depicted upon coins of the Roman 
period. I t  is not unlikely that this feature in the prophet's vision 
was due to  his seeing such figures a t  the entrance to the Temple and 
hearing the chants of the choir immediately before he passed into 
ecstasy. I t  is noteworthy that "the thresholds were moved" (v. 4 )  
a t  the voice of the seraphim. The singular noun is used in Num- 
bers xxi. 8, Isaiah xiv. 29, XXX. 6, where it  is rendered "fiery ser- 
pent": accordingly it has been supposed that the seraphim were 
originally serpentlike in form. 

SERAPIBN or SARAPION (fE. C. 3 j0 ) ,  bishop of Thmuis in 
the Nile Delta and a prominent supporter of Athanasius in the 
struggle against Arianism (sometimes called, for his learning, 
Scholasticus), is best known in connection with a prayer-book or 
sacramentary intended for  the use of bishops. This document, 
contained in a collection of Egyptian documents in an 11th-cen- 
turY ms. a t  the Laura On AthOs, was published by A. 
Dmitrijewskij in  1894, but attracted little attention until inde- 

pendently discovered and published by G. Wobbermin in 1899. 
I t  is a celebrant's book, containing thirty prayers belonging to 
the mass (19-30, I-6), baptism (7-11, 15, 16), ordination (12- 
141, benediction of bread and water (171, and (I8), 
omitting the fixed structural formulae of the rites, the Parts of 
the other ministers, and almost all rubrication, except what is 
implied in the titles of the prayers. The name of Serapion is 
prefixed to the anaphora of the mass ( I )  and to the group 15-18: 
but whether this indicates authorship is doubtful; for whereas 
the whole collection is bound together by certain marks of VO- 

cabulary, style and thought, 15-18 have characteristics of their 
own not shared by the anaphora, while no part of the collection 
shows special affinities with the current works of Serapion. 

But his name is a t  least a symbol of probable date and 
provenance: the theology, which is orthodox so far  as i t  goes, 
but "conservative," and perhaps glancing a t  Arianism, shows no 
sign that the Macedonian question has arisen; the doxologies, 
of a type abandoned by  the orthodox, and by  c. 370 treated by  
Didymus of Alexandria as heretical; the apparent presupposition 
that the population is mainly pagan ( I ,  20); the exclusive appro- 
priation of the mass to  Sunday (19; cp. Ath. up. c. Ar. I I ) ,  
whereas the liturgical observance of Saturday prevailed in Egypt 
by c. 380: the terms in which monasticism is referred to-together 
point to c. 350; the occurrence of official interpreters (25) points 
to a bilingual Church, i.e., Syria or Egypt; and certain theological 
phrases (&yCvv.rl~os, irrt&~pia, p6v7 K ~ O O X L K ~ ~  i ~ ~ k q ~ i a )  char- 
acteristic of the old Egyptian creed, and the liturgical character- 
istics, indicate Egypt; while the ~ e t i t i o n  for rains (z3), without 
reference to the Nile-rising, points to  the Delta as distinguished 
from Upper Egypt. The book is important, therefore, as the 
earliest liturgical collection on so large a scale, and as belonging 
to Egypt, where evidence for  4th-century ritual is scanty as 
compared with Syria. 

The rites form a link between those of the Egyptiafz Church 
Order (a 3rd- or early 4th-century development of the H ~ P P O ~ Y -  
tean Canons, which are perhaps Egyptian of c. 260) and later 
Egyptian rites-marking the stage of development reached in 
Egypt by c. 3 50, while exhibiting characteristics of their own. 

See J. Wordsworth, Bishop SaraPion's Prayer-Book (1899). 
SERAPIS, a famous Graeco-Egyptian god. The statue of 

Serapis in the Serapeum of Alexandria was of purely Greek type 
and workmanshipa  Hades or Pluto enthroned with a basket 
or corn measure on his head, a sceptre in  his hand, Cerberus a t  
his feet, and (apparently) a serpent. I t  was proclaimed as the 

.anthropomorphic equivalent of a much revered and highly popu- 
lar Egyptian beast-divinity, the dead Apis, assimilated to Osiris. 
The Greek figure probably had little effect on the native ideas, 
but it  is likely that i t  served as a useful link between the two 
religions. The god of Alexandria soon won a n  important place 
in the Greek world. The anthropomorphic Isis and Horus were 
easily rendered in Greek style, and Anubis was prepared for by 
Cerberus. The worship of Serapis along with Isis, Horus and 
Anubis spread far and wide, reached Rome, and ultimately be- 
came one of the leading cults of the west. The  destruction in 
A.D. 385 of the Serapeum of Alexandria, and of the famous idol 
within it, after the decree of Theodosius, marked the death-agony 
of paganism throughout the empire. 

I t  is assumed above that the name Serapis (so written in  later 
Greek and in Latin, in earlier Greek Sarapis) is derived from the 
Egyptian Userhapi-as i t  were Osiris-Apis-the name of the bull 
Apis, dead and, like all the blessed dead, assimilated to  Osiris, 
king of the underworld. There is no doubt that Serapis was be- 
fore long identified with Userhapi; the identification appears 
clearly in a bilingual inscription of the time of Ptolemy Philo- 
pator (221-205 B.c.), and frequently later. I t  has, however, been 
contended by an eminent authority (Wilcken, Archiv f u r  Papy- 
rusforschung, iii. 249) that the parallel occurrence of the names 
Sarapis and Osorapis (Userhapi) points t o  an independent origin 
for the former. But doublets, e.g., Petisis-Petesis, are common 
in Graecisms of Egyptian names. See  EGYPT: Religion. 

See ISIS; A. BouchC-Leclercq, Histoire &s Lagides, i. (1903), ch. 
iv.; J. G .  Milne, History of Egypt under Roman Rule (1898), p. 140; 
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G. Lafaye, Histoire d u  culte des divinitts d'rilexandrie hors de l 'egypte 
(Paris, 1884). 

SERBIA (Srbiya), formerly an inland kingdom of south- 
eastern Europe, situated in the north of the Balkan Peninsula, 
now incorporated in Yugoslavia (q.v.). The frontier, as defined 
by the Berlin Treaty of 1878, was, roughly speaking, indicated 
by rivers in the north, and by mountains in the south. In the 
north, between Verciorova and Belgrade, the Danube divided 
Serbia from Hungary for I j7 m.; and between Belgrade and the 
border village of Racha the Save divided it  from Croatia-Slavonia 
for 80 m. I n  the north-west the Drina flowed for 102 m. between 
Bosnia and Serbia; in the north-east the Danube, for 50 m., and 
the Timok for 23 m., constituted respectively the Rumanian and 
Bulgarian boundaries. Various mountain ranges marked, the 
frontiers of Bosnia on the west, Turkey on the south-west and 
south, and Bulgaria on the south and south-east. According to 
the survey carried out by the Serbian general staff in 1884 the 
area of the country was 18,782 sq m. 

HISTORY I 
The Serbs (Srbi, as they call themselves) are a Slavonic nation, 

ethnically and by language the same as the Croats (Hrvati, 
Horvati, Croati). The Croats, however, are Roman Catholics 
and use the Latin alphabet, while the Serbs belong to the Ortho- 
dox Church and use the Cyrillic alphabet, augmented by special 
signs for the special sounds of the Serb language. (See SLAVS.) 

The earliest mention of the Serbs is to be found in the ninth 
century; the origin of the name which appears alike in Lusatia 
and the Balkans is obscure. Nothing is known of their earlier 
history except that they lived as  an agricultural people in Galicia, 
near the source of the river Dniester. I n  the beginning of the 
6th century they descended to the shores of the Black Sea. Thence 
they began to move westerly along the left shore of the Danube, 
crossed that river and occupied the north-western corner of the 
Balkan Peninsula. According to the emperor Constantine 
Porphyrogenitus, the emperor Heraclius (61-640) invited the 
Serbs to settle in the devastated north-western provinces of the 
Byzantine empire and to defend them against the incursions of the 
Avars. According to newer investigations, Heraclius only made 
peace with them, confirming them in the possession of the prov- 
inces which they already had occupied, and obtaining from them 
a t  the same time the recognition of his suzerainty. Their known 
history as a Balkan nation begins towards the middle of the 7th 
century. 

T h e  Zhupaniyas.-In their new settlements the Serbs did not 
form a t  once a united political organization. The clans more or 
less related to  each other, occupied a certain territory, which as 
a geographical and political unit was called Zhupa or Zhupaniya 
(county), the political and military chief of which was called 
Zhupan. The history of the Serbs during the first five centuries 
after their arrival in their present country was a struggle be- 
tween the attempts a t  union and centralization of the Zhupaniyas 
into one state under one government, and the resistance to such 
union and centralization. The more powerful Zhupan was tempted 
to subjugate and absorb the less powerful Zhupaniyas. If suc- 
cessful, he would take the title of Veliki Zizupan (Grand Zhupan). 
But such unions were followed again and again by decentraliza- 
tion and disruption. The earlier history of the Serbs on the Balkan 
territory is especially turbulent and bloody, one of the minor 
causes being the struggle between the ancient Slavonic order of 
inheritance, according to which a Zhupan ought to be succeeded 
by the oldest member of the family and not necessarily by his 
own son, and the natural desire of every ruler that his own son 
should inherit the throne. 

This internal political process was complicated by the struggle 
between the Greek Church and Greek emperors on the one side 
and the Roman Catholic Church and the Roman Catholic Powers 
(Venice and Hungary) on the other, for the possession of exclu- 
sive ecclesiastical and political influence. The danger increased 
when the Bulgarians came, towards the end of the 7th century, 
and formed a powerful kingdom on the eastern and south-eastern 
frontiers of the Serbs. Practically from the 8th to the 12th cen- 

tury the bulk of the Serbs was under either Bulgarian or Greek 
suzerainty, while the Serbo-Croat provinces of Dalmatia acknowl- 
edged either Venetian or Hungarian supremacy. 

T h e  Visheslav Dynasty.-The first Serb princes who more 
or less successfully united several Zhupaniyas into one state, 
belonged to what might be called "the Visheslav dynesty." 
Zhupan Visheslav lived in the beginning of the 9th century, and 
seems to have been the descendant of that leader of the Serbs 
who signed the settlement treaty with the emperor Heraclius 
towards the middle of the 7th century. His ancestral Zhupaniya 
comprised Tara, Piva, Lim (the neck of land between the 
Montenegro and Serbia of pre-war days). Visheslav's son Rado- 
slav, his grandson Prissegoy, and his great-grandson Vlastimir, 
"the first clear personality" of Serbian history, continued his 
work. Vlastimir successfully defended the western provinces of 
Serbia against the Bulgarians, although the eastern provinces 
(Branichevo, Morava, Timok, Vardar, Podrimlye) were occu- 
pied by the Bulgars. The Bulgarian danger, and probably the 
successful operations of the Greek emperor Basil the Macedonian 
(867-886), determined the Serbian Zhupans to acknowledge again 
the suzerainty of the Greek emperors. One of the important con- 
sequences of this new vassalship to the Byzantine empire was that 
the entire Serbian people embraced Christianity, about 879-a 
process begun, however, by Latin priests between 642 and 731. I n  
all important transactions the Serbians were led by the Grand 
Zhupan Mutimir Visheslavich (d. 890). During the reign of his 
heirs almost all the Serbian provinces were conquered by the Bul- 
garian Tsar Simeon (924). I n  931 Chaslav, one of the princes 
of the Visheslav dynasty, liberated the largest part of the Serbian 
territory from Bulgarian domination, but to  maintain that liberty 
he had to acknowledge the Byzantine emperors as his suzerains. 

T h e  Pr inces  of Z e t a  and t h e  F i r s t  Serb Kingdom.-To- 
wards the end of the 9th century the political centre of the Serbs 
was transferred to  Zeta (or Zenta: see MONTENEGRO) and the 
Primorye (Sea-Coast). The prince (sometimes called king) of 
Zeta, Yovan Vladimir, tried to stop the triumphal march of the 
Bulgarian Tsar Samuel through the Serb provinces, but in 989 
was defeated, made prisoner and sent to  Samuel's capital, Prespa. 
The historical fact that Vladimir married Kossara, the daughter 
of Samuel, and was sent back to Zeta as reigning prince under 
the Bulgarian suzerainty, forms the subject of the first Serb novel, 
Vladimir and Kossara, as early as the 13th century. Vladimir, 
who seems to have been a noble-minded man, was murdered by 
Samuel's successor, the usurper Tsar Vladislav (1015). By the 
Christians of both churches in Albania he is to this day venerated 
as a saint. But after the death of Samuel the Bulgarian power 
rapidly lost the Serb provinces, which, to  get rid of the Bulgarians, 
again acknowledged the Greek overlordship. About 1042, how- 
ever, Prince Voislav of Travuniya (Trebinje), cousin of the 
assassinated Vladimir of Zeta, started a successful insurrection 
against the Greeks, and united under his own rule Travuniya, 
Zahumlye (the modern Herzegovina) and Zeta. His son Michael 
Voislavich annexed the important Zhupaniya of Rashka (Rascia 
or Rassia), and in 1077 was addressed as king (rex) in a letter 
from Pope Gregory VII. His son Bodin enlarged the first Serb 
kingdom by annexing territories which up  to that time were under 
direct Greek rule. After Bodin's death the civil wars between his 
sons and relatives materially weakened the kingdom. Bosnia 
reclaimed her own independence; so did Rashka, whose Grand 
Zhupans came forward as leaders of the Serb national policy, 
which aimed at  freedom from Greek suzerainty and the union of 
all the Serb Zhupaniyas into one kingdom under one king. The 
task was difficult enough, as the Byzantine empire, then under the 
reign of the energetic Manuel Comnenus, regained much of its 
lost influence. About the middle of the 12th century all the Serb 
Zhupaniyas were acknowledging the suzerainty of the Byzantine 
emperors. 

T h e  N e m a n y i c h  D y n a s t y  a n d  t h e  Serb Empire.-A change 
for  the better began when Stephen Nemanya became the Grand 
Zhupan of Rashka (11 59). He succeeded in uniting all the Serb 
countries except Bosnia under his rule, and although he never took 
the title of king, he was the real founder of the Serb kingdom and 
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of the royal dynasty of Nemanyich, which reigned for nearly zoo 
years. His youngest son, Prince Rastko, secretly left his father's 
court, went to a convent in Mount Athos, where Stephen Nemanya 
died as the monk Simeon at  Chiliandarion in I 200 ,  became a monk, 
and afterwards, under the name of Sava, the first archbishop of 
Serbia. As such he established eight bishoprics and encouraged 
learning. H e  is regarded as the great patron of education among 
the Serbs, as a saint, and as one of the greatest statesmen. After 
Stephen Nemanya and Sava the most distinguished members of the 
Nemanyich dynasty were Stephen Urosh I .  (1243-76), his son 
Milutin ( I  281-1321) and Stephen Dushanl (1331-1355). Urosh 
married Helen, a daughter of the exiled Latin Emperor of Con- 
stantinople, Baldwin II. ,  and through her kept friendly relations 
with the French court of Charles of Anjou in Naples. He en- 
deavoured to negotiate an alliance between Serbs and French 
for the partition of the Byzantine empire. His son Milutin con- 
tinued that policy and increased his territory by taking several 
fortified places from the Greeks; but later he joined the Greeks 
under the emperor Andronicus against the Turks. Milutin's 
bastard's son, Stephen Dushan, was a great soldier and statesman. 
Seeing the danger which menaced the disorganized Byzantine 
empire from the Turks, he tried to prevent the Turkish invasion 
of the Balkan peninsula by replacing that empire by a Serbo- 
Greek empire. He took from the Greeks Albania, Epeiros, 
Thessaly and Macedonia (excepting Salonika). Towards the end 
of 1345 he proclaimed himself "emperor of the Serbs and the 
Greeks," and was solemnly crowned a t  Skoplje on Easter Day 
1346. At the same time he raised the archbishop of Ipek (Petch), 
the primate of Serbia, to the dignity of patriarch. Three years 

'later he convoked the Sabor (parliament) a t  Skoplje to  begin a 
codification of the laws and legal usages. The result was the 
publication, in 1349, of the Zakonik Tsara Dushana (Tsar Du- 
shan's Book of Laws), a code of great historical interest which 
proves that Serbia was not much behind the foremost European 
states in civilization. I n  1355 Dushan began a new campaign 
against the Greeks, the object of which was t o  unite Greeks, 
Serbs and Bulgars and prevent the Turkish power taking root 
on European ground. While making preparations for a siege of 
Constantinople he died suddenly a t  Deabolis on Dec. 20, 1355. 
Under his only son Stephen Urosh V., a young man of nineteen, 
his brother Simeon Urosh and some of the powerful viceroys of 
Dushan's provinces made themselves independent. The most 
prominent amongst them was Vukashin, who proclaimed himself 
king of Macedonia. H e  wished to continue Dushan's policy and 
to expel the Turks from Europe, but in the battle on the Maritza 
on Sept. 26, 1371, his army was destroyed and he was slain. Two 
months later Tsar Urosh died, and the rule of the Nemanyich 
dynasty ended. 

T h e  T u r k i s h  Invasion:  KOSOVO.-After a few years of in- 
decision and anarchy the Sabor met a t  Ipek in 1374 and elected 
Knez (count) Lazar Hrebelyanovich, a kinsman of Urosh, as 
ruler of the Serbs. H e  tried to  stop the further disruption of the 
empire and to organize a Christian league against the Turks. This 
was the real cause of the Turkish attacks on Bulgaria and Serbia 
in 1389, which resulted in the subjugation of Bulgaria and in the 
defeat of the Serbs a t  Kosovo (June IS, 1389). No event has 
made such a deep impression on the Serbs as the battle of Kosovo 
-probably because the flower of the Serb aristocracy fell in that 
battle, and because both the tsar of the Serbs, Lazar, and the 
sultan of the Turks, Murad I., lost their lives. The Sultan was 
killed by the Serb knight or voyvode Milosh Obilich (the later 
alteration of the inelegant Kobil "son of a brood-mare"). There 
exists a cycle of national songs-sung to this day by the Serb 
bards (gus1ari)-concerning this battle. 

T h e  Despotate.-After the battle of Kosovo Serbia existed 
for some seventy years (1389-1459) as a country tributary to 
the sultans but governing itself under its own rulers, who received 
from the Greek Emperor and bore the Greek title of "despot." 
The first d e s ~ o t  was Tsar Lazar's eldest son, Lazar 11. or "Ste~hen 

the Tall," who was an intimate friend of Sigismund IV., king of 
Hungary and emperor of the Germans. Being childless, Stephen 
appointed his nephew, George Brankovich, to  be his successor. 
George worked to establish an alliance between Serbia, Bosnia 
and Hungary. But before such an alliance could be arranged, 
Murad 11, attacked Serbia in 1437 and forced George to seek 
refuge in Hungary, where he continued to work for a Serbo- 
Hungarian alliance and organized an expedition, under the joint 
command of the Despot George and of Hunybdi Jbnos, which 
defeated the Turks in a great battle a t  Kunovitsa in  1444. The 
sultan was forced to restore all the countries previously taken. 
At the age of ninety George was wounded in a quarrel with the 
Hungarian governor of Belgrade, Michael Szilagyi, and died on 
Dec. 24, 1456. His youngest son Lazar 111. succeeded him, but 
only for a few months. Lazar's widow Helena Palaeoliogina offered 
Serbia to  the pope, hoping thereby the secure the assistance of 
Roman Catholic Europe against the Turks. Indeed, for a few 
months, a Roman Catholic prince, Stephen Tomashevich, son of 
the king of Bosnia, who had married Lazar 111,'s daughter, was 
"despot" at  the then capital of Semendria. But no one in Europe 
moved a finger to help Serbia, and Sultan Mohammed 11. occu- 
pied the country in 1459, with the aid of the anti-Catholic Serbs, 
making it a pashalik under the direct government of the Porte. 

For fully 345 years Serbia remained a Turkish pashalik, endur- 
ing all the miseries which that lawless rCgime implied (see 
TURKEY: History). But the more or less successful invasions of 
the Turkish empire in Europe by the Austrian armies in the 18th 
century-invasions in which thousands of Serbs always partici- 
pated as volunteers-prepared the way for a new state of things. 

The defeat of Kosovo reduced Serbia t o  a passive r61e: she 
looked on helplessly when the Turks overran Bulgaria (1393) and 
when Sigismund of Hungary's new crusade ended in the disaster of 
Nicopolis (1396). The Turks thus entrenched themselves firmly 
to the south and east, and all that Stephen Lazarevif, could hold 
was the country lying between the Danube, Save, Drina and 
Timok, as far south as NiS. Stephen paid tribute to  the Sultan 
and served as his vassal a t  Angora (1402), afterwards escaping 
to Byzantium and receiving from Manuel 11. the title of Despot. 
In  this dignity he was succeeded in 1427 by his nephew George 
Brankovif,, who married a Cantacuzene and maintained himself 
by alliance with the Eastern Empire and Hungary. King Sigis- 
mund seized Belgrade and forced George to  transfer his capital to 
the Danubian fortress of Smederevo (Semendria), but compen- 
sated him with huge grants of land in Southern Hungary. Though 
he gave his daughter Mara in marriage to  Sultan Murad (1433), 
George was attacked and expelled by  the Turks in 1439 and only 
recovered his dominions thanks to King Ladislas of Hungary's vic- 
torious Balkan campaign in 1443. The Turkish triumph a t  Varna 
next year ended all hope of a general Christian Coalition, and the 
rest of George's reign is filled by precarious intrigue and negotia- 
tion with Turk, Hungarian and Venetian, with Skanderbeg and the 
new ruler of Hercegovina. George died at  the age of 80 in 1456, 
in the same year that John Hunyidy died after his successful 
defence of Belgrade against Mohammed 11. George's son Lazar 
only survived him one year, the succession was disputed, and in 
1459 Smederevo and all Serbia were finally overrun by Moham- 
med. The fall of Bosnia (1463) and of Hercegovina (1483) set 
the seal to Turkish predominance in the Balkans. The only frag- 
ments of Southern Slav territory to  retain independence were the 
Ragusan Republic (Dubrovnik) and Montenegro. Under the Sul- 
tans Selim I. (1512-20) and Suleiman I. (1520-66) the Turks 
resumed the offensive northwards: in 1521 Belgrade was wrested 
from Hungary, and in 1526 the battle of Mohics broke Hun- 
gary's powers of resistance, and led to her partition. The numer- 
ous Serb colonies which had been formed along the Danube and in 
Southern Hungary after the conquest of Serbia, shared the fate of 
the Manvars: the Banat of Taice, Svrmia and Darts of Croatia -- - - 

l ~ ~ ~ h ~ ~  is'a term of endearment, derived from durho, ( and Dalmatia were also seized by t h e ~ u r k s ,  whoie constant raids 
and not, as formerly believed by Western philologists, from dushiti, into Croat and Slovene territory forced the Habsburgs to organize 
"to strangle." the defensive Military Frontiers (q.v.). 
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Serbia U n d e r  T u r k i s h  Rule.-Serbia, like Bulgaria, felt the 

full weight of Turkish rule, for they were the direct road of strate- 
gic advance westwards. The Serbian aristocracy was wiped out- 
save in Bosnia, where it  accepted Islam to save its lands and thus 
became a-national in feeling: the peasantry was bled mercilessly 
by the haratch (bloodtax), their children thus supplying the Turk- 
ish army with recruits and becoming the instrument of their own 
subjection. Only the Church kept the national spirit alive. I n  
I 557 the grand Vizier Mohammed Sokolovii, a native of Herze- 
govina, revived the Patriarchate of PeC (Ipek) in favour of his 
brother Makarij: and this See avoided the Hellenizing influences 
which submerged the Bulgarian sister Patriarchate of Ohrid. 
Native literature almost ceased to exist, though fragments of cul- 
ture survived in the monasteries. During the 16th century Serb 
was still the lingua frarcca of the Peninsula, spoken by the local 
Begs and Pashas and freely used in correspondence between the 
Porte and Ragusa or John ZQpolya of Hungary: this explains the 
attempt of the Slovenes, Primus Truber and Baron Ungnad, to 
win over to Protestantism the Balkan Slavs, and even the Turks, 
by issuing from Urach and Tiibingen Slav books in Latin, Cyrillic 
and Glagolitic type. Under Turkish rule the Serbs were increas- 
ingly agricultural, Balkan trade being mainly in the hands of 
Vlachs and Ragusans. The mining industry was abandoned, and 
Sarajevo, Mostar and Novipazar grew in importance. Ragusan 
efforts declined rapidly after the earthquake of 1667: while colo- 
nies of exiled Sephardim Jews from Spain became prominent 
trading factors. I n  the 17th century there grew up a class of 
broken men, known as Hajduks, round whom popular legend and 
poetry centred: the most notable examples were in Montenegro 
(q.v.) and among the Uskoks (q.v.), of Dalmatia. 

In  the long war waged by the Habsburgs to recover Hungary, 
Croat and Serb soldiers played a great part in the Imperialist 
armies. I t  seemed as though Leopold I .  might emancipate at  
least the western half of the Balkan Peninsula. In  1690 he issued 
a proclamation to the Christian population, urging them to rise 
against their oppressors and promising his protection: and on 
the strength of this the Patriarch, Arsen Crnojevii, with 36,000 
Serbian families, migrated to Hungary. Two charters assured 
their recognition as a nation, freedom of religion and the right 
t o  elect their patriarch and voivode. These privileges were not 
observed, Arsen's successors were not allowed to call themselves 
Patriarchs, and the office of voivode remained unfilled. But the 
tide of Serb emigration continued; in the 18th century the Serbs 
formed flourishing centres a t  Karlovci (Karlowitz), Novi Sad 
(Neusatz), Kikinda etc.; and in the repeopling of the Banat and 
BaEka under Charles YI. and Maria Theresa they played a part 
only second to the Germans. 

The Treaty of Karlowitz (1699) restored all Hungary save 
the Banat to  Habsburg rule: after Eugkne's victories the Treaty 
of Poiarevac (Passarowitz, 1718) not merely won back the 
Banat, but converted Belgrade and the northern portion of Serbia 
(known as the Sumadija) into an Austrian province. During the 
next 20 years the hopes of the whole race turned towards Vienna, 
and such culture as the Serbs possessed centered in the towns of 
southern Hungary and the Military Frontiers. But the constant 
diversions of western policy and the exhsustion following the 
long wars prevented the Habsburgs from extending their con- 
quests farther southwards: and when in 1737 they renewed 
hostilities with Turkey, they suffered reverses and by the Treaty 
of Belgrade (1739) restored to the Porte all territory south of 
the Danube and Save. This, following upon the abortive rising 
in 1735 (due to non-fulfilment of the Leopoldine charter), 
increased the disillusionment of the Serbs, who henceforth turned 
their eyes increasingly towards Russia; numerous Serb colonies 
were founded north of Odessa by the Empress Elizabeth. In the 
Turkish war of 1769-74 Catherine the Great issued a manifesto 
to the subject Christian populations, while Austria remained 
inactive: and the Treaty of Kuchuk Kainardji (1774) formally 
recognised Russia's claim to champion Orthodox and Slav in- 
terests. I n  1787, when Russia and Austria again made joint 
cause against Turkey, the Serbs formed irregular bands in the 
latter's service, and Loudon's capture of Belgrade was the chief 

exploit of the war. When foreign complications forced Leopold 
11. to conclude peace and restore Belgrade ( I  792), the Serbs again 
saw their hopes dashed: but a new spirit was stirring, and the 
Turkish commissioner who saw one of the fortresses evacuated 
by a well armed and drilled detachment of native Serbs, exclaimed 
in just alarm to the Austrians, "Neighbours, what have you 
made of our rayah?" 

Serbia's W a r  of Independence.-During the next decade the 
rapid decay of the central Turkish authority placed outlying 
provinces a t  the mercy of insubordinate and rapacious soldiers: 
in Serbia there was a sharp conflict between the Pasha of Bel- 
grade, Hadji Mustafa, and the Janissaries quartered throughout 
the country. These latter allied themselves with Pasvan Oglu, 
the Pasha of Vidin, who successfully defied two sieges by regular 
Turkish armies (1796-98) and on his reconciliation with the 
Porte induced it  to support the Janissaries against Mustafa, 
whose mildness had earned him the name of "Mother of the 
Serbs." Finally the four "Dahis," or military chiefs, murdered 
Mustafa in  Dec. 1801, subjected Serbia t o  their lawless rule, 
and when the Serbs protested to Constantinople, organized a 
massacre of many of their foremost leaders (Feb. 1804). Fortu- 
nately a notable substitute was found in Karageorge (q.v.), who 
led an insurrection against the Dahis and decisively defeated the 
Pasha of Bosnia a t  MiSar in Aug. 1805, storming the citadel of 
Belgrade in the following December. Though at  first the in- 
surgents professed loyalty to  the Sultan, the breach became 
irreparable when in March 1807 Suleiman Pasha and his 2 0 0  

Janissaries, after having duly evacuated the fortress, were 
treacherously murdered on their way t o  the frontier. This was 
followed by the complete ejection of the Turks from the whole 
Pashalik of Belgrade. Karageorge, combining in a primitive 
manner the functions of commander-in-chief and chief of state, 
summoned the first SkupStina or assembly of notables, created 
a Senate on western models and laid the rudiments of administra- 
tion and education. Finding his overtures to Vienna (through 
Archduke Charles and the Aulic War Council) rejected, he 
turned to Russia, and in July 1807 negotiated a convention with 
Rodofinikin, the first Russian agent in Belgrade. The young 
state gallantly cooperated with Russia in her war with the Porte, 
and the Treaty of Bucharest (1812) included clauses which are 
the first international recognition of Serbia, secured to her a 
limited autonomy and to Russia a permanent right of interference 
on her behalf. On the other hand, its reinstatement of Turkish 
garrisons in Belgrade and other fortresses was a bitter disappoint- 
ment to  the Serbs, who had hoped for complete independence. 
Moreover, the withdrawal of Russian forces in  the south owing 
to Napoleon's Moscow campaign encouraged the Porte to  attempt 
the reconquest of Serbia in the summer of 1813. By October 
all resistance was crushed, and Karageorge forced into flight. 
But the new Pasha, Suleiman Skopljak, revived many of the 
worst features of the old regime, defied the Treaty and in Dec. 
1814 beheaded or impaled nearly 200 of the younger notables. 
On Palm Sunday 181 j ,  then, Milo6 Obrenovii (q.v.), again 
raised the standard of revolt. By August Serbia was virtually 
free, and Milo5 by diplomatic tact and moderation secured his 
recognition by the Porte as "Supreme Chief" (Vrhovni Knez) 
of Serbia. H e  further reassured the Porte by arranging the secret 
assassination of Karageorge, ~ h o  had returned from exile in 
the hope of heading a movement for full independence. Thus 
began the long feud between two rival dynasties. 

Serbia  a s  Autonomous  State.-In 1817 Milo5 secured 
from the SkupStina the recognition of his hereditary right, but this 
status was confirmed by the Sultan only in 1830,after the Conven- 
tion of Akkerman (1826) and the Treaty of Adrianople (1829) 
had provided for Serbian autonomy on fuller lines than those laid 
down a t  Bucharest in 1812. The hatti s h e ~ f  of 1830 still further 
defined that autonomy and in 1833 Milo's was able to occupy the 
Six Districts till then in dispute with the Turks. Turkish garrisons 
were retained in Belgrade, Sabac, Smederevo, Uiice and two other 
places, and Turkish residents were henceforth restricted to  these I towns. I n  home affairs Milo6 developed highly autocratic tenden- 1 cies, opposed representative institutions and used his pos~tion t o  
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enrich himself. I n  1835, however, a serious conspiracy forced 
him to summon a SkupStina, and though the new constitution 
which it voted never came into force owing to the hostility of 
the Porte and the Powers, another was promulgated by hatti sherif 
of the Sultan in  1838, instituting a Council of State or Senate 
and a Cabinet of four ministers. These years witnessed the 
curious spectacle of the two autocracies, Russia and Turkey, 
working to restrict the Prince's autocratic powers, while the 
Western Liberal Powers, Britain and France, favoured their 
extension. Fortunately the efforts of Palmerston's agents, Colonel 
Hodges and Lord Ponsonby, were unsuccessful. I n  1839 Milo: 
was forced to abdicate and withdraw, and government was carried 
on by the so-called "Defenders of the Constitution" (Ustavo- 
branitelji), led by VuEiC and PetronijeviC, first in the name of 
Milog's eldest son Milan, and on his death a month later, of the 
second son Michael (q.v.). I n  1842 Michael also was abandoned 
by the army and popular feeling and driven into exile. The 
SkupStina, instead of electing Thomas VuEii as he himself had 
hoped, now summoned t o  the throne Alexander, son of Kara- 
george, a man of mediocre ability and weak will. The hostility of 
Tsar Nicholas delayed recognition for many months, but in 
June 1843 a newly elected SkupStina unanimously confirmed the 
election of Prince Alexander. 

A l e x a n d e r  KarageorgeviC-The new reign was a period 
of growth and transition, in which a civil code was promulgated 
(1844), the judicial system completed (1846), a state printing 
press set up, the National Museum and Serbian Scientific Society 
founded. Primary and secondary education was encouraged, and 
an increasing number of young Serbs began to visit French and 
German universities. The publication of Vuk KaradiiC's version 
of the New Testament (1847) was a landmark in literary prog- 
ress: and his great services in collecting popular tales, ballads 
and proverbs and issuing the first scientific Serbian grammar 
and dictionary were crowned by his philological reforms and a 
new phonetic Serbian orthography, which, following parallel 
lines with Gaj's revision of Croat orthography, made Serbo-Croat 
literary unity a reality and thus laid the basis for political unity. 

I n  foreign policy Alexander leaned towards Austria. The racial 
war in Hungary which followed the revolution of 1848 (see 
HUNGARY and CROATIA-SLAVONIA) caused great excitement in 
Serbia, numerous volunteers flocking across the river to help 
their Serb kinsmen against the Magyars-notably the Senator 
Stephen KniEanin. There were close confidential relations be- 
tween Alexander, the Patriarch RajaEiC and Meyerhofer, the 
Austrian Consul-General, who afterwards became governor of 
the autonomous Vojvodina established by  Austria (1849-59). 
The Prince's chief minister GaraSanin, an enthusiast for Western 
culture, but also infected by the Slavophil ideas current in Prague, 
travelled to the Court of Napoleon 111. to appeal for French help, 
but Tsar Nicholas regarded him as a pupil of Kossuth and Mazzini 
and forced his dismissal upon the reluctant Prince. In  the 
Crimean War Serbia found it  difficult to  choose between her 
suzerain and her protector, and maintained an uneasy armed 
neutrality which at  least prevented an Austrian occupation. The 
Treaty of Paris (1856) brought Serbia one stage nearer to / 
independence: she was now placed under a special guarantee of 

stances. MiloS, now nearly eighty, governed as  highhandedly 
as ever, but was quick enough to check any encroachments on 
the part of the Porte. I n  September 1860 he was succeeded by 
Michael, Serbia's ablest modern ruler, who introduced more 
Western methods of government, but set himself to strengthen 
the princely power: by the new Constitution of 1861 he had 
the right to nominate and dismiss members of the Council, and 
ministers were responsible to him and t o  i t  jointly, not to the 
SkupStina. Helped by a French officer, Captain Mondain, as 
Minister of War, he completely reformed the Serbian army, and 
in 1862 when the Turks in the fortress of Belgrade bombarded 
the town, he pressed the question of complete evacuation upon 
the Powers. The opposition of Britain and Austria postponed 
a solution, though the Turkish garrisons were reduced t o  four 
and the Turkish civil population withdrawn from Serbia. But 
in 1867 (Austria having lost prestige after the war of 1866 and 
Stanley following less Turcophil lines than Russell) the Powers 
persuaded the Porte to  hand over the four fortresses, though the 
Turkish flag was still to fly beside the Serbian. Michael mean- 
while pursued far-reaching designs of policy, negotiated with 
Kossuth and Cuza, worked out plans with the exiled Bulgarian 
committee for a joint Serbo-Bulgarian state, corresponded with 
the Croat and Serb leaders in Habsburg territory and concluded 
secret alliances with Montenegro, Greece and Rumania, for  
joint action against the Turks. These ambitious dreams sud- 
denly collapsed on June 10, 1868, when Michael was murdered 
in the park of Topeider, outside Belgrade, by adherents of the 
rival dynasty. 

Pr ince  M i l a n  and the Eas te rn  Crisis.-The conspiracy 
failed, and Michael's cousin and only male heir, Milan (q .n ) ,  
was elected Prince at  the age of 14. The Regency, led by Blaz- 
navac, the Minister of War, and Jovan RistiC, governed till 
Milan's majority in 1872. The new constitution which it  intro- 
duced in 1869, by abolishing the senate and giving wider powers 
to the SkupStina, was a step towards parliamentary government: 
but in certain directions the princely power was still further 
entrenched, and the demand for constitutional revision dominated 
internal politics during Milan's reign. I n  foreign policy the 
regency showed Austrophil leanings, but the visit of Prince Milan 
to  the Tsar at  Livadia in  Oct. 1871 marked a turn in favour of 
Russia. Milan, a man of real ability, but a neurasthenic, lacking 
in morals or powers of endurance, failed to win the affection of 
the nation, preferred the amusements of Paris or Vienna, and 
saw his dynasty steadily losing ground. The Bosnian insur- 
rection of 1875 (whose leaders aimed at  union with their kinsmen 
in Serbia and Montenegro), and the resultant European crisis 
aroused intense excitement in Serbia, and the prince would have 
risked his throne had he left the insurgents to  their fate. I n  May 
1876 the Liberal cabinet concluded an alliance with Montenegro, 
and answered the Porte's refusal to  entrust Milan with the 
administration of Bosnia-Hercegovina, by declaring war. But the 
Serbian army, though swelled by Russian volunteers and led by 
a Russian general, was ill prepared and unable to resist the 
Turks, whose victory at  Aleksinac forced the prince to appeal 
to the tsar's protection. Turkey only consented to grant Serbia 
an armistice after Russia had addressed an ultimatum to the 

the signatory Powers, and was assured full autonomy in 
administration, legislation, religion and trade. The Turkish gar- 
risons remained, but armed interference in Serbian affairs was 
henceforth forbidden, save by consent of the Powers (5 21). 
Thus a quite illogical situation arose, in which the sovereign 
rights of the Porte were restricted by the Powers, who substituted 
a virtual protectorate of their own for that of Russia. 

T h e  R e t u r n  of MiloS a n d  Michael.-In 1858 discontent 
against Alexander's weak rule culminated in an attempt of the 
oligarchy to establish a kind of Kaimakamate or regency. But 
the new Assembly through which they hoped to secure this 
result, was almost as hostile to VuEiC and his friends as to the 
Prince, and in December, after proclaiming Alexander's deposi- 
tion, promptly recalled Milo; Obrenovid, who skilfully secured 
the Porte's approval before returning. The leading oligarchs were 
imprisoned, and VuEiC died in prison under suspicious circum- 

Porte (October) and Serbia's position remained in suspense during 
the Conference of Constantinople (December), but after its 
failure she found it  necessary to conclude peace with Turkey on 
the basis of the status quo (March I, 1877) and thus was 
reduced to a passive r61e throughout the critical period of the 
Russo-Turkish War. On Dec. 15, five days after the fall of 
Plevna, Milan again declared war upon Turkey, but was coldly 
received by the Russians, who were now much more interested in 
Bulgaria than in Serbia. Hence the Treaty of San Stefano, 
imposed by victorious Russia on March 3, 1878, provided a purely 
"Big Bulgarian" solution of the Balkan probIem, Serbia acquiring 
only NiS and Pirot, and Bosnia-Hercegovina being reserved for 
special autonomy. The opposition of the Great Powers prevented 
the enforcement of San Stefano, and the Congress of Berlin 
decided the fate of the Balkans for another generation. Serbia 
saw her Bosnian kinsmen, for whom she had unsuccessfully 
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waged war, assigned by European mandate to Austria-Hungary, 
who also obtained the right of garrisoning the Sanjak of 
Novipazar, thereby securing her strategic line of advance upon 
Salonica and separating Serbia from Montenegro. Serbia herself 
obtained only the recognition of full independence, and the right 
to  annex NiS, Pirot and Vranje, Austria vetoing her possession 
of Kosovo and "Old Serbia," and Russia not merely opposing her 
exaggerated claim to Vidin, but wishing to assign NiS to Bulgaria. 
The Russian delegates at  Berlin, Gorchakov and Shuvalov, 
received RistiC with indifference and urged him to come to terms 
with Austria-Hungary. RistiC, completely disillusioned at the 
failure of a Russophil policy, resigned office in 1880, and Milan 
henceforth looked to Vienna. 

Serbia  and Austria-Hungary.- On June 28, 1881, a secret 
alliance for ten years was signed between Serbia and Austria- 
Hungary, by which the former undertook not to conclude any 
political treaty without Vienna's previous consent, and to prevent 
on her territory any "political or religious agitation" against the 
Dual Monarchy. The latter, in return, promised to use "her 
whole influence" in favour of the ObrenoviE, to recognise Serbia 
as a kingdom, and iii the event of fresh Balkail ioiiipliiations to 
sanction her expansion in the Vilayet of Kosovo and Central 
Macedonia, though not in Novipazar. Behind the back of the 
Premier PiroCanac, Milan gave a still more explicit personal 
pledge and offered Haymerle a secret declaration "in whatever 
terms you care to notify to  me, and annulling completely the 
effect of" the Premier's qualifying note. Milan's dealings with 
the court of Vienna are among the most humiliating incidents in 
Serbian history. They culminated in May 1885 in a contingent 
offer to withdraw from Serbia in favour of the Habsburgs and 
a request that in the event of his own death Austria-Hungary 
should prevent his son Alexander from mounting the throne 
as a minor, and should take charge of his education, or if she 
could not obtain possession of his person, should occupy Serbia 
by force of arms. Neither KBlnoky nor Francis Joseph responded, 
rightly regarding the offer as the outcome of an unbalanced mind. 

Serbia  U n d e r  K i n g  Milan.--On Feb. 22, 1882, the SkupStina 
proclaimed Serbia a kingdom. But the internal situation remained 
unsatisfactory. The compensation to Turkish landlords in the 
new territory, and the building of railways, under the terms of 
the Berlin Treaty, necessitated foreign loans, and hence increased 
taxation. An attempt was-made on Milan's life in 1882, and in 
1883 there was an abortive rising a t  Zajezar, which was used 
as a pretext for savage measures of repression against the newly 
formed Radical Party. Milan by  his favouritism and personal 
policy envenomed the party struggle, and the scandals of his 
private life and his undignified quarrel with Queen Natalie under- 
mined the prestige of the dynasty. Serbia's rash and unprovoked 
attack upon Bulgaria, after the union of Eastern Rumelia in 
1885, was mainly the work of Milan himself, who hoped to regain 
popularity by foreign conquest and regarded Bulgarian unity 
as a blow t o  the Balkan balance of power. The Serbian advance 
on Sofia was suddenly arrested by Prince Alexander's victory 
a t  SlivniEa: the Bulgarian army in its turn invaded Serbia and 
thanks to  unpreparedness, bad leadership and panic on the 
Serbian side, would probably have entered Belgrade, had not 
Austria-Hungary threatened armed intervention. KBlnoky ex- 
plained to his German ally, who feared increased Austro-Russian 
friction, that he had acted not for the sake of Serbia or Milan, 
but on account of the moral effect upon Serbia's kinsmen inside 
the Dual Monarchy. The Treaty of Bucharest (March 1886) 
restored the stntzcs quo, but Serbia's prestige in Europe was 
effectually eclipsed for over two decades. King Milan's personal 
situation was undermined, and the divorce scandals of 1888 were 
the last straw. I n  the winter of that year he initiated a new and 
more liberal constitution (Dec. 22, 1888-N.S. Jan. 5, 1889), 
which provided for an extended franchise, closer parliamentary 
control, irremovability of judges and liberty of the press. From 
Milan's point of view this was devised as a beau geste, such as 
might rehabilitate the dynasty in popular favour. I t  was followed 
by his abdication (March 1889) in favour of his only child 
Alexander, then only 13: and a regency was formed by the 

veteran RistiC, with Generals ProtiC and BelimarkoviC. A month 
before withdrawing from Serbia, Milan renewed the secret treaty 
with Austria-Hungary for another six years: as redrafted, it  
pledged the latter to protect the ObrenoviC dynasty, especially 
against "hostile incursions directed from Montenegro," and in 
the event of a Balkan upheaval to support Serbia's "territorial 
extension" southwards. Her definition of this as  meaning "the 
valley of the Vardar as far as circumstances shall permit," 
amounted to the endorsement of Serbian as  against Bulgarian 
claims in Macedonia. 

K i n g  Alexander.- The regents, despite their own conserva- 
tive leanings, found it  necessary to entrust power to  the Radical 
Party, under General Sava Grujid, which had a strong majority 
behind i t :  and its first achievement was to improve Serbian 
finances, reducing the deficit from 14,000,000 dinars in 1889 to 
4,000,000 in 1890 and to 686,000 in 1891. But internal progress 
was still delayed by the constant interference and public wrangling 
of Milan and Natalie, and even after the ex-king's solemn renun- 
ciation had been endorsed by parliament (March 1892) he plotted 
in the background, with Austrian backing. The party struggle 
1. '.-. uetween Radicals and Liberals had reached a deadlock, when on 
April 14, 1893, the young king, by a sudden coup d'e'tat ejected 
the regents, proclaimed himself of age and superseded the Liberal 
cabinet by one drawn from the moderate Radical wing. As, how- 
ever, its first act was to impeach some of its predecessors, party 
feeling ran as high as ever, and turned into anti-dynastic lines. 
Alexander, whose character bore traces of a hereditary taint and 
whose education had suffered fatally from his parents' miscon- 
duct, grew up suspicious, callous and arbitrary. Early in 1894 
he recalled Milan from his Parisian amusements, and on his 
advice suspended the constitution of 1889, reestablishing the more 
reactionary one of 1869. The Radicals went into violent opposi- 
tion, but the situation was temporarily saved by  a cabinet under 
the Progressive leader Stojan NovakoviC, whose position was 
however undermined by the King's refusal to  sanction his project 
of constitutional reform, on a two-chamber basis, and also by 
friction with Austria-Hungary, the secret treaty with whom lapsed 
in 1895. At the elections of 1897 the Radicals maintained their 
majority, but Alexander refused to call t h e ~ n  to power and formed 
a Cabinet under Dr. Vladan GjorgjeviC, the doctor and intimate 
friend of King Milan, and known as a pronounced Russophobe. 
Milan was appointed commander-in-chief, and though he increased 
the army by one-third, and worked hard a t  its reorganization, his 
methods of favouritism did much to introduce the spirit of faction 
and conspiracy into the officers' corps. An attempt on his life 
in  1899 was used as a pretext for drastic measures against all 
the Radical leaders, some of whom, without serious proof, were 
sentenced to banishment or hard labour. 

T h e  E n d  of t h e  Obrenovid Regime.-Dr. GjorgjeviC's 
efforts to secure the succession by finding Alexander a wife from 
some reigning dynasty were checkmated by the King's rash 
decision in the summer of 1900 to marry his mistress Draga 
MaSin (nCe Lunjevica), the widow of a Czech engineer, a woman 
much older than himself. This decision led to  a final breach 
between Alexander and Milan, who ended his dissolute existence 
at  Vienna early in 1901: it  led the GjorgjeviC cabinet to  resign 
out of protest a t  so suicidal a step: it was keenly resented in the 
country and isolated the dynasty i n  Europe. Emancipated from 
his father's influence in foreign policy, Alexander now flung 
himself into the arms of Russia and in return induced the Tsar 
to stand sponsor at  his marriage. But at  home he was the object 
of universal aversion, and only made matters worse by dabbling 
in illegal political experiments. In  April 1901 he promulgated a 
new constitution, based on an adaptation of the NovakoviC pro- 
ject, establishing a second chamber and guaranteeing liberty of 
the press and of association. But in the winter of 1902 he 
reverted to  open reaction, appointed General Cincar MarkoviC 
premier, and in April 1903 suddenly suspended his own Constitu- 
tion, removed all the officials and senators appointed under it ,  
dissolved both Chambers and then declared the Constitution to  
be once more valid. I n  June new elections were conducted under 
such official terrorism that the whole opposition held aloof. The 
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couiltry was full of unrest, wild rumours circulated, and it was 
widely believed that Queen Draga intended to secure the succes- 
sion for her two brothers. Prompted by this untenable situation, 
a widespread military conspiracy was hatched, and on June 10, 
1903, Alexander and Draga were assassinated in the palace of 
Belgrade, under peculiarly atrocious circumstances. Draga's two 
brothers, the Premier and the Minister of War shared the same 
fate. The details of the plot had been worked out in a well- 
known cafC in Vienna, and there is reason to believe that both 
the Austro-Hungarian and Russian Governments were aware of 
what was on foot, but allowed matters to take their course. 

Serbia  A f t e r  t h e  Murders  of 1903.-The Obrenovid regime 
was held in such universal odium in Serbia that the removal of 
its last representative, and hence of the old and grievous dynastic 
feud, was greeted with relief rather than horror. The regicides 
at  once formed a cabinet representing all parties, reestablished the 
constitution of 1901 and convoked parliament for June 15. I t  
unanimously elected Prince Peter Karageorgevit, son of the 
ex-Prince Alexander to  the vacant throne, and then restored the 
constitution of 1889, acknowledged as the most liberal of all those 
under which Serbia had been governed. Thus the shortlived senate 
disappeared, the franchise was extended, and the practice of 
tampering with such fundamental institutions as the bench, the 
press and the right of assembly received a salutary check. The 
new king found himself in a position of extreme delicacy, for 
the regicides were at  first all-powerful politically. Austria- 
Hungary and Russia, indeed, at once congratulated him on his 
accession, but in Dec. 1903 all the Powers represented at  Belgrade 
protested against the Government's weak attitude towards the 
regicides, and it  was not till 1906 that a British Minister was 
appointed to return to Belgrade. The sinister incident of 
the murder of the Novakovid brothers in the Belgrade state 
prison caused a reaction of feeling against the regicides, and the 
Radical Party, predominant since the murder, split into two 
sections, the Old and the Young, the former evolving steadily 
towards extreme conservatism. Their chief merit was a further 
reform of the finances; in  1903 there had been a deficit of 
11,500,ooo dinars, in 1904 and 1905 there were surpluses of 
6,500,ooo and 4,700,ooo. Under Dr. PaEu as finance minister 
confidence revived both a t  home and abroad. 

In  foreign policy the Radicals concluded in June 1905 a customs 
convention with Bulgaria, which was intended to lead to a political 
alliance and common action in the Balkans. But it  was pre- 
maturely disclosed (probably by the deliberate design of Prince 
Ferdinand) just as negotiations between Vienna and Belgrade 
for a new commercial treaty were nearing the final stage. Early 
in 1906 Austria-Hungary peremptorily vetoed Serbia's ratifica- 
tion of the Bulgarian agreement, and when the Government 
demurred, broke off the Austro-Serbian negotiations and closed 
her frontiers to Serbian imports. The result was a prolonged 
tariff war, due largely to the increased political influence of the 
Agrarians both in Austria and Hungary and their desire to  prevent 
Serbia from extending her market for livestock and agricultural 
produce in Vienna and other cities. Serbia was also embarrassed 
by Austria-Hungary's further demand that she should order the 
guns and munitions which she required, a t  the Skoda works rather 
than in Western countries. This too was firmly resisted, and the 
orders were placed with Schneider-Creusot. In  the end Serbia 
was surprisingly successful in finding fresh markets, e.g., in 
Egypt: in the first year of the tariff war her foreign trade only 
diminished by 300,000 dinars, in 1907 it had again increased 
by ~o,ooo,ooo dinars, and after a drop in 1908, which was still 
inferior to the pre-war figure, it continued to grow steadily, 
keeping pace with improved finances. 

The Bosnian Crisis.-The "Pig War" touched every Serbian 
peasant in his pocket, and was a heavy blow to such Austrophil 
sentiments as still lingered. Friction between Serbia and Austria- 
Hungary became more acute when in October 1908 Baron Aehren- 
thal proclaimed the annexation of Bosnia-Hercegovina, without 
consulting the other signatories of the Treaty of Berlin, on which 
Austria-Hungary's mandate of occupation rested. During the 
prolonged international crisis that followed (Oct. 1908-March 

~ g o g ) ,  excitement in Serbia became intense, and the wilder 
spirits clamoured, for war against the Dual Monarchy. After a 
secret session of the SkupStina, the Foreign Minister, Dr.  Milo- 
vanovid, undertook a mission to the courts of Europe and pressed 
Serbia's claim for the cession of a strip of territory linking up 
Serbia with Montenegro and with the Adriatic and securing the 
much needed independence for her commerce. Popular sentiment 
had never abandoned the hope of union with the Serbs of Bosnia, 
but the Government retained sufficient sanity to frame its de- 
mands within the limits of the possible. Austria-Hungary, how- 
ever, though while annexing Bosnia she had simultaneously 
evacuated the Sanjak (partly to  prevent Italy from claiming 
compensation under Clause 7 of her alliance) resolutely refused 
any territorial concession to Serbia, declining also to enter an 
international Congress until the Powers stood committed t o  
endorse the annexation. Serbia received encouragement from 
Russia, one aspect of the crisis being the acute rivalry between 
the two Foreign Ministers, Aehrenthal and Izvolsky, who regarded 
himself as having been duped a t  their Buchlau meeting in Sep- 
tember 1908. In  January 1909 MilovanoviC declared in the 
SkupStina that the Bosnian question was one of European 
interest, that Austria-Hungary's Balkan mission was ended and 
that she must not drive Serbia to  despair. The war fever grew, 
Austria-Hungary mobilised and a very dangerous situation had 
arisen when Russia, yielding to a German ultimatum, recognised 
the annexation and advised Serbia to submit. On March 31, 1909, 
on the collective advice of the Triple Entente and Italy, she 
addressed a Note to  Vienna, recognising "the fait accompli 
created in Bosnia" as "in no way affecting her rights." A few 
days earlier Crown Prince George, who had been the soul of the 
war party, abdicated his right of succession, owing to the report 
that he had mortally injured his valet in a fit of passion: his 
younger brother Alexander thus became Heir Apparent. 

(R. W. S.-W.) 
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T h e  B a l k a n  League.-The annexation of Bosnia marked a 
turning-point in Serbian history. Henceforth public opinion, sup- 
ported by prominent statesmen in every party, was practically 
unanimous in regarding a conflict with Austria-Hungary as sooner 
or later inevitable. Aehrenthal's policy inevitably strengthened 
the tendencies towards the creation of a Balkan League, and 
these were accelerated by the political unrest evoked throughout 
the Balkan peninsula by the Young Turk revolution. At first the 
inclusion of Turkey in such a league was openly advocated by 
Russia, and favoured by Milovanovid and Venizelos. But the 
increasing chauvinism of the Young Turks in Macedonia led 
Venizelos to discuss with Bulgaria measures of common defence 
against a possible Turkish attack. Negotiations followed between 
Sofia and Belgrade in the winter of 1912. Secret treaties of alli- 
ance were concluded on March 13, 1912, between Serbia and 
Bulgaria and on May 29 between Bulgaria and Greece. There was 
no actual treaty binding Serbia and Greece, while the Serbo- 
Montenegrin treaty, concluded in Sept. 1912, was less political 
than military, and provided for separate though parallel action. 

By the first of these each State was bound to assist the other 
with all its forces in the event of an attack, and in particular in 
the event of any Great Power trying to annex any portion of 
Turkey's Balkan possessions. If internal troubles should arise 
in Turkey, either ally might initiate proposals for military action, 
and any point upon which agreement was not reached should 
then be referred to  Russia for decision. Special provision was 
made for possible conquests, Serbia recognizing Bulgaria's rights 
over the territory lying east of the Rhodope mountains and the 
Struma river, and Bulgaria similarly recognizing Serbia's rights 
north and west of the Sar mountains. The districts lying between 
these limits, the Aegean and the Lake of Okhrida were to form 
"a distinct autonomous province," but should their partition 
prove inevitable, then Serbia undertook to make no claim be- 
yond a line drawn from the Lake of Okhrida to near Kriva Palan- 
ka on the old Turco-Bulgarian frontier and including Skoplje. 
but not Monastir, Prilep or Veles. I n  the event of a dispute the 
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tsar was to act as arbitrator, and Bulgaria undertook to accept 
the more southerly line as its new frontier with Serbia if the tsar 
should decide in its favour. I n  the event of war Bulgaria under- 
took to place at  least 200,000, Serbia a t  least 150,ooo men in the 
field against Turkey. If either Turkey or Rumania attacked 
Bulgaria, Serbia was t o  send ~oo ,ooo  men to her aid, while she 
on her part must provide 200,000 men in support of Serbia in the 
event of an attack by Austria-Hungary. 

Internal disorder spread rapidly throughout Turkey-in-Europe 
after 1911; and the repressive policy adopted by the Committee 
of Union and Progress towards all non-Turks culminated in a 
reign of terror a t  the parliamentary elections of 1912, a recru- 
descence of Komitadji activities and a fresh Albanian rising. 
The premature death of Milovanovid on July I both deprived 
Serbia of her ablest modern statesman, and removed one of the 
few restraining influences in any Balkan capital. On Sept. 12 

PaSii, who placed almost unreserved reliance on Russian support, 
became premier at the head of a purely Old Radical cabinet. 

Nothing could now have arrested the growing anarchy in Tur- 
key. Public opinion in Belgrade and Sofia was roused by a 
massacre of Bulgaria~s a t  KcEana en Aug. I .  By the middle of 
the month Skoplje, and the entire district recognized by the secret 
treaty as Serbian, were in the hands of the insurgent Albanians. 
The proposals for reform put forward by Count Berchtold on 
Aug. 20 prompted the %alkan Allies to  hasten their preparations, 
and before the Powers had taken any collective action, they 
mobilized almost simultaneously (Oct. I ) .  At the last moment 
the Porte announced its intention to enforce the Vilayet Law of 
1880, which had from the first remained on paper. Soon after, 
the Powers addressed a conciliatory Note to Constantinople and 
simultaneously warned the Allies that even in the event of their 
victory no change in the territorial status quo would be tol- 
erated. The four allies decided to precipitate events, and before 
any further Note couId reach them, the King of Montenegro, 
by an act of undoubted collusion, declared war upon Turkey. 
On Oct. 13 the other three Balkan Governments presented to the 
Porte a series of far-reaching demands, culminating in racial 
autonomy for  all the nationalities of the Ottoman Empire; and 
four days later the Turks, without even deigning to answer the 
note, declared war on Serbia and Bulgaria (see BALKAN WARS). 

T h e  F i r s t  War.-The rapid and overwhelming success of the 
Allies radically transformed the situation. By the end of Nov. 
Turkish rule in Europe was restricted to the Chatalja lines, the 
Gallipoli Peninsula and the three fortresses of Adrianople, Janina 
and Scutari. The Serbs in particular, after the victories of Kuma- 
novo and Monastir, were in actual occupation of all Macedonia 
west of the Vardar and had reached the Adriatic a t  Durazzo and 
Medua. 

Kumanovo was much more than an ordinary victory. I t  re- 
stored to Serbia that self-confidence which had been so gravely 
shaken by the rebuffs and scandals of the previous 30 years; and 
throughout the Yugoslav provinces of Austria-Hungary it was 
hailed as an atonement for Serbia's downfall on the field of 
Kosovo and as a pledge of her new mission as the Southern Slav 
Piedmont. Austria-Hungary a t  first adopted a waiting attitude, 
but as the Serbs approached the Adriatic she suddenly ordered a 
general mobilization, and suppressed all public expressions of 
feeling, while the official press of Vienna and Budapest adopted a 
menacing tone towards Serbia. Great prominence was given to the 
alleged insults offered to Prochaska, Austro-Hungarian Consul 
a t  Prizren, and for some weeks public opinion was allowed to be- 
lieve that he had been shamefully mutilated by Serbian officers. 
I t  only transpired long after that Prochaska had been entirely un- 
molested by the invaders, but had received definite instructions 
from Vienna to create an "incident" such as might provide a pre- 
text for action. The Austro-Hungarian Chief of Staff and War 
Minister, Generals Conrad and Auffenberg, are known to have 
favoured a radical solution of the Southern Slav question by im- 
mediate war with Serbia; and similar views were held by the lead- 
ing Ballplatz officials, Macchio, Kanya and ForgLcs. But both 
the emperor and Francis Ferdinand were averse to war, and 
Germany, finding Italy restive as to any change in the Balkan 

status quo, exercised a moderating influence over Vienna in con- 
nection with the fourth renewal of the Triple Alliance (Dec. 7). 

Meanwhile, the success of the Balkan Allies, and the general 
relief with which public opinion hailed the downfall of Turkish 
rule in Europe, led the Powers to accept the accomplished fact. 
The Turks, seeing themselves isolated in Europe, made overtures 
of peace as early as the 11th to  King Ferdinand, who was not 
willing to consider them until his troops had been checked before 
Chatalja. 

T h e  Conference of London.-The armistice of Dec. 3 was 
followed by a peace conference in London on Dec. 16, a t  which 
Serbia was represented by Xovakovid, Nikolid and Vesnid. After 
a month of fruitless negotiations, complicated by a revolution in 
Constantinople, the Balkan Delegates broke off the negotiations 
on Jan. 28. The Council of Ambassadors initiated by Sir Edward 
Grey continued t o  sit in London, and devoted especial attention 
to the Albanian problem and to the friction produced between 
Albanians and Serbs by the latter's presence on the Adriatic. 

When war was resumed on Feb. 3 the brunt fell upon Bulgaria, 
and the Serbs, being complete masters of Macedonia, were free 
to contribute 47,000 men and a giege train of 38 guns to  the opera- 
tions against Adrianople, which held out until March 26. The 
dispute which arose as to whether Shiikri Pasha had surrendered 
to the Bulgarians or t o  the Serbs was in itself quite unprofitable 
but was a symptom of the friction which was daily increasing be 
tween the two allies. The final phase of the war concentrated 
round Scutari, which Montenegro and Serbia made desperate 
efforts to reduce. Even the announcement that the Council of 
Ambassadors had definitely assigned Scutari t o  the new Albanian 
state, only strengthened the resolve of King Nicholas to create 
a fresh fait accompli. But Austria-Hurgary upheld her veto, and 
on March 2 0  addressed a severe note to  Montenegro and dis- 
patched a strong naval squadron to the Southern Adriatic. Realiz- 
ing the danger of Austro-Hungarian intervention, the Powers on 
March 31 joined Vienna in ordering Montenegro to  cease hos- 
tilities, and on her refusal established a naval blockade of her 
strip of coast. On April 23 Scutari surrendered to the Monte- 
negrins, but the Powers, after a crisis of some weeks, eventually 
compelled the Montenegrins t o  surrender i t  to  Admiral Burney, 
as commander of the international fleet. 

Negotiations were resumed in London on May 20. B y  the 
Treaty of London (May 30, 1913) Turkey ceded to the four 
allies conjointly the island of Crete and all territory lying to the 
west of the Enos-Midia line, while the settlement of Albania and 
the Aegean Islands was referred to  the Great Powers. 

T h e  Second B a l k a n  War.-The Balkan Allies were now faced 
by the thorny problem of dividing the spoils. Macedonian auton- 
omy, which the treaty had laid down as the ideal solution, was 
from the first abandoned by all parties. Between Bulgaria and 
Greece there was no territorial bargain, and no obvious means of 
reaching one, while Serbia as early as Jan. 23 formally raised the 
question of a revision of the Serbo-Bulgarian treaty. She claimed 
compensation for four reasons: ( I )  that she had furnished her 
ally with military support far in excess of her bargain; (2) that 
she had absolved Bulgaria from her military obligations in Mace- 
donia; (3) that she had loyally continued the war three months 
after her own work was done; and (4) that the acquisition of 
Adrianople by Bulgaria radically modified the basis upon which 
the bargain rested. But if her attitude can be justified, it  must ' be on the broader ground that Austria's veto on her obtaining a 
port in Northern Albania had upset her whole basic calculation, 
leaving the Vardar valley her only possible alternative outlet; and 
this involved her retention of Veles, Prilep, Monastir and Okhrida 
as well as the "disputed zone." 

1 While Russia strained every effort to avert a conflict, Bulgaria 
was encouraged by the openly Serbophobe tone of the official press 
in Vienna and Budapest; and King Ferdinand had already ordered 
General Savov to hasten the transference of the army from the 
Thracian to the Macedonian front, when on May 27, PaSid, under 
pressure from the Serbian Opposition, publicly committed his 
Government to the demand for treaty revision. This hastened the 
resignation of the pacific GveSov. His successor Danev opposed the 
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suggestion that the Premiers should meet a t  St. Petersburg, con- 
tended that Russia had already prejudged the case by even con- 
sidering revision, and relied increasingly upon Austria-Hungary. 
Serbia and Greece, realizing the danger, concluded first a military 
convention, and then a definite treaty of alliance for ten years 
(June I ) .  While the first of these provided for mutual military 
support in  case of a Bulgarian attack upon either ally, the second 
extended the casus foederis to  an attack by a third Power. Both the 
wording and the events of the moment make i t  clear that the inten- 
tion was to  guard against an Austro-Hungarian attack upon Serbia. 

The tsar's personal appeal to  the kings of Serbia and Bulgaria 
in the name of "the Slav Cause," fell on deaf ears (June 8). On 
June 13 Bulgaria rejected the proposal of the Powers in favour of 
parallel demobilization, and her attitude stiffened still further 
after the speech of the new Hungarian premier, Count Tisza, who 
emphasized the right of the Balkan States to  settle differences in  
their own way-even by war-and declared that Austria-Hungary 
could not allow any other Powfr to  acquire special prerogatives 
in the Peninsula (June I 9). 

Danev rejected Russia's fresh proposals for a compromise and 
reiterated the demand for the joint occupation of Macedonia. 
With Sazonov's sharp reply bidding Bulgaria to  expect nothing 
more from Russia, St. Petefsburg's influence over Sofia ended. 
On the night of June 29, without previous declaration of war, the 
Bulgarian armies made an almost simultaneous attack upon the 
Serbs and Greeks in the hope of seizing and holding the coveted 
districts of Macedonia until the foreign intervention which King 
Ferdinand believed to be imminent settled the dispute on a basis 
of beati possidentes. This is borne out, not merely by  captured 
dispatches, but by the fact that when Putnik's forces everywhere 
held their own, Savov on July I telegraphed the order to  stop 
hostilities. But that very afternoon the Serbian counter-offensive 
opened, and after a desperate struggle of nine days on the Bre- 
galnica front (July I-g), the Bulgarians were obliged t o  abandon 
the whole OvEepolje, the strategic key t o  central Macedonia. 

T h e  T r e a t y  of Bucharest.-By July 17 the Serbs had forced 
back the Bulgarians a t  all points t o  the frontier of 1912, and could 
henceforth adopt a mainly defensive attitude, while Greeks, Ru- 
manians and Turks continued to advance. The appeals of Sofia 
to the Powers t o  enforce upon Turkey respect for a treaty con- 
cluded under their auspices were disregarded; and Western public 
opinion was not inclined to save Bulgaria from the consequences 
of her own act. Meanwhile Austria-Hungary was held back from 
intervention by  both her allies-Italy, who viewed with alarm the 
Balkan activities of any outside Power and was determined to 
insist upon compensation, and Germany, who feared the loss of 
Rumania for the Triple Alliance and the consequent derangement 
of the military balance in  Europe. Italy indeed made it clear to  
Vienna that she would not recognize the Gasus foederis of the 
Triple Alliance as  applicable t o  such a case; and the combined 
pressure of Rome and Berlin, coupled with the certainty of Rus- 
sian aid t o  Serbia, again averted war a t  the last moment. Bulgaria 
was forced to sign a n  armistice on July 31 and to open peace 
negotiations a t  Bucharest with her four Christian neighbours. 

By the Treaty of Bucharest (Aug. 10) Serbia acquired all M_ace- 
donia west of the Vardar, and to the east the districts of Stip 
(Istib) and KoEana: Bulgaria retained possession of a dangerous 
salient a t  Strumnica, which enabled her to  threaten Serbia's only 
railway connection with the Aegean. The Treaty of Constan- 
tinople, which was concluded between Bulgaria and Turkey (Sept. 
29) and deprived the former of the greater part of Thrace, did not 
directly concern Serbia; but the indifference shown by her and 
her new allies, and still more by Britain and Russia, t o  Turkey's 
violation of a treaty which was their joint work, and indeed was 
morally binding upon them, was to be dearly paid for by Bul- 
garia's attitude in the World War. The treaties marked a new 
orientation in the Near East. Slav co-operation was replaced by 
mutual hatred, which threw defeated Bulgaria into the arms of 
Turkey and predisposed both for  alliance with Berlin; Rumania's 
ties with the Triple Alliance were sensibly loosened, while Greece 
was drawn in two directions by dynastic attractions and party 
rancours. 

T h e  A l b a n i a n  Conflicts.-Austria-Hungary now concentrated 
her attention upon Albania, and thereby rendered still more acute 
the  elations between Serbs and Albanians. The summons ad- 
dressed to Belgrade by the Great Powers for the withdrawal of 
the Serbian troops (Aug. 19) was a signal for further trouble. 
Late in  Sept. there was a formidable Albanian rising, and the 
insurgents seized Dibra and even Okhrida, and forced Serbia to  
remobilize. In  October the Serbs, in response to  a peremptory 
demand from Austria-Hungary, withdrew their troops, but sent 
an effective Note t o  the Great Powers, begging them t o  enjoin 
upon their Albanian protCgCs a respect for the frontiers created 
for their benefit. 

By Christmas 1913 the situation in the new territory was 
rapidly becoming normal, but its administration left much t o  be 
desired, and the closing of Bulgarian schools, the expulsion of 
Exarchist clergy and occasional excesses against the Moslem 
population caused serious unrest and discontent. The PaSiL ad- 
ministration became absorbed in defending itself against the in- 
creasingly violent onslaughts of the Opposition, which on March 
4, 1914, withdrew from the Chamber a s  a protest against alleged 
unconstitutional action of the Government in budget matters. 
But though the tension was increased by the activities of a power- 
ful military society known colloquially as "The Black Hand," and 
by the seizure of its club premises by the pinis ter  of the Interior, 
ProtiL, the Government was still in office in the summer. The 
visit of Crown Prince Alexander and PaSiL to St. Petersburg 
early in February had given rise to  rumours of a new Balkan 
League under Russian auspices; but the return of Radoslavov to 
power in Sofia had really made any such plan impracticable. 

Murder  of t h e  Archduke.--On June 24 King Peter, incapaci- 
tated by ill-health, appointed Prince Alexander as regent, and 
simultaneously dissolved parliament, PaSiC having in April pledged 
himself to  the elections for a "Great SkupStina" for constitutional 
changes. Only four days later the assassination of the Archduke 
Francis Ferdinand and his wife a t  Sarajevo revived the latent 
Austro-Serbian conflict in an acuter form than ever. The authors 
of the crime, Princip and Cabrinovid, belonged to a group of 
Bosnian Serb students, mostly under the age of 20, who gave ter- 
rorist expression to the universal discontent aroused by  Austro- 
Hungarian repression throughout her Yugoslav provinces. The 
victories of Serbia during the Balkan Wars and the openly hostile 
policy pursued towards her by Vienna and Budapest had assured 
to her in  the eyes of public opinion the position of a Yugoslav 
Piedmont. Though the initiative unquestionably rested with the 
Bosnians themselves, i t  was proved that the assassins had been 
in Belgrade and had been secretly smuggled across the Drina into 
Bosnia, after receiving hand grenades and revolvers from the 
Serbian Komitadjis Major TankosiC and CiganoviC. On these 
facts the Ballplatz sought t o  establish the complicity, or a t  least 
the foreknowledge, of the Serbian Government, yet despite the 
compromising admissions of Ljuba JovanoviC, the theory is im- 
probable. The country itself was exhausted by two wars; the Al- 
banian campaign in the previous autumn had shown the reluctance 
of the peasant soldiers to  return to  the colours, and it  was now the 
eve of harvest. Military stocks were alarmingly low; the young 
Prince had only just assumed the reins of government: the posi- 
tion of the Cabinet was shaky, and a fierce electoral campaign 
was opening. Delicate negotiations with Montenegro for a cus- 
toms and military union, and perhaps even a dynastic arrange- 
ment, were still pending. Serbia had every conceivable motive for 
avoiding aggressive action. After the tragedy, it is difficult to  see 
what other course her Government could have pursued; its one 
grave omission was failure t o  offer a thorough inquiry, without 
waiting for any suggestion from Vienna. 

U l t i m a t u m  t o  Serbia.-The secret of the ultimatunl was 
jealously guarded, and the long delay created, as was intended, a 
false sense of security in some quarters. I t s  delivery a t  Belgrade, 
which took place at  6 P.M. on July 23, was carefully timed for 
the moment after President PoincarC's departure from St. Peters- 
burg after his state visit, the object being to disorganize the diplo- 
macy of the allies. The ultimatum, after reminding the Serbia11 
Government of its formal undertakings of March 31, 1909, 
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charged it with "culpable tolerance" of terrorist propaganda di- 
rected against Austria-Hungary, and accused Serbian officers and 
functionaries of planning the Sarajevo murders. I t  therefore 
demanded that the Narodna Odbrana and any similar society guilty 
of anti-Austrian propaganda should be dissolved, that objection- 
able passages should be expunged from Serbian educational works, 
that all officers or officials whom Austria-Hungary might name as 
guilty of propaganda should be dismissed, and that the Belgrade 
Government should not merely arrest certain specified persons 
charged with complicity, but should order the trial of others, 
allow Austro-Hungarian delegates to take part in the inquiry and 
accept the collaboration of Austro-Hungarian officials "in the 
suppression of the subversive movement." 

The general impression produced by this document upon Euro- 
pean opinion is best summarized in the words of Sir E. Grey, 
who telegraphed the next day to Sir M,  de Bunsen that he "had 
never before seen one State address to  another independent State 
a document of so formidable a character." The fifth demand in 
particular, that of collaboration, he pointed out, "would be hardly 
consistent with the maintenance of Serbia's independent sover- 
eignty." None the less, Serbia in her reply actually consented to 
"such collaboration as agrees with the principle of international 
law, with criminal procedure and with good neighbourly relations." 
Only on one point did she reply definitely in the negative-the 
share of Austro-Hungarian officials in the actual inquiry would, it 
was argued, be a violation of the Constitution and the criminal 
code; but even this could be met by "communications in concrete 
cases." As a final proof of sincerity, Serbia offered to submit any 
outstanding points to  the decision of The Hague Tribunal or even 
to the Great Powers which had imposed upon her the declaration 
of March 31, 1909. Thus Serbia for the third time in six years 
offered to submit herself to  the verdict of The Hague (the two 
previous occasions being the Bosnian crisis and the Friedjung 
trial), and each time Austria-Hungary rejected the proposal. 

Austria-Hungary had left a period of 48 hours for either reply 
or mediation. The official documents published in Berlin and 
Vienna since the war make it  abundantly clear that the Ballplatz 
deliberately couched the note in such terms as to be unacceptable. 
They also reveal that even William 11. (to judge from his mar- 
ginal notes) was impressed by  the moderation of the Serbs, re- 
garded Vienna's essential wishes as fulfilled and expressed the 
view that Giesl ought to have remained in Belgrade. His minis- 
ters, however, had failed t o  support Sir E. Grey's proposal for a 
prolongation of the time limit, and were thus responsible for 
bringing Russia into action. On July 27 the tsar replied to a 
despairing appeal of the prince regent for assistance to Serbia by 
a telegram strongly urging him to "neglect no step which might 
lead to a settlement," but conveying the assurance that "Russia 
will in no case disinterest herself in the fate of Serbia." On July 
28 Austria-Hungary formally declared war upon Serbia. Hence- 
forward the Austro-Serbian quarrel is merged in the larger diplo- 
matic conflict between Alliance and Entente; and the reader may 
be referred to the special articles dealing with that subject. 

O p e n i n g  of t h e  W o r l d  War.-When Baron Giesl presented 
the ultimatum, PaSiC had been absent electioneering in the 
provinces; but he a t  once returned to Belgrade, and on July 25 
mobilization was ordered, and the seat of government and the 
archives were hastily transferred to NiS. I n  view of so grave a 
crisis elections became impossible, and as parliamentary sanction 
was more than ever necessary, the Government was forced to 
ignore the fact of dissolution and t o  call the previous SkupStina 
once more into existence. At its first meeting in NiS. on Aug. I: 
the entire Opposition endorsed the Government's action, and for 
the moment party life was in abeyance But after Serbia's early 
military successes, the enforced evacuation of Belgrade (Nov. 29) 
brought the latent political crisis to a head. On Dec. 13 the purely 
Radical cabinet was succeeded by a Coalition Government, in 
which PaSiC remained Premier, but the leaders of all parties save 
the Liberals received portfolios. I t  was, however, in this blackest 
week that the SkupStina unanimously endorsed the Government's 
declaration that its foremost war aim was "the liberation and 
union of all our Serb, Croat and Slovene brethren not yet set free.' 

This was the first public step of Serbia in  favour of Yugoslav 
unity. 

The brilliant offensive initiated on Dec. 2 by General MiSiC and 
the I. Army cleared Serbian soil for the third time from invaders, 
and an enormous booty was captured. But the enemy left deadly 
infection behind him, and by the early spring of 1915 exhausted 
Serbia was immobilized by a typhus epidemic which is estimated 
to have caused about 300,000 deaths among the civil population. 
Serbia's neg2tive r61e during 1915 was due not only to exhaustion 
but to  considerations of high policy. Meanwhile the Entente was 
eagerly working for the intervention of Italy and of Bulgaria. 
neither of whom could receive adequate satisfaction save a t  the 
expense of Serbian aspirations. During the winter pressure was 
repeatedly brought to  bear upon NiS to make territoriaI con- 
cessions to Bulgaria in Macedonia; but the one and only con- 
dition upon which Serbia could safely have considered this- 
namely, that the Allies should guarantee Yugoslav unity in  the 
event of victory-was precluded by their parallel negotiations 
with Italy, whose official policy it was to prevent, not to  further 
Yugoslav unity, and to whom by the Treaty of London, concluded 
on April 26, I g i  j ,  no less than 700,000 Yugosiavs were assigned. 
The fact that the concealment of this treaty from Serbia was 
made an absolute condition by Rome did not tend to diminish 
the reserve of Belgrade, which almost immediately learned the 
essential facts through St. Petersburg. The Serbs were more con- 
scious than ever of the value to  them of the Vardar valley, which 
would form part of any serious concessions to  Bulgaria, whom 
they also believed to be tied t o  Vienna and Berlin by a secret 
compact. They were further handicapped by the attitude of 
Greece, who in the autumn of 1914 exercised her right of veto, 
under the Serbo-Greek Treaty, upon any cession of territory to  
Bulgaria and was prepared to demand Monastir as compensation. 
After the Dardanelles failure Bulgaria leaned increasingly towards 
Germany, and the concrete proposals addressed to Sofia by the 
Entente on May 28, over Serbia's head, came two months too late. 

T h e  Conquest  of Serbia.--On Sept. 6 Bulgaria concluded a 
secret alliance with the Central Powers. Meanwhile the Serbian 
Government was unduly optimistic as to Greek and Rumanian 
intervention, and its disbelief in a German invasion was en- 
couraged by Allied military opinion, which clung obstinately to  
the illusion that Bulgaria might enter on the Entente side and 
therefore vetoed the Serbian general staff's plan for an immediate 
attack upon Sofia before the Bulgarian army was ready (Sept. 
2 7 ) .  Next day Sir Edward Grey in the House of Commons an- 
nounced that in the event of Bulgaria's aggression, "our friends 
in the Balkans" would receive help "without reserve and without 
qualification." Relying on the fulfilment of this pledge, the Serbs 
devoted their main effort to checking the Austro-German advance 
and remained on the defensive towards Bulgaria. The danger was 
increased by King Constantine's repudiation of ~ r e e c e ' s  treaty 
obligations towards Serbia and the overthrow of Venizelos. That  
statesman, however, had inquired of the Allies as early as  Sept. 
23  whether, if Bulgaria 'declared war on Serbia, and if Greece 
asked Serbia to  supply the I jo,ooo men stipulated by the Serbo- 
Greek Treaty for such a contingency, France and Britain would 
assume Serbia's obligation for her; and an affirmative answer was 
received within 48 hours. 

On Oct. 6 the rupture with Bulgaria was complete. The fatal 
delays in sending the promised troops, coupled with Allied in- 
sistence that the Serbs should hold back Mackensen to the last 
moment, belong to military history; but their results were emi- 
nently political. At the critical moment of the Bulgarian menace 
to the NiS-Salonika railway there were a t  Salonika not I jo,oOo 
Allied troops ready for action, but 35,000 French and 13,000 
British, the latter under strict injunctions from London not to 
cross the frontier into Serbia (see General Sarrail, Mon Com- 
.mandement en Orient, p. 27). NiS was decorated t o  welcome 
Allies who never came. The whole Serbian plan of campaign 
collapsed, and the armies, losing control of the railway south- 
wards, retired precipitately through the passes leading to the 
plain of Kosovo. General Sarrail, informed that he must not 
expect reinforcements, was forced to arrest his belated offensive 
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northwards (Nov. 12) and soon to withdraw to the west of the 
Vardar. The Serbs were thus cut off from Allied help, lost Skoplje 
and only just escaped being cut off between the converging 
iiustro-German and Bulgarian armies. 

The final retreat of the Serbian Army and Government across 
the inhospitable snowy mountains of Albania and Montenegro 
stands out as one of the great tragedies of the war. After dreadful 
sufferings the fugitives were conveyed by Allied transports to 
Corfu, which for the remainder of the war became the seat of 
the Serbian Government and a base for the convalescence and 
reorganization of the army. Notable assistance was rendered by 
British voluntary units, and some idea of the generous response 
of the British public to  Serbia's need may be gathered from the 
fact that the Serbian Relief Fund from first to  last collected over 
L~,ooo,ooo, in money and material, and employed over 700 work- 
ers in Serbia, Albania, Corfu, Salonika, Corsica, Biserta and 
France; while the Scottish Women's Hospitals, under Dr. Elsie 
Inglis, performed notable services for the Serbs both on the 
Balkan and the Russian fronts. 

Conquered Serbia was divided for administrative purposes be- 
tween Austria-Hungary and Bulgaria; all that remained to the 
Serbs was a fragment of territory south of Monastir. Bulgaria, 
officially declaring the Serbian State to have ceased to exist, en- 
rolled all men of military age throughout the occupied territory, 
and in Feb. 1917 extended this to include the whole male popula- 
tion. I t  refused to recognize the Serbian Red Cross and seized the 
Serbian Legation in Sofia; all Serbian schools, law courts and in- 
scriptions were Bulgarized, libraries and collections were either 
destroyed or removed to Bulgaria, the Serbian clergy were evicted 
or executed. A formidable rising in the mountains behind Kur- 
sumlje was brutally repressed, with over 2,000 executions (March 
1917). The war aims now repeatedly avowed by Sofia were the 
annexation not only of Macedonia, but of Kosovo, Prizren and the 
whole upper Morava and Timok valleys; a common frontier with 
Hungary; and the prevention of Yugoslav unity. Radoslavov 
more than once pr~claimed Bulgaria's resolve to  keep all her con- 
quests (see Vossische Zeitung, Oct 10, 1916), and his official 
organs declared that Serbia's reconstitution, "no matter under 
what form, would be a perpetual menace to  Balkan peace." Aus- 
tria-Hungary showed much greater reserve, airing from time to 
time various alternative schemes for a vassal Southern Slav State 
under the Habsburgs, keeping Prince Mirko of Montenegro as a 
possible candidate for its throne and employing agents in  Switzer- 
land to sow dissension among the exiles. 

T h e  Serbs in Exile.-Soon after the establishment of the Ser- 
bian Government at  Corfu party rivalries began to revive. The 
deputies were scattered, an independent press was impossible and 
regular Allied subsidies made the Government virtually immune 
from serious democratic control. The supersession of the Voivode 
Putnik and almost all his staff caused great indignation; and 
though the whole Serbian Coalition must bear the responsibility, 
it was known to be the work of PaSiC and his colleague Protit, 
then still out of office. In  Aug. 1916 an attempt is alleged to have 
been made upon the life of the prince regent a t  the front, and the 
Government proceeded in the winter-while the joint advance 
under Sarrail was crowned by the capture of Monastir from the 
Bulgarians-to order numerous arrests on a charge of conspiracy 
and murder. The conspiracy trial which opened in Salonika in 
Jan. 1917, and was conducted behind the shelter of a strict 
military censorship, resulted in a death sentence upon nine Ser- 
bian officers, and notably of Colonel Dimitrievif ( q . v . ) ,  head of 
the "Black Hand." There is no doubt that DimitrieviC favoured 
a military coup d'e'tat against his Radical enemies, and that he had 
his hand in the Sarajevo murder; but the evidence for a plot 
against Prince Alexander was clearly inadequate, and he was the 
victim of rival military and political cliques. This trial revived 
all the old party dissensions: the reactionaries had triumphed on 
the very eve of the collapse of their chief support, the Tsarist 
Government. PaSiC found himself between two fires-the need for 
a more democratic restatement of foreign policy, and the demand 
of the Young Radical and Progressive parties for a revision of 
the Salonika trial. Refusal led to their withdrawal from the 

Cabinet, and its reconstruction on a purely Old Radical basis 
under PaSiC and ProtiC. 

The last occasion when all parties co-operated was on July 20, 
1917, when the Declaration of Corfu, dravn up between TrumbiC 
for the Yugoslav Committee and PaSid for the Serbian Govern- 
ment, met with unanimous approval. I t  affirms that the Serbs, 
Croats and Slovenes constitute a single nation, and demands com- 
plete national unity under the ~arageorgevi i  dynasty, a con- 
stitutional democratic and parliamentary monarchy and the refer- 
ence of all details to a Constituent Assembly after the war. PaSiC, 
having strengthened his position abroad by a visit to  Paris and 
London, declined to convoke parliament for four months after 
the legal period had expired. At last, as the result of a direct 
appeal of its president to  the Crown, i t  met in Corfu on Feh. 12, 
1918, and the Government resigned, but after weeks of fruitless 
negotiation for a Coalition Ministry was allowed to resume office. 
I n  April, the Opposition, which numbered 60 as against 64 Old 
Radicals, withdrew in a body from the Chamber, thus leaving the 
Government without the quorum of 84 required by the Serbian 
Constitution. 

During the spring and summer of 1918 there was acute tension 
among the rival Serbian groups, and the real initiative in the 
Yugoslav question and in the political campaign against Austria- 
Hungary passed to TrumbiC, BeneS, Lansing and the Allies and 
to the leaders of the movement inside the Dual Monarchy. On 
April 8, 1918, a "Congress of the Oppressed Nationalities of 
Austria-Hungary" was opened in Rome, based on the agreement 
reached a month earlier in London between TrumbiC, on behalf 
of the Yugoslav Committee, and Andrea Torre, representing 
an influential committee of Italian deputies and senators. The 
result was immediate in two directions. The propaganda organized 
on the Italian front by the various national committees led to 
wholesale defections from the Austro-Hungarian army, and con- 
tributed materially, according to the high command's own ad- 
mission, to the failure of the last Piave offensive in June. Mean- 
while the Roman Congress was deliberately imitated inside the 
Dual Monarchy by an imposing Congress a t  Prague: it was 
attended by Czech, Polish, Rumanian, Slovak and Yugoslav dele- 
gates-among the latter RadiC and Pribizevid-and adopted a 
pledge of mutual support in the cause of unity and independence. 

During 1918 the initiative among the Yugoslavs of the Mon- 
archy fell more and more into the hands of the Slovenes, led by 
Father KoroSec. The official recognition accorded to the Pact of 
Rome by Lansing in the name of America (May 31) was a fresh 
encouragement; and KoroSec, after constituting a Yugoslav Na- 
tional Council for the furtherance of unity, convoked a new Slav 
Congress at  Ljubljana on Aug. 18, a t  which the Catholic hierarchy 
and clergy took a prominent part. I n  the early autumn, a t  the 
Emperor Charles's instance, Count Tisza visited Zagreb, Sarajevo 
and Dalmatia with the object of promoting a Hungarian solution 
of the Southern Slav question, but met everywhere with a blank 
refusal. After the surrender of Bulgaria (Sept. 30) the Czech 
and Yugoslav spokesmen in the Reichsrat were still less concili- 
atory and insisted on separate representation a t  the peace nego- 
tiations and the absolute right to decide their own future state 
allegiance. 

T h e  Collapse of Austria-Hungary.- Events now followed 
each other with lightning speed. On Oct. 4 Austria-Hungary in a 
note to America accepted President Wilson's speeches as a basis 
of discussion, and on the 8th Baron Hussarek admitted that the 
Monarchy's internal structure must be modified and "full-grown 
nations" determine their own future. This only precipitated the 
collapse, and while Count Tisza voiced Hungarian public opinion 
in declaring the basis of the Dual system to be shattered, the 
Yugoslav National Council was transplanted from Ljubljana t o  
Zagreb and strengthened by  the inclusion of representatives of 
all parties (Oct. 10). On the 16th the Hungarian Government de- 
clared in favour of Personal Union, and next day Hussarek pub- 
lished an Imperial Proclamation, dated Oct. 16, dividing Austria 
(not Austria-Hungary) into four federal units (German, Czech, 
Yugoslav and Ulcrainian), and leaving the Poles to make their own 
decision. KoroSec, in the name of the Czech and Yugoslav Clubs 
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unreservedly rejected this stillborn project and claimed that the 
future of both nations was an international problem which only 
the Peace Conference could solve. 

Henceforth the Yugoslavs acted independently of both Vienna 
and Budapest; and when on Oct. 21 the news of President Wil- 
son's answer to  Count Buritin's final Peace Note (refusing t o  
negotiate save on the basis of a recognition of Czechoslovak and 
Yugoslav national claims) became generally known, the old 
rCgime vanished almost as if by  magic. Extraordinary scenes took 
place in many towns, the troops tearing off their military badges 
with the Habsburg arms and trampling them underfoot. National 
councils were speedily formed in Dalmatia and Bosnia, which 
arranged for the disarmament of the troops pouring northwards 
from the broken Albanian and Macedonian fronts. As early as the 
zgrd a Croat regiment stationed in Fiume disarmed the Magyar 
militia and took possession of the town. On the 24th Count 
Andrbssy was appointed Joint Foreign Minister, but the machinery 
of State had ceased to work, and both the Austrian and Hungarian 
Cabinets were ift s ta tu  demissionis. 

On the 28th, the military command in Zagreb handed over its 
authority to  the Xational Council, and next day the Oiet pro- 
claimed the independence of Croatia from Hungary and assumed 
control of Fiume. The arsenals of Pola and Cattaro were already 
in the hands of the insurgents; and the Emperor Charles, in the 
hope either of winning the favour of the new rCgime in Zagreb 
or throwing a n  apple of discord between i t  and the Entente, 
signed a decree on Oct. 31 making over the whole Austro-Hun- 
garian fleet t o  the Yugoslav State-a step which was interpreted 
by the Italian Nationalists as a proof of collusion between Zagreb 
and Vienna. 

On the other hand, the action of the Supreme Council in 
Paris in  prescribing the frontier line of the Secret Treaty of 
London as  the line of occupation under the Austro-Hungarian 
Armistice was keenly resented by the Yugoslavs as a breach with 
Wilsonian principles. The Allies very properly insisted that the 
fleet must be surrendered into their hands, but before this could 
take d a c e  a de~lorable  incident occurred in Pola harbour. the 
'L \ ,. ir&us . unitis"being blown up  by an Italian mine, with a Yugo- 
slav admiral and crew on board. I n  Italy Baron Sonnino's frankly 
anti-Slav attitude threw Signor Orlando and the Pact of Rome 
into the shade; and the Consulta worked hard to prevent Yugo- 
slavia's recognition by the Allies. 

R i v a l  Programmes.- That this recognition had not already 
been accorded before the collapse of the Central Powers began was 
due to disunion among the Yugoslavs themselves. PaSiC, free 
from the restraints of a coalition and from all parliamentary con- 
trol, had reverted t o  his original Pan-Serb standpoint, and steadily 
cl~clined t o  reconstruct his Cabinet on a wider Yugoslav basis. 
T r u m ~ i i  on his part could not enter a purely Serbian Cabinet 
without prejudicing that freedom of choice of his compatriots in 
the Dual 1Monarchy upon which the moral case of the Yugoslavs 
depended. A series of incidents, such as PaSiC's dismissal of the 
Serbian Ministers in London and Washington for their Yugoslav 
sentiment, proved the difference of outlook to be not merely per- 
sonal but fundamental. When on Aue. o Balfour officiallv rec- 
ognized the Czechoslovak National ~Youicil as "trustees of the 
future Czechoslovak Government," he was ready to extend a 
similar recognition to  the Yugoslav cause, but as a preliminary 
condition he very reasonably insisted upon unanimity between 
those who claimed to represent the rival groups of Yugoslavs. 
But every effort t o  bring PaSiC and TrumbiC together was unavail- 
ing, and when in the last week of Oct. the rival statesmen moved 
from London to Paris, all hope of Yugoslav recognition before the 
Peace Conference had vanished, owing to the stiffening in the 

and Fiume. Much of the blame falls upon the Supreme Council, 
which shrank from the only effective means of allaying friction 
-immed&te Allied occupation of the disputed zone, pending the 
decision of the Peace Conference. 

T h e  Union.-The equivocal attitude of the Entente towards 
the new State, and Italy's insistence upon a fulfilment of the 
Treaty of London, naturally hastened the process of union. On 
Nov. 23 the Zagreb National Council proclaimed the union of 
the territories under its control with the kingdoms of Serbia and 
Montenegro, and invited the prince regent of Serbia t o  assume 
the regency of the new State. This decision (passed with only 
one dissentient voice, but that, unhappily, Stephen Radii ,  the 
peasant leader) took formal effect on Dec. I, when Prince Alex- 
ander, a t  the formal request of 24 delegates from Zagreb, pro- 
claimed the union. Meanwhile on Nov. 2 6  a hurriedly convoked 
National Assembly a t  PodgoriEa had proclaimed the deposition 
of King Nicholas and his dynasty and the union of Montenegro 
with Serbia in the new united State. The first Yugoslav Cabinet 
was constituted under Protii  as Premier and KoroSec as  Vice- 
Premier; TrumbiC became Foreign Minister; other portfolios 
were divided more or less equally hetween Serbia and the new 
territories. See also YUGOSLAVIA. (x.1 
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SERBIAN CAMPAIGNS (1914-191 5). T h e  1914 opera- 

tions and the conquest of Serbia in 1915 are described below, 
while a n  account is given of the Allied operations in  Macedonia, 
1915-8, and of the reconquest of Serbia, under the heading 
SALONIKA CAMPAIGNS. 

most dangerous situation arose between them and the Italians 
in Istria and Dalmatia, which was only very partially mitigated 
by the dispatch of American military and naval forces to Trieste 

attitude of Italy. 
T o  meet the impending danger, the Zagreb Government urgently 

invited the assistance of the Serbian army, which during the 
final advance contained a large proportion of Yugoslav volun- 
teers. The first Serbian troops entered Fiume on Nov. 18, and a 

plans of concentration. 
A l t e r n a t i v e  A u s t r o - H u n g a r i a n  Plans.-The first plan, in 

case of war against Serbia and Montenegro, called Concentration 

I. 1914 CAMPAIGN 
The  Austro-Hungarian problem in starting a campaign against 

Serbia was complicated by the prospect of Russian intervention 
in Galicia; the Austrian staff had, accordingly, drawn up  two 
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B (Balkan), involved the employment of seven corps. The second 
plan, in case of war with Russia and Serbia, called Concentration 
R (Russia), involved the employment against Russia of nine 
corps; against Serbia and Montenegro of a minimum group of 
three corps and the formation of a reserve (four corps)'which 
could be directed as required towards the Russian frontier or those 
of Serbia and Montenegro. 

Convinced a t  first that they would have to deal only with the 
southern Slavs, Austria-Hungary ordered, on July 26, the partial 
mobilization required for Concentration B ;  but, owing to com- 
plications with Russia, general mobilization was proclaimed on 
July 31. To  avoid confusion, the Austro-Hungarian staff decided 
to allow Concentration B to be completed before withdrawing 
the reserve provided for in plan R.  

S e r b i a n  Mobilization.- The Serbian general mobilization, 
ordered on July 25, yielded 490,ooo men a t  the outset, and some 
43,000 more between August and September. Montenegro de- 
clared war on Austria-Hungary on Aug. 5, 1914. Her forces 
amounted to about 50,000 militia with very little artillery, and 
were of no direct assistance to  Serbia, though they occupied the 
attention of three Austrian mountain brigades. Circumstances 
compelled Serbia to adopt a purely defensive strategy. Her army, 
commanded by the Crown Prince Alexander, with Voivode Putnik 
as chief of staff, was therefore concentrated in a central position 
enabling it  to operate either towards the Sava and Danube or 
towards the Drina. 

After the withdrawal according to Concentration R of the 
Austrian 11. Army, the Serbs had a superiority not only in num- 
bers but also in quality, 90% of them having fought in the 1912-13 
wars, and three-quarters of their guns being better than the 
Austrians'. On the other hand, Austria's equipment and resources 
in  ammunition were far superior. 

Jadar Operations, and Cer Ba t t l e :  Aug.  16-24.-North 
Serbia is a mountainous country, devoid of good communications, 
particularly in the northwest, whilst the actual frontier was 
formed on the north by the formidable obstacle of the Danube 
and Sava, on the west by the Drina, a river not very broad but 
swift and difficult to  bridge. The plan for the invasion of Serbia, 
drawn up  by Conrad von Hotzendorff and Moltke in consulta- 
tion, involved a concentric advance from all fronts, but was 
vitiated by the withdrawal of the 11. Army. Potiorek, however, 
who feared an advance of the Serbs over the Drina to excite 
insurrection among their kinsmen in Bosnia, launched, on his 
own responsibility, a preventive offensive. 

On the night of Aug. I 1-1 2, the Austrian V. Army (VIII.  and 
X I I I .  Corps) and elements of IV. and IX.  Corps from the 11. 
Army began to cross on a wide front from Drenovac on the Sava 
to Ljubovija on the Middle Drina, successfully driving back the 
Serbian frontier detachments. The Serbians moved to oppose 
the enemy, and by the evening of the I 5th their 11. Army occu- 
pied positions on a line south of Sabac, across the Cer and Iverak 
ridges and the Jadar valley, connecting with their 111. Army who 
had moved forward from Valjevo to Zavlaka and Krupanj. Their 
I .  Army had taken over the whole northern front as far as 
Obrenovac. 

On the 16th) after severe fighting, the Austrian XII I .  Corps 
drove back the left and centre of the Serbian 111. Army, cap- 
turing Krupanj and threatening the Valjevo-OseEina road behind 
the Serbian positions. On the right of the 11. Army the Serbs 
were also forced t o  give way, but in the centre a local counter- 
attack secured for the Serbs the important position of Kosanin- 
grad (Aug. 18). This enabled the 11. Army Commander Stepa- 
noviC, to  launch on the 19th a counter-stroke along the Cer and 
Iverak ridges, which swept the Austrian VIII.  Corps down in and 
over the Drina. The Austrian right wing (VI. Army), which had 
concentrated around Vingrad, less hard pressed, and better organ- 
ized for mountain warfare, retired in  good order, but by the 
22nd the whole river front was again occupied by the Serbs. The 
Austrian 11. Army fared no better, losing prisoners and guns in 
their retreat over the Sava. 

BY the 24th the first invasion of Serbia was ended. with a loss 

in-,chief -had greatly underestimated the military value of the 
forces opposed t o  him, while, on the Serbian side, Putnik's man- 
agement of his forces and his choice of the moment and place 
of counter-attack were masterly. 

S y r m i a n  Operat ion,  and D r i n a  Battle.-Meanwhile, no 
events had taken place on the northern front east of Obrenovac 
other than the evident withdrawal of the Austrian 11. Army. 
Putnik decided to throw his I. Army across the Sava into Syrmia 
in order to secure the line Mitrovica-FruSka range-Danube to 
Semlin and Belgrade. This would enable the Serbs to invade 
Bosnia without fear of a sudden attack on their north flank and 
rear. 

After making good crossings on the night of Sept. 5-6, the 
I. Army occupied Semlin and was progressing towards its objec- 
tive when the situation on the Drina front caused i ts  recall. For, 
on the Austrian side, Potiorek was reorganizing his forces for a 
new thrust across the Drina. His VIII., XIII . ,  XV. and the major 
part of his XVI. Corps bordered the Drina from the Sava to 
Ljubovija. 

Potiorek's second offensive opened on the night of Sept. 7-8. 
I n  the north the VIII.  Corps only succeeded in securing a bridge- 
head a t  ParaSnica, but in the south the IV. and the right of the 
XIII .  Corps crossed in force between Zvornik and Ljubovija, 
driving back the Serbian left. By the ~ ~ t h ,  the situation was 
serious enough to compel Serbian G.H.Q. to  order the transfer of 
the I. Army from Syrmia t o  Valjevo-Pecka. On the 13th, the 
Austrian XII I .  Corps threatened to cut the Serbian line in two, 
but, on Sept. 16, a strong counter-attack was launched by the I .  
Army against the Austrian right. Even so, the Serbs barely suc- 
ceeded in holding up the invaders, whom they failed to  drive back 
over the rivers. Meanwhile the Uiice Army and the Montenegrins 
had successfully undertaken a series of operations designed to pre- 
pare the way for the offensive over the Drina, but, being fore- 
stalled by the Austrian attack, they had no practical results. 

Kolubara  and R u d n i k  Operations.-The Serbs suffered 
severely from the unfamiliar conditions of trench warfare and a 
shortage of ammunition, and Potiorek decided t o  make a third 
attack, although winter was near a t  hand. The  new offensive 
opened with an attack in the MaEva, which drove back the Serbs 
to the line Dobrava-Cer ridge. The main Austrian attack, how- 
ever, again took place in the Zvornik area, where the Serbian 
centre had to be withdrawn. Putnik, after attempting to cover 
Valjevo, decided to try and hold up the Austrian advance on th6 
so-called "Kolubara line." The weather was terrible, but the Aus- 
trians, pushing along the Maljen ridge, attacked on the 17th, and 
drove the Serbs off that ridge. The Austrian left made good the 
passage of the Lower Kolubara by the 25th. 

Putnik now resolved to give up  Belgrade and to fight for time 
so as to  last out until the arrival of ammunition enabled him to 
launch a counter-offensive. H e  therefore withdrew his forces 
during the night of Nov. 29-30 to a line with its flanks resting at  
Obrenovac and on the Lower Morava, its centre on the Rudnik 
Massif. The Austrians entered Belgrade on Dec. I. 

On the arrival of munitions Putnik undertook a counter-offen- 
sive; it  opened on Dec. 3 with an attack of the I. Army under 
Miiic, which drove a deep wedge in the enemy lines. Further 
north the 11. and 111. Armies made little progress a t  first, the 
Serbian right being seriously threatened by a counter-attack 
(Dec. 6-9) effected by Krauss's and VIII.  Corps. I n  the south, 
however, MiSic's Army swept the Austrians back towards Valjevo 
and Uiice with such success that, on the gth, Potiorek ordered a 
general retreat on Belgrade, Sabac and Loznica. All the Serbian 
armies then took up the pursuit, but mud and exhaustion pre- 
vented them from turning the Austrian retreat into a rout. By 
Dec. 16, Belgrade had been re-occupied, while Sabac, Loznica and 
Bajina BaSta had been retaken. Putnik's decisive victory gave 
Serbia peace for a few months, but her losses had been very 
heavy-69,000 killed or died of sickness, 18,ooo wounded and 
some I 5,000 prisoners. 

11. THE CONQUEST OF SERBIA, 1915 

of about jo;oo~ men to the Austrians. The Austrian commander- 1 The third ekpedition having ended in failure, Potiorek was 
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relieved of his comrndnd, a portion of his troops transferred to 
other fronts, and General Tersztianski left with a much weakened 
force. The latter, however, were incapable of taking the offen- 
sive, their sorely depleted ranks being further devastated by an 
epidemic of typhus. Meanwhile Falkenhayn (9 .v . )  had become 
convinced of the necessity of opening up direct railway com- 
munications with Turkey, and, the active support of Bulgaria hav- 
ing been secured, a new combined offensive was prepared for the 
autumn under a German commander, Marshal Mackensen. 

His forces consisted of the Austrian 111. Army (two Austrian, 
one German Corps), under Kovess, qoncentrated in Syrmia; the 
German XI.  Army (three corps) under Gallwitz, in Banat ; the Bul- 
garian I .  Army (four double size divisions), under Bojadiev, be- 
tween Vidin and Tsaribrod; and the Bulgarian 11. Army, under 
Tokorov, between Kyustendil and Strumitsa. 

The Serbian dispositions were influenced by the threat from 
the east which the Western Powers had forbidden Serbia to  
meet by a preventive offensive, and by the hope of assistance 
from Salonika. Serbian fighting strength was not more than 
200,000; but the help of Greece was invoked under the 1913 
treaty, and that of the Western Powers promised. Putnik de- 
ployed three-fifths of his forces facing north and guarded the 
route to  Salonika with the rest. 

Mackensen's Attack.-Mackensen assembled a mass of 
heavy artillery and modern appliances, and a heavy preliminary 
bombardment opened on Oct. 5 ,  the 6th being fixed as the day of 
attack for Kovess and Gallwitz and the 11th for the Bulgars. 
Kovess's main crossing, undertaken by two corps with the sup- 
port of an intense bombardment, took place at  Belgrade. After 
three days' fierce fighting, bridgeheads were secured and the 
Serbs forced t o  evacuate their capital (Oct. 9-10). His third 
corps, who crossed the Lower Drina and Sava, were held up in 
the Mafva. Simultaneously after a demonstration a t  Orsova 
and a Bulgarian threat towards Negotin, two of Gallwitz's corps 
secured crossings at  Ram, and over Temessziget (Ostrovo) Is- 
land, but his third corps was held up near Semendria. 

On the 11th Putnik began a steady policy of fighting succes- 
sive delaying actions on the northern front, keeping back the 
Bulgars on the right and rear in order to gain time for the arrival 
of French and British aid, the first elements of which (British 
~ o t h ,  French 156th Div.) had started to land at  Salonika on Oct. 
3. Whilst heavy fighting was going on in the Morava valley and 
the mountains to the west, the Bulgarian advance began to 
threaten Pirot and the Salonika railway. Vranje was occupied on 
Oct. 16, whilst further south Todorov occupied Skoplje (Uskiib) 
on Oct. 21, thus cutting the Salonika line, and driving a deep 
wedge between the Serbs and the advancing Anglo-French force 
under Sarrail. 

Until then the Austro-German armies from the north had made 
but slow progress, but the Bulgarian successes on his right forced 
Putnik to withdraw his left and centre concentrically towards 
Kraljevo-KruSevac. From Nov. I onwards a desperate effort was 
made by the Serbs to hold the arc Cafak-Kragujevac-Jagodnja- 
Nish-Leskovac. The Bulgars were held back at  Bela Palanka, but 
the Germans and Austrians advanced steadily. Kragujevac fell 
with its arsenal on Nov. I, and by the 9th Nish fell. The Orient 
railway, Falkenhayn's objective, was now clear from Germany to 
Constantinople. 

F i n a l  Serb ian  Effort.-Making a further effort to envelop 
the Serbian right, the Bulgar 11. Army moved out fanwise from 
Vranje on PriStina and from Skoplje (Uskiib) on KaEanik and 
the Babuna pass, whilst its left was heavily engaged with con- 
siderable Anglo-French forces from Lake Doiran to  Krivolak and 
Kavadar. I n  a last attempt to break through to the south Putnik 
assembled the remnants of five divisions round PriStina and struck 
a t  the Bulgar 11. Army on the gth, driving back its right to  Vranje 
and towards Kumanovo. But the arrival of part of the Bulgar I .  
Army from Leskovac on his left rear and the pressure of the 
Germans and Austrians from the north made it  impossible for 
Putnik to persist; he then decided to escape through Albania with 
what could be saved of his army. 

Petween Nov. 20 and 25,  the historic plain sf Kosovo Polje 

witnessed another last effort of the Serbian people, then every- 
thing flowed away towards Pe t ,  Djakovica and Prizyen. The 
pursuit ceased in the first week of December. The Bulgar 11. 
Army then turned south and drove the Anglo-French force over 
the Serbian border. By Dec. 16 this force had withdrawn to 
Salonika (see SALONIKA CAMPAIGNS). Montenegro was com- 
pletely occupied by the third week in Jan. 1916. 

The end of the pursuit did not mean rest and reorganization 
for the remnant of the Serbian Army. A midwinter march 
through the Albanian mountains brought those whom its rigour 
left alive to the coast of the Adriatic. Thence they were trans- 
ferred to  Corfu, and later to Salonika, where the Western Powers 
provided food, clothing, equipment and stores, mitigating to that 
extent a disaster which might have been prevented by a more , 
vigorous policy towards Bulgaria and Greece, and the earlier 
dispatch of the reinforcements which were ultimately sent. 

See WORLD WAR: BIBLIOGRAPHY. (T. G. G. H.) 

SERBO-BULGARIAN WAR (188s). The Berlin Congress 
of 1878, by its revision of the treaty of San Stefano, created two 
states in the Balkan Peninsula: the principality of Bulgaria, own- 
ing a nominal suzerainty to Turkey, and the autonomous province 
of Eastern Rumelia, presided over by a Turkish governor-general, 
and apparently intended to remain in close relations with the porte. 
This settlement ended when the movement for a united Bulgaria 
culminated (Sept. 1885) in  a revolution in the Rumelian capital, 
Philippopolis. Prince Alexander of Bulgaria, recognizing that 
the movement was irresistible, placed himself a t  its head, and, pro- 
ceeding to Philippopolis, formally accepted the government of the 
united Bulgarian states. As it  was assumed that the sultan would 
reassert his claim by force of arms, the Bulgaro-Rumelian forces 
were concentrated as rapidly as possible near the Turkish frontier. 
Prince Alexander, however, had taken the step of acknowledging 
the sultan's suzerainty; and Turkey was not inclined t o  begin a 
war which would probably cause a revolt in Macedonia and might 
end by rendering Russian influence paramount in Bulgaria. But, 
while a conference of ambassadors was vainly discussing the situa- 
tion a t  Constantinople, the Gordian knot was cut by the announce- 
ment that Serbia, seeking compensation for the aggrandizement of 
Bulgaria, had constituted herself the champion of the treaty of 
Berlin. King Milan had issued orders for the Serbian army mobili- 
zation on the very day of Prince Alexander's proclamation at  Phil- 
ippopolis, and large forces were concentrated (Oct. 1-12) on the 
Bulgarian frontier. On the 19th the prince ordered troops to the 
quarter thus threatened, but it  seems certain that, whilst in  eastern 
Rumelia every preparation had been made for war, Prince Alexan- 
der had so little expectation of, and wish for, a war with Serbia, 
that few measures were taken to supply the needs of a field army 
on that side. 

Unlike the Serbian army, which contained few permanent units 
and consisted mainly of militiamen, the standing army of Bulgaria, 
trained and commanded by Russian officers since 1877-78, was 
organized on the German system of filling up relatively strong 
cadres to war strength and forming additional units. When fully 
mobilized the field army numbered about 55,000 men. The Rume- 
lian forces (militia) consisted in all of about 35,000 men. Besides 
these, there was the "Bandit brigade" of Capt. Panitza, an irregu- 
lar force some 3,000 strong. This force did good service as a flying 
right wing of the main army. In  the Bulgarian army the whole of 
the staff and superior officers, as well as about half the regimental 
captains, were Russians. When the mobilization of the Bulgarian 
and Rumelian forces was decreed the Russian officers were a t  once 
withdrawn, and the heavy task of creating a staff and selecting 
young officers for all the superior commands had to be undertaken 
in face of the enemy. Moreover, when on Nov. 14, Milan declared 
war, the Bulgarian forces were mostly far away on the Turkish 
frontier. The Serbian main army (under King Milan), and the 
army of the Timok promptly crossed the frontier and soon came in 
contact with small forces of the enemy. On the Timok little or 
nothing of importance took place throughout the war, as the forces 
opposing the army of the Timok near Vidin effectually neutralized 
that force. In  front of Dragoman and Trn the Bulgarians fell 
back, engaging in stubborn rearguard combats at  every favourable 
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place. The Serbian "Army of the Nishava" advanced but slowly 
and with hesitation, while the most strenuous exertions were made 
by Prince Alexander and his newly formed staff to collect their 
far-distant troops in the Slivnitza position. Every,commander was 
given the simple order to  march on Slivnitza. The civilian popu- 
lation was warned to be ready .with supplies to meet the troops 
by the roadside, and under these peculiar conditions and extraor- 
dinary difficulties of country and weather, the Bulgarians marched 
on the decisive point a t  the highest possible speed of man and 
horse. Some remarkable marches are recorded: the 8th infantry, 
4,500 strong, covered 5gm. in 32 hours, leaving only 62 men 
behind; the troops that were sent up by rail were packed in open 
trucks, 60 men to a truck. The furious energy displayed had its 
reward on the field of battle. Before the last shot of the battle 
of Slivnitza was fired, nearly half of the entire forces of Bulgaria 
and Rumelia were in the lines, and 14,000 men more faced the 
army of the Timok at Vidin. With the main army-a striking 
display of what could be accomplished by patriotism and vigour 
-were 56 pieces of artillery, most of which had been dragged 
over the Balkan passes in mid-winter. 

The position of Slivnitza, barring the high road between Nish 
and Sofia, had been extensively fortified, but when the Serbians 
opened their attack on Nov. 17, there were but few troops avail- 
able to  occupy the works. On the right of the Bulgarian line was 
the Meka Krud height; here fighting went on through the short 
winter day, which ended with a gallant, and for the time success- 
ful, counter-attack by six Bulgarian battalions led by Capt. 
Benderev. The prince, not yet ready for the offensive, withdrew 
these troops to  their original position. I n  the centre, near the high 
road, a hot and, a t  one moment of the day, almost successful attack 
of the Serbs ended with their complete repulse. The latter had had 
17,000 men against the Bulgarians' 11,000; yet they had, owing 
mainly to  faults in the superior leading, been unsuccessful. Next 
day their chances of victory would be even less, for the defenders 
were hourly reinforced from Sofia, and on the 18th were actually 
somewhat superior in numbers. On this day the Serbs made a 
very heavy attack on the Bulgarian left wing, which was eventually 
repulsed, though not without great difficulty, by the newly arrived 
troops from Sofia. Later a half-hearted attack was made on the 
centre, and from his position on Meka Krud Benderev again 
attacked the Serbian "Danube" division. On this day a Serbian 
division pushed the Bulgarians out of Breznik, but made no 

.farther advance elther on Sofia or on the left flank of the Bul- 
garians a t  Slivnitza, in spite of orders to do so. On the 19th 
alarm and consternation a t  Sofia, caused by the presence of hos- 
tile forces a t  Breznik, were so great that Alexander left the com- 
mand in the hands of his chief of staff, Major Guchev, and 
hurried back to the capital in order to  organize the defence. The 
Serbian leader was, however, as inactive on the 19th as on the 
18th, and when he at  last moved forward towards Slivnitza it  was 
only with a portion of his force; this was driven back, by a de- 
tachment from the left wing of the Bulgarian position, to Rakita. 
Meanwhile, the active Benderev had reopened his attack on the 
Danube division. Twlce he was repulsed, but finally a t  about 3 
P.M. his battalions carried the heights held by the Serbs. A little 
before this the Bulgarian centre likewise moved forward, and, 
though a final attack of the Serbs on the gap caused by the 
absence of the Bulgarian troops detached towards Breznik came 
near to success, the prince returned to the battlefield to find his 
troops everywhere victorious and driving the enemy before them. 
Two days later, reorganized and reinforced, the Bulgarians took 
the offensive and carried the Dragoman pass. 

On the 25th Prince Alexander received at  Tsaribrod proposals 
for  an armistice from King Milan; these were not accepted, and 
the Bulgarian army, crossing the frontier, advanced in several 
columns upon Pirot, where the army of the Nishava took up  a 
defensive position in the town and on the surrounding heights. A 
two-days' engagement followed (Nov. 26 and 27). On the 26th 
the Bulgarians were successful, but a heavy counter attack on 
the following day almost snatched the victory out of their hands, 
and i t  was only after a severe contest lasting 11 hours that the 
Serbs finally gave way. The Bulgarians were not permitted to 

reap the fruits of their success. As they were preparing t o  pursue 
the defeated and now greatly demoralized enemy on the 28th, the 
Austrian minister a t  Belgrade arrived a t  headquarters and hostili- 
ties ceased. The intervention of Austria saved the Serbian army, 
which was greatly demoralized, and was now threatened by the 
united Bulgarian force of nearly 55,000 men. On the same day the 
army of the Timok was repulsed with heavy loss in  an attack on 
Vidin. 

Serbia escaped almost uh~unished from her war of aggression. 
The young Bulgarian army, with its improvised staff and newly- 
appointed field officers, displayed admirable marching power and 
fighting qualities, and the Rumelian militiamen proved themselves 
to be good soldiers. The Serbs had, however, fought with great 
bravery also, and the victory must be ascribed in the main to  the 
personal influence, the strenuous exertions and the sound military 
judgment of Prince Alexander; and the brief but decisive campaign 
set the seal to Bulgarian unity. 

BIBLZOGRAPHY.-D~~~O~~ Edler von Rabenhorst, Strategische 
Betrachtungen iiber den serbisch-bulgarischen Krieg (Vienna, 1886) ; 
Hungerbiihler, Die schweizerische Militarmission m c h  dem S.-B. 
Kriegsschauplatze (Frauenfeld, 1886) ; Bilimek-Waissolm, Der ser- 
bisch-bz~lgarische Krieg (Vienna, 1886) ; A. E. von Huhn, Der 
Kampf der Bulgaren zrm ihre Nationaleinheit (Leipzig, 1886; Eng. 
London, 1886); Moller, Der serbisch-bulgarische Krieg, 1885 
(Hanover, 1888) ; Regenspursky, Die Kiimfife bei Slivnitza (Vienna, 
1895) ; Der serbisch-bulgarische Krieg bis zuna Waffenstillstande 
(Berlin, 1886.) ; Der serbisch-bulgarische Krieg; eine militarische 
Studie (Berlin, 1887) ; Kunz, Taktische Beispiele aus den Kriegen der 
neuesten Zeit: I .  Der serbisch-bulgarische Krieg (Berlin, 1901) ; Bujac, 
Pvdcis de quelques campagnes contemporaines: I .  Duns les Balkans 
(Limoges and Paris). 

SERBO-CROAT LANGUAGE AND LITERATURE. 
Apart from the occasional differences that are t o  be found 
in vocabulary and also, to  a slight extent, in grammatical usage, 
the Serb and Croat literary languages are identical, although 
the former is written in the Cyrillic and the latter i n  the Latin 
alphabet. The spoken dialects represent, in general, a transition 
from Slovene in the West to  Bulgarian in the East. The uni- 
formity of the literary language, which is based on the central 
dialects, is so complete that books with precisely the same text 
are frequently published in both characters, and it  is therefore 
usual in scientific, and not uncommon in popular, works to speak 
of the Serbo-Croat language, a term which has quite ousted that 
prevalent in the first half of the 19th century, namely Illyrian. 
The names Serb and Croat were borne in the 9th century by some 
of the tribes which, about two centuries earlier, penetrated into 
the North-Western parts of the Balkan peninsula. The other 
tribal names, including Slovinski, i .e . ,  Slavonic, which was used 
to designate the Western form of the language as late as  the 18th 
century, have now been absorbed by Serb and Croat or replaced 
by modern territorial names, such as Bosnian, Dalmatian, etc. 

Together with Slovene and Bulgarian, which however is some- 
times grouped apart, Serbo-Croat forms the Southern branch of 
the Slavonic group of languages in the Indo-European family. The 
vowel system is simple, and the clarity with which all vowels, 
long or short, accented or unaccented, are pronounced, is reminis- 
cent of Czech. A specifically Serbo-Croat characteristic is the 
passage of both u' and i, in circumstances when a full vowel was 
developed, into a. On the other hand, neither the replacement 
of the back vowel y by i, nor the loss of nasality by P and 9, nor 
the development of a vowel r is peculiar to Serbo-Croat. 

The consonants have undergone comparatively few changes 
since the Common Slav period, the most notable being that of t j  
to t (a sound not unlike that in English tune) and of dj to d 
(also written dj, g j ,  and resembling English dune). The difficult 
consonantal groups which have arisen in  some of the Slavonic 
languages after the abandonment of the old rule which tolerated 
only open syllables, are rare in Serbo-Croat, as the vowel a has 
been frequently developed from the earlier semi-vowels, and this 
has facilitated pronunciation. Moreover, with the exception of 
l j  and nj (pronounced like Italian gl and gn), there are no such 
palatal or palatalised consonants as occur in West Slavonic or 

I Russian. 
1 The morphological and syntactical peculiarities of the language 
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present no special points of interest: the case system of the noun 
has been well preserved i n  the singular, but there has been a 
generalization of one case (in origin a dual) to  express three in the 
plural. The dual has only survived in traces. I n  the verb, the 
use of the infinitive and, in quite recent times, of the aorist and 
imperfect also is declining, the language following in this latter 
respect the lines struck out a t  a much earlier date by the Eastern 
and Western branches of the family. Ope interesting characteristic 
of Serbo-Croat is the enclitic use of pronouns and unaccented 
forms of the copula, which are put, contrary to the usage of most 
modern languages, as early as possible in the sentence, but always 
after the first word. 

Serbo-Croat has retained a free accentuation, with the exception 
that in the literary language a polysyllable may not be accented 
on the last syllable; all vowels, whether long or short, may have 
a rising or a falling intonation. 

This musical intonation and the claritv of the vowels. together 
with the absence of difficult consonant sounds, have combined to 
make Serbo-Croat (which has often been compared with Italian) 
the most melodious of all the Slavonic languages. I t  is easier for 
a foreigner t o  acquire with approximate accuracy than the sister 
languages. 

The vocabulary has been affected by  Turkish (especially in the 
East),  and less so by Italian (in the Western dialects), but the 
efforts made during the last hundred years to expel foreign words 
have been largely successful. 

I t  is usual to distinguish three dialects, according to the word 
used for  the interrogative pronoun "what." That area which uses 
Sto is by far  the largest and embraces the dialects on which the 
literary language has been based. The ka j  dialect is spoken in the 
north-western part of the kingdom, especially Croatia, and, in 
this and other respects, links up with Slovene. The c'a dialect is 
steadily losing ground and is now chiefly spoken in a small part 
of the Croatian littoral, along the Dalmatian coast and in some 
of the islands. I t s  interest for philologists lies in its having pre- 
served with great fidelity the accent on that syllable which bore 
i t  in  original Slavonic. 

The treatment of original e' forms another criterion of classi- 
fication into dialects; e is the Eastern development, and (i)je the 
Western. The literary, Sto, language uses both (i)je and e, (i)je 
prevailing in Bosnia, Hercegovina, Montenegro and Croatia, and 
e in  Serbia. There are dialects which have i for originaI 8, but 
they are not used for literary purposes. 

The dialects spoken in Macedonia increasingly approximate to 
Bulgarian as the frontier is reached, but the study of their precise 
relationship t o  Serb and Bulgarian has been frequently impeded 
by the political bias of the investigators, and the interest they 
present is exclusively philological. 

Until the 19th century there was no common literary language, 
most works being written in  a form of Church Slavonic more or 
less tinctured, according to the education of the writers, by genuine 
Serb or Croat and, subsequently, also by the form of Church 
Slavonic used in Russia. The first works to  be written in a 
language which faithfully mirrored a spoken dialect and was 
wholly uninfluenced by the Church language, belong to the end of 
the 15th century and are due to a band of Dalmatian poets, most 
of whom had been schooled in Italy and were familiar with Italian 
literature. Their activity covered a wide range and was almost 
wholly poetical in form. The influence of Italian models is every- 
where obvious, and extends even to syntax, phraseology and style. 
Although the writers generally use their native dialect, i t  is possible 
to  trace the beginnings of a literary language. The best work of this 
Dalmatian school belongs to  the 16th century; it  declined after- 
wards, and by  the end of the 18th century .had become negligible. 

I n  the meanwhile Serbia continued to use the mongrel literary 
language of the Church, which, in spite of the strenuous efforts 
made by some 18th century scholars to assert the claims of the 
popular idiom, continued to remain all-powerful until the reforms 
of Vuk Stefanovit Karadiid (1787-1864). His great collection of 
songs, popular stories and proverbs, gathered throughout the length 
and breadth of his country, the magnificent and pure language of 
his own writings, and his amazing industry and linguistic sureness, 

have created a literary language of great flexibility and beauty. 
BIBLIOGRAPIIY.-I. Linguistic connections and grammars: A. Leskien, 

Grammatik der Serbo-Kroatischen Sprache (owing to the author's 
death only the first volume has appeared; the most scientific grammar, 
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etc., Heidelberg, 1924) ; D. Subotid and N. Forbes, Serbian Grammar 
(a good descriptive grammar-2nd edition, 1926). ; M. ReSetar, 
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Grammaire de la langue serbo-croate (1924). The chief native work, 
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stilistika hrvatskoga ili srpskoga knjiievnog jezika (Zagreb, 1899). 
z .  Dictionaries: V. Karadiid, Lexicon serbico-germanico-latinurn (3rd 
edition: Belgrade, 1898) ; F. IvekoviC and I. Broz, Rjetnik hrvatskoga 
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Croatian and Croatian-English Dictionary of F .  A. Bogadek (Pitts- 
burgh, 1926) is helpful, but it does not mark the accents. (N. B. J.) 

LITERATURE 
As far as present knowledge goes, the origin of Yugoslav liter- 

ature was in the 9th century, when the "Slav Apostles" Cyril and 
Methodius, with their disciples, translated church books from 
Greek into Old Slavonic. The earliest Yugoslav mss. are of Slo- 
vene origin, the "Monuments" from the monastery of Freising 
(Brizinski Spomenici) in the 9th or 10th century, consisting of a 
form of confession, a sermon and a prayer. A stone inscription in 
a church on the island of Krk, called BaSCanska ploc'a (IIOO), is 
the earliest known Croatian record. The first recorded Serbian 
mss. are the decree of the Ban of Bosnia (1189) and the Miro- 
slaaljevo jevangjelje, a gospel written in the 12th century for 
Miroslav, prince of Zahumlje. 

Serbian translations from all branches of Byzantine literature, 
ecclesiastical and secular, are numerous. Of the early original 
works the most important are biographies and chronicles. I t  is 
known that four biographers wrote in the 13th century, the first 
being Archbishop Sava or St. Sava (d. 1236). Both Sava and his 
brother King Stephen wrote brief accounts of their father's life; 
the monks Domentian and Theodosius wrote longer works on the 
life of St. Sava. I n  the 14th century Archbishop Danilo (d. 1346) 
is the only known biographer. H e  wrote The Lives of Serbian 
Kings and Archbishops. T o  the 15th century belong Camblak 
and Constantine "the philosopher." The latter wrote The Life 
of Despot Stephen LazareviC, under whose patronage the monas- 
tery of Manasija became a literary centre. The chronicles may 
be divided into ( I )  letopisi, short works of Serbian history, (2) 
rodoslovi, largely dealing in genealogy and (3) hronografi, general 
writings on Roman, Byzantine and Hebrew history. 

The Croats, having come under the influence of the Latin 
Church, did not produce an early national literature of any impor- 
tance. Practically the only works of secular literature were those 
on jurisprudence and legal statutes; the "Code of Vinodol" (1238) 
and the "Statute of Krk" (1388). 

T h e  1 6 t h  and 1 7 t h  Centuries.-While the other peoples of 
Europe progressed the Yugoslavs were doomed to lose their inde- 
pendence a t  the hands of the Turks. Literature in Cyrillic script 
was almost wiped out in Serbia, Bosnia and Montenegro. The 
Glagolitic literature in Croatia suffered repression from Rome and 
Venice. The first Cyrillic printed book is ascribed to Cetinje, 
1494, and the first Glagolitic to  Venice, 1483. Dalmatia by reason 
of geographical position and political relations, was saved from 
the general overthrow, and the city of Ragusa became a literary 
centre. The first influence was that of the troubadours, as shown 
in the lyrics of 3. MenEetit (d. 1527) and Gj. Driid (d. 1501). 
Their work has come down in a collection of 620 songs in Serbo- 
Croat. The Carnival burlesques of Florence also had their imi- 
tators, the principal being A. Cubranovid (d. I S ~ O ? ) .  The most 
prolific writer of the 16th cen'tury was the Benedictine monk 
M. Vetranovid (1482-1576). His most original work is the "Her- 
mit" (Remeta), in which his own retired existence is compared 
with the gay life of Dubrovnik. A reaction from Italian influ- 
ence, in favour of the Greek and Latin classics, makes itself felt 
in the work of D. Ranjina (d. 1607) and D .  Zlatarid (d. 1609) 
in the second half of the 16th century. M. Driid (b. c .  1519), a 
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writer of Plautine comedies, strikes original ground in his Dundo 
Maroje (1550). The 17th century is the golden age of Ragusan 
literature. There are three outstanding names in poetry. Ivan 
GunduliC (1558-1638), the greatest poet produced by Dubrovnik, 
owes his fame to his epic Osntan, and his pastoral play Dubravka. 
I. BuniC (d. 1658) excelled in lyrics, especially love songs (Plan- 
dovanja). J. Palmotit (d. 1657) was a creator of national drama 
with his Pavlimir. A decline set in in the 18th century, though i t  
was marked by the establishment of literary academies. Two 
names may be mentioned: A. Glegjevid, (d. 17281, a playwright, 
and I. GjorgjiE (d. 1737), the only gifted poet of the republic in  
this century. 

Conditions in Dalmatia generally were not favourable to  litera- 
ture, owing t o  the domination of Venice and Hungary, and the 
incursions of the Turks. M. MaruliE (d. 1524), wrote the epic 
Judita ( I ~ z I ) ,  the first book printed in the vernacular. H. LuciC's 
(d. 1553) Robinja is one of t.he earliest attempts in European 
drama to create a secular romantic play. P. HektoroviC (d. 
I 567) is noteworthy for his Ribanje, ("Fishing and Fisherman's 
Talk"), while P. ZoraniC's pastoral Planine may be considered 
the first novel in Serbo-Croat literature. More important are the 
collections of popular poems that began to be made in the 18th 
century. The outstanding work of A. KaEiC (1702-60), Razgovor 
Ugodni, a national chronicle from the earliest times, contains 
numbers of these. I t  was published in Venice four years before 
Percy published his Reliques of Ancient English Poetry. 

I n  the Slovene, Bosnian and Croatian portions of Jugoslav 
lands, the literary development was largely directed by Jesuits 
and Franciscans, following on the counter-Reformation. The 
Franciscans in Bosnia published numerous religious works in the 
Stokavski dialect, which gradually attained supremacy as the 
literary medium of Serbo-Croat. 

References to popular poetry have been traced to Serbian biog- 
raphies of the 13th century and t o  Dalmatian poets of the I jth. 
This poetry, known as  narodne pesme (people's songs), corre- 
sponds to  the popular ballads of other European countries. Mod- 
ern collections have brought the number of popular ballads up to 
nearly 10,ooo. Other evidences of popular literature are a large 
number of folk-tales. The chief collector of all these as well as of 
the popular songs was Vuk Kara&iC (1787-1864). 

T h e  18th Century.-The first writings of the modern period 
appear among those Serbs and Croats who had remained under 
Habsburg rule. They were not based on previous native tradition, 
but on modern European literature. I n  an effort to preserve their 
orthodoxy, the Serbs imported books written in the Russian recen- 
sion of Old Church Slavonic, thus creating an artificial literary 
language known as "Slav-Serbian" (Slaveno-Srpski), the effect of 
which was to retard the development of the vernacular. Among 
the early writers Zaharija StefanoviC Orfelin and Jovan RajiC 
are the most important; the former produced in I 768 a Review 
i n  the vernacular, while the latter, besides a history of the Slavs 
(the Southern Slavs in particular), written in the "Slav-Serbian" 
language, wrote also a vernacular epic. But the real father of 
modern Serbian literature is Dositej ObradoviC (1739-I~II) ,  who 
after early training in a monastery started on a series of journeys 
to  different European countries. The result was his Life and Ad- 
ventures (17831, followed by his Counsel of Sound Reason, his 
Fables and his Ethics. An encyclopaedic writer rather than an 
original thinker, his work was directed towards the enlightenment 
not only of his countrymen, but of Yugoslavs in general. His work 
was continued by P. Solarid and other disciples. 

Among the Croats three writers of this period are worthy of 
'mention, the Jesuit A. KaniiliC, the Franciscan M. KataEiC, and 
an army officer A. ReljkoviC (1732-98). The latter, the greatest 
Croatian writer of the 18th century, is best known for his Satyr, or 
the Wild Maw (1762). 

Among the Slovenes practically nothing had been done from 
the days of P. Trubar (1508-86), a Protestant writer, till the late 
18th century, when V. Vodnik (1758-1819) laid the foundations of 
modern Slovene literature. The formation of the Illyrian Prov- 
inces (1809) under Napoleon tended to revive the national spirit. 

T h e  1 9 t h  C e n t u r y  saw the consolidation of efforts to establish 

i~rmly the Serbo-Croat vernacular based on the most widely ex- 
tended Sto-dialect. The leaders were Vuk KaradiiC for the Serbs, 
and Ljudevit Gaj (1809-72) for the Croats. Vuk, under the influ- 
ence of the Slovene scholar J. Kopitar, began to devote himself t o  
collecting traditional songs. - He succeeded in interesting Goethe 
and the brothers Grimm in Serbian popular poetry. His efforts 
to establish the "civil" as opposed to the "church" spelling were 
brought to  fruition by Gj. DaniEiC (1825-82), who laid the foun- 
dations of Serbian philology. The Illyrian movement under Gaj, 
which aimed a t  first a t  the linguistic union of all the Yugoslavs, in 
its earlier stages had favoured the kaj-dialect and the old spelling 
but soon the Sto-dialect was adopted and the spelling reformed; 
and in 1836 one single literary language became the common 
property of the Serbs and Croats. The movement produced a 
number of poets, among whom are P. PreradoviC, who wrote lyrics 
of love and patriotism, and I .  MaiuraniC, author of an epic 
on the Death of Smail Aga Cengit (an incident of the Mon- 
tenegrin rising of 1840)) which counts among the gems of 
Serbo-Croat literature (Eng. trans. by J. W. Wiles). The  Serbs 
viewed the Illyrian movement with sympathy in so fa r  as its aim 
v a s  a literary union with the Croats, and their !iterature made 
considerable progress. Poetry on classical models is represented 
by L. Mugicki. B. RadiEeviC broke with this scholastic tradition 
by composing poems in the pure vernacular, expressive of sincere 
and passionate feelings. A contemporary of these two, the Bosnian 
S. MilutinoviC, was much admired in his time for his patriotic 
poetry. Greater than any of these was Petar PetroviC NjegoS 
(1813-5 I ) ,  prince-bishop of Montenegro. His masterpiece is 
an epic Gorski Vijenac ("The Garland of the Mountains"). No 
other poet has been able so to penetrate the spirit of the people and 
to depict their character. The outstanding dramatist of this period 
is J. PopoviC (1806-86). Influenced by European literature, he 
produced a number of comedies both of "character" and of 
"manners" and is considered the founder of modern Serbian drama. 

By the middle of the century the centre of the literary activi- 
ties of the Serbs was transferred from Budapest to Novi Sad, a 
town in the heart of the Serbian population in southern Hungary. 
Here a "Young Serbian Movement," based on a return to  popular 
poetry and tradition, became very active. Lyric poetry is repre- 
sented by J. JovanoviC and Gj. JakSiC. The realistic novel was 
initiated by J. IgnatoviC. Drama in verse had many followers, 
the most important being L. KostiC, translator of several plays 
of Shakespeare, and K. TrifkoviC. The movement towards auton- 
omy in Croatia after Solferino was accompanied by  revived inter- 
est in the language. The prominent figure in the movement is 
Bishop Strossmayer, founder of the Yugoslav Academy in 1867 
and the university a t  Zagreb in 1874. Literary journals sprang up. 
A series of prose writings and historical nove!s by  A. Senoa and 
J. E. TomiC did much to create a reading public, while a school 
of literary criticism was initiated by F. Markovid. I. Trnski's 
lyrics and epics on national subjects kept alive the patriotic fire. 
The Slovenes were similarly affected by improved political con- 
ditions, and the freedom of the press. F.  PreSern (1800--49) may 
be considered the greatest modern Slovene poet. F. Levstik's 
simple lyrics and prose writings make him the central figure till 
the coming of J. Stritar (1836-1gz3), "the creator of the cul- 
tured and civilized speech." 

I n  the early '70s the influence of the German romantics was 
replaced by that of the Russian realists, and the new tendencies in 
western European thought were introduced through Russian chan- 
nels. The champion of the new ideas was S. MarkoviC, who had 
studied in Russia. The new ideas found expression chiefly in the 
novel and short story, the former having its best exponents among 
the Croats, while the Serbs excelled in the latter. The first efforts 
of the new school were mainly directed towards the painting of 
village and peasant life. The founder of this school in Serbia was 
M. GliSiC. H e  is excelled in artistry by L.  LazareviC whose gifts 
of observation and composition made him one of the greatest of 
Serb writers. J. Veselinovid is a master of lyrical descriptions of 
nature. Conditions of life in Croatia offered more material for 
the larger canvas of the novel. L. BabiC Gjalski may be considered 
the founder of the realistic novel of psychological interest, a field 
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in which he was followed by BorislaviC, V. Novak and others. 
Among the Slovenes important names are J. Kersnik, whose 
powers were especially shown in the delineation of female char- 
acter, and I. TavEar, who was particularly interested in philosophi- 
cal problems. Apart from novelists, two Yugoslav writers, Lj. 
NenadoviC of Serbia and Lj. VuliEeviC of Dalmatia, must be 
mentioned as excellent examples of the best modern prose. 

Poetry is overshadowed by the novel and story during this 
period. The most distinguished poet was the Serb, V. IliC, a dis- 
ciple of Pushkin. Among the Croats an original lyric vein is dis- 
played by S. KranjEeviC, whose themes were freedom and patriot- 
ism, whilst the Slovene A. Askerc was a vigorous writer of 
ballads and romances. A less known field of Yugoslav literature 
to which attention has only recently been directed is the popular 
poetry of the Muslims of Bosnia and Herzegovina. 

The 20th Century has witnessed a closer rapprochement be- 
tween the different sections of Yugoslav literature and in particu- 
lar between Serbia and Croatia. A close association between the 
different authors, an interchange of literary contributions and 
the co-operation between the Royal Academies of Belgrade 
(founded in 1886) and Zagreb and the Slovene "Matica" (1864) 
at  Ljubljana are all symbols of approaching unity, though it  is 
perhaps too soon to speak of one and the same "Serbo-Croat," 
still less of one and the same "Yugoslav" literature. 

I n  the matter of literary influences, that of Russia has tended 
to decrease, being supplanted in Serbia by that of France, and 
in Croatia and Slovenia by the "Moderna" movement which unites 
to French symbolism Scandinavian influences with Ibsen and 
Strindberg and German with Hauptmann and H.  Bahr. I n  poetry 
the new fashion among the Croats was introduced by V. Vidrif. 
The patriotic poetry of V. Nazor entitles him to be considered 
their greatest modern lyrist. Of Serbian poets the most repre- 
sentative are J. DuEiC, M. RakiC and S. CoroviC. Since PreSern 
the greatest interest in Slovene poetry attaches to  0 .  2upanEiE. 
Croatia has continued to maintain its supremacy in the field of the 
novel and the drama with Gjalski and I .  VojnoviC, and new- 
comers are J. Kosor, M.  BegoviC, M. OgrizoviC and S. TuciC. 
The Serbs have given proof of their proficiency in the writing of 
stories by the work of B. StankoviC, P. KoEiC and M. UskokoviC. 
The only names of importance in drama are B. NuSiC and V. Jo- 
vanovid. In  Slovene literature the outstanding figure is the 
novelist I .  Cankar. 

A notable feature of the realistic period was a steady develop- 
ment of literary criticism, especially among the Serbs. I n  the '90s 
Lj.  NediC, educated in Germany, broke with the old formalism, 
and introduced a criticism free from bias and convention. Among 
the Croats and Slovenes, the union of creative and critical facul- 
ties in the same writer is more frequent, as exemplified in Mark- 
oviC, Levstik and Stritar. Under French influence, there is a 
marked advance in subtlety of judgment, leading often to  hyper- 
criticism. The scope of criticism has also widened so as to embrace 
social and political problems. J. SkeriC (d. 1914) held the first 
place as a many-sided critic in Serbia, and exercised a profound 
influence on the movement towards Yugoslav unity. B. PopoviC 
represents in Serbia the school of Sainte-Beuve and Faguet, and 
his brother P. PopoviC has made a name as a literary historian. 
S. JovanoviC, the historian and sociologist, ranks as one of the 
best stylists in Yugoslav literature. A development of fairly re- 
cent date is the increasing number of women poets, story writers, 
essayists and critics; e.g., Isidora SekuliC among the Serbs, Z. 
Kveder among the Croats. 

BIBLIOGRAPHY.--For Serbian literature see the works of P. Popovit, 
J. Skerlid and A. GavriloviC; for Croatian those of Gj. Surmin, 
V. Vodnik and D. Bogdanovid; for Slovene I. Grafenauer and I. 
Prijatelj. A brief survey of the three literatures is given by P. 
Popovid in Jugoslovenska Knjiievnost (1918) ; M .  S. Stanojevic, 
Early Yugoslav Literature, vol. i. A.D. 1100-1800 (1922), is at present 
the only work in English. The Slavonic Review (London: School of 
Slavonic Studies) has published articles on Serbian Traditional Folk 
Poetry by D. P. Subotid, and a Survey of Modern Slovene Literature 
by J .  Vidmar. The Heroic Ballads o f  Serbia, trans. by G. R. Noyes 
and L. Bacon (Boston, 1913) and the Ballads o f  Marko KraljeviC by 
D. H.  Low (1922) give brief accounts of Serbian popular poetry. 
For the early period consult M. Murko, Geschichte der iiltern 

siidslavischen Literaturen (Leipzig, 1908). (D. SU.) 
SERENA or LA SERENA, a city of Chile, capital of the prov- 

ince of Coquimbo, on the south bank of the Coquimbo river about 
5 mi. from the sea. Pop. (1940) 21,383. I t  has a good water sup- 
ply, lighted and well-paved streets, tramway service and several 
small industries, including brewing and the making of fruit con- 
serves. The annual rainfall is only 5.6 in. and its mean annual 
temperature is 59.2' F.  I t s  railway connections include a line to 
Coquimbo (g m.), i ts port, one to the Tamaya copper mines, and 
a narrow-gauge line up the valley of the Elqui to Guanta, through 
a region celebrated for its fruit. I t  is also in direct railway com- 
munication with the national capital via the "longitudinal" system. 

Serena was founded by Juan Boh6n in 1544, on the opposite side 
of the river, and was named after Pedro Valdivia's birthplace in 
Estremadura, Spain. I t  was destroyed by  the Indians soon after, 
and was rebuilt on its present site in 1549 by Francisco de Aguirre. 

SERENUS "of Antissa," Greek geometer, probably not of 
Antissa but of Antinoeia or Antinoupolis, a city in Egypt founded 
by Hadrian, lived most probably in the 4th century, between 
Pappus and Theon of Alexandria. Two treatises of his have sur- 
vived, viz., O n  the  Section of the  Cylinder and O n  the  Section o f  
the Cone, the Greek text of which was first edited by  Edmund 
Halley along with his Apollonius (Oxford, I ~ I O ) ,  and is now 
available in a definitive critical edition by  J. L. Heiberg (Sereni 
Antissensis Opuscula, Leipzig, 1896). A Latin translation by 
Commandinus appeared a t  Bologna in 1566, and a German trans- 
lation by E. Nizze in 1860-61 (Stralsund). Besides these works 
Serenus wrote commentaries on Apollonius, and in certain mss. 
of Theon of Smyrna there appears a proposition "of Serenus the 
philosopher, from the Lemmas" to the effect that, if a number of 
rectilineal angles be subtended, a t  a point on a diameter of a 
circle which is not the centre, by equal arcs of that circle, the 
angle nearer to  the centre is less than the angle more remote. 

The book O n  the  Section o f  the  Cylinder states as its primary 
object the correction of an error on the part of certain geometers 
of the time who supposed that the transverse sections of a cylinder 
were different from the elliptic sections of a cone. When this has 
been done, Serenus shows (Prop. 20) that "it is possible to  
exhibit a cone and a cylinder cutting one another in one and the 
same ellipse." Other propositions naturally deal with subcontrary 
and other circular sections of a scalene cylinder or cone. 

The treatise O n  the  Section o f  the  Cone,  though Serenus claims 
originality for it, is unimportant. (T. L. H.) 

SERENUS, SAMMONICUS, Roman savant, author of a 
didactic medical poem, D e  medicika praecepta (probably incom- 
plete). The work (1,115 hexameters) contains a number of pop- 
ular remedies, borrowed from Pliny and Dioscorides, and various 
magic formulae, amongst others the famous Abracadabra (q . v . ) ,  
as a cure for fever and ague. I t  concludes with a description of 
the famous antidote of Mithradates VI. of Pontus. I t  is uncer- 
tain whether the author was the famous physician and polymath 
who was put to  death in A.D. 212 a t  a banquet to  which he had 
been invited by Caracalla, or his son, the tutor of the younger 
Gordian. The father, who was one of the most learned men of his 
age, wrote upon a variety of subjects, and possessed a library of 
60,000 volumes, bequeathed to his son. 

The editio princeps (ed. Sulpitius Verulanus, before 1484) is very 
rare; later ed. by J. G. Ackermann (Leipzig, 1786) and E. Bahrens 
Poetae Latini minores, iii. ; see also A. Baur, Quaestiones Sammoniceae 
(Giessen, 1886) ; M. Schanz, Geschichte der romischen Literatur, 
iii. (1896) ; W. S. Teuffel, Hist. of Roman Literature (Eng. trans., 
19oo), 374, 4, and 383, I. 

SERER, a vigorous, coarse-featured people of Senegal. They 
speak a language that is related to Wolof and Fulani, and were 
for long subject to  the Wolof, but with a paramount chief for 
their own race in the Sine country. The upper land-owning class 
lends or hires land to the lower class, slavery being unknown. 
There is no artisan caste amongst the Serer, but there is a caste 
of musicians and singers. Descent is patrilineal, the paternal 
uncle being head of the family. Marriage is endogamous. The 
Serer are cultivators and cattle-raisers, and their villages are 
subdivided into different quarters. The dead are buried outside 
the village and provided with arms and grave-furniture. The 



bodies of griots are wrapped in cloth and placed in hollow baobab 
trunks. The people are animists, believe in sorcery, and practise 
the ordeal by redwood and red-hot irons. 

See Bkrenger-Feraud, Les Peuplades de la Stndgambie (1879) ; A. 
Hovelacque, Les Ne'gres de lJAfrique Sus-Equatoriale (1889) ; Dr. Las- 
net, Utze mission au stntgal (1900). 
SERES, the chief town of the SCres province of Greek Mace- 

donia, 43 mi. by rail N.E. of Salonika. Pop. (1928, last census 
before World War 11) 29,640, almost wholly Greek immigrants 
settled after 1922. A few Bulgarians remained. In  1912 only 
30% of the population was Greek. Skres is built in a district SO 
fertile as to  have borne among the Turks the name of Altin 
Ovassi, or Golden Plain. I t  is the seat of a Greek archbishop and 
patriarch. I t  consists of the old town, Varosh, situated at the foot 
and on the slope of the hill crowned by the old castle, and of the 
new town built in the European fashion on the plain, and forming 
the commercial centre. There is a large trade in rice and cereals, 
and the other exports include tobacco, cotton and hides. 

SCres is the ancient Sirrhae, mentioned by Herodotus in connec- 
tion with Xerxes's retreat, and by Livy as the place where Aemilius 
Fauliis received a deputation from Perseus. I n  the 14th century, 
when Stephen Dushan of Serbia assumed the title emperor of 
Serbia, he chose Sirrhae as his capital; and it  remained in the 
hands of the Serbians till its capture by Sultan Murad I1 (1421- 
1 ~ 5 1 ) .  In  1913 the city was looted and largely burned by Bul- 
garian troops during the Greek advance up the Struma valley. I t  
later fell into Greek territory but was occupied by the Bulgarian 
army in 1916 until Oct. 1918. I t  suffered severely from bombard- 
ment but was later largely rebuilt. In  1941 the town and province 
were occupied by Bulgaria, after the Germans' Balkan conquest. 
SERFDOM. The notion of serfdom is distinct from those of 

freedom and of slavery. The serf is not his own master: to perform 
services for other persons is the essence of his status, but he is not 
given over to his lord to  be owned as a thing or an animal-there 
are legal limits to  the lord's power. Serfdom is very often con- 
ceived as a perpetual adherence to  the soil of an estate owned by 
a lord, but this praedial character is not a necessary feature of 
the condition. Hereditary serfdom may sometimes assume the 
shape of a personal relation between servant and master. Serf- 
dom will be formed naturally in cases when one barbarous com- 
munity conquers another, but is not able to  destroy entirely 
the latter or to  treat its members as mere chattels, but this miti- 
gated form may be brought about as well by the paucity or com- 
parative weakness of the victors as by the difficulty for them to 
draw income from pure slaves. I n  a state of backward agriculture 
and natural economy i t  will sometimes be more profitable for the 
conquerors as well as for the conquered to leave the dependent 
population in their own households and on their own plots, a t  the 
same time taxing them heavily in the way of tribute and services. 
Such an arrangement clearly obtained in several of the agricultural 
states of ancient Greece. The Penestae of Thessaly appear as a 
remnant of a distinct tribe settled on the confines of Macedonia 
and a t  the same time as  a class of tributary peasants serving Thes- 
salian aristocrats. The Mnoitae, Klarotae and Aphamiotae of 
Crete were more or less in the same position. Even in the case of 
the Helots of Sparta, who were made to perform services to any 
Spartiate who might require them to do so, features of a similar 
tributary condition are apparent. The chief work of the Helots was 
to  provide a certain quantity of corn, wine and oil for the lords 
of the shares on which they were settled; personal services to other 
Spartiates were exceptional. Pollux in his account of the Helots 
places them distinctly in a n  intermediate position between free 
men and slaves. The fact that in these instances governments had 
a good deal t o  say in  the regulation of the status of such serfs ie 
well worth noting: it  explains to  a great extent the legal limita- 
tions of the power of the lords. Even downright slaves belonging 
to the state or t o  some great temple corporation were treated bet. 
ter than private slaves by the Greeks. 

We shall not be astonished to find, therefore, in the Hellenistic 
states of Asia a population of peasants who seem to have been in a 
condition of hereditary subjection and adherent to the glebe on 
the great estates of the Seleucid kings. They were certainly not 

slaves, but their condition was cIosely bound up  with the cultiva- 
tion of the estates where they lived. The regulation by the state 
of the duties and customary status of peasants on government 
domains turns out to  be one of the roots of serfdom in the Roman 
world, which in this respect as in  many others follows on the lines 
laid down by Hellenistic culture. I t  is important for our purpose 
to notice that the condition of colonj was developed as a result of 
historic necessity by the working of economic and social agencies 
in the first centuries of the Roman empire and was made the sub- 
ject of regular legislation in the 4th and 5th centuries. I n  the 
enactments of Justinian, summing up the whole course of develop- 
ment (C.J. xi., 48, 23), two classes of coloni are distinguished- 
the adscripticii, representing a more complete state of serfdom, 
and the free coloni, with property of their own. But the whole 
class, apart from minor variations, was characterized by the idea 
that the peasants in question were serfs of the soil on which they 
were settled, though protected by the laws in their personal and 
even in their praedial status. Thus the ascription to the soil. 
although originally a consequence of ascription t o  the tributes 
(adscriptio censibus), became the mark of the legal status of serf- 
dom. The emperors actua!ly tried in their !egislation to  prevent 
the landowners from evicting their coloni and from raising their 
rents. I n  this way fixity of tenure and service was aimed a t  and t o  
a certain degree enforced by the state. 

With the break-up of the Roman empire, the weak governments 
which took the place of imperial authority were not able t o  main- 
tain the discipline and judicial power which would have been 
necessary to  guarantee the tenure and status of the serfs. And yet 
serfdom became the prevailing condition for the lower orders dur- 
ing the middle ages, custom and economic requirements producing 
checks on the sway of masters. The direction of events towards 
the formation of serfdom is already clearly noticeable in Celtic 
communities. I n  Wales and Ireland the greater part of the rural 
working classes was reduced not t o  a state of slavery, but t o  serf- 
dom. The male slave (W. caetlz) does not play an important part 
in Celtic economic arrangements: there is not much room for his 
activity as  a completely dependent tool of the master. The female 
slave (cumal) was evidently much more prominent in the house- 
hold. Prices are reckoned out in numbers of such slaves and there 
must have been a constant call for them both as  concubices and as 
household servants. As for male workmen, they are chiefly taeogs 
in Wales, that is half-free bondmen with a certain though base 
standing in law. Even these, however, could not be said to  form 
the social basis for the existence of an upper free class. The latter 
was numerous, not wealthy as a rule, and had to undertake 
directly a great part of the common work, as may be seen from 
the extent of the free and servile tenures on the estates carved out 
for English conquerors in Wales and Ireland. Anyhow, the taeog 
class of half-free pkasants stands by the side of the smaller tribes- 
men as subjected to heavier burdens in the way of taxation and 
services in kind. I n  Wales they are distributed into gavells and 
gwclys, like the free tribesmen themselves and thus connected 
with the land, but there is nothing to show that this connection 
was deemed a servitude of the glebe. The tie with the lprd is after 
all a personal one. 

The Germanic tribes moved on similar lines. The slaves had 
their separate households, while the masters exacted tribute from 
them in the shape of corn, cattle or clothes, and the serfs had to 
obey to the extent of rendering such tribute (Tacitus, Germania, 
21). This means, of course, that it  was in the interest of the mas- 
ter to  levy tribute and not t o  organize slave labour. After thk 
conquest of the provinces by the Germanic invaders the Roman 
stock of coloni naturally combined with German tributary peas- 
ants to  form mediaeval serfdom. A half-free group is marked off 
in the early laws under the designation of liti, lazzi, aldiones. But 
in process of time this group was merged with freedmen, settled 
slaves (servi casati) and small freedmen into the numerous class 
of serfs (servi, rzdstici, villani) which appears under different 
names in all western European countries. The customary regula- 
tions of the duties of an important group of this class in regard 
to their lords are clearly expressed in the Bavarian law (7th cen- 
tury): serfs settled on the estates of the church have to work, 
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as a rule, three days in  the week for their masters and are sub- 
ject to  divers rents and payments in kind. The regulations in ques- 
tion, although entered in a legal text, are not a legislative enact- 
ment but the result of a slow process of adjustment of claims 
between the ecclesiastical landowners and masters on one side 
and their rural dependents on the other. There can be no doubt 
that they were largely representative of the conditions prevail- 
ing on Bavarian estates belonging not only to the church but 
also to the duke and to lay lords. The old English Rectitudines 
singularz~m personarum (I r th  century) present other variations 
of the same customary arrangements. The rustic class appears 
in them to be differentiated into several subdivisions-the geneats 
performing riding duties and occasional services, the gebdrs bur- 
dened with week work and the cotsets holding cottages and per- 
forming light work in the shape of one &ay in the week and serv- 
ices to match (see VILLEINAGE). Of these various groups that of 
t h e  geburs corresponds more closely t o  the continental serfs 
(coloni, Horigt;, unjreie Hintersassen). 

The  dualism characteristic of mediaeval serfdom, its formation 
out of debased freedom and rising servitude, may be traced all 
through the history of the middle ages. French jurists of the 
13th century, e.g., lay stress on a fundamental difference in law 
between the complete serf whose very body belongs to  his lord 
(cf. the German Leibeigenschajt) and the villein or roturier, who 
is only bound to perform certain duties and ought not to be 
further oppressed by the landowners on whose soil he is settled 
(Beaumanoir, Coutume de Beauvaisis). But the same texts which 
draw the line between the two classes make it  clear that there 
were no other guarantees to the maintenance of the rights of the 
superior rustics than the moral sense and the self-interest of 
their masters. It must be added, however, that even in the dark- 
est times, economic forces provided some protection for the 
peasants who had lost the means of appealing to legal remedies. 
Lords who did not wish to  see their estates deserted had to sub- 
mit to  the rule of custom in respect of exactions. And the screen 
of rural custom proved sufficient to allow of the growth of some 
property in the hands of the toiling class, a result which in itself 
rendered possible further emancipation. 

A very instructive example of the formation of serfdom is 
presented by the history of Russia. Personal slavery in  the sense 
in which it  existed in the West was practised in ancient Russia 
(kholopi) and arose chiefly from conquest, but also from volun- 
tary subjection in cases of great hardship and from the redemp- 
tion of fines and debts (cf. the 0. Eng. wite-theow). The great 
mass of the peasantry was originally free. Even when landowner- 
ship was appropriated by the crown, the ecclesiastical corporations 
and the nobles, the tillers of the land detained their personal 
freedom and were considered to be farmers holding their plots 
under contracts. They were free t o  leave their farms provided 
they were able to  effect a settlement in regard to all outstanding 
rent arrears and debts. The custom of the country gradually took 
the shape of a simultaneous resettlement of all conditions of 
rural occupation about St. George's day (Nov. 24), that is after 
the gatherjng of the harvest and the practical winding up of 
rural work. 

Such was the legal state of affairs up t o  the end of the 16th cen- 
tury. A great change supervened, however, through the slow work- 
ing of economic and political causes. The peasants settled under 
the sway of nobles and churches could very seldom produce a 
clean bill in regard to  their money relations with the landlords. 
Thus, they gradually lapsed into a state of perpetual subjection 
from which they could not emancipate themselves by legal means. 
On the other hand, the growth of the Muscovite state with its 
fiscal governmental requirements involved a watchful repartition 
of burdens among the population and led ultimately to  a system 
of collective liability in which the farms were considered chiefly 
as  the sources of taxable income. The government was directly 
interested in maintaining their efficiency and in preventing migra- 
tions and desertions which led to a weakening of the taxpaying 
communities. A third aspect of the question must also not be dis- 
regarded, namely. the keen competition between landowners try- 
ing to attract settlers to  their estates at  the expense of their needy 

or less powerful neighbours. The first legislative measures of 
the Moscow rulers directed towards the establishment of a servile 
class similar to  the Roman coloni fall into the first years of the 
17th century (A.D. 1601, 1606) and consist in  enactments against 
landowners depriving their neighbours of the tillers of their 
estates. But matters were clearly ripe for  a wider application 
of the view that the peasant ought to stick to the soil, and the 
restoration of the Muscovite empire under the Romanovs brought 
with it the consolidation of all rural arrangements around this 
principle. Peter the Great regularized and completed this evolution 
by effecting a comprehensive cadastre and census of the rural 
population. The ultimate result was, however, not only the fixity 
of peasant tenures, but the subjection of the entire peasant popu- 
lation as a separate class (Krepostrie) t o  the personal sway of 
the landowners. The  state insisted to  a certain extent on the public 
character of this subjection and drew distinctions between per- 
sonal slavery and serfdom. I n  the midst of the peasants them- 
selves there lived a consciousness of their special claims as t o  
tenant right. But, in fact, serfdom naturally took the form of 
an ugly ownership of live chattels on the part of a privileged class. 
Emancipation was brought about in the 19th century by  economic 
causes as well a s  by  humanitarian considerations. Private enter- 
prise and the free application of capital and labour were hindered 
in every way by  the bondage of the peasant class. Even such a 
necessary measure as that of moving cultivators to  the rich soil 
of the south was thwarted b y  the adherence of the northern 
peasantry to the glebe. After several half-hearted attempts directed 
in the course of Nicholas I.'s reign to face the question while 
safeguarding a t  the same time the rights and privileges of the old 
aristocracy, the moral collapse of the ancien re'gime during the 
Crimean war brought about the Emancipation Act of Feb. 19, 
1861, by which some 15 millioris of serfs were freed from bond- 
age. The most characteristic feature of this act was that the 
peasants, as distinct from household servants, received not only 
personal freedom but allotments in land in certain proportions 
to  their former holdings. The state indemnified the former land- 
owners, and the peasants had to redeem the loan by  yearly pay- 
ments extending over a number of years. 

If we turn back from this course of development t o  the history 
of serfdom in the West striking contrasts appear. As we have al- 
ready noticed, mediaeval serfdom in the West was the result of a 
process of customary feudal growth hardly interfered with by  
central governments. The loosening of bondage is also, to  a great 
extent, prepared by the working of local economic agencies. Villeins 
and serfs in France rise gradually in the social scale, redeem many 
of the onerous services of feudalism and practically acquire 
tenant-right on most of the plots occupied by  them. Tocqueville 
has pointed out that already before the revolution of 1789 the 
greater part of the territory of France was in  the hands of small 
peasant owners, and modern researches have confirmed Tocque- 
ville's estimate. Thus feudal overlordship in France had resolved 
itself into a superficial dominion undermined in all directions by 
economic realities. The fact that there still existed all kinds of 
survivals of harsh forms of dependence, e.g. the bondage of the 
serfs in  the Jura Mountains, only rendered the contrast between 
legal conditions and social realities more pointed. The  night of 
Aug. 4, 1789 put a n  end t o  this contrast a t  one stroke and the 
further history of rural population came to depend entirely on 
the play of free competition and free contract. 

I n  the evolution of serfdom in Germany the regulating influence 
of government made itself felt to  a greater extent, especially in the 
east. The colonization of the eastern provinces and the struggle 
against the Slavs necessitated a stronger concentration of aristo- 
cratic power, and the reception of Roman law during the 15th 
and 16th centuries hardened the forms of subjection originated 
by customary conditions. I t  may be said in a general way that 
Germany occupied in this respect, as in many others, an inter- 
mediate position between the west of Europe and Russia. Emanci- 
pation followed also a middle course, being brought about chiefly 
by governmental measures, although the ground was to  a great 
extent prepared by social evolution. The reforms of Stein and 
Hardenberg in Prussia, of the French and of their clients in South 
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Germany, opened the way for  a gradual redemption of the peas- 
antry. Personal serfdom (Leibeigenschaft) was abolished first, 
hereditary subjection (Erbunterthiitigkeit) followed next. Emanci- 
pation in this case was not connected with a recognition of the 
full tenant-right of the peasants; they had to part with a good 
deal of their land. T o  the last the landowners were not disturbed 
in their economic predominance, and succeeded very well in  work- 
ing their estates by  the help of agricultural labourers and farmers. 
I n  the West the small peasant proprietorship had a better chance, 
but i t  arose in the course of economic competition rather than 
through any general recognition of tenant-right. On the whole serf- 
dom appears as a characteristic corollary of feudalism. I t  grew 
up as a consequence of customary subjection and natural hus- 
bandry; it  melted away with the coming in of an industrial and 
commercial age. 

AUTHORITIES-Wallon, Histoire de l'esclavage duns Pantiquitd; 
~ a u l y - ~ i s s o w a ,  ~ealencyklopiidie des klassischen Alterturns, s.v. 
"Coloni"; Fustel de Coulanges, Recherches s24r quelques probllmes 
djhistoire,. Institutions politiqlLes de la France (L'alleu et le dornaine 

; F, Seebohm, English b7illage Community (188~) ; p. Vine- 
gradoff, The Growth o f  the Manor (1905) ; G. Waitz, Deutsche Verfas- 
sungsgeschichte (1844, ff.) ; P. Vpllet, Histoire du droit fran~ais 
(3rd ed , 19osj ; En~elmann, Gescnzchce der Leibeigenschaft in Russ- 
land; Kluchevsky, Lectures on  the History o f  Russia (in Russian), ii. 
(1906) ; G. Hansen, Die Aufhebung der Leibeigemchaft i n  Schlemsig 
und Holstein ((1861) ; G. F. Knapp, Die Bauernbefreiung in  Preussen 
(1887) ; Handworterbuch der Staatswissenschaften, ed. by Conrad and 
Lexis s.vv. "Bauernbefreiung," "Unfreiheit," "Grundherrschaft." 

('' X.) 
SERGE. A general term denoting several varieties of worsted 

twill fabrics, but more particularly that employed for men's suit- 
ings and women's costume, dress and coating fabrics. Serge 
fabrics are produced with a distinct twill weave and are of a 
coarser and somewhat rougher texture than the lighter grades 
worsted fabrics. They are  usually based on the even-sided regu- 
lar twill weaves, as  the four-end two-and-two (L,) twill, and the 
six-end three-and-three (L8) twill weave, a~cording to the char- 
acter of texture required and the purpose for which it  is intended. 

Thus, serge of lighter and medium textures suitable for 
women's wear is usually based on the tm-o-and-two twill weave, 
whilst the three-and-three twill weave is better suited for serge of 
heavier, closer and stronger textures, as  this weave, by  permitting 
of a relatively freer interlacement of the warp and weft threads 
thereby allows of the employment either of coarser and stronger 
yarn or else of a greater number both of warp and weft threads 
per inch being inserted in  the fabric produced. 

Serge fabrics are usually woven from Botany worsted yarns of 
counts ranging from 2/30's down to 2/18's, and with the number 
of warp threads and picks per inch varying according to the counts 
of yarn employed, and the weight and character of texture re- 
quired, and of which there are innumerable grades and qualities 
ranging between extreme limits chiefly according to the particu- 
lar use for  which they are intended. Worsted yarn for the warp 
and woollen yarn for  the weft, or else all worsted yarn both for 
warp and weft, of the better grades of wool, are employed in the 
superfor qualities of serge fabrics. So-called silk serges are used 
for women's dress and coating fabrics, while lighter grades of silk 
serge are used for coat and dress linings and also for umbrella 
covers. The description of "serge" is also applied to many other 
varieties of fabrics having the general textural features and other 
characteristics of serge fabrics. (H. N.) 

SERGEANT: see SERJEANT. 
SERGIPE, a small Atlantic state, north-eastern Brazil (mig:- 

nally Sergipe del Rei). I t s  area is 8,319 sq.mi. I ts  population in 
I940 was 545,962, three-fourths of which were of mixed racial 
origin and Negroes. The SHo Francisco forms its northern bound- 
ary, and the drainage of the northern part of the state is north- 
ward and eastward to that river. The southern half of the state, 
however, slopes eastward and is drained directly into the Atlan- 
tic through a number of small rivers, the largest of which are 
the Vasa Barris, the Real and the Cotinguiba. These are navi- 
gable for short distances but are obstructed by sand bars a t  
their mouths. The surface of the state resembles in part that 
of Baia, with a zone of forested lands near the coast. and back 
of this a higher zone of rough open country, called agrestes. 

There is a sandy belt along the coast, and the western frontier 
is slightly mountainous. The intermediate lands are highly fer- 
tile, especially in the forested region, where the rainfal! is  
abundant. Farther inland the year is divided into wet and dry 
seasons with occasional prolonged droughts. These districts are 
pastoral. The lower fertile lands are cultivated for sugar, 
cotton, maize, tobacco, rice, beans and mandioca-sugar being 
the principal product. Rubber and some other natural products 
are exported. There is a railway which runs from Aracajli north- 
ward to Proprib, and one running southward to Baia. The only 
manufacturing industries of importance are cotton mills, sugar 
factories and distilleries, one of the largest sugar usinas i n  
Brazil being located a t  Riachuelo near Laranjeiras. 

The capital of the state is Aracajfi (pop. 1940, 59.460)~ on the 
lower course, or estuary, of the Cotinguiba river, near the coast. 
The bar a t  the entrance to this river is exceptionally dangerous, 
and the port is frequented only by coasting vessels of light draught. 
The town stands on a sandy plain, and there are sand dunes within 
the city limits The public buildings are a large plain church, 
the government palace, the legislative halls, a normal school 
and public hospital. The other principal towns together with the 
I940 populations of their municipios, are ~ ~ ~ b ~ ~ i ~  ( 1 8 , ~ ~ 6 )  ; 
Laranjeiras (11,231); Capela (18,056); S ~ O  ~r i s t6v50 ,  formerly 
the capital (12,452) ; and Lagarto (34,386). 

SERGIUS, ST., usually associated with St. Bacchus, one of 
the most celebrated martyrs of Christian antiquity. His festival 
is on Oct. 7 ,  and the centre of his cult was Resafa, or Rosafa, in  
Syria. This town, also called Sergiopolis, acquired importance as  a 
place of pilgrimage, and became a bishop's see ( L ~  ~ ~ i ~ ~ ,  oriens 
Christ. ii. 9 ~ ~ ) .  According t o  their Acta (which, however, have 
little authority), SS. sergius and ~~~~h~~ were soldiers. 

See Acts sanctorum (October), iii. 833-883 ; Analecta Bollandiana 
xiv. 373-395. 

SERGIUS, the name of four popes. 
SERGIUS I., pope from 687 t o  701, came of an Antiochene fam- 

ily which had settled a t  Palermo. H e  was elected after a fierce 
struggle between two other candidates, Paschal and Theodore. 
I n  the second year of his pontificate he baptized King Ceadwalla 
of Wessex at  Rome. For  rejecting certain canons of the Trullan 
(Quinisext) council of 692, Justinian 11. commanded his arrest 
and transportation to  Constantinople, but the militia of Ravenna 
and the Pentapolis forced the imperial protospatharius to  abandon 
the attempt to carry out his orders. Sergius was followed b y  
John VI. a s  pope. 

SERGIUS II., pope from 844 to 847, a Roman of noble birth, 
elected by  the clergy and people to  succeed Gregory IV., was 
forthwith consecrated without waiting for the sanction of the 
emperor Lothair, who accordingly sent his son Louis with a n  army 
to punish the breach of faith. A pacific arrangement was ulti- 
mately made, and Louis was crowned king of Lombardy b y  
Sergius. I n  this poctificate Rome was ravaged, and the churches 
of St. Peter and St. Paul robbed, by Saracens (August 846). 
Sergius was succeeded by  Leo IV. 

SERGIUS III., elected pope by one of the factions in  Rome 
in 898, simultaneously with John IX., was expelled from the city 
by his adversaries. H e  reappeared in 904, seized the two claim- 
ants, Leo V. and Christopher, who were disputing the succession 
of Benedict IV., and had them strangled. His adherents rallied 
round the vestiarius Theophylact, a powerful Roman functionary, 
and his wife, Theodora. Sergius is reputed to have been the lover 
of Theodora's daughter Marozia, by  whom he is said t o  have had 
a son, who became pope as  John XI .  Sergius was very hostile 
to the memory of Pope Formosus, and refused to recognize any 
of the ordinances celebrated by him, thus causing grave disorders. 
H e  also affected to  consider as anti-popes, not only John IX. ,  
but also his successors down t o  and including Christopher. H e  
restored the Lateran basilica, which had fallen down in 897. H e  
died on April 14, 91r, and was stlcceeded by  Anastasius 111. 

SERGIUS IV., pope from 1009 to 1012, originally bore the name 
of Bucca porca ( 0 s  porci). H e  was a mere tool in the hands of 
the nobility of the city; he was succeeded by Benedict VIII.  

SERGI'?JEVO (now ZAGORSK), a town of Russia in the prov- 
' ince of Moscow, in 56" 23' N., 38' 5' E. It grew up around the 
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monastery or lavra of Troitsko-Sergiyevskaya, one of the most 
important architectural and historic relics of the Russian Middle 
Ages. I t  was formerly greatly venerated in Russia and visited by 
thousands of pilgrims; the inhabitants (31,413 in 1900) were 
renowned for their carved and painted ikons and wooden souve- 
nirs sold to the visitors. After the 1917 revolution it was con- 
verted into a museum. The electro-technical academy of the 
Red Army has been located in the town and a textile artel has 
been formed. The population in 1926 was 21,391. 

A small wooden church erected by the monk Sergius was 
burned by the Tatars in 1391, and the cathedral of the Trinity 
(Troitsk) built in the Vladimir Suzdal style in 1422 stands on 
the site. I t  contains a number of ikons, including one by Rublev. 
The Uspensky (Assumption) cathedral was erected in 1585 and 
in the southern part of the monastery is the church of Sergius, 
beneath which are the spacious rooms where in pre-revolution 
times dinners were distributed gratis to pilgrims. The bell tower 
of the monastery, 320 ft. high has a bell weighing 64 tons. Several 
monasteries of lesser importance existed in the neighbourhood. 
The monastery acquired so much wealth that walls 25 to 50 f t .  
in height and fortified by nine towers were erected in 1513 and 
within them were the two cathedrals, several churches, buildings 
for the monks and pilgrims, including a hospital, and a theological 
academy. Ivan the Terrible made the Sergiyevo monastery the 
centre of the ecclesiastical province of hloscow in 1561. 

SERI, a tribe of Tiburon island and adjacent parts of Sonora, 
reputed one of the most primitive in America. Alone among all 
their neighbours they are non-agricultural, subsisting on shell-fish, 
turtles, pelicans and cactus fruit. They make pottery and navigate 
boat-shaped rush rafts. They are said to be matrilineal, but the 
statement needs authentication. Although sometimes reckoned 
an independent stock, they form part of the larger Hokan group 
( q . ~ . ) ,  and seem to be specially related to the Yuman peoples 
(q.v.). See IV. J. McGee, Bur. Am. Etlzn. Rep. XVII. (1898). 

SERIEMA or CARIAMA (Cariama cristata), a South 
American bird, belonging to the family Cariamidae, allied to the 
cranes (9.v.) and trumpeters, 
which, owing to its long legs and 
neck, stands some 2ft. high. The 
beak and legs are red, the plum- 
age grey above and dull white 
beneath with bluish skin round 
the eyes. I t  inhabits the campos 
of Brazil, extending inland as far 
as the Matto Grosso, living in 
high grass, where it runs swiftly. 
The nest is built in bushes or 
trees and contains two eggs. The 
young are hatched covered with 
grey down. The seriema feeds 
on insects, snails, reptiles and 
berries. 

An allied bird, Chunga bur- 
meisteri, inhabits Argentina. I t  
is darker and has shorter legs. THE SERIEMA OF SOUTH AMERICA 

See W. H. Hudson, A Naturalist in La Plata. 
SERIES. The following notations will be used freely through- 

out this article. The modulus of x, denoted by 1x1, means the ab- 
solute numerical value of x, when x is real; and when x is complex 
of the form a+ib, i t  means the positive square root of a2+b2. 
The expression f(x)-+l, %-+a, means that f(x) tends to a limit I, 
as x tends to a in any manner; if we write x+a+ or x+a-, 
this means that as x tends to a i t  always remains greater than a 
or less than a respectively. If n is a positive integer f(n)+l 
means that f(n) tends to the limit 2 as n tends to infinity. The 
symbol 0 ( x )  means "of the order of x." The symbol 2 means 
"greater than or equal to" and the symbol 5 means "less than 
or equal to." Logarithms, wherever mentioned, are to the base e. 

A set of numbers ul, uz, u3, . . . corresponding unequivocally 
to the set of positive integers I ,  2, 3, . . . is called a sequence 
(see NUMBER SEQUENCES). The terms of a sequence, written in 
order, with the sign of addition between every adjacent two, 

thus ul+u2+us+ . . . , are said to form a series. If the sum of the 
first n terms of the series, U ~ + U ~ + Z L ~ +  . . . +u,, is denoted by 
sn, the study of the series is the study of the sequence sl, s2, 
SQ, . . . . ,If the number of terms is unlimited the series is said to be 
an infinite series. The series itself may be denoted by Zu,. 
If s, tends to a finite limit S, as n tends to infinity, the series is 
said to be convergent and S is said to be its sum. Such a series is 
often said to converge to S. If s, tends to infinity, positive or 
negative, the series is said to be divergent and to  diverge to +a 
or to -a,  as the case may be. When the symbol is written 
alone, it denotes f a .  If s, oscillates between two numbers a 
and b, the series is said to oscillate$nitely. If sn may assume posi- 
tive or negative values, increasing numerically without limit, 
the series is said to oscillate i?tjinitely. In  modern writings all 
series which are not convergent are usually called divergent, 
the distinction being specified if necessary. 

The chief problem connected with an infinite series is to dis- 
cover whether i t  is convergent. The formal necessary and suffi- 
cient test for convergence is that, E being any arbitrary small 

ositive number, i t  is possible to find an integer v, such that 
s,-s,l < E, provided only that rnz v and fzz v. As, however, it  is P 

generally impossible to find any compact expression for s,, this 
test cannot be applied directly. We can, however, draw some use- 
ful conclusions from it. For example we must have u,+o, and if 
zh,-+o and never increases we must have nu,-+o. The first shows 
at once that a series in which un is xnsin no, cannot be convergent 
unless 1x1 < I. The second shows that the series ZI/?Z is divergent. 
Pieither condition is a t  all sufficient. The series Z ~ / n l o ~ t z ,  for 
example, is divergent, although nu,--to. Since i t  is generally 
impossible to appeal directly to s,, tests have to be con- 
structed which depend on %. I t  may be said a t  once that com- 
pletely general tests, both necessary and sufficient, have not been 
nor are likely to be found. Series can be constructed to defy any 
test, however delicate. But tests exist which are adequate to 
deal with nearly all such series as are likely to occur ih applications. 

Series of Positive Terms. The  Rat io  Tests.-There is an 
important difference between series in which all the terms, a t  
least after some stage, are all of one sign and those in which 
the terms persist in being of variable sign. If the terms are all 
positive the terms of the sequence sn are steadily increasing and 
it is not only a necessary but also a sufficient condition for s, 
to tend to a limit that a number A can be found, such that sn<A, 
for all values of gz. If no such number can be found, then s e w .  
A series of positive terms cannot oscillate. If the terms are of 
variable sign, the condition Is,l < A  is necessary but is sufficient 
only to exclude infinite oscillation. 

One of the simplest tests applicable to series of positive terms 
is that, if Zv, and Zu, are two series of positive terms, then the 
convergence or divergence of one implies the convergence or 
divergence of the other, if un/vn tends to a finite limit, or if two 
positive numbers A and B can be found, such that A >u,/vn> B. 
In this way, convergence of Bun can be deduced from that of a 
series Zvn, whose convergence or divergence is readily established. 
Thus Zn-2 is convergent if Z ( n ( n + ~ )  ]-I is convergent. But if 
vn=(n(n+1))-l, S~=I-I/(PZ+I),  and sn-+l, so that Zv, is 
convergent and therefore Zn" is convergent. If un/vn--to, then 
Bun is convergent, if Zv, is convergent, but both series may be 
divergent. If un and vn may have variable signs, the existence of 
a limit for un/v, is no indication that the convergence of Zv, 
implies that of Zu,. 

In  most series of positive terms required in applications the 
terms tend to zero, steadily diminishing. T o  such series we can 
apply a test called Cauchy's condensation test, viz., that Z+(n) 
is convergent, if Zan+(an) is convergent, a being any positive 
integer. We have also Maclaurin's test, viz., that if u,=+(n), 

~n+(x)dx-s ,  tends to a finite limit; so that the convergence or 

divergence of Z+(n) occurs with that of in+(l-)dx. By either 

test we show readily that the series 
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and so cn, are each convergent if p> I but divergent if fi 5 I. 

A series of tests, called the ratio-tests, applicable only to 
series in which u,+o steadily, is of great historical as well as of 
great practical interest. The more elaborate of them are asso- 
ciated with the names of A. De Morgan, A. Cauchy, J. Bertrand 
and others and can be proved by means of the comparison test 
and the convergence or divergence of the series just mentioned. 
They are most readily established by means of a general theorem 
associated with the names of Dini and Kummer, which is as 
follows: If a function f(n) can be found such that 

or, if not tending to a limit, is always greater than some fixed 
positive number, the series Zu, is convergent. If, moreover, 

Z (f (n))-l is divergent, then, if f,(n) - f (n + 1)+1 <o, or 
%+I 

is iiever positive, Zu, is divergent. By taking f(a) in succes- 
sion as I, n, nlog n,. . . we obtain the following series of tests: 

(I) If u,/untl+Z> I, or u,/u,+~ is always greater than some 
fixed number > I, Zu, is convergent. If ~ / u , + ~ + l  < I, or never 
exceeds unity, Zzc, is divergent. If 1 = I, nothing is settled unless 
u,/u,+l always remains < I .  Bun is then divergent. This is known 
as D'Alembert7s test. If this fails we may proceed to the next 
test, known as Raabe's test. 

(2) If n ( ~ , / u , + ~  - 1]+1, then ZZL, is convergent if 1 > I ,  diver- 
gent if 1 < I. If 1 = I ,  nothing is settIed. There are the same modi- 
fications as in test (I). If this fails we may proceed to the next 
test. 

(3) If {n(u,/~,+~- I) - I ]  log n -4 ,  then Bun is convergent if 
l>  I, divergent if I <  I, and nothing is settled if 1 = I, with the 
same modifications as before. 

The following rule will cover most cases. If Z~,/U,+.~ can be 
expressed in the form ~+p/n+O(n-A), X> I ,  then Zu, is con- 
vergent if p > I, divergent if p 5 I. 

Alternative forms of the second and third tests are as follows: 
If n log(u,,/zc,,+l)+l, or log n log{ n l~~(u , /u ,+~)  ]+l, the series is 
convergent, if 1 > I ,  divergent if 1 < I ,  and so on. There are still 
other forms of these tests, superficially different but essentially 
the same. 

Another test, known as Cauchy's test, of great theoretical 
importance, is the following. If unlln-+1<1, or: if, after some 
stage, %,'In is never greater than 1, some fixed number <I,  
Zu, is convergent. If unlin-+E> I, or if after any stage, there are 
an unlimited number of integers n for which unlln is as great as 
unity, the series is divergent. For under these conditions ZL, 

cannot tend to zero. This test is applicable to series in which u, 
does not tend steadily to zero, as for instance the series Zlansin2n0, 
where a <  I. For unlln, though it tends to no definite limit, cannot 
exceed a. I t  may be remarked that, if un+l/z~n has a limit, unlln 
has the same limit, though the converse is not necessarily true. 

If the terms of a convergent series of positive terms are de- 
ranged according to any law to form a new series, the new series 
is also convergent and its sum is that of the original series. 
If Zu, is convergent so is Za,u,, where a, is any positive number 
less than some fixed number independent of n. Similar results 
hold for a divergent series of positive terms. It is generally 
possible from these considerations to determine the convergence 
or divergence of a series of positive terms, in which u, does not 
tend steadily to zero. 

Series Whose Terms Are  of Variable Sign. Absolute Con- 
vergence.-When a series consists of terms not all of the same 
sign, i t  may happen that the series Z [un[ is convergent. In this 
case Zu, is convergent and is said to be absolutely convergent. 
The positive terms alone form a convergent series and the 
negative terms alone form another convergent series. If the 
terms of such a series are deranged to form a second series, the 
second series is convergent and its sum is the same as that of the 
original series. If I: I%,,/ is divergent, the series is said to be non- 

absolutely or conditionally convergent. The positive terms alone 
form a divergent series and the negative terms alone form a second 
divergent series. I t s  sum depends upon the order of its terms. I t  
has been proved by Riemann that the terms of such a series can 
be arranged to form a series which shall converge to any assigned 
sum or even to diverge. The series I -+++ -$++-++ . . . is 
convergent, its sum being log 2. The series I ++ -++&+f -a+, 
obtained by rearranging its terms, is convergent but its sum is 

1% 2 log 3 ! log 4 log 5 + . . . is con- $ log 2 .  The series ---- - - 
3 4 5 

vergent, but the series f-- 
492 212+ I 

obtained by rearranging its terms, is divergent. 
Such tests as exist for series of this type, which are not ab- 

solutely convergent, depend upon a theorem known as Abel's 
Lemma, which is that, if al, a2, as. . . . is a steadily decreasing 
set of numbers, then a1z~1+a2u2+ . . . +anun is less than alA 
and greater than alB, where A and B are respectively the great- 
est and least of the expressions 

I t  follows that, if Zu, is convergent and a, is steadily increasing 
or steadily decreasing to a finite limit, then Za,u, is convergent. 
I t  follows also that, if Iul+u2+ . . . +unj is always less than 
some fixed number independent of lz, and a, decreases steadily 
to zero, then Za,u, is a convergent series. A particular case is 
that, if a, decreases steadily to zero, the series Za, cos (n0 +a) 
is convergent. A still more particular case is that the series 
al-a2+a3-a*+ . is convergent. Such a series is called an 
alternating series. 

If Bv, is a convergent series and u,/v, tends to a limit 2, 
different from zero, it cannot be inferred, if u, and v, are not 
always of the same sign, that Zu, is also convergent. I t  may 
however happen that the convergence or divergence of the 
series Z(un-h,) can be readily established. If this series is con- 
vergent, then Zu, is convergent. If i t  is not convergent, then 
Zu, is not convergent. For example, if vn=  (-~),-'n-p, then 
Zv, is convergent, if p is positive. If u,= (- ~ ) " - l / ( n ~ +  (- I)"'), 
then ~ / v , - + I .  Now v,-u,=n-p/(np+(- I)"-'], which is always 
positive and is convergent or divergent with the series n+P, and 
so is convergent only if 2p> I. Hence Zzs, is convergent only if 
2p> I. 

Series of Complex Terms.-A series of complex terms 
Z(k+ib,) can on1 be convergent if Za, and Zb, are separately 
convergent. If Z i,+ilnl is convergent, the series is said to be 
absolutely convergent. I n  this case Za, and Bb, are each ab- 
solutely convergent, and the converse also holds. Certain tests 
can be extended to series of complex terms. Thus by an  extension 
of Maclaurin's Integral test the series Zn-P, where p = a + i P ,  
may be shown to be convergent only if a> I. The following is an 
extension of the ratio-test. If u,/u,+l=~+p/n+O(?z-k), K>I, 
then the series is absolutely convergent if the real part of p 
is greater than I and is not convergent at  all in any other case. 

Double Series.-A double series is formed by the addition of 
terms a%, depending on two integers. We may suppose the 
term a,,, to occupy the point whose cartesian co-ordinates re- 
ferred to two axes are m,n. The sum of all the terms inside the 
rectangle bounded by the axes and the lines x = m+ I, y = n+ I 
may be denoted by s,,,. The double series may be said to con- 
verge if s,,, tends to a definite limit as m and n each tend inde- 
pendently to infinity. Other methods of summation are as follows. 
Keepingn fixed we may try to sum theinfinite series an,l+ a,,z+. . . . 
If this converges to a sum A,, we may then sum the infinite 
series Al+A2+ . . . . If this series converges we call the sum the 
sum by rows of the double series. We can similarly investigate 
a sum by columns. But it does not follow that, if the double series ' has a sum in the first sense, it has a sum either by rows or columns 
equal to this sum. This does actually happen when the rows and 
columns are both convergent and the double series is convergent 

1 in the first sense. If the double series is not convergent in the 
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first sense, the sums by rows and columns may both exist but 
are not necessarily equal, nor does the fact that the sums by 
rows and columns both exist and are equal imply that the double 
series is convergent in the first sense. 

Another method of summation is to form a single series Zc,, 
where c, = al,na+a2,m-l+ . . . +am,l. If this series is convergent, 
its sum is called the sum of the double series by diagonals. The 
existence of this sum does not imply the existence of any other 
sum. If all the terms of a double series are positive, then, if it 
can be summed in any way, i t  can be summed in every other way 
and all the sums are the same, and are unaffected by any derange- 
ment of its terms. The idea of absolute convergence may be 
extended to double series. Tests for double series of positive 
terms may be obtained analogous to those for single series. Thus, 
if f(x, y) is positive and steadily decreases to zero as x and y in- 
crease, the double series ZZf(nz, n) and the double integral 
f m  f "f(x, y)dx dy are convergent or divergent together. Thus 
the double series ZB(mZ+n2)-a is convergent if CY>I, but di- 
vergent otherwise, a result having an application of fundamental 
importance in the theory of elliptic functions. Triple and mul- 
tiple series are obvious extensions of double series. 

Multiplication of Series.-The most interesting case of 
double series is perhaps that furnished by the multiplication of 
series. We are able to exhibit the product of the series Bun 
and Zv, as a double series ZZu,v,. If Xu, converges to a sum 
U and Zv, converges to a sum V, then since s,,, is equal to 

(u~+u.L+ . . * +%) (v~+vz+ . . . +v,) SO that s,,,-+ UV, 

the double series is always convergent in the first sense. The 
sum usually taken as the product of the two series is however the 
sum of the double series by diagonals, that is, Zw,, where 

wn=ulv~+uzvn~l+ . . . +unvl. 
This arises from the fact that the formal product of the two series 
Zu,xn, Zvnxn arranged in powers of x, is 2wnxn. The chief theo- 
rems concerning this product, sometimes specifically alluded to 
as Cauchy's product, are 

(I) Cauchy's theorem. If Zu, and Zv, converge absolutely to 
the sums U and V respectively, then Zw, converges absolutely 
to UV. 

(2) Merten's theorem. If Zu, converges absolutely to U and 
Zvn converges, but not absolutely, to V,  then 2wn converges 
to UY. 

(3) Abel's theorem. If Zu, converges to U and Zv, converges 
to V and ZW, is convergent, then Bw, converges to UV. 

(4) G. H. Hardy's theorem. If Bun converges to U and Bv, 
converges to V and Inu,l<K and Inu,] <K,  where K is some 
fixed number, then Bw, converges to UV. Further, if we take 
a third series, whose terms satisfy the same condition, the Cauchy 
product of this series and Zwn is convergent, and so on for any 
finite number of such series. 

The product of two convergent alternating series 

U . ~ - U ~ + U ~ -  and v ~ - v ~ + v ~ -  . . . 
is convergent, if wn--to, this condition being both necessary and 
sufficient. This theorem is due to Pringsheim who has shown 
that a sufficient condition is that Zunvn should be convergent.This 
is not necessary, nor can there be any necessary and sufficient 
condition based on the product %v,. If u,= v,= (n 1ogn)-t, the 
product is convergent. If u, = n-I and vn= (1ogn)-l, the product is 
not convergent, although in each case unvn= (n1ogn)-l. I t  may 
be noted that, if Bun and Zv, are both convergent, the series 
Zwn cannot be strictly divergent, although i t  may oscillate, the 
range of oscillation being possibly infinite. 

Series of Terms Containing a Variable. Uniform Con- 
vergence.-If the terms of a series contain a variable x, real 
or complex, and if the series Zu,(x) is convergent for values of x 
in a certain interval, if x is real, or within a certain region, if 
x is complex, the sum of the series, which we may denote by 
S(x), determines a function of x within that interval (or region). 
If each term of the series is a continuous function of the variable, 
i t  does not follow that tbe function S(x) is continuous. For if 

we find the limit of S,(x), as n tends to infinity, for general values 
of x and then give x a particular value a, i t  is not a t  all certain 
that we shall obtain the same result as if we put x equal to a, 
before proceeding to the limit. Thus, if S,(x) = 1/(1+nx), 
S,(x)--to for all values of x, positive or negative; but S,(o) = I 
and therefore the sum of the series, when x=o, is I. Thus the 
function determined by the sum of the convergent series in which 
S,(x).= I/(I +nz) is discontinuous at  x=  o. Discontinuity in a 
functlon defined by the sum of an infinite convergent series of 
continuous functions is always accompanied by a phenomenon 
known as non-ungorm convergence. The term uniform convergence 
is due to Weierstrass and the idea, though not unknown to Abel, 
was developed about the middle of the 19th century by him and 
by Sir G. G. Stokes, Seidel and Arndt. The fundamental notion 
of uniform convergence is this:-the formal condition that the 
series Z14,(x) should be convergent is that, given any arbitrarily 
small positive number, 6, it is possible to find an integer v, such 
that ls,+,(x) -S,(x) I < E, for all values of if n 6  v. The least 
value of v, or the least that can be found in practice, depends not 
only on e but on x, and may be denoted by v(x). I t  may happen 
that an integer K can be found, depending only on E and not on x ,  
such that for every value of x in the interval (or region) of con- 
vergence K>v(x). I n  this case the series is said to converge 
uniformly to S(x) in the interval (or region). If however i t  hap- 
pens that, N being any arbitrarily chosen number, however 
large, we can always find a value of x in the interval, such that 
v(x) >iV, then the series is non-uniformly conver ent. If we con- 
sider s , ( ~ )  = I/(I +nx) and determine v such that?&(&) / < t, n> V, 
we must have v 2  (€-I-- I)/x, x positive, and vh (e-l+~)/Txl, 
x negative. Thus in any interval which does not include zero, 
there is uniform convergence; for, if a is the lower limit of the 
interval if x is positive, or - b is the upper limit of the interval if 
xis  negative, we can take v to be the next integer above (€-I-- ~ ) / a  
or (E-l+~)/b. But evidently we can take x sufficiently near to 
zero to require v>N, any assigned integer, however great. Hence 
the series is not uniformly convergent in any interval which 
includes zero. 

One of the most important properties of a function defined 
by a convergent infinite series of functions of a variable is that i t  
is continuous in any interval (or region) in which the series is 
uniformly convergent. If the series has a discontinuity a t  any 
point, it cannot be uniformly convergent throughout any interval 
containing that point. I t  does not however follow that non- 
uniform convergence necessarily involves discontinuity. If 
s,(x) =x/(~+nx) ,  the sum of the series for all values of x, zero 
included, is zero, but the series is not uniformly convergent in a 
range which includes zero. 

A less artificial looking series is the series Z5sinn8, which is 
'n 

convergent for all real values of 8. If o< 8< za, the series con- 
verges to ~(T-O), but clearly,if 8 = o  or 2a, its sum is zero. Hence 
there cannot be uniform convergence throughout any interval 
which includes o or 2 a .  Actually the series is uniformly conver- 
gent in any range given by o < 6 < O  < 6'< 2n. 

Tests for uniform convergence are not numerous nor are they 
always very simple. One very simple test, which covers most 
applications, is known as the Weierstrass M-test. I t  is this. 
If a number U, can be found such that Iun(x) 1 5 Un for all values 
of x in an interval (or region) and ZU, is convergent, then 
Zu,(x) is uniformly convergent throughout the interval. 

Thus the series Z~"cos (+~(x)  1, where &(x) is any real function 
of x, is uniformly convergent in any interval a to b, where la/ 
and Ibl are each less than unity. 

I t  has been remarked that the series Xa,sinnO, where a, 
decieases steadily to zero, is convergent for all real values of 8. 
Such a series is uniformly convergent in any range that does not 
include zero or a multiple of 2 ~ .  That it should be uniformly 
convergent in any range whatever i t  is necessary and sufficient 
that na, should tend to zero. This is practically the only type of 
series for which a condition for uniform convergence, necessary 
as well as sufficient, exists. 
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If Zwn(x) converges uniformly to S(x) throughout the interval 

a to b, then jS(x)dx=2jun(x)dx, if both the upper and lower 
limits of integration are not outside the interval. I t  is not ab- 
solutely necessary that uniform convergence should exist for 
term-by-term integration, as i t  is called, to be valid, but no better 
completely general conditions are known. One case may be 
mentioned where term-by-term integration is valid over a range 
which contains a point of non-uniform convergence and that is 
if ls,(x) / < K, some fixed number, for all values of and for all 
values of x within the range of integration. 

For term-by-term differentiation we have the theorem that 
d d 

8 - un(x) = -S(x), a t  all points of an interval throughout which 
dx dx 

the series on the left-hand side is uniformly convergent. But 
this condition is not necessary. 

I t  should be noted that even when the series Eun(x)dx is 
uniformly convergent throughout any interval, however large 
its upper limit, term-by-term integration with infinity as the 
upper limit is not always possible. The series for eWbz, viz. 

is uniformly convergent in any interval (-N, +N), however 
large N may be, and so is the series obtained by multiplying each 
term by e-Z. 

b2x2 
But lm e-z(~-bx+ 7 - . . .)dx=~-b+b2-b3+ . . . which 

0 2. 

is equal to (I+ b)-1, the value of e-'l+b'zdx, only if 1 bl < I ;  the 6" 
series of integrated terms not being convergent otherwise. 

Absolute convergence and uniform convergence are quite 
distinct. Neither implies the other. The series 8 (-  1)"(n+x2)-1, 
where x is real, is uniformly convergent in any interval. For 
Isn,(x) -Sn(x) 1 < ~/(n+I+x~) < I / (~z+I)  and therefore < E, if 
i f 1  > a condition independent of x. Yet the series is not 
absolutely convergent for any value of x. On the other hand the 
series Z;{ I(I  +nx) - I/(I + F I X ) }  is absolutely convergent for 
all values of x, but is not uniformly convergent throughout any 
interval which includes x = o. 

The following important theorem, known as Tannery's theo- 
rem, is based upon an idea similar to that of uniform convergence. 
Let ul(n), u2(n), . . . be a sequence of numbers each involving n. 
Let S(n) =al(%) +ZC~(?Z) + . . . where the series is infinite or stops 
a t  a term up(%), where p depends on n and becomes infinite with n. 
Let ur(n) tend to u, as n tends to infinity, and let i t  be possible 
to find U,, independent of n, such that ju,(n) I < U,  for all positive 
values of n and the series 2L7r is convergent. Then S(n) tends to 
a limit, as n tends to infinity, which is the sum of the series Zlu,. 
By means of this theorem we can prove that the exponential 

series Zzn/(n!) is the limit of ( I +  f )n  as n, a positive integer, 

tends to infinity. We can also deduce the expansions of cos0 and 
sine as power series ie 0 from the identities 

and 

The treatment of these deductions given in many elementary 
textbooks is quite unsound. 

Power Series.-A type of series of great interest and im- 
portance is the Power series, i.e., a series whose general term is of 
the form a,(x-h)", where x is a variable, real or complex, and 
h is a constant. There is no loss of generality in taking h as zero. 
Such a series is convergent throughout a certain interval if x 
is real and throughout the interior of a certain circle with its 
centre a t  the origin if x is complex. For values of the variable 
autside this interval (or region) the series ceases to be convergent. 
The radius of the circle is the limit of 1 a,/a,+lj, if this limit exists, 

or the reciprocal of the limit of [anjlln, if this limit exists. If 
neither of these limits exists, the radius is the reciprocal of the 
upper limit of la,[lln, that is, the greatest number G such that 
an infinite set of integers (not consecutive) can be found such 
that for every such integer l ~ - l a , l ~ / ~ l < e ,  where E is an  a ~ =  
bitrarily assigned small positive number. For instance, ii 
an=sin no, G is evidently unity, though neither of the other 
limits exists. If x is restricted to be real, then x must lie on that 
diameter of the circle which is the axis of real numbers. The 
circle is called the circle of convergence. The radius of the circle 
may in some cases be indefinitely great, as in the case of the 
exponential series and the sine and cosine series, which are con- 
vergent in the interior of any circle, however great itsradius, or the 
circle may shrink to a point as with the series I !+ 2 !x+3 !x2+ . . - 
which is convergent for no value of x except zero. For points oz 
the circle itself, the series may or may not be convergent. For 

n(n- I) 
example, if we take the binomial series I+?ZZ+ 7 z2+ - - , 

2. 

where n is not a positive integer, the circle of convergence is the 
circle !z/ = I .  If is positive the series converges absolutely for 
every point on the circle. If n is negative but n + ~  is positive, 
the series converges, but not absolutely, a t  every point of the 
circle except z=  - I .  If %+I  is not positive, the series does not 
converge a t  any point of the circle. 

A power series converges absolutely and uniformly throughout 
the interior of its circle of convergence. I t  can be integrated or 
differentiated term by term a t  all points of the interior of the 
circle. Two power series in the same variable cannot represent 
the same function, in any region without being identical. 

An important theorem on power series is Abel's theoretn. If 
Zla,xn converges to f(x) for 1x1 < I ,  and if Ban converges to a sum 
S, then lirn f(x)x--+I - =S. 

But the existence of limf(x) x+ I - does not necessarily 
imply the convergence of 2%. I t  was shown by Tauber that the 
condition rtan-+o is sufficient to secure the convergence of Za, 
if lim f(x)x+ I-  exists. More recently J. E.  Littlewood has 
shown that the condition na,<K, some fixed number, is suf- 
ficient. The alternative nun> -K is also sufficient, but is really 
the same thing since the convergence of 2-an necessitates that 
of Zla,. Also no less stringent condition is generally sufficient. 
Such questions as the representation of a function by a Fourier 
series (q.v.)  or as a series of Legendre polynomials or other 
standard functions are outside the scope of this article and are 
treated elsewhere. 

Non-convergent Series. Summability. Asymptotic Series. 
-A series that is not convergent cannot have a sum in the 
ordinary sense. Nevertheless i t  is possible to modify the defini- 
tion of the sum of a series so that a sum can be assigned to a non- 
convergent series and the sums of such series cat1 be used in ap- 
plications as if they were the sum of ordinary convergent series. 
Euler used such sums to obtain accurate results. Their use by 
writers whose mathematical insight was less acute than Euler's 
frequently led to grave errors and great mathematicians of the 
early 19th century, such as Abel and Cauchy, deliberately ex- 
cluded from analysis the use of any such series and refused to 
accept as sound any demonstration involving their use. Towards 
the end of the 19th century interest in such series was revived and 
their treatment put on a sound footing. The subject of such series 
has received much attention in this century and many important 
contributions have been made to i t  by English mathematicians. 
Only the briefest sketch of i t  can be given here. The idea of 
the sum of a non-convergent series is based on the following 
principle. If certain limiting operations connected with a con- 
vergent series result in a finite limit which is the sum of the series, 
it may happen that the same operations applied in connection 
with a non-convergent series result in a finite limit. The non- 
convergent series is then said to be summable and the limit thus 
found is said to be its sum. For example, if the series 

I is convergent for lx 1 < r ,  its sum being j ( x ) ,  and if Zu. is mnver- 
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gent with a sum S,  then S is the limit of j(x) as x approaches I 

from below. But f(x) may tend to a limit in this way without 
8an  being convergent and we may regard this limit, if i t  exists, 
as the sum of the series Za,, when i t  is not convergent. Thus the 
series I -x+x2-x3+ . . . converges to (I+x)-l, if 1x1 < I,  and we 
may regard the series I - I + I - I + . . . as having a sum, which 
is +. A classical method of summing a non-convergent series, 
due to E. Borel, is the following. The integral 

is equal to ao+al+ . . . +an. I t  may happen that the infinite 
a,xn 

series - converges to a sum +(x) and that 
n! 

has a definite value. I n  this case the series is said to be summable 
and the resulting sum to be "Borel's sum." If we apply this 
method to the series I -t+t2-f + . . . we obtain as the sum 
(~+t)-l ,  which is the actual sum when the series is convergent. 
Another classical method is that of E. Ctsaro. If a, has alimit, 
bn= (al+az+ . . . +a,)/?$ has the same limit, but bn may have 
a limit, although a, oscillates. Hence, although the sequence 
sl, s 2 ,  . may not have a limit, it may happen that 

has a limit. If this happens, the series is said to be summable 
(CI). The Cauchy product of any two convergent series is 
summable (GI). If this mean has not a limit we may repeat the 
operation, and so on any number of times. Actually CCsaro 
uses as his 7th mean the quotient of s,+A~s,l+ . . . +Azs,,-1 
by 1+A1+ . . . +A,-1, where A, is the coefficient of xT in the 
expansion of (I-x)' by the Binomial Formula (9.v.). If this 
r th mean gives a limit the series is said to be summable (Cr). 
A series, summable (C, r) is also summable (C, r + ~ )  and so on. 
I t  is not true that an arbitrary series can be summed by any of 
Cksaro's means or by any known method. A striking and im- 
portant theorem connected with CCsaro's means, due to G. H. 
Hardy, is that a series which is summable (CI) is convergent, 
if its terms are such that nan<K (or nu,> -K) ,  and no less 
stringent condition is sufficient in complete generality. 

A different application of non-convergent series is the rep- 
resentation of functions by means of so-called asymptotic series. 
These series when carried to infinity are not convergent but are 
such that i t  is possible to estimate at  any stage the order of the 
difference between the function and the expansion, and it may 
happen that a few terms of the expansion give a good approxima- 
tion. For a function of a variable x, such expansions are usually 
power series in I/X, and the difference between the value of the 
function and the first n terms of the expansion is O( (n+ I) !/x7'+l). 
Now (n+ I) !xnil decreases so long as n+ I is less than x, though 
afterwards i t  increases without limit, and when x is very large 
the least value of (n+~)!/x"+l is very small, so that the first n 
terms of the expansion will give a very good approximation to 
the value of the function. One of the best known of such ex- 
pansions is Stirling's formula, 

where o<B< I. The term 0/12n can be replaced by a formal 
development as a power series in n-l, but it is not convergent for 
any value of n. 

Summation of Series. Asymptotic Representation of t h e  
Sum of n Terms of a Series.-If u, can be decomposed into 
a number of expressions of the form an$(n), where a is some 
fixed number, real or complex, and +(n) is a polynomial in n, 
then i t  is possible to find a compact expression for sn, but there 
is no other type of series for which the same property holds with 
complete generality. Included in this type are the ordinary 
arithmetic and geometric progressions; for the harmonic series 
Zn-I and generally LI?z-P no exact expression for s, can be found. 
The sum of the first n terms of the series Enr, where r is a positive 
integer, can be expressed as a polynomial in lz or n4-3, of degree 
r + ~ ,  by means of the identities 

e ~ + e z ~ +  . . . = I)/(I - e-~)  = (e(,++Iz- etx)/(etz- e'-+'}. 

The first polynomial is 

x2 x4 x6 
where I - $ X + B ~ ~  -Bz- +Bt- - 

2.  41 6 !  

is the expansion of x/(e~- I) as a power series in x. 
The numbers B1, B2, BS . . . are called Bernoulli numbers (q.v.). 

They have been tabulated as far as B Q ~ .  The second polynomial 
involves the coefficients in the expansion of ~/(e*"-e-*~), that is, 
x( (e@- I)-'- (@- I ) -~ ] ,  which can therefore be expressedin terms 
of Bernoulli numbers. If r is odd, 8n r  can be expressed as a poly- 
nomial f([) of degree + ( r + ~ )  in 6, which denotes n2+n, and 
2%'-I = (zn+ ~)f(E)/r. Unless r is very large the coefficients 
in the polynomial can be determined fairly easily from the 
identity nr=j(n2+n) -f(n2-n). The sum of the rth powers of 
the first n odd integers can be expressed as a polynomial of degree 
r+ I in n, containing no odd powers of n, if r is odd, and no even 
powers of n, if r is even, divisible by n in either case. 

I t  is often possible to obtain asymptotic formulae for the sum 
of the first n terms of a series. Two functions $(n) and #(a) 
are said to represent each other asymptotically if the ratio 
+(n)/#(n) tends to unity as ?z tends to infinity and we write 
4(n) --#(n). If U, = +(n), which is steadily decreasing, 

tends to a finite limit and we can write sn-l+(x)dx. Thus, 

if u,=nM1, sn-logn. Stirling's formula for log(n!) is an asymptotic 

formula for sn, when u,=logn. The limit of I+++ . . . +:-log% 
It 

is an important number in analysis. I t  is called Euler's constant 
and is denoted by C or sometimes by y .  

I t  is often possible to find the sum of a convergent series 
although no expression for s, can be obtained. By means of the 
infinite products for the trigonometrical functions i t  can be shown 
that the sum of Zn', when r is an even positive integer, is a ration- 
al multiple of a', and that the sum of Z:(- 1)~(2n+1)', when r is 
an odd positive integer, is a rational multiple of a'. The sum of 
a series can be found occasionally by the help of Euler's constant. 
Thus the sum of the first 2% terms of the series Z(-~)"-ln-' 
is equal to ~ 2 %  - s,, where un = IC', which is equal to 

(szn-log 2%) - (sn-logn) + log 2. 

Since (sa-log an) and s,-logn each tend to C, Euler's constant, 
the sum of the series is log 2. For since the series is convergent 
its sum is the limit of the sum of the first 2n terms. By a some- 
what similar method we can prove that  the sum of the series 
8 (-  l)"(logn)/n is C log 2-+(log 2)2. 

Methods of obtaining approximations to the sum of a series 
and of converting slowly converging series into more rapidly 
converging series belong to the Calculus of Finite Differences 
(P.v.). 

Infinite Products.-If from a sequence of numbers ( v , )  
we form a sequence (p,) in which pn= vl vz vs . . . v,, then, if fin 
tends to a finite limit, distinctjro?n zero, the infinite product II(v,) 
is said to be convergent. The infinite product is said to diverge 
to infinity or to zero, if p, tends to infinity or to zero. If pn 

'oscillates, the infinite product is said to oscillate. 
If the product is convergent ~,/p,-~ must tend to unity, so 

that v, must be of the form I+u,, where u,, tends to zero. I n  
considering the question of the convergence of infinite products 
we may, without any loss of real generality, consider only products 
in which lunl < I  for all values of n. 

The convergence of an infinite product can be discussed directly 
by means of certain inequalities, due to Weierstrass (see Brom- 
wich, Theory of I~z$~zite Series); but the results may be obtained 
readily from the fact that the infinite product II(r fun)  is con- 
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vergent, if the series Zlog(~+u,,) is convergent, divergent to +a 
(or to  zero), if the series is divergent t o  +a (or - w ) ,  and oscil- 
latory, if the series is oscillatory. If un is complex, log(~+u,) 
is the principal value of the logarithm: that  is, the value which 
tends t o  zero with u,. We see from the above why we regard a n  
infinite product as diverging t o  zero rather than converging to 
zero. 

If 21, is real and one-signed, then log (I fun)  is one-signed and so 
also is log(1- %). Since 

{l0g(1+un)]/%*1 and  -un)]/tbn+-~, 
i t  follows t h a t  Zlog(1 +un) and Zlog(1 -un) are each convergent 
or divergent according as  Zun is convergent or divergent. Hence 
if 21, is real and positive II(r+un) and II(1-un) are each con- 
vergent, if Z u ,  is convergent. If Zun is divergent II(I+U,) 
diverges to  w andII(1-24,) diver es to  zero. 

If unis either real or complex bog(I*un)l slogI1/(1-If4n/)I, 
so t h a t  Zlog(I* un) is absolutely convergent, if Ztln is absolutely 
convergent, and therefore if Zun is absolutely convergent, 
H(I+u,,) is convergent and also II(1+121,1). Such a product is 
said t o  be absoluteiy convergent. T h e  order of its factors may 
be rearranged according any law a new infinite Pro- 
duct, which will converge to  the same limit as  the original product. 

If Zu, is not absolutely convergent, we use the fact that if 
I U n I < I ,  log(I+un) =un-~nunz ,  where A , < ~ ~ ~ ~  fixed number, 
independent of n (but varying of course with different seCluences). 
If is real, An is positive. From this i t  follows that ,  when 
11, is  real, if Zu,  is convergent b u t  not absolutely convergent, 
thenn( I+un)  andII(I  -u,) are convergent, if Zl1,2 is convergent. 
If ZG2 is divergent, and II(~-$,,) both diverge to 
ZZ5-0. If thn is complex and Zth is convergent, but  not absolutely, 
then II(I+z*,) and E ( I  -1c) are  both convergent, if 21u,I2 is 
convergent. This condition is not necessary. I t  should be men- 
tioned that convergent infinite products n(I+14n) can be con- 
structed, i n  which Zu, and Zun2 are both divergent to  +co. 

If u, contains a variable .z: and  is written as  u,(x), then a 
convergent infinite product I I ( I + ~ , ( ~ ) ]  defines a function of x. 
For such products there is a theory of uniform convergence 
similar to  t h a t  developed in connection with infinite series. 

Corresponding to Tannery,s theorem we have +.he theorem 

that, if F(n)  = fl{I+tLp(n) 1, and is(n) satisfies the conditions 
*=I 

of ~ a n n e r y ' s  theorem, then F(n) tends to a limit, which is the  
value of the  convergent infinite product II(1-k u,). iITe can by  
this theorem deduce from the identity, 

0 ' fi { I - s i n ~ ~  sin0 = ( n n + ~ )  sin - cosec2 - , 
2 n f 1  .=, an+r 1 

O2 
that the infinite product '(I- rG) 'Onverges to 

A particular case is the infinite product for ~ / 2 ,  viz. 
$ . $ . $  . $ . + . + . . .  

discovered b y  Wallis. 
weierstrass has shown that, if al, a2, aa, . . . is an infinite se- 

quence, i n  which janl never decreases and tends to  infinity 
with ,$, and is such that 2 1 ~ ~ 1 - 1  is divergent, we can find poly- 
nomials gn(z), such that infinite ~ ( I - ~ / ~ , ) ~ B ~ ( = )  is 
absolutely convergent for a~~ values of z. H~~~ we do not say 
that  the series diverges for the values z=al,  az, . . . because, 
if the factor (I-z/an) is omitted, the remaining infinite 
product is convergent when z=an.  we say that z=an is a zero 
of the  function determined by the  infinite product. One simple 
example is provided by  taking the sequence to be - I ,  - 2 ,  

-3,. . . , ~ h ~ ~ i ~ ~ l ~ ~ ~ f ~ ~ ~ ~ ~  that can beassociated with (I+z/7z) 
is e-L,n, so that the infinite product I I ( ~ + ~ / ~ ~ ~ - z / ~  is con- 
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fined by this limit has been denoted by Gauss by  II(z). I t  is also 
r ( z +  I), where F(z) is the Gamma-function. Further  details 
of functions defined by  infinite products belong to the theory of 
functions. As with infinite series, so with infinite products, we 
may have doubly and multiply-infinite double products, and  the 
treatment of such products may be made to depend o n  series. 
The  function defined by  the doubly-infinite product 

zII (I  - z/Q) ezl'*~"~lM, 

where a= amwl+nnwz, wl and w2 being a n y  two numbers whose 
ratio is complex, and m and n have any  positive or negative 
integral values, simultaneous zero values alone being excluded, 
is Weierstrass's Sigma-function, fundamental i n  the  theory of 
elliptic functions. 

BIBLIOGR%PHY.-See the article, "Algebriiische Analysis," by A. 
Pringsheim and G. Faber, in the Encyklopadie der mathematischen 
JVissenschaften (Leipzig, 1898, etc., vol. ii., ch. i.). The elementary 
treatment of series may be found in W. p. ~ i l ~ ~ ,  ~ i ~ h ~ ~  ~ l g ~ b ~ ~  
(1913) ; F. Bowman, Algebra (1925-27) ; and in great detail in 
G.  Chrystal, Introductton t o  Algebra (1898, 4th ed. 1920). More 
advanced treatment can be found in G .  H. Hardy, A Course o f  Pure 
Mathematics (1908. 4th ed. 1 9 2 5 ) :  E. T. Whittalier and G. N. 
Watson, A Cozlrse o f  Modern Bnalysis (1902, 4th ed. 1927) ; T. ,. I,A. 
Bromwich, A n  Introduction t o  the Theory o f  Infinite Series (1908, 
2nd ed. 1926) ; E. W. Hobson, Theory o f  Functions o f  a Real 
Variable (1907, 3rd ed. 1927 etc.). Except that the 2nd ed. of 
Bromwich omits the question of summability and Hobson is re- 
stricted to real variables, these last two works are practically exhaus- 
tive. A very complete treatment is given in K. Knopp, Theorie und 
Anwendung der unendlichen Reihen (1922, Eng. Trans., 1928). For 
particular portions of the theory, refer to E. Borel, L e ~ o n s  sur les 
shies  divergentes (1901) and to others of the series of monographs on 
the theory of functions edited by Borel. Numerous important con- 
tributions to the theory will be found in the publications of recent 
years of the London Mathematical Society and the Cambridge 
Philosophical Society. A paper by G. H. Hardy in the Proceedings 
of the C. P. S., V O ~ .  xiv. (May 1918), entitled "Sir George Stokes and 
the Concept of Uniform Convergence," will be found of particular 
interest. (A. E. J.) 

SERINGAPATAM, a town of India, formerly capital of 
the state of Mysore, situated on an island of the same name in 
the Cauvery river. P o p ,  including the suburb of ~ a u j a m  ( 1 ~ ~ 1 )  
6,300. The town is chiefly noted for its fortress, which figured 
prominently in Indian history at  the close of the 18th century, 
twice sustained a siege from the British, and was finally stormed 
in 1799. After its capture the island war ceded t o  the British, but 
restored to Mysore in  ISSI. The island of Seringapatam is about 
3 m. in length from east to  west and I in breadth. The fort, 
which occupies the western side, immediately overhanging the 
river, contains the railway station on the line from Bangalore to 
Mysore. At the eastern or lower end of the island is the La1 Bagh 
or "red garden," containing the mausoleum built by  Tippoo 
Sultan for his father, Hyder Ali, where Tippoo himself also lies. 

SERJEANT or SERGEANT, the title (I )  of a non-com- 
missioned officer in the army and of a subordinate oficer of police 
to which the spelling "Sergeant" now applies; the designation also. 
with the spelling "Serjeant," of ( 2 )  certain officials of the royal 
household and (3) the name formerly given to the highest rank of 
barristers in England and Ireland (see SERJEANT-AT-LAW). I n  the 
middle ages serviens had a variety of applications from the ser- 
viens de pane et  mema, the domestic servant of a monastery, to 
the servientes de armis, the serjeants-at-arms of monarchs, and 
vassals who held by a special service (see SERJEANTY). The ser- 
jeants (fratres servientes) formed also an important division of 
the great military orders (see SAI~\'T JOHN OF JERUSALEM, 
KNIGHTS O F  THE ORDER O F  THE HOSPITAL OF; TEMPLARS). DU 
Cange (Glossarium, s.v. "Serviens") gives other instances. 

M i l i t a r y  Title.-In the 13th century on the continent of 
Europe the term Sergeant referred to a foot-soldier, but gradually 
it became attached to the tenant in charge of a knight's party on 
service, and usually a tenant who had seen some service. With 
the abolition of armies on feudal lines, the sergeant became an im- 

I 
vergent. Since I+$+ . . . + - -logn tends to  Eulerls coilstant 

n 
C, i t  follows tha t  lz-"z+~)(z+z) . . . (z+n)/n! tends to a limit 
a s  n tends t o  infinity. The  reciprocal of the function of z de- 

" 

portant member of a company in a regiment, and in the 17th 
century he was always "elected" to his position by the captain. 
H e  had great powers of authority over the men but Barry (1634) 
counsels him not to "slashe or cutt soulders with his swourde, 
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except uppon juste occatioges." Up to the 19th century the in- 
signe of office of a sergeant was the halberd. All military writers 
of the 16th, 17th and 18th centuries allot innumerable duties 
to  the sergeant, which clearly indicate that he  was the captain'$ 
right-hand man in all matters of drill and interior economy (sea 
MAJOR). The term is not found in organised cavalry until the 
18th century and even now i t  is not used in the British Household 
Cavalry, the equivalent rank therein being "corporal-of-horse." 
I n  1641 Hexham states that there should be 2 sergeants to  a pri- 
vate company and 3 to  a colonel's or double company, the sen- 
ior being termed the "Eldest Sergeant." 

I n  modern armies sergeant is the N.C.O. rank immediately 
above corporal. A lance-sergeant is a corporal holding an appoint- 
ment of a temporary nature between the ranks of corporal and 
sergeant. As it is now the almost universal practice to 
indicate in a N.C.O.'s title the particular duties he performs, the 
word sergeant forms part of numerous titles, e.g., orderly-room 
sergeant, band-sergeant, signalling-sergeant. 

Serjeants-at-Arms.-In the British royal household there are 
eight ~ e r j ~ a n t s - ~ t - ~ ~ ~ s ,  whose duties are ceremonial; they have 
t o  be in attendance only a t  drawing-rooms, levees, State balls and 
State concerts. There are also two other ~ e r j e a n t s - a t - ~ r m ~  to 
whom special duties are assigned, the one attending the Speaker of 
the House of Commons and the other the lord chancellor in the 
House of Lords, carrying their maces and executing their orders. 
The Speaker's serjeant-at-arms is the disciplinary officer of the 
House of Commons, whose duty i t  is t o  expel members a t  the 
order of the Speaker and to arrest and keep in custody those 
persons condemned to this punishment by  the authority of the 
House. The serjeants-at-arms have no special uniform. At court 
they wear any naval, military or civil uniform to which they may 
be entitled, or the court dress of those holding legal appointments, 
but not entitled to wear robes, i.e., a suit of black cloth, with knee- 
breeches, lace bands and ruffles, a black silk cocked hat with 
rosette and steel loop and a sword. A silver collar of office is 
worn on special occasions. 

I n  the United States, the executive officer of certain legislative 
bodies is called the sergeant-at-arms. 

SERJEANTS-AT-LAW or SERVIENTES AD LE- 
GEM constituted the highest order of counsel a t  the English and 
Irish bar. The title is said by Coke to have been introduced into 
England by  Wil!iam the C ~ n q u e r ~ ~ . ~ i t h  other titles of serjeanty 
(q.v.). However this may be, Bracton, writing c. 12 j~-58, Says 
that the king had his serjeants-at-law in every county, and that 
until 19 Stephen he had no other chief officer in the city of Nor- 
wich but his serjeant, who presided in the courts there. After 
the Conquest the sheriffs are officers of the Crown, and we know 
from other sources that they were usually They 
were therefore styled servientes Regis ad legem who as stewards 
of courts baron served the lords of the manor in a similar capacity, 
o r  who as counsel-conteurs or narratores-appeared for  suitors 
in the courts. These men were styled common serjeants, a title 
which survives in the common serjeant of the City of London, and 
(a  second class) king's serjeants. As i t  happened, both were 
selected from the utter-barristers. The serjeants (except 
king's serjeants) were created by writ of summons under the 
great seal, and wore a gown and scarlet hood. They had social 
precedence after knights bachelors and before companions of the 
Bath and other orders. I n  this they differed from kingys counsel, 
who had simply professional as distinguished from social rank. 
The serjeants at the Irish bar had precedence next after law 
officers of the Crown. Till past the middle of the 19th century a 
limited number of the serjeants were called "king's (queen's) 
serjeants." They were appointed by patent and summoned to 
parliament. Until 1814 the two senior king's serjeants had prece- 
dence of the attorney-general and solicitor-general. I t  was the 
custom for serjeants, on their appointment, to give gold rlngs 
inscribed with mottoes to their colleagues. Down t o  1845 the order 
enjoyed a very valuable monopoly of practice. 

Certainly, for a t  least 600 years the judges of the king's bench 
and common pleas were always serjeants, but by the Judicature 
Act 1873 this qualification was abolished. The serjeants had their 

own Inns, one in Fleet street and one in Chancery lane. I n  1758 
the members of the former joined the latter. I n  18 j j the society 
was dissolved, the Inn sold to  one of the members, and the pro- 
ceeds divided among the existing serjeants. The order is now 
extinct. 

See J. Manning, Serviens ad Legem (1840) ; A. Pulling, The Order 
of the Coif (1897)- 

SERJEANTY. Tenure by serjeanty was a form of land- 
holding under the  feudal system, intermediate between tenure by 
knight-service (q.v.) and tenure in  socage. I t  originated in the 
assignation of a n  estate in land on condition of the performance 
of a certain duty, which can hardly be described more exactly 
than as not being that of knight-service. I t s  essence, according 
to Pollock and Maitland, might be described as "servantship," 
the discharge of duties in the household of king or noble; but it  
ranged from service in the king's host, distinguished only by  
equipment from that of the knight, to  petty renders scarcely dis- 
tinguishable from those of the rent-paying tenant or socager. 
The varieties of serjeanty were afterwards increased by  lawyers 
classing for convenience under this head such duties as those of 
escort service to the abbess of Barking, or of military service on 
the Welsh border by the men of Archenfield. 

Serjeants (servientes) are already entered as  a distinct class in 
Domesday Book (1086), though not in all cases differentiated 
from the barons, who held by knight-service. Sometimes, as in 
the case of three Hampshire serjeanties-those of acting as king's 
marshal, of finding an archer for his service, and of keeping the 
gaol in Winchester castle-the tenure can be definitely traced as 
far back as Domesday. I t  is probable, however, that many sup- 
posed tenures by s e r j e a n t ~  were not really such, although so de- 
scribed in returns, in inquests after death, and other records. The 
simplest legal test of the tenure was that serjeants, though liable 
to the feudal exactions of wardship, etc., were not liable t o  
scutage; they made in place of this exaction special composition 
with the Crown. 

The germ of the later distinction between "grand" and "petty7' 
serjeanty is found on the Great Charter (121 j ) ,  the king there 
renouncing the right of prerogative wardship in the case of those 
who held of him by the render of small articles. The legal doc- 
trine that serjeanties were (a) inalienable, (b) impartible, led to  
the "arrentation," under Henry III . ,  of serjeanties the lands of 
which had been partly alienated, and which were converted into 
Socage tenures, or, in some cases, tenures by knight-service. Grad- 
ually the gulf widened, and "petty" serjeanties, consisting of 
renders (usually a bow, sword, dagger or other small thing be- 
longing t~ war), together with serjeanties held of mesne lords, 
sank into socage, while "grand" serjeanties, the holders of which 
performed their service in person, became alone liable t o  ward- 
ship and marriage. 

When the military tenure of knight-service was abolished a t  
the Restoration, that of grand serjeanty was retained, it being 
then limited in practice to  the performance of certain duties a t  
coronations, the discharge of which as a right has always been 
coveted. The most conspicuous are those of champion, appurte- 
nant to the Dymokes' manor of Scrivelsby, and of supporting the 
king's right arm, appurtenant to that of Worksop. 

The title of serjeant as a household officer is still preserved in 
the king's serjeants-at-arms, etc. 

The best summary of tenure by serjeanty is in Pollock and Mait- 
land, Hist. Eng. Lam; McKechnie's Magna Carta (1~05) should also 
be consulted; and for Domesday the Victoria History of Hampshire, 
vol. i. The best list of serjeanties is in the Red Book of the Exchequer 
("Rolls" series), but the Testa de Nevi11 (Record Commission) contains 
the most valuable records concerning them. (J. H. R.) 

SEROW or SARAU (Capricornis sumatrensis), found from 
the Himalayas to  Sumatra, a goat-like antelope of the  slze of a 
donkey, nearly allied to the goral (q.v.) but larger, and with 
small face-glands. The name serow may be extended t o  embrace 
all species belonging to the genus, the range of which extends 
from the Himalayas to  Burma, the Malay Peninsula and Sumatra 
in one direction, and to Tibet, China, Japan and Formosa in 
another. Serows inhabit scrub-clad mountains, a t  n o  great 
elevation. 
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ROCHA (1846-  goo), Portuguese explorer in Africa, was born 
a t  the castle of Polchras, on the Douro, on April 10, 1846. 
Entering the army in 1864, he served in Mozambique, and in 1869 
took part in an expedition against tribes in revolt on the lower 
Zambezi. I n  1877 he and Captains Capello and Ivens of the 
Portuguese navy were sent on an expedition to  south central 
Africa. They left Benguella in Nov. 1877 for the interior, but 
Serpa Pinto soon parted from his colleagues and went east. H e  
crossed the Kwando in June 1878, and in August reached Lialui, 
the Barotse capital on the Zambezi, continued his journey down 
the river to  the Victoria falls, whence he turned south, arriving 
at Pretoria on Feb. 12, 1879. H e  was the fourth explorer to  
traverse Africa from west to east, and was the first to  lay down 
the route between Bihe and Lialui. H e  received the founder's 
medal of the Royal Geographical Society of London. The account 
of his travels appeared in English under the title How I Crossed 
Africa (2 vols., London, 1881). I n  1884 he attempted, with less 
success, the exploration of regions between Mozambique and 
Lake Nyasa. Appointed governor of Mozambique in 1889, he 
organized an expedition to  obtain for Portugal the Shirk high- 
lands and neighbouring regions, but the vigorous action of the 
British agents (John Buchanan and H .  H. Johnston) frustrated 
this design. (See AFRICA.) Shortly afterwards Serpa Pinto 
returned to Lisbon and was promoted to the rank of colonel. 
H e  died on Dec. 28, 1900. 

SERPENT, a synonym for reptile or snake (see REPTILES and 
SNAKES), now generally used only of dangerous varieties or 
metaphorically. See also SERPENT CULTS below. 

In  music the serpent is an obsolete bass wind instrument de- 
rived (towards the end of the 16th century) from the old wooden 
cornets and the progenitor of the bass-horn, and ophicleide. 

SERPENT CULTS. Common belief associated serpents, 
dragons and other monsters with the guardianship of treasure 
or wealth; comp., e.g., the golden apples of the Hesperides, 
and the Egyptian Osiris, and the Indian Krishna and Indra. 
Serpents adorned with necklaces of jewels or with crowns 
were familiar in old susperstition, and the serpent with a ruby 
in its mouth was a favourite love-token. Many stories tell of 
the grateful reptile which brought valuable gifts to a benefactor. 
According to a common Indian belief a wealthy man who dies 
without an heir returns to guard his wealth in the form of a 
serpent, and i t  was an Italian superstition that a serpent's skin 
brought luck. The  serpent is often associated with metallurgy, and 
to serpent deities have been ascribed the working of metals, 
gem-cutting and indeed culture in general. The Ophites (q.v.) 
actually identified the serpent with Sophia ("Wisdom"); the 
old sage Garga, one of the fathers of Indian astronomy, owed 
his learning to the serpent-god Sesha NBga; and the Phoeniqian 
ykpwv 'Oq5iwv wrote the seven tablets of fate which were guarded 
by  Harmonia (Baudissin, Stud. z. Rel. Gesch., i. 255-292 [on 
Semitic serpent cults]). The Aztec Quetzalcoatl taught metal- 
lurgy and agriculture, gave abundance of maize, also wisdom and 
freedom from disease. The Babylonian Ea, who sometimes has 
serpent attributes, introduced-like the American serpent Votan- 
knowledge and culture. The half-serpent Cadmus brought know- 
ledge of mines, agriculture, and the "Cadmean" letters, while Ce- 
crops inculcated lan7s and ways of life and was the first to establish 
monogamy. Although the reptile is not particularly intelligent, i t  
has become famed for  shrewdness and wisdom, whether in the 
Garden of Eden (Gen. iii. I ;  2 Cor. xi. 3) or generally (cf. Matt. 
x. 16):  "Be ye therefore wise as serpents, and harmless as 
doves." 

Serpents  in Healing.-In one form or another the healing 
powers of the serpent are very familiar in legend and custom. 
Siegfried bathed in the blood of the dragon he slew and thus 
became invulnerable; the blind emperor Theodosius recovered 
his sight when a grateful serpent laid a precious stone upon his 
eyes; Cadmus and his wife were turned into serpents to cure 
human ills. In  1899 a court in Larnaca, Cyprus, awarded £80 
(Turkish) as damages for the loss of a snake's horn which had 
been lent to cure a certain disease. I t  was popularly believed 

that medical skill could be gained by eating some part of a 
serpent; the idea that its valuable qualities would thus be as- 
similated belongs to  one of the fundamental dogmas of primitive 
mankind (cf. Porphyry, De abst. ii. 48). Serpents were tended 
in the sanctuaries of the Greek Aesculapius (Asklepios), the 
famous god of healing. (See AESCULAPIUS.) 

At Emesa in Syria, watered by the Orontes, an image, the 
lower part of which was a scorpion, cured the sting of scor- 
pions and freed the city from snakes. Constantinople was simi- 
larly protected by the serpent-trophy of Delphi which Constantine 
removed thither; an emperor was said to have performed an 
enchantment over the monu~nent well known in Greek history. 
I n  modern India a walking-stick from a species of cane in the 
neighbourhood of a certain serpent-shrine protects against snake- 
bite. At Fernando Po, when there was an epidemic among chil- 
dren, they were brought to touch a serpent's skin which hung on 
a pole. The same ideas underlie the story of the Brazen Serpent 
which cured the Israelites of the bites of the serpents in  the 
Wilderness (Num. xxi. 6-9). The object, however, was no tem- 
porary device; centuries later, long after the founding of the 
temple of Jerusalem, the Brazen Serpent was at iast regarded 
as  unorthodox by the reforming king Hezekiah, and the historian 
who relates its overthrow ascribes its origin to the founder of 
Israelite national religion (2 Kings xviii. 4). 

In Wells and Lakes.-According to primitive thought, rivers, 
lakes, springs and wells are commonly inhabited by spirits which 
readily assume human or animal form. Here the serpent and 
its kind are frequently encountered (Frazer's notes on Pausa?zias, 
vol. v. pp. 44 sqq.). I n  India the serpent-godlings are very often 
associated with water, and, even a t  the digging of a well, worship 
is paid to the "world serpent," and the Siilagrama (spiral am- 
monite), sacred to Vishnu, is solemnly wedded to the Tulasi or 
basil plant, representative of the garden which the pool will 
fertilize. I t  is often supposed that the Naga (serpent) chiefs 
rule countries in or under the water, and in Kashmir a submarine 
serpent-king became a convert and built churches. Especially 
common are the popular stories connecting serpents with sub- 
marine palaces and treasures (Crooke i. 45) ; and one submarine 
realm in the Ganges was reputed to possess "the water of 
strength." I n  Palestine and Syria, where demoniacal beings are 
frequently associated with water, local opinion is sometimes un- 
certain whether the water is under the care of a jinn or of a 
patron-saint. Several springs are named after the serpent, and 
the sacred fountain of Ephca at  Palmyra, whose guardian in 
the early Christian era was appointed by  the god Yarhibol, is  
still tenanted by a female serpent-demon which can impede its 
flow. Jerusalem had the stone Z6heleth (possibly "serpent," I 
Kings i. g)  and also its Dragon Well (Neh. ii. 13);  and in mod- 
ern times the curative Virgin's Spring or St. Mary's Well has 
its dragon which, when awake, swallows the intermittent flow 
of the water. 
The Cosmic Serpent.-The serpent of the water is also the 

serpent of the great sea upon which the earth rested. Sometimes 
the reptile lives in submarine infernal regions, and as the demon 
of the underworld it is sometimes the earth-shaker. The Greek 
demon or snake Poseidon, god of sea and springs, was an earth- 
quake god. To  the great half-serpent monster Typhon were 
ascribed numerous springs; he was also the cause of earthquakes, 
and when he buried himself in the earth he formed the bed of 
the Syrian Orontes. This river, which was otherwise called 
Drakcn, Typhi5n or Ophites, is known a t  the present day as 
the "river of the rebel" (Nalzr El-'A;i). The waterspout, some- 
times taken for  a long-tailed dragon, is a huge sea-serpent, ac- 
cording to the Wanika of East Africa (Tylor, Primitive Czdture, 
i. 292 seq.). I n  ancient Persia the rainbow was the celestial 
serpent; and among some African tribes it is the subterranean 
wealth-conferring serpent, stretching i ts  head to the clouds, and 
spilling the rain in its greedy thirst. An early Indian name of 
the Milky Way is "the path of the serpent" (Crooke i. 25), and 
a great dragon or serpent is often the cause of eclipses, so that 
in India, on the occasion of an eclipse, its attention can be 
attracted by bathing in a sacred stream, or by a ritual which 
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includes the worship of the image of the snake-god (i. 2 2  sqq.). 

Serpen t  and Parentage.- The folk-lore of the Old and New 
World contains many examples of supernatural conception, an 
idea which is supplemented by the actual living belief in the 
East that supernatural beings can be fathers (E. S. Hartland, 
Primitive Paternity; cf. his Legend of Perseus i. 121, etc). In  
Annam where water spirits may take the form of serpents or of 
human beings, two deified heroes were said to have been ser- 
pents born of a childless woman, who drank from a bowl of 
water into which a star had fallen. I t  was a mediaeval belief that 
the household snake, if not propitiated, could prevent conception, 
and in Bombay barrenness is sometimes attributed to a serpent 
which has been killed by the man or his wife in a former state 
of their existence. Hence the demon is laid to rest by burning 
the serpent-image with due funereal rites. I n  the sanctuary of 
Aesculapius a t  Epidaurus women were visited in their dreams 
by a serpent-the reputed father of the child that was born, and 
elsewhere Sicyon who had such a progenitor was regarded as the 
son of the divine healer. Similar also was the origin of Augustus 
in a temple of Apollo, the god who had his tame serpents in 
the grove on Epirus. Further, as the serpent-father of Alex- 
ander the Great came with a healing-root to cure his general 
Pompey (Cicero, D e  div. ii. 66), so in an Indian story the son 
of a king of serpents and of a virgin (or, in a variant form, a 
widow) was succoured in warfare by his sire (Fergusson, p. 266). 
In  India, China and Greece the serpent origin of kings and rulers 
is well-known. 

Re la t ions  with Clans.-There are many instances of tribes 
or clans named after the serpent. These are not necessarily 
examples of nicknames, since a relationship between the two 
often shows itself in custom or belief. This feature sometimes 
applies, also, to  cases where the clan does not bear the serpent 
name. I n  accordance with universal ideas of the reality of the 
"name," there are tribes who will refrain from mentioning the 
serpent. Also there are clans like the American Apaches and 
Navahos who will neither kill nor eat rattlesnakes. Where the 
reptile is venerated or feared it is usually inviolable, and among 
the Brassmen of the Niger the dangerous and destructive cobra 
was especially protected by an article in the diplomatic treaty 
of 1856 for the Bight of Biafra (J. F. Maclennan, Studies, ii. 
524).  The North American Indians fear lest their venerated 
rattlesnake should incite its kinsfolk to  avenge any injury done 
to it, and when the Seminole Indians begged an English traveller 
to rid them of one of these troublesome intruders, they scratched 
him-as a matter of form-in order to appease the spirit of the 
dead snake. The snake-tribes of the Punjab clothe and bury 
a dead serpent; and elsewhere in  India when one is killed in 
the village a copper coin is placed in its mouth and the body 
ceremonially burned to avert evil. These snake-tribes claim to 
be free from snake-bite, as also the ancient Psylli of Africa 
and the Ophiogenes ("serpent born") of Cyprus who were sup- 
posed to be able to cure others. This power was claimed like- 
wise by the Marsians of ancient Italy, and is still possessed by 
the snake-clan of Senegambia. In  Kashmir the serpent-tribes 
became famous for medical skill in general, and they attributed 
this to  the health-giving serpent (J. Fergusson, Tree and Serpent 
IVorship [1873], p. 260). Moreover, the Psylli would test the 
legitimacy of their new-born by exposing them to serpents 
which would not harm those of pure birth, and a similar ordeal 
among the Ophiogenes of Asia Minor showed whether a man 
was really of their kin (Strabo, xiii. I ,  14). This peculiar kinship 
between serpent-clans and serpents can be illustrated from Sene- 
gambia, where a python is supposed to visit every child of the 
python-clan within eight days of birth, apparently as a sign of 
recognition. 

Re la t ions  w i t h  Families.-A kindred belief is that which 
regards the household snake an agreeable guest, if not a guardian 
spirit. I n  Sweden, even in the 16th century, such snakes were 
virtually household gods and to hurt them was a deadly sin. 
Among the old Prussians they were invited to  share an annual 
sacrificial meal, and their refusal was a bad sign. Mohammed is 
said to have declared that the house-dwelling snakes were a kind 

of jinn; and, certainly, the heathen Arabs regarded them as 
malevolent or benevolent demoniacal beings (Noldeke, on Arab 
serpent-lore, Zeit. f .  Volkerpsych i. 412 sqq.) Among the Romans 
every place had its genius, also in  the form of a serpent-cf. 
the doubt of Aeneas (Virgil Aen. v. 84 sqq.)-and household 
snakes were lodged and fed in vast numbers. They were the 
guardian-spirits of men and families, and stories are told of the 
way in which human life depended upon the safety of the reptile. 
As a chthonic animal the serpent has often been regarded as an 
embodiment of the soul of the dead. Grimm's story of king 
Gunthram tells how, while he slept, his soul i n  serpent-form 
visited a mountain full of gold (Paulus Diac. iii. 34), and 
Porphyry relates that a snake crawled from beneath the bed of 
Plotinus a t  the moment of the philosopher's death. I n  Bali near 
Java, where the NBga-cult flourishes, a serpent is carried at  the 
funeral ceremonies of the Kshatriya caste and burned with the 
corpse. Among many African tribes the house-haunting serpents 
are the dead, who are therefore treated with respect and often 
fed with milk. 

As Heroes a n d  Loca l  Guardians.- In Greece, however, the 
dead man became a chthonic daemon, potent for good or evil; 
his natural symbol as such, often figured on tombs, was the 
snake. "The men of old time," as Plutarch observed, "associated 
the snake most of all beasts with heroes," and in Photius the 
term "speckled hero" thus finds an explanation. At the battle 
of Salamis the serpent which appeared among the ships was 
taken to be the hero Cychreus. These heroes might become 
objects of cult and local divinities of healing; people would pass 
their tombs in awe, or resort thither for divination or for taking 
oaths (Jane Harrison, Journ. of Hell. Studies xix. 204 sqq.). In  
Egypt not only are there serpents of the houses, but each quarter 
in Cairo had a serpent-guardian. This is said also of the villages 
and districts of Armenia, and Buddhist legends affirm it  for 
India. The Sati (Suttee) wife immolated t o  accompany her de- 
ceased husband often became the guardian of the village, and on 
the Sati shrine a snake may be represented in the act of rising 
out of the masonry (Crooke, i. 187 seq.). Athene ("the Athenian 
one") was primarily the guardian spirit of Athens, and a t  the 
Erechtheum her sacred serpent (apparently known to the 3rd cen- 
tury A.D.), was fed monthly with honey-cakes; when, during the 
Persian War, it  left the food untouched i t  was taken as a sign 
that the protectors had forsaken the city. At Lebadeia in the 
shrine of Trophonios and elsewhere serpents gave oracles. 

H u m a n  Sacrifice.-The control of the weather was ascribed 
to the n5ga demi-gods and rajahs of India and to the "king 
of snakes" among North American Indians. I t  is significant that 
in India the widely-distributed Nagapantami-festival occurs in 
the rainy season. There are popular stories of springs and 
waters which could only be used in return for regular human 
sacrifices. A very rich dynasty in the Upper Niger was supposed 
to owe its wealth to  a serpent in a well which received yearly 
a maiden attired as a bride; the cessation of the practice brought 
drought and sickness (Hartland iii. 57 seq.). I n  Mexico the 
half-serpent Ahuizotl dragged into its pool hapless passers-by; 
however, their souls were supposed t o  go t o  the terrestrial para- 
dise, and the relatives became rich through the unhappy accident. 
But in India human sacrifice was actually made in the expecta- 
tion of gaining hidden treasure, and doubtless we have a survival 
of this when snake-charmers, for a drop of blood from the finger 
of a first-born, will track the snakes which are guardians of 
treasure (Crooke ii. 135, 170 seq.). Indian traditions tell how 
reformers have persuaded the people in the past to  stop their 
human sacrifices to  serpent-spirits. 

T h e  Famous  D a h o m e y  Cult.-Conspicuous i n  serpent cults 
is the prominence of women. I n  India, in BehBr, during August, 
there is a colourless festival in which women, "wives of the 
snake," go round begging on behalf of the Brahmans and the 
villages. Among the NByars of Malabar a t  the ceremonies of 
the Pambantullel, the household serpent-deities show their benev- 
olence by inspiring with oracles certain women who must be of 
perfect purity. I n  Travancore a serpent-god is the property of 
a family, the priests of a temple; the eldest female carries the 
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as when a forest-serpent of India receives a Mohammedan name 
(Oldham, p. 128). But sometimes there is a contest between 
the new cult and the old. Thus Apollo has to fight the oracle 
serpent of Gaia, and i t  has been observed that where Apollo pre- 
vailed in Greek religion the serpent became a monster to be slain. 
At Thebes-the Thebans were Serpentigenae-Apollo took the 
place of Cadmus, who, after killing the dragon which guarded 
a well and freeing the district, had ended by being turned into 
a serpent. This looks like the assumption of indigenous traits 
by a foreigner-much in the same way as Hercules has contests 
with serpents and dragons, becomes the patron of medicinal 
springs, and by  marrying the serpent Echidna is the ancestor 
of the snake-worshipping Scythians. But an ethnological tradi- 
tion appears when Phorbas killed the serpent Ophiusa, freed 
Rhodes of snakes and obtained supremacy, or when Cychreus 
slew the dragon of Salamis and took the kingdom: compare the 
similar view of serpent-conflicts in Persian tradition (Fergusson, 
p. 44 seq.), and the story of the colonization of Cambodia, where 
the new-comer marries the dragon-king's daughter. A story told 
by Herodotus (i. 78) admirably shows how the serpent as a 
child of earth was a type of indigenous peoples. 

In Christianity.- It remains to observe the overthrow or 

image a t  the festal processions and must lead a celibate life. The 
cult of the Python Daiih-gbi of Whydah, after taking root in 
Dahomey, became the most remarkable example of a thoroughly 
organic serpent cult (A. B. Ellis, E6e-speaking Peoples of Slave 
Coast of W .  Africa, pp. 47 sqq., 140 sqq.). The python-deity is 
god of wisdom and earthly bliss and the benefactor of man: he 
opened the eyes of the first human pair who were born blind. 
H e  is specially invoked on behalf of the king (the nominal head 
of the priesthood) and the crops, and a very close connexion 
was supposed to exist between the god's agency and all agricul. 
tural life. Initiated priests, after remaining silent in his temple 
for seven days, receive a new name and thus become ordained. 
They possess a knowledge of poisons and antidotes and thereby 
acquire considerable income. Children who touch or are touched 
by one of the many temple-snakes are sequestered for a year 
and learn the songs and dances of the cult. Women who are 
touched become "possessed" by the god. I n  addition to his 
ministrant priestesses, the god has numerous "wives," who form 
a complete organization. Neither of these classes may marry, and 
the latter are specially sought at  the season when the crops begin 
t" T f - - -  LtWiVeS>? ' 1- 

ICS: ~ a ~ e  part iii licentious rites with the 
priests and male worshippers, and the python is the reputed father 
of the offspring. Every snake of its kind receives the profound 
veneration of the native of Whydah, who salutes it  as master, 
father, mother and benefactor. Such snakes must be treated with 
every respect, and if they are even accidentally killed, the offend- 
ing native may be burned alive. Occasional human sacrifice in 
honour of the god is attested. 

Var ious  Deve lopments  of Cults.-In the gloomy rites of the 
Diasia, the Olympian Zeus, as Zeus Meilichios god of wealth, has 
been imposed upon a chthonic snake-deity who is propitiated by 
holocausts of pigs and by  a ritual of purgation (Harrison, Prol. 
12-28). I n  the Thesmophoria (q.v.), a sowing festival of im- 
memorial antiquity performed by women, cakes and pigs were 
thrown to serpents kept in caves and sacred to the corn-goddess 
Demeter, who, like the Bona Dea, was representative of the 
fertility of nature. The Maenads ("mad ones") or Bacchae, the 
women attendants of Dionysus, with their snake-accompaniments, 
are only one of the various snake-features associated with the 
cult of a deity who was also a god of healing. The symbol of 
the Bacchic orgies was a consecrated serpent, and the snakes 
kept in the sacred cistae of the cult of Dionysus find a parallel 
among the sect of the Ophites where, a t  the sacramental rites, 
bread was offered to the living serpent and afterwards distributed 
among the worshippers. Other developments may be illustrated 
from the cult of Aesculapius, who seems to have been merely 
a deified ancestor, or the interesting Indian healer Sokha Bgba 
(Crooke i. 147, ii. I 2 2 )  (see AESCULAPIUS). 

Contests with Serpents.-For the retention "its 
under a new name, Mohammedanism supplies several examples, 

ed., St. A. Cook, 1927, Index). See also-the articles on serpent 
worship in The Encyclopaedia of Religion and Ethics (ed. J. Hastings, 
vol. xi., 1920) ; and J. G. Frazer, The Golden Bough (3rd ed. 12 vols., 
1907-15, Index). 

supersession of the serpent in Christian lands. At Axum in 
Abyssinia, where worship was divided between the serpent and 
the Mosaic Law, it  is said that the great dragon was burst 
asunder by the prayers of Christian saints (c  A.D. 340; Fergusson, 
p. 35). At the Phrygian Hierapolis the serpent Echidna was ex- 
pelled by the Apostles Philip and John. France had traditions of 
the destruction of serpents by missionaries (Deane, Serpent 
LYorsl~ip, p. 283 seq.), and memory possibly survived at  Luchon 
in the Pyrenees, where the clergy and people celebrated the 
eve of St. John by burning live serpents. Christian saints have 
also stepped into the shoes of earlier serpent-slayers; while, in 
stories of the "St. George and the Dragon" type, the victory of the 
pious over the enemy of mankind has often been treated as  a 
literal conflict with dragons, thus introducing a new and confusing 
element into the subject. At Rouen the celebration of St. Romain 
seems to preserve a recollection of human sacrifice to  a serpent- 
demon which was primarily suppressed by a pagan hero, and a t  
Metz, where St. Clement is celebrated as the conqueror of a 
dragon, its image (formerly kept in the cathedral) was taken 
round the streets a t  the annual festival and received offerings of 
food. Most remarkable of all, a t  Cocullo in  the Abruzzi mountains 
on the border of the old territory of the Marsi snake-men, the 
serpent-deity has a lineal descendant in the shape of St. Domenico 
of Foligno (A.D. 950-1031). The shrine is famous for its cures, 
and when the saint has his serpent-festival on the first Thurs- 
day in May, Serpari or serpent-men carry coils of live reptiles 
in procession before his image, which in turn is hung with ser- 
pents of all sizes. The rites are a valuable testimony to the 
persistence of the cult among people who still claim power over 
serpents and immunity from their bite, and who live hard by 
the home of the ancient tribe which ascribed its origin to  the son 
of Circe (M. C. Harrison, Folklore xviii. 187 sqq.). One may 
recall the old cult of Sabazios where men waved great red snakes 
over their heads as they marched in procession. Moreover, we 
find at  Madagascar the procession of the god of fertility and heal- 
ing, the patron of serpents who are the ministers of his vengeance 
(Frazer, Paus. v. 66 seq.). In  a Bengal festival the men march 
entwined with serpents, while the chief man has a rock-boa or 
python round his neck and is carried or  rides on a buffalo (Fer- 
gusson 259). (S. A. C.) 
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SERPENTINE, in mineralogy the name for a group of min- 
erals of the composition H4(Mg,Fe)3Si209, probably crystallizing 
in the rhombic system. According to the habit and optical proper- 
ties of the crystals, varieties are known under different names, the 
fibrous types including chrysotile, metaxite and picrolite and a 
platy variety is known as antigorite. The hardness is 3-4 and the 
density 2.5-2.7. The dominant cleavage is parallel to the fibres 
or plates. The colour of the minerals is usually green, but is de- 
pendent on the content of iron, colourless, red and yellow serpen- 
tines being known. 

Serpentine is a common alteration product of magnesium sili- 
cates, particularly of olivine, and the rhombic and monoclinic 
pyroxenes. I n  igneous rocks it  is believed to arise during a late 
pneumatolytic or hydrothermal stage of their consolidation. I n  ' 

metamorphic rocks the mineral is frequently met with as an 
alteration product of the olivine forsterite, less often of diopside, 
as in marbles and lime-silicate rocks. 

The variety antigorite appears to be essentially a metamorphic 



mineral, the original mineral coming from the Antigorio valley in 
Piedmont. Chrysotile serpentine often fills veins and seams in 
massive serpentine rocks and then displays a well-marked fibrous 
structure, with the fibres arranged transverse to  the veins. The 
asbestos of commerce is largely chrysotile and is derived both from 
igneous rocks and metamorphosed dolomites. 

I n  petrology the name serpentine is given to those rock masses 
which consist essentially of serpentine. The purest are derived 
from peridotites or dunites. I n  these as in other varieties the 
serpentine is frequently found as definite pseudomorphs after 
olivine, enstatite, augite or hornblende, and the mineral may show 
a characteristic arrangement indicative of the parent mineral. Thus 
serpentine derived from olivine frequently possesses a mesh 
structure, from monoclinic pyroxene, a knitted structure, from 
hornblende, a lattice structure, while the serpentine pseudomorphs 
of the rhombic pyroxenes are known as bastite. 

Serpentines are largely used as  ornamental stones. The beauty 
and variety of these rocks are due to  the veining and mottling of 
the massive serpentine by talc, magnesite, iron oxide and indi- 
vidual crystals of schillerized pyroxenes. Serpentines of igneous 
origin are widely distributed. I n  the British Isles the largest 
masses occur a t  the Lizard in Cornwall and in the Shetland Isles. 
They are well developed in the Alps, Pyrenees and Urals, in North 
America, and occupy a large area of New Caledonia. I n  Australia, 
a linear belt of serpentine intrusions can be traced in north-eastern 
New South Wales over a distance of 200 miles. 

The rock known as ophicalcite is an intimate mixture of calcite 
and serpentine, resulting from the metamorphism of an impure 
dolomitic limestone. The well-known "eozoon marble" of Canada 
and the serpentine marble of Connemara are of this character. 

For serpentine in geometry see CURVE, SPECIAL. (C. E.  T.) 
SERPUKHOV, a town of Russia, in the province of Mos- 

cow, in 54" 56' N., 37' 28' E .  Built on high cliffs on both banks 
of the river Nara, 3 m. above its confluence with the Oka, 
Serpukhov is an important manufacturing and commercial town. 
Pop. (1933) $7,500. I t  has important textile and dyeing indus- 
tries, and its chintz is famous. There are also iron and copper 
foundries. Grain, hemp and timber, brought from the east down 
the Oka, are discharged a t  Serpukhov and sent on t o  Moscow and 
Leningrad. The cathedral (1380) was rebuilt in the 18th century; 
the old fortress has almost entirely disappeared. 

Serpukhov is one of the oldest towns of the principality of 
Moscow; in  1328 it  was a nearly independent principality under 
the protectorate of Moscow. I t s  fortress protected Moscow on 
the south and was often attacked by the Tatars; the Mongol 
prince Toktamish plundered i t  in 1382, and the Lithuanians in 
1410. I n  1556 the town was strongly fortified, so that fifteen 
years later i t  was able to  resist the Mongols. I t s  commercial 
importance dates ffom the 18th century. 

SERRA JUNIPERO, MIGUEL JOSE ( I  713-1 784), 
Spanish missionary in  America, was born in  the island of Majorca, 
on Nov. 24, 1713, entered the Franciscan order in 1729, and in 
1750 arrived at  Mexico City to devote his life to  missionary work 
among the Indians. From 1750 to 1769 he laboured among the 
Indians of the Sierra Gorda region. In  1769 he accompanied the 
Gilvez expedition t o  the north-west, and at  San Diego founded 
the first mission in the present State of California. I n  1770 he 
founded the mission of San Carlos at  Monterey, and in 1771 the 
missions of San Antonio and San Gabriel, the latter near Los 
Angeles. H e  began the mission of San Francisco in 1776 and that 
a t  Santa Clara in 1777. Many lesser missions were founded by 
Father Junipero or his band of 16 followers, and these became 
the first settlements in  California. H e  made Monterey his head- 
quarters, from which he frequently visited all his missions, always 
covering the distance between them on foot. His farewell visit 
was in 1783, his health rapidly declining after his return to 
Monterey, where he died on Aug. 28, 1784. 

See Francisco Palou's Life and Aportolic Labors of the V~nerable 
Father Junipero Serra, trans. b y  C .  W. Williamson (1913) ; A. H. 
Fitch. Junipero Serra: The  Man  and his Work (1914) ; C. E. Chapman, 
TIze Founding of Spanish California (1916). 

SERRANO, FRANCISCO, Duke de la Torre and Count 

of San Antonio (1810-1885), Spanish marshal and statesman, 
born in the island of Leon, Cadiz, on Dec. 17, 1810. A cadet in 
1822, he was promoted from captain to brigadier-general i n  the 
Carlist War (1834-1839), and obtained the Cross of San Fer- 
nando and many medals. Member of the Cortes for Malaga in 
1839, general of division and commander of the district of 
Valencia in 1840, he helped, i n  1841, Espartero t o  overthrow the 
regency of Queen Cristina; in 1843 at Barcelona he made a 
p-o~zunciamiento against Espartero. H e  was minister of war in the 
Lopez and Olozaga cabinets, senator in 1845, captain-general of 
Cranada in 1848: from then until 1853 he lived apart from 
politics. H e  assisted O'Donnell in the military movements of 
1854 and 1856, was made marshal in 1856, and captain-general 
of Cuba (1859-62), being the first viceroy to advocate political 
and financial reforms in the colony. On his return to  Spain he 
was made duke de la Torre, grandee of the first class and 
minister of foreign affairs by O'Donnell. Serrano gallantly ex- 
posed his life to help O'Donnell quell the formidable insurrection 
of June 22, 1866, a t  Madrid and was rewarded with the Golden 
Fleece. At the death of O'Donnell, as president of the senate, 
he helped Rios Rosas to  draw up a petition to Queen Isabella 
against her Moderado ministers. Exiled, he conspired with the 
duke of Montpensier, Prim, and Sagasta, and was transported to 
the Canary Islands (July 7, 1868). On Sept. 18, Admiral Topete 
sent a steamer to  bring him to Cadiz. On landing, he signed the 
manifesto of the revolution with Prim, Topete, Sagasta, and 
others and, taking command of the revolutionary army, routed 
Isabella's troops a t  Alcolea. 

The queen fled to France, Serrano entered Madrid, convoked 
the Cortes Constituyentes (Feb. 1869), and was appointed regent, 
He respected the liberty of action of the Cortes in choosing 
Amadeus of Savoy, though he would have preferred Montpensier. 
He twice attempted t o  form a coalition cabinet under King 
Amadeus, and after his abdication (Feb. 11, 1873), he conspired 
against the federal republic (April 23, 1873), failed, and went 
to France until General Pavia recalled him on the eve of his 
coup d'ktat (Jan. 3 ,  1874). President of the executive again, 
Serrano tried first a coalition cabinet, in which Martos and 
Sagasta soon quarrelled, then formed a cabinet presided over by 
Sagasta, which, however, proved unable to cope with the military 
and political agitation that ended in the restoration of the Bour- 
bons. During his eleven months of office, Serrano reorganized 
the finance, tried to renew relations with American and European 
powers and to suppress revolt. After the Restoration, he spent 
some time in France, returning to Madrid in 1876; marshal in 
the senate, he coquetted a little with Sagasta in 1881, and finally 
gave his open support t o  the formation of a dynastic left with 
a democratic programme defended by his own nephew, Gen. 
Lopez Dominguez. H e  died in  Madrid on Nov. 26, 1885. 

(A. E .  Ho.) 
SERRES, O L N I A  (1772-1834), a n  English impostor, who 

claimed the title of Princess Olive of Cumberland, was born at  
Warwick on April 3, 1772. She was the daughter of Robert 
Wilmot, a house-painter in that town, who subsequently moved 
to London. I n  1791 she married her drawing-master, John Thomas 
Serres (1759-1825), marine painter to George I I I . ,  but in 1804 
separated from him. She claimed in 1817 to be the natural daugh- 
ter of Henry Frederick, duke of Cumberland, brother of George 
III. ,  and in 1820 claimed to be his legitimate daughter. Her  story 
was that her mother had secretly married the duke in 1767, and 
that she had been substituted as an infant for the still-born child 
of Robert Wilmot. I n  1823 Sir Robert Peel, then Home Secretary. 
speaking in parliament, declared her claims unfounded, and her 
husband expressly denied his belief in them in his will. Mrs 
Serres died on Nov. 21, 1834, leaving two daughters. The eldest, 
who married Antony Ryves, a portrait painter, upheld her 
mother's claims and styled herself Princess Lavinia of Cumber- 
land. I n  1866 she took ner case into court, but the jury declared 
the signatures to  the documents produced to be forgeries. 

See W. J .  Thorns, Hannah Liglztfoot, and Dr. Fi'ilmot's Polish Prin- 
cess (London, 1867) ; Princess o f  Cumberland's Statement t o  the 
English Nation; Annual Register (1866) ,  Case of Ryves v. the 
Attorney-General. 



SERRI, a village in central Sardinia. To the west of it is a 
plateau, surrounded by rocky cliffs, which was of great importance 
in prehistoric times. A group of sacred buildings has been found 
here, notably a sanctuary containing a sacred well, of a type not 
infrequent in Sardinia. Two other buildings which served the 
purposes of worship contained numerous votive offerings in 
bronze; a group of three altars was also found. There were also 
massive fortifications forming a complicated defensive system, 
and the whole group, which was in use down to Roman times, is 
the finest example we have of an early Sardinian cult centre, 
especially interesting now that i t  is known that the cult of the 
double axe was ~rac t i sed  here. Pop. (1936) 902. 

See Taramelli in Monumenti dei Lincei, xxiii. (1915-16) 313-436; 
Year's Work in Classical Studies, 1922-23, 114 ; 1923-24, I I 7 .  

SERTORIUS, QUINTUS (d. 72 B.c.) Roman statesman and 
general, was a native of Nursia in Sabine territory. After acquir- 
ing some reputation in Rome as a jurist and orator, he entered 
upon a military career. H e  served under Marius in 102 B.C. a t  
Aquae Sextiae (mod. Aix). I n  97 he was serving in Spain. In 91 
he was quaestor in Cisalpine Gaul, and on his return to Rome he 
would have been elected to  the tribuneship but for the opposition 
of Sulla. H e  now declared for Marius and the democratic party. 
On Sulla's return from the East in 83, Sertorius went to Spain, 
where he represented the Marian pr democratic party, but without 
receiving any definite commission or appointment. Having been 
obliged to withdraw to Africa in  consequence of the advance of 
the forces of Sulla over the Pyrenees, he carried on a campaign 
in Mauretania, in which he defeated one of Sulla's generals and 
captured Tingis (Tangier). The Lusitanian tribes then invited 
him (SO) to head a rising. Brave and kindly, and gifted with a 
rough telling eloquence, Sertorius was just the man to impress 
them favourably, and the native militia, which he organized, spoke 
of him as the "new Hannibal." Many Roman refugees and de- 
serters joined him, and with these and his Spanish volunteers he 
completely defeated one of Sulla's generals and drove Q. Caecilius 
Metellus Pius, who had been specially sent against him from 
Rome, out of Lusitania. 

Sertorius owed much of his success to  his statesmanlike ability. 
His object was to  build up  a stable government in the country with 
the consent and co-operation of the people, whom he wished t o  
civilize after the Roman model. H e  established a senate of 300 
members, drawn from Roman emigrants, with probably a sprink- 
ling of the best Spaniards, and surrounded himself with a Spanish 
bodyguard. For the children of the chief native families he pro- 
vided a school a t  Osca (Huesca), where they received a Roman 
education and even adopted the dress of Roman youths. Strict 
and severe as he was with his soldiers, he was particularly con- 
siderate to  the people generally, and made their burdens as light 
as possible. I t  seems clear tha t  he had a peculiar gift for evoking 
the enthusiasm of rude tribes, and we can well understand how the 
famous white fawn, a present from one of the natives, which was 
his constant companion and was supposed to communicate to him 
the advice of the goddess Diana, promoted his popularity. 

For six years Sertorius may be said to have really ruled Spain. 
I n  77 he was joined by M. Perperna (or Perpenna) Vento from 
Rome, with a following of Roman nobles, and in the same year the 
great Pompey (9 .v. )  was sent to conquer him. Sertorius proved 
himself more than a match for his adversaries, utterly defeating 
their united forces on one occasion near Saguntum. Pompey wrote 
to Rome for reinforcements, without which, he said, he and 
Metellus would be driven out of Spain. Sertorius was in league 
with the pirates in the Mediterranean, was negotiating with the 
formidable Mithridates, and was in communication with the in- 
surgent slaves in Italy. But the arrival of Perperna formed a centre 
of disaffection, and his influence over the native tribes slipped away 
from him, though he won victories t o  the last. In  72 he was 
assassinated at  a banquet, Perperna, it  seems, being the chief 
instigator of the Geed. 

See Plutaych's lives of Sertorius and Pompey; Appian, Bell. civ. and 
Hispanics; the fragments of Sallust ; Dio Cassius xxxvi. 2 5 ,  27 ,  28, xliv. 
47; Vell. Pat. ii. 25, 29, 30, 90. 

SERUM THERAPY. Serum therapy consists in the intro- 

M THERAPY 
duction into the patient of blood serum containing specific anti- 
bodies, preformed in some other animal, which will (a) neutralise 
the toxins produced by the corresponding infecting bacteria or 
(b)  destroy the corresponding bacteria themselves-thus estab- 
lishing a condition of "passive" immunity (q.v.). 

A c t i o n  of Microbes.-Disease-producing microbes may be  
divided into two broad groups ( I )  those secreting poisonous sub- 
stances or foxins into the surrounding tissues or (2)  those multi- 
plying and invading areas far distant from the point a t  which 
they gained entry to the body of their host. 

Again, speaking generally, natural recovery from a bacterial in- 
fection due to an organism of the first group coincides with the 
appearance in the blood serum of a neutralising agent known as  
anti-toxin in adequate amount; whilst when dealing with microbes 
of the second class, nature elaborates, also in the serum, a different 
anti-body-a bacteriolysin or immune body for the purpose of de- 
stroying the invading bacteria. I n  each instance the resulting 
anti-body is specific in character-that is to say, i t  will only act  
in opposition to the particular toxin in the one case or in the other 
to the members of that particular species of microbe whose entry 
into the body provoked its formation-the serum which is the 
vehicle of the curative substance is termed in this first instance 
"anti-toxic" and in the second "anti-bacterial." Thus the early and 
accurate recognition of the bacterium responsible for any infec- 
tion it  is proposed to treat determines the selection of the appro- 
priate anti-serum. 

P r e p a r a t i o n  of Anti-serum.-As these sera are nowadays em- 
ployed in considerable quantities it is customary to select a large 
mammal, such as the horse, for immunisation. After a period of 
observation during which the freedom of the animal from diseases 
transmissible to man is established, a series of subcutaneous injec- 
tions is undertaken starting with an artificially attenuated virus 
or a mixture of toxin and previously obtained anti-toxin as the 
case may be and gradually increasing the size of the dose and the 
potency thereof until the animal is able to withstand enormous 
quantities of highly poisonous material without any ill effects 
while maintaining perfect physical condition. From time to time 
small quantities of blood are withdrawn from the animal and the 
serum tested to ascertain the amount of anti-body that is avail- 
able, and when a suitable stage has been reached the animal is bled 
to the extent of several pints, the serum carefully separated from 
the blood corpuscles and passed through a sterile porcelain filter 
to ensure its freedom from bacteria. Occasionally the serum is 
concentrated, some of its unneeded proteins removed and purified. 

I t  is obvious that a correct appreciation of its valency is neces- 
sary for the scientific employment of any serum in the treatment 
of disease; but, unfortunately, bacterial poisons formed by various 
micro-organisms, and even by different strains of the same species, 
not only exhibit many variations in toxicity depending upon bi- 
ological factors (not all of which are at  present known) but they 
have, so far, proved incapable of isolation in a state of chemical 
purity. Consequently, i t  is only possible in the majority of in- 
stances to effect a comparison by observing the results of their 
introduction into suitable experimental animals. 

Indeed only in the case of diphtheria toxin is there any uni- 
versally accepted standard, for here Ehrlich prepared, many years 
ago, a standard diphtheria anti-toxin of constant valency which 
is preserved hermetically sealed in vacuo, by means of which all 
diphtheria toxins can be graded and the potency of the sera pre- 
pared by their means expressed in anti-toxic units. 

I n  the case of toxins produced by other bacteria, and in the 
preparation of anti-bacterial sera, the plan usually adopted is t o  
inoculate gradually decreasing doses of the virus into susceptible 
animals until the smallest quantity that will cause death with cer- 
tainty, and within a specified time, is determined. This is termed 
the minimal lethal dose (M.L.D.) and forms the basis for the 
standardisation of the corresponding anti-serum. TJarying quanti- 
ties of serum are in turn mixed with a constant dose of virus- 
usually roo M.L.D.-and injected into animals until that amount 
of serum is determined which will effectively neutralise the test 
dose. This quantity of serum is then regarded as containing one 
unit of anti-body and the serum which is in process of standardisa- 



tion is stated to contain so many units per cubic centimetre. 
A n t i - t o x i n  Sera.-Of the anti-toxin sera, diphtheria anti-toxin 

is rightly regarded as the most efficient. I t s  use, now almost uni- 
versal, has been largely responsible for the reduction of the death- 
rate from diphtheria (see INFECTIOUS FEVERS) in a most striking 
manner from over 33% in pre-anti-toxin days to about 7 per cent. 
This latter figure includes all cases in all stages, but if treatment 
is instituted on the first day of disease the mortality falls to  zero. 
Tetanus anti-toxin is also of great value, but owing chiefly to the 
fact that Tetanus (q.v.) is rarely diagnosed until the toxin has se- 
cured a firm hold upon nervous elements, i t  has not achieved a 
position as a therapeutic agent equal to that occupied by diph- 
theria anti-toxin. On the other hand the mass of evidence accum- 
ulated in World War I clearly demonstrates the necessity for its 
use in the prophylactic treatment of earth-soiled wounds. Gas 
gangrene, rife during the early days of the war, led to the pro- 
duction of highly efficient anti-sera for the toxins of B. welclzii 
and the vibrion septique, the necessity for which has largely 
passed. Another serum, for the neutralization of the toxin of 
B. botz~linus-a germ which gives rise to a particularly fatal type 
of food poisoning fortunately rare in the British Isles-is also 
prepared but there is little evidence available as to its efficiency 
(see FOOD POISONING). 

Finally, Calmette has obtained an anti-toxic serum, "anti- 
venene," from horses which he had immunised against both colu- 
brine and viperine venoms. 

A n t i -b a c t e r i a l  Sera.-Many varieties of anti-bacterial sera 
have been prepared against many of the microbes of the second 
group, but few of them have stood the test of time; and at the 
present day only anti-streptococcic, ariti-meningococcic, anti- 
pneumococcic, anti-anthrax and anti-dysentery sera remain. These 
have established their positions in the therapeutic armament 
largely as the result of recent acquisitions to our knowledge of 
the biology of certain microbes but in part also to  improvements 
in the methods of preparing anti-sera. 

The recognition that numberless strains of streptococci exist 
which though morphologically identical are biologically diverse 
has resulted in the preparation of polyvalent sera which some- 
times produce dramatic recoveries in apparently hopeless cases of 
septicaemia, although in other instances serum is employed with- 
out avail. I n  the case of infections by the pneumococcus too, sev- 
eral different types may be encountered to some of which no cura- 
tive serum could be prepared. Within recent years these organisms 
have been classed into four different groups of which the two first 
mere alone amenable to serum treatment-that designated Type 
I being particularly so. Similarly, and largely as the result of re- 
searches necessitated by the prevalence of the so-called "spotted 
fever" (see SPIKAL MENINGITIS) during the LVar the meningo- 
cocci have been grouped under four types and whilst multivalent 
sera comprising anti-bodies for all types have been made, the use 
of appropriate univalent sera has afforded even more successful 
results. The two anti-sera prepared against pathogenic bacilli, 
anti-anthrax and anti-dysentery, are both of very considerable 
value. The first has long been employed either alone or in con- 
junction with operative measures in  the treatment of "malignant 
pustule," but the position of the latter depends almost entirely 

. upon the ample demonstration of its value in the War provided 
it is used early in the disease. (J. IV. E.) 

BIBLIOGRAPHY.--W. C. Bosanquet and J. W. Eyre, Serums, Vaccines 
and Toxins in Treatment and Diagnosis (1916) ; R. J. Weissenbach and 
G. Dreyfus, Les accidents se'riques, Paris 1926; D. W. Carmalt Jones, 
Organic Substances, Sera and Vaccines in Physiological Therapeutics, 
London, 1924; H.  Zinsser, Infection and Resistance, 3rd ed., New 
York, 1923 (bibl.) ; J. A. Kolmer, Practical Text-book of Infection, 
Immunity and Biologic Tlzerapy, 3rd ed., Philadelphia 1923 (bibl.) ; B. 
Sherwood-Dunn, Antianaphylactic Cure for Chronic Diseases of Non- 
contagious Origin, Internat. Clin. 1925, iii. 46 (bibl.) ; S. Bacher, Die 
Technik der Gewinnung antitoxischer Heilsera, Seuchenbekampfung, 
1924, fig. I. 24; Cestan and Riser, Les voies d'accds de la Se'rotherapie 
intracrcinienne; indications et technique, Gaz. d.  h8p. 1924 xcvii., 1337 
(bibl.). 

SERVAL (Felis serval), an African wild cat, ranging from 
Algeria to the Cape. I t  is of medium size, with long limbs, short 

tail, and tawny fur spotted with black. I t  may measure 56in., 
including the tail. The serval is fairly common in south Central 
Africa, frequenting thick bush near rivers and preying on the 

smaller antelopes, guinea-fowls, 
and francolins. The mantles 
made from its skin are reserved 
for native chiefs. 

SERVETUS, MICHAEL 
[MIGUEL SERVETO] ( I  51 1-1 553), 
Spanish physician and polemic, 
was born in 1511 at  Tudela in 
Navarre, his father being Her- 

I nando Villanueva, a notary of 
good family in Aragon. His sur- 
name is given by himself as "Ser- 

ST COURTESY O F  THE N.Y. ZOOLOGICAL 
veto" in his early works, "per 

SOCIETY Michaelem Serueto, alias Reues." 
THE SERVAL. A WILDCAT O F  AFRICA Later he Latinized it  "Servetus"; 
when writing French (1553) he signs "Michel Seruetus." The 
surname, Villanovanus or de Villeneufve, is  derived from the 
home of the family, Villanueva. Servetus studied law a t  
Toulouse, where he first became acquainted with the Bible 
(1528). From 1525 he had found a patron in Juan de Quin- 
tana (d. 1534), a Franciscan promoted in 1530 to be con- 
fessor to Charles V. I n  the train of Quintana he witnessed at 
Bologna the double coronation of Charles in Feb. I j30, visited 
Augsburg, and perhaps saw Luther at Coburg. The spectacle of 
the adoration of the pope a t  Bologna impressed him strongly in 
an anti-papal direction. H e  left Quintana, visited Lyons and 
Geneva, repaired to Oecolampadius at  Basle, and pushed on to 
Bucer and Capito a t  Strasbourg. His first publication, De Trin- 
itatis erroribus (1531, printed by John Setzer a t  Hagenau) is 
crude, but original and earnest, and shows a wide range of reading. 
The essay was followed in 1532 by a revised presentation of his 
views in dialogue form. We next find him at  Lyons (1535) editing 
scientific works for the Trechsel firm, adopting the "Villanovanus" 
surname, which he constantly used till the year of his death. At 
Lyons he found a new patron in Dr. Symphorien Champier 
(Campegius) (1472-1539), and he then went (1536) to Paris to 
study medicine under Johann Giinther, Jacques Dubois and Jean 
Fernel. I n  1536 Calvin saw Servetus in Paris, and as he himself 
says, proposed to set him right on theological points. Servetus 
succeeded Vesalius as assistant to Giinther, who extols his general 
culture, and notes his skill in dissection, and ranks him vix ulli 
secundzls in knowledge of Galen. H e  graduated in arts, and claims 
to have graduated in medicine, published six lectures on "syrups" 
(the most popular of his works), lectured on geometry and 
"astrology" (from a medical point of view) and defended by 
counsel a suit brought against him (March 1538) by the medical 
faculty on the ground of his astrological lectures. Shortly after- 
wards, on the death of his master, he left Paris for Louvain, 
where he studied theology and Hebrew. H e  then practised 
medicine for a short time a t  Avignon, and for a longer period a t  
Charlieu. I n  September 1540 he entered the medical school at  
Montpellier. 

Pierre Paulmier, since 1528 archbishop of Vienne, who had 
attended his lectures in Paris, now invited Servetus to Vienne 
as his confidential physician. At Vienne he remained for 12 years 
(1541-53), making money by  his practice, and also by renewed 
editorial work for the Lyons publishers. Outwardly he was a con- 
forming Catholic; privately he pursued his theological specula- 
tions. I t  is probable that in 1541 he  had been rebaptized (he 
maintained the duty of adult baptism at the age of 30). Late in 
1545, or very early in I 546, he opened a fatal correspondence with 
Calvin, forwarding the ms. of a much-enlarged revision of his 
theological tracts and expressing a wish to visit Geneva. Calvin 
replied (Feb. 13, 1546) in a letter now lost, in which, he jays, 
he expressed himself "plus durement que ma cqustume ne porte." 
On the same day he wrote to Guillaume Farel, "si veperit, mod0 
valeat mea autoritas, vivum exire nunquam patiar," and to Pierre 
Viret in the same terms. Evidently Servetus had warning that if he 
went to  Geneva it was at his peril. Writing to Abel Pouppin (in 



SERVETUS 
or about I 547) he complains that Calvin would not return his 
ms., and adds, "mihi ob eam rem moriendum esse certo scio." 
The volume of theological tracts, again recast, was declined by 
two Basle publishers, Jean Frellon (at  Calvin's instance) and 
Marrinus, but an edition of 1,000 copies was secretly printed at  
Vienna by Balthasar Arnollet. Ready by Jan. 3, I 553, the bulk 
of the impression was privately consigned to Lyons and Frankfort 
for the Easter market. 

On Feb. 26, a letter, enclosing a sheet of the printed book, and 
revealing the secret of its authorship, was written from Geneva 
by Guillaume de Trye, formerly e'chevin of Lyons, to  his cousin 
Antoine Arneys in that city. The letter bears no sign of dictation 
by Calvin (who must, however, have furnished the enclosed sheet). 
For a subsequent letter Calvin furnished (reluctantly, according 
to de Trye) samples of Servetus's handwriting, expressly to  
secure his conviction. The inquisitor-general a t  Lyons, Matthieu 
Ory (the "Doribus" of Rabelais) took up the case on March 12 ; 
Servetus was interrogated on March 16, arrested on April 4, and 
examined on the two following days. His defence was that, in 
correspondence with Calvin, he had assumed the character of 
Servetus for purposes of discussion. At 4 A.X. on April 7 he 
escaped from his prison, evidently by connivance. How he spent 
the next four months is not known. On Saturday, Aug. 6, he rode 
into Louyset, a village on the French side of Geneva. Next 
morning he walked into Geneva, put up at  "the Rose," and asked 
f0r.a boat to take him towards Ziirich on his way to Naples. 
Finding he could not get the boat till next day (Monday) he 
attended afternoon service (he would probably have got into 
trouble if he had not done so), was recognized at  church par 
quelques frires, and immediately arrested. 

The process against Servetus (Nicholas de la Fontaine being 
in the first instance the nominal prosecutor) lasted from Aug. 14 
to Oct. 26, when sentence to be burned alive was passed, and 
carried out next day a t  Champel (Oct. 2 7 ,  I 553). Calvin would 
have had him beheaded. Meanwhile the civil tribunal a t  Vienne 
had ordered (June 17) that he be fined and burned alive; the 
sentence of the ecclesiastical tribunal a t  Vienne was delayed till 
Dec. 23. Jacques Charmier, a priest in Servetus's confidence, 
was condemned to three years' imprisonment in Vienne. The 
only likeness of Servetus is a small copperplate by C. Sichem, 
1607 (often reproduced); the original is not known and the 
authenticity is uncertain. I n  1876 a statue of Servetus was 
erected by Don Pedro Gonsalez de Velasco in front of his 
Instituto Antropologico a t  Madrid; in  1903 an expiatory block 
was erected a t  Champel; in 1907 a statue was erected in Paris 
(Place de la Mairie du XIVe Arrondissement); another is a t  
Aramnese; another was prepared (1910) for erection at  Vienne. 

The denial by Servetus of the tripersonality of the Godhead 
and the eternity of the Son, along with his anabaptism, made 
his system abhorrent to  Catholics and Protestants alike, in spite 
of his intense Biblicism, his passionate devotion to the person of 
Christ, and his Christocentric scheme of the universe. His 
earliest theological writings, in which he approximates to the 
views of F. Socinus, are better known than his riper work. He 
has been classed with Arians, but he endorses in his own way the 
homoousian formula, and denounces Arius as "Christi gloriae 
incapacissimus." H e  has had many critics, some apologists (e.g., 
Postel and Lincurius), few followers. The 15 condemnatory 
clauses, prefacing the sentence at  Geneva, set forth in detail that 
he was guilty of heresies, blasphemously expressed, against the 
foundation of the Christian religion. An instance of his injurious 
language was found in his use of the term "trinitaires" to denote 
"ceux qui croyent en la TrinitC." No law, current in Geneva, 
has ever been adduced as enacting the capital sentence. Claude 
Rigot, the procureur-gCniral, put it to  Servetus that his legal 
education must have warned him of the provisions of the code 
of Justinian to this effect; but in I 535 all the old laws on the 
subject of religion had been set aside at  Geneva; the only civil 
penalty recognized by  the edicts of 1543 being banishment. The 
Swiss churches, while agreeing to condemn Servetus, say nothing 
of capital punishment in their letters of advice. The extinct la& 
seems to have been revived for the occasion. A controversy fol- 

lowed on the question of executing heretics, in which Beza (for:, 
Mino Selsi (against), and several caustic anonymous writers 
(especially Castellio) took part. 

His Works.-The following is a list of the writings of Servetus: 
I. De Trinitatis erroribus libri septem (Hagenau, 1531). 
2. Dialogorum de Trinjtate libri duo (Hagenau, 1532); two 

reprints of I and 2, to pass for originals; No. I in  Dutch version 
(1620), by Regnler Telle. 

3. Claudii Ptolomaei Alexa?zalrini geographicae enarrationis libri 
octo; ex  Bilibaldi Pirckheymeri translatione, sed ad Graeca e t  
prisca exemplaria a Mzchaele Villanovano jam F i m u m  recogniti. 
Adjecta insuper ab eodem scholia, etc., Lyons, Melchior and Gas- 
par Trechsel (1535; 2nd ed., Lyons, Hugo & Porta, I542 seq.; 
printed by Caspar Trechsel a t  Vienne); on this work Tollin 
founds his high estimate of Servetus as a comparative geographer; 
the passage incriminated on his trial as attacking the verity of 
Moses is from Lorenz Friese; the accounts of the language and 
character of modern nations s h ~ w  original observation. 

4. I n  Leonardum Fuchsium apologia. Autore Michaele Villano- 
vano ( I  536, reproduced by photography, 1909). 

5. Syruporum universa ratio; etc. (Paris, 1537); four subse- 
quent editions; latest, Venice, I 548 (six lectures on digestion ; 
syrups treated in  fifth lecture). 

6. Michaelis Villanovani in  quendam medicum apologetics dis- 
ceptatio pro astrologia (Paris, 1538; reprinted, Berlin, 1880) ; the 
medicus is Jean Tagault, who interrupted Servetus's lectures on 
astronomy, including meteorology. 

7. Biblia Sacra ex  Santis Pagini tralatione . . . recognjta e t  
scholiis illustrata, etc. (Lyons, Hugo A Porta, 1542, seq.), re- 
markable for its theory of prophecy, expIained in the preface and 
illustrated in the notes. 

8. D'Artigny says Servetus fit les argumens to a Spanish version 
of the Summa of Aquinas; this, and divers traite's de grammaire 
from Latin into Spanish have not been identified. 

9. Cl~ristianjsmni restitutio (1553; perfect copies in  Vienna and 
Paris) ; a copy in Edinburgh university library is complete except 
that the missing first 16 pages are replaced by a transcript from 
the original draft, containing matter not in the print (this supple- 
mentary ms. was reproduced by photography, 1909) ; a transcript 
of other portions of the draft is in the Bibl. Nat., Paris; partly 
reprinted (London, 1723) (copies in London and Paris); re- 
printed (page for page) from the Vienna copy (Nuremberg, Rau, 
1790); German version, by B. Spiess (Wiesbaden, 1892-95); 
the last section Apologia to  Melanchthon, is given in the original 
Latin. The book is not strictly anonymous; the initials M.S.V. 
are given at  the end; the name Seruetus on p. 199. The often- 
cited description of the pulmonary circulation (which occurs in 
the I 546 draft) beans  p. 169; it has escaped even Sigmond that 
Servetus had an idea of the composition of water and of air;  the 
hint for his researches was the dual form of the Hebrew words 
for blood, water, etc. Two treatises, Desiderzus (ante 1542) and 
De tribus impostoribus (1598) have been wrongly ascribed t o  
Servetus. Most of his few remaining letters are printed by Mos- 
heim; his letter from Louvain was despatched in duplicate ( to  
evade capture), but both were seized; one is in the Record Office 
(U. I ~ o ) ,  the other in the British Museum (Cotton mss., Galba 
B. x.). 

The literature relating to Servetus is very large; a bibliography is in 
A. v. d. Linde, Michael Servet (1891) ; the follo

w

ing are among the 
important pieces. Calvin's Defensio orthodoxae fidei (1554) (in French, 
DCclaration pour maintenir, etc., 1554), is the source of prevalent mis- 
conceptions as to Servetus's opinions, and attitude on his trial. De la 
Roche's Historical Account in Mem. o f  Lit. (1711-12) (in French, 
Biblioth. Ang. Amsterdam, 1717) was followed by An Impartial His- 
tory, etc., 1724 (said to be by Sir Benjamin or Nathaniel Hodges). All- 
woerden's Historia, etc. (1728) (materials furnished by Mosheim) is 
superseded by Mosheim's Anderweitiger Versuch (1748, with appendix, 
Neue Nachrichten, etc., 175o), reproducing the records of the Vienne 
examination (since lost) first printed by D'Artigny. Nouveauz 
Mhoires  d'hist., etc., vol. ii. (1749). ChauffepiBs valuable article, 
Nouv. Dict. histon'que, iv. (1756) (in English, by Rev. James Yair, 
1771) makes no use of Mosheim's later researches. Trechsel's Die Prot. 
Antitrinitaires vor F .  Socin, bk. i. (1839), uses all available material up 
to date. The investigations of H. Tollin (40 separate articles in various 
journals, 1874 to 1885) have thrown much light, mixed with some con- 



jecture. The records cf the Geneva trial, first published by De la 
Roche, reproduced in Rilliet's Relation etc. (1844), and elsewhere, are 
best given in vol. v~ii. (1870) of the Corpus reformatorunt edition of 
Calvin's works; Roget9s Hist. du peuple de GenPne, vol. iv. t1877), has 
a .good account of both trlals. The passage on the pulmonary circula- 
tion, first noticed by W. Wotton, Reflections upon Anc. and Mod. 
Learning (1694), has given rise to a literature of its own; see, especially, 
Tollin, Die Hntdpckung des Blutkreislaufs, etc. (1876) ; Huxley, in Fort- 
nightly Rev. (Feb. 1878) ; Tollin, Kritische Bemerktcngelt iiber Harvey 
and seine Vorgiinger (1882). Other physiological speculations of Ser- 
vetus are noted by G. Sigmond, Unnoticed Theories o f  Servetus (1826). 
The best study of Servetus as a theologian is Tollin's Lehrsystem M. 
Servets (3 vols., 1876-78) ; piinyer's De M.  Serveti doctrina (1S76) is 
useful. From a Unitarian point of view, Servetus is treated by R. 
Wright, Apology (1807) ; W. II. Drummond (1848) ; R. Wallace, Anti- 
trin. Biog. (1850) ; J. S. Porter, Servetus and Calvin (1854). E. Saisset, 
Rev.  des deux Mondes (1848), treats S e ~ e t u s  as a pantheist; he is 
followed by Menendez Pelayo, Los Heterodoxos espakoles (1880, vol. 
ii.), and by R. Willis, Servetus and Calvin (1877, cf. A. Gordon, Theol. 
Rev., April and July 1878). Of Servetus's personal character the best 
vindication is Tollin's Cttaracterbild M. Servets (1876) ; see also A. 
Dide, M .  Servet et Calvin (1907) ; W .  Osler, Michael Servetzts (N.Y.9 
1909) ; J. van der Erde, M. Servet (Amsterdam, 1909) ; A. Gordon, 
The  Personality of dl. Servetus ( I ~ I O ) ,  and S e r v ~ t w  and the Sflolajsh 
~ ~ ~ ~ i ~ i t i ~ ~  (1925). ~i~ story has been dramatized by Max Ring, Die 
Genfer (ISSO), by Jose Echegaray, La Muerte en 10s Labios (1880), 
by Albert Hamann, Sevvet (1881), and by Prof. ShieIds, The Reformer 
of Geneva (1897). (A. Go.; X.1 

SERVICE, ROBERT WILLIAM (1874- ), Chadian 
poet and novelist, was born a t  Preston, England, on Jan. 16, 1874, 
and educated a t  Hillhead public school, Glasgow. H e  went in 
1894 to Canada and settled for  a short time in Vancouver island. 
H e  entered the Canadian Bank of Commerce in Victoria, B.C., 
and was afterwards transferred first to  White Horse in the Yukon 
and then to Dawson. I n  all he spent eight years in  the Yukon 
and travelled widely. During his last years with the bank he wrote 
verse describing life in the North, notably Songs o f  a Sourdough 
(1907) and Ballads of a Cheechako. I n  1910 appeared a novel 
Tlze Trail of '98 giving a vivid description of men and conditions 
in  the Klondike. During the Balkan War of 1912-13 Service was 
war correspondent to  T h e  Toronto  Star and served this paper 
in  the same capacity during the World War, in which he spent 
two years as an ambulance driver in the Canadian Army Medical 
Corps. H e  described his war experiences in R h y m e s  o f  a Red  
Cross M a n  (1916). After the War he devoted himself to literary 
work in Paris. His other works include R h y m e s  of a Rolling Stone 
(1913) ;  lid^ o f  a ~ ~ l ~ ~ ~ i ~ ~  (1920) ; pokoned Paradise, a 
novel of Monte Carlo (1922); T h e  Roughneck (1923). 

SERVICE STRIPE : see STRIPE. 
SERVICE TREE (Sorbus domestics), a native of the Medi- 

terranean region, not infrequently planted in southern Europe for 
its fruit. IL has been regarded as a native of England on the 
evidence of a single specimen, lVhich probably was planted, 
now existing in the forest of Wyre. The tree is seldom productive 
till it has arrived at  a goodly size and age. The fruit has a 
peculiar acid like the medlar, is fit use when 
kept till i t  has become "bletted," i.e., partially rotten. There is 
a ~ e a r - s h a ~ e d  variety, Pyrifera, and also an apple-shaped 

pornifera, which may be propagated layers 
and, better* graftillg On plants their Own kind. 
The fruit is sometimes brought to market in winter. The service 
is nearly allied to  the mountain ash, Sorbus aucuparia, which it 
resembles in having regularly pinnate leaves. S .  torminalis is the 
mild service, a small tree occurring in woods and hedges from Lan- 
cashire southwards; the fruit is sold in the country markets. 

SERVITES Or "SERVANTS OF an order under 
the rule of St. Augustine, founded in 1233 I n  this year seven 
merchants of canonized as "the seven 
Founders," gave UP their wealth and position, and with the 
bishop's sanction established themselves as a reIigious community 
on Monte Senario near Florence. They lived an austere life of 
Penance and prayer, and being joined by others, they were in 1240 
formed into an order following the Augustinian rule supplemented 
by constitutions borrowed from the Dominicans. Soon they were 
able to establish houses in various parts of ltaly, F ~ ~ ~ ~ ~ ,  G ~ ~ -  
many and The most member the OXder and 
its chief propagator and organizer was St. Filippo Benizzi, the fifth 

general, who died in 1285. The order received papal 
in z55; in 1424 it  as a ~ ~ ~ d i ~ ~ ~ t  order, and in 
1567 it  was ranked with the four great orders of LIendicant friars. 

BIBLIOGRAPHY.-The chief work on the Servites is the Monuments 
by Morini and Soulier, 1897, etc. Max Heimbucher, Orden u .  R o w r e -  
gationen (1907)~ ii. § 73 ; Wetzer u. Welte, Kirchenlexic~n (2nd ed.) ; 
the Catholic Encyclopaedia; Herz0.g-I-Iauck, Realencyklopadie (3rd 
ed.). The most interesting part of Servite history is told b17 P. Soulier, 
Vie de S.  Philippe Benizi (1886). (E. C. B.) 

SERVITUDE, a right over the property of another. In 
Roman law, servitudes were classified into (1) personal and (2) 
~raedial .  (See  ROMAN LAW.) 

The term "servitude" is in use i n  Scots law and in other sys- 
tems which have been much influenced by Roman law. For  the 
~ ~ ~ l i ~ h  law, see E ~ ~ ~ ~ ~ ~ ~ .  

SERVrCTS HONORATUS, MAuRUS MAR1us)j 
Roman grammarian and commentator on Virgil, flourished at  the 
end of the 4th century A.D. H e  is one of the interlocutors in the 
Saturnalia of Macrobius, and allusions in that work and a letter 
from Symmachus to  Servius show that be was a pagap. H e  was 
One of the most favourable examples of the Roman "grammatici" 
and the most learned man of his time. H e  is chiefly known for 
his commentary on Virgil, which has come down to us in two 
distinct forms. The first is a comparatively short commentary, 
definitely attributed to  Servius in the superscription in the mss. 
and by other evidence. A second class of mss. (all going back 
to the 10th or 11th century) presents a much expanded CDm- 
mentary, mostly clearly of ancient origin. 

The real Servian commentary practically gives the only com- 
plete extant edition of a classic author written before the de- 
struction of the empire. I t  is constructed very much on the prin- 
ciple of a modern edition, and is partly founded on the extensive 
Virgilian literature of preceding times, much of which is known 
only from the fragments and facts preserved in the commentary. 
The notices of Virgil's text supply valuable information concern- 
ing the ancient recensions of ,Virgil. Besides the Virgilian 
commentary, other works of Servius are extant: a. collection of 
notes on the grammar ( A r s )  of Aelius Donatus; a treatise on 
metrical endings (De finalibus) ; and a tract on the different 
metres (De centum me f r i s ) .  

Editions of the Virgilian commentary by G. Fabricius (1551) ; P. 
Daniel, who first published the enlarged commentary (1600) ; and G .  
Thilo and H. Hagen (1878-1902). See E. Thomas, Essai szlr Servius 
(1880) ; 0. Ribbeck's Virgil (1894-95) ; Joz~rnal of Philology, x. 
(1882) ; W. A. Baehrens, Cornelius Labeo (Leipzig, 1918). The 
smaller works are in Keil's Grammatici Latini, vol. iv. 

SERVIUS TULLIUS, sixth legendary king of Rome (578- 
534 B,c,). ~ ~ ~ ~ ~ d i ~ ~  to one account he was the son of the 
household genius (Lar) and a slave named Ocrisia, of the house- 
hold of Tarquinius Priscus. He married a daughter of Tarquinius 
and succeeded to the throne by the contrivance of his mother-in- 
law, Tanaquil, who was skilled in divination and foresaw his 
greatness. Another legend, alluded t o  in a speech by the emperor 
Claudius (fragments of which were discovered on a bronze tablet 
dug up a t  L~~~~ in 152,+), represented him as an ~t~~~~~~ soldier 

fortune named Mastarna, who attached himself to  
Vibenna (Caelius Vivenna), the founder of an Etruscan ,-ity on 
the Caelian Hill fsee also Tacitus, Annals, iv. 65). An important 
event of his reign was the conclusion of an alliance with the 
Latins, whereby Rome and the cities of Latiurn became members 
of one great league. His reign of forty-four years was ended 
by a conspiracy headed by his son-in-law, Tarquinius Superbus. 

Servius was regarded as the originator of a new classification of 
the people, which laid the foundation of the gradual political 
enfranchisement of the plebeians (for the constitutional &era- 
tions with which his is associ2ted, see Ancient His- 
tory) .  

For a critical examination of the story see Schwegler, RGmische 
Geschichte, bks. xvi., xvii. ; Sir G. Cornewall Lewis, Credibility of early 
Roman History, ch. xi ; W. Ihne, History of Rome, i.; E. Pais, Storia 
di Roma, i, ( ~ 8 9 8 )  ; and Ancient Legends o f  Roman History (Eng. 
trms., 1906) ; C .  Pascal, Fatti e legende di Roma antica (Florence, 
1903) ; also 0 .  Gilbert, Geschichte und Topographie der Stadt R o m  i m  
Altertum (1883-85), and J.  B. Carter, The  Religion of  Numa (19o6), 
on the reorganization of Servius. 



SESAME-SESTINA 
SESAME. the most important plant of the genus Sesamu?n 

(family Pedaliaceae), is that which is used throughout India and 
other tropical countries for  the sake of the oil expressed from its 
seeds. S. indicum is a herb a t o  4 ft. high, with the lower leaves 
on long stalks, broad, coarsely toothed or lobed. The upper leaves 
are lanceolate, and bear in their axils curved, tubular, two-lipped 
flowers, each about 3 in. long, and pinkish or yellowish in co!our. 
The four stamens are of unequal 
length, with a trace of a fifth 
stamen, and the two-celled ovary 
ripens into a two-valved p d  with 
numerous seeds. The plant has 
been cultivated in the tropics 
from time immemorial and is 
supposed to have been derived 
from the Indian archipelago, but 
a t  present i t  is not known with 
certainty in a wild state. The 
colour of the flower, and that of 
the seeds, ranges from light yel- 
low or whitish to black. Sesame 
oil, otherwise known as gingili or 
ti1 (not to be confounded with 
that derived from Gzkzotia [fam- 
ily Compositae] , known under 
the same vernacular name), is 
very largely used for the same 
purposes as olive oil, and al- 
though less widely known, is com- 
mercially much more important 
The seeds and leaves are used by 
the natives as demulcents and for 
other medicinal purposes. The 
soot obtained in burning the oil is 
said to constitute one of the in- 
gredients in Indian or Chinese 
ink. The chief uses of this prod- 
uct are as an emollient, nutrient, F ROM XOEHLER, "MEDICINAL PLANTS" 

as a for olive oil, and ( S E S A M U M  I N D I C U M )  

in pharmacy as a vehicle for A. F ~ ~ W C ~  aner  removal 
calyx. B. Longitudinal section of  

various substances to be injected flower. C. & D. Seeds of white  and 
into the body. black var iet ia .  E. Ripe f ru i t  

SESIA, a river of northern Italy, risirlg below Monte 
passes Alagna and Varallo (9.a.) and leaves the I I I ~ ~ ~ ~ ~ ~ ~ ~  at Ro- 
magnano; then flows past Vercelli (9.v.)  and soon fallsinto the 

SESoSTRIS~ the name of a legendary king Egypt. Accord- 
ing to  Herodotus, Diodorus Siculus (who calls him SesOosis) and 
~ t r a b o ,  he conquered the whole world, even Scythia and Ethiopia, 
divided Egypt into administrative districts or nomes, was a great 
lawgiver, and introduced a system of caste and the worship of 
Serapis. H e  has been considered a compound of Seti I .  and 
Rameses XI., belonging to the XIXth  Dyrlasty. In  Manetho, 
however, he occupied the place of the second Senwosri (formerly 
read Usertesen) the Dynasty, and his name is 
usually viewed as  a corruption of Senwosri. So far as is known 
no Egyptian king penetrated a day's journey beyond the Eu- 
phrates or into Asia Minor, or touched the continent of Europe. 
The kings of the XV1IIt.h and XIXth  dynasties were the greatest 
conquerors that ~~~~t ever produced, and their re~ords  are clear 
on this point. Senwosri 111. raided south Palestine and Ethiopia, 
and a t  Semna beyond the second cataract set up a stela of con- 
quest that in its expressions recalls the stelae of Sesostris in 
Herodotus: Sesostris may, therefore, be the highly magnified Par- 
trait of this Pharaoh. Khian, the powerful but obscure W~ksos  
king of E ~ W ~ ,  whos'e prenomen might be pronounced SweserenrE, 
is perhaps a possible prototype, for objects inscribed with his 
name have been found from Baghdad to Cnossus. Sesostris is evi- 
dently a mythical figure calculated to satisfy the pride of the 
Egyptians in their ancient achievements, after they had Come into 
contact with the great conquerors of Assyria and Persia. 

Herodotus ii. 102-111; Diod. Sic. i. 53-59; Strabo xv. p. 687; see 
also EGITPT; and Sethe, ~~Sesostris,~, Igoo, in his Urtters. 
z.  Gesch. 21. Alt~r tz~m~kzcnde  Agyp t~ns ,  tome ii. 

SESSA AURUNCA, a town and episcopal see of Cmpania,  
Italy, in the province of Naples, on the south-west slope of the 
extinct volcano of Rocca Monfina, 27  m. by rail W.N.W. of 
Caserta and 203 m. E. of Formia by the branch railway t a  
Sparanise, 666 ft. above sea-level. Pop. (1936) 5,017 (town), 
25,387 (commune). I t  is situated on the site of the ancient 

Suessa Aurunca, on a small affluent of the Liri. The  town cou 
tains many ancient remains, notably the ruins of an ancient bridge 
in brickwork of twenty-one arches, of substructures under the 
church of S. Benedetto, of a very large cryptoporticus, belongnlg 
probably t o  a gymnasium, and of an amphitheatre. The  Ro- 
manesque cathedral is a basilica with a vaulted portico and 3 

nave and two aisles begun in 1103, a mosaic pavement in the 
Cosmatesque style, a good ambo resting on columns and decorated 
with mosaics showing traces of Moorish influence. 

The ancient chief town of the Aurunci, Aurunca or Ausona, 
is believed to have lain on the narrow south-western edge of the 
extinct crater of Rocca Monfina (3,297 ft.). Here some remains 
of Cyclopean masonry exist; but the area enclosed is too small 
for anything but a detached fort of a time prior to  Roman su- 
premacy. I n  337 BC. the town was abandoned in favour of the 
site of the modern Sessa. In  313 a Latin colony under the name 
Suessa Aurunca was founded here. 

See G.  Tomassino, Ses~a  Aurulzca e i suoi avanzi archeologin' (1925). 
SESSION, the period or time that a legislature, court or 

council meets for business, whether for the day or for the full 
term. A session of the British parliament is reckoned from its 
,assembling till prorogation; usually there is one session each 
year. The Congress of the United States similarly meets once a 
year. Since 1933 each session convenes on the third of January 
and adjourns a t  pleasure. This system was established by the 
twentieth constitutional amendment and replaces that of long and 
short sessions meeting in December and adjourning in the summer 
and on March 4 of alternate years. The president may call an 
extraordinary session a t  any time. The term is applied t o  the 
sittings of various judicial courts, especially criminal. The sit- 
tings of the justices of the peace or magistrates in Great Britain 
are "sessions of the ~ e a c e , "  i. e. quarter sessions or "petty ses- 
sions." In  the United States a court of general or special ses- 
sions is a local criminal court for lesser offences. The  supreme 
court of Scotland is termed the "court of session." The name 
is given in the Presbyterian Church to the lowest ecclesiasti- 
cal court. 

SESTETT, the name given t o  the second division of a sonnet, 
must consist of an octave, of eight lines, succeeded by 

a sestett, of six lines. I n  the usual course tile rhymes are arranged 
abc / abc, but this is not necessary. Early Italian sonnets, and in 
particular those of =ante, often close with the rhyme-arrangement 
,bc 1 cba. In the quatorzain, there is properly speaking no sestett, 
but a quatrain followed by a couplet, as in the case of shake- 
spearejs so-called "SoGnets." Another form of sestett has only 
two rhymes, ab 1 ab I ab,. as in sonnet "on the Death of 
Richard West." The sestett should mark the turn of emotion in 
the sonnet; as a rule i t  may be said that the octave having been 
more or less objective, in the sestett reflection should make its 

with a tendency to the subjective manner. 
Wordsworth and Milton are both remarkable for the dignity 

with which they conduct the downward wave of the sestett in 
their sonnet. The French sonneteers of the 16th century, with 
Ronsard at  their head, preferied the softer sound of the arrange- 
ment aab 1 ccb 1. 

SESTINA, a most elaborate form of verse, elnployed by the 
mediaeval poets of rrovence and xtaly, and occasiona~~y used by 
modern poets. The scheme was the invention of the troubadour, 
~~~~~l~ ~ ~ ~ i ~ l  (d. Trgg) ,  who wrote many sestinas in the lingua 
d; xi. Dante, a little later, wrote sestinas in Italian, above all 
that beginning " ~ 1  poco giorno ed al gran cerchio dy ombra." 
the vll;gari ~ b ~ d ~ ,  D~~~~ admits that he imitated ~ ~ ~ ~ ~ l t ;  

'cet nos eunl secr!ti s , ,mus,~ he says. The sestina, in its pure 
lnediaeval form, consists of six stanzas of six lines each of blank 
verse: hence the name. The final words of the first stanza appear 
in varied order in all the others, the order laid d ~ w n  by  the Pro- 
venFals being :-abcdef, fae bdc, cfdabe, ecbfad,  dcacf &, bdfeca. 
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On these stanzas followed a tornada, or envoi, of three lines, in 
which all the six key-words were repeated in the following order: 
- b e ,  d-c, f-a. What symbolism, if any, this rigid form con- 
cealed, has been lost. Petrarch cultivated a slightly modified 
sestina, but later the form fell into disuse, until i t  was revived 
by  the poets of the PlCiade, in particular by Pontus de Tyard. 
I n  the 19th century, it  was assiduously cultivated by the Comte 
de Gramont, who, between 1830 and 1848, wrote a large number 
of examples, included in his Chant du pass6 (1854). The earliest 
sestina in English was published in 18 7 7 by Edmund Gosse; this 
was in the style of Daniel. Since that time it  has been frequently 
employed by English and American writers, particularly by Swin- 
burne, who has composed some beautiful sestinas on the French 
pattern; of these, that beginning "I saw my soul a t  rest upon a 
day" is perhaps the finest specimen in English. His astonishing 
tour de force, "The Complaint of Lisa," is a double sestina of 12 

verses of 12 lines each. The sestina was cultivated in Germany in 
the 17th century, particularly by Opitz and Weckherlin. I n  the 
19th century an attempt was made, not without success, to com- 
pose German sestinas in dialogue, or even double sestinas. 

SESTRI LEVANTE, seaport of Liguria, Italy, in the prov- 
ince of Genoa (anc. Segesta Tiguliorum), from which it  is 283 mi. 
distant by rail, 33 ft .  above sea-level. Pop. (1936) 5,063, town; 
16,237, commune. I t  is both a summer and a winter resort, with 
fine views. Part of the town is situated on a promontory (230 ft.) 
between turn bays. Here the roads for Borgotaro and Spezia turn 
inland. There is an important shipbuilding yard a t  Riva Trigoso, 
i n  a sheltered bay 3 m. to the south. From this point to Spezia 
(25 m.) the coast is so precipitous that the railway traverses 46 
tunnels with a total length of over 189 m. 

SESTRI PONENTE, a town of Liguria, Italy, in the prov- 
ince of Genoa, 4 mi. W. of that town on the coast. Pop. (1936) 
26,374, town; in Genoa commune. I t  has important shipbuild- 
ing yards and iron-works, with factories for railway carriages, 
tanneries, etc., and, in the vicinity, alabaster quarries. A mile 
and a half west is Pegli, with beautiful walks and fine villas. 

SETH or, more correctly, SHETH, was according to the 
"priestly" tradition the firstborn son of Adam and Eve, Genesis 
v. 3 (cj. also I. Chron. i. I ,  Luke iii. 38). The main tradition of the 
Yahwist, on the other hand, makes Cain the firstborn son. But 
a secondary stratum within this tradition, Genesis iv.25, agrees 
with the priestly genealogy, and provides for the name an ety- 
mology. I n  the R.V. margin of Numbers xxiv. 17 the Moabites 
are called "sons of Sheth"; this may be due to confusion with the 
Sutu of the cuneiform records, a nomad people of the North 
Syrian desert. Seth is much more prominent in Jewish tradition 
than in the Old Testament, and many fancies gathered round the 
name (see Josephus, Ant. I.ii.3). Ecclesiasticus xlxix.16 couples 
him with Shem as "glorified among men." There was an heretical 
Jewish sect known as the Sethites, whose doctrines were taken 
over by a Christian Gnostic sect similarly named. 

SETH, ANDREW (ANDREW SETH PRINGLE-PATTISON) 
(1856-1g31), Sdottish philosopher, was born in Edinburgh and 
educated a t  Edinburgh high school and university. I n  1898 he 
assumed the name of Pringle-Pattison when he succeeded to 
Haining estate. He became assistant professor of logic and meta- 
physics a t  Edinburgh university in 1880. On the foundation of the 
University college of Cardiff in 1883 he was appointed professor of 
logic and philosophy, holding a similar post a t  St. Andrews from 
1887 t o  1891, and at  Edinburgh from 1891 to 1919. I n  1921 he 
was appointed Hibbert lecturer, and from 1921 t o  1923 was Gifford 
lecturer a t  Edinburgh university. 

His many publications on philosophical subjects include: The 
Development from Kant  to Hegel (1882); Man's Place in the 
Cosmos (1897, enlarged ed. 1902); and many lectures and essays. 

SETIA (mod. Sezze, 44 m. by rail S. E. of Rome), an ancient 
town of Latium (adjectum), Italy, on the south-west edge of the 
Volscian mountains, overlooking the Pomptine Marshes, 1,047 ft. 
above sea-level, and over goo ft. above the plain. I t  was an 
ancient Volscian town, which became a Latin colony in 382 B.c., 
and, owing to the strength of its position as a frontier fortress, is 
frequently mentioned in military history. I t  was captured by 

Sulla in 82 B.C. Under the empire it  was well known for its wine, 
which Augustus preferred even to Falernian. Considerable re- 
mains of the city walls exist, built of large blocks of limestone in 
the polygonal style. This style may also be seen in several terrace 
walls belonging to a later date. The modern town, occupying the 
ancient site, has a much-restored 13th-century Gothic cathedral. 
Pop. (1931) 7,057, town; 15,250, commune. At the foot of the 
hill on which the town stands are considerable remains of Roman 
villas. Here is the railway station, a t  which the new line from 
Rome via Cisterna is joined by the old one via Velletri. 

See H. H. Armstrong in American Journal of Archaeology ( I ~ I S ) ,  / 31. (T. A.) 
SET-OFF, in law, a statutory defence to  the whole or to a 

portion of a plaintiff's claim. I t  was created for mutual debts 
only by 2 Geo. 11. ch. 2 2  for the relief of insolvent debtors. By 
the rules of the supreme court ( 0 .  XIX. r. 3 )  a defendant in an 
action may set off or set up  any right or claim by way of 
counterclaim against the claims of a plaintiff, and such set-off 
or counterclaim has the same effect as a statement of claim in a 
cross-action. The word "compensation" as used in many foreign 
codes has substantially the same meaning. 

SETON (Family). The Scottish family of Seton, Seyton or 
Seatoun, claims descent from a Dougall Seton who lived in the 
reign of Alexander I. The family honours include the earldoms 
of Wintoun (cr. 1600) and Dunfermline; of Eglinton through 
marriage with the Montgomeries; and through alliance with a 
Gordon heiress a Seton became the ancestor of the earls and 
marquesses of Huntly and dukes of Gordon. The Setons were 
connected by marriage with the royal family of Scotland, and 
also with the Dunbars, Lindsays, Hays and Maitlands. 

Sir Christopher Seton, son and heir of John de Seton, a 
Cumberland gentleman, and his wife Erminia Lascelles, was 
born probably in  1278, and came into his inheritance in 1299. 
He had married about 1301 Christian Bruce, sister of King 
Robert, who was possibly his second cousin. H e  was present a t  
his brother-in-law's coronation a t  Scone in 1306, and saved his 
life at the battle of Methven later in the same year. According 
to Dugdale he shut himself up  in Lochdoon Castle in Gyrshire, 
and on the surrender of that castle was hanged as a traitor at 
Dumfries by order of Edward I. H e  left no heirs. His widow 
was in March 1307 in receipt of three pence a day from Edward I .  
for her support a t  the monastery of Sixhill in Lincolnshire. She 
was afterwards placed in the custody of Sir Thomas de Gray. 
His Cumberland estates, with the exception of his mother's dower, 
were given to Robert de Clifford. Another Seton, John de Seton. 
described as having no lands or chattels, was hanged for helping 
in the defence of Tibbers Castle, and for aiding in the murder of 
John Comyn, with other prisoners of war, a t  Newcastle in 
August 1306. 

Sir Alexander Seton (d. c. 1360) was probably the brother 
of Sir Christopher. H e  received grants of land from King Robert 
Bruce, and was one of the signatories of the letter addressed by 
the Scottish nobles to  the pope to assert the independence of 
Scotland. He was twice sent on embassies to England, and in 1333 
he defended the town of Berwick against the English. H e  agreed 
with the English to surrender the town on a certain date unless 
he received relief before that time, giving his eldest surviving son 
Thomas as a hostage. On the refusal of the Scots to surrender 
at the expiry of the term Thomas Seton was hanged in sight of 
the garrison. This incident is related by Fordun and Boece, but 
with inconsistencies that have rendered it suspect. An elder son. 
Alexander, had perished in 1332 in opposing the landing of Edward 
Baliol; according to some authorities the third son, William, was 
hanged with his brother, but he is generally said to have been 
drowned during the siege; his daughter Maigaret married Alan 
de Wintoun. The tragic death of young Thomas Seton was the 
subject of a ballad of "Seton's Sons," printed in She!don's Min- 
strelsy of the Scottish Border; of a tragedy, The Siege of Berzen'ck 
(1794, printed 1882) by Edward Jerningham, and of another by 
James Miller ( I  824). 

Sir William Seton of Seton (8. 13 71-1393) is said to have 
been ennobled with the title of Lord Seton, and his heirs. laid 





varying terms of imprisonment (February 1851). The death 
sentences were, however, commuted t o  imprisonment for  life, 
and Settembrini was sent to the dungcons of Santo Stefano. 
There he remained for  eight years. His friends, including An- 
tonio Panizzi, then in England, made various unsuccessful at- 
tempts to liberate him, and a t  last, in 1859, he was deported with 
sixty-five other political prisoners. Settembrini's son, Raffaello, 
boarded the ship as a steward a t  Cadiz, donned a British officer's 
uniform, and ordered the ship, bound for America, to  London. 
Settembrini, after a short stay in England, joined his family at  
Florence in 1860. On the formation of the Italian kingdom he 
was appointed professor of Italian literature at  the university of 
Naples. In  1875 he was nominated senator, but his first and last 
speech in the Senate, a violent attack on taxation, caused con- 
sternation. H e  died in 1877. His chief work is his Lezioni di 
lrtteratzcra italiana. 

BIBLIOGRAPHY.-L. Settembrini, Ricordanze, 2 vols., edited by F. de 
Sanctis (Naples, 1879-1S80) ; Epistolurio di Luigi Settembrini, edited 
b y  F. Fiorentino; Countess Martinengo Cesaresco, Italian Characters 
(London, 1901) ; and a notice in P. Villari, Studies Historical and Criti- 
cal (Eng. ed. 1907). 

SETTLE, ELKANAH (1648-1~2~) ,  ~ ~ ~ ~ l i ~ h  poet and play- 
wright, born at  Dunstable on Jan. 1, 1 6 ~ 8 ,  entered Trinity Cold 
lege, Oxford, in 1666, but left the university without taking a 
degree. His first tragedy, Cambyses, King o f  Persia, was pro- 
duced at  Lincoln's Inn Fields in 1667. Rochester encouraged the 
new writer as a rival to Dryden, Through his influence Settle's 
Empress of Morocco (1671) was twice acted at  Whitehall, and 
proved a signal success on the stage. The play was printed with a 
preface to  the earl of Norwich, in which Settle described with 
scorn the effusive dedications of other dramatic poets, Dryden 
was obviously aimed at, and he co-operated with Crowne and 
Shadwell in an abusive pamphlet entitled "Notes and Observa- 
tions on the Empress of Morocco" (1674), to which Settle replied 
in "Some Notes and Observations on the Empress of Morocco 
revised" (*674), I n  the second part of Absalopn and rlchitophel, 
in a passage certainly by Dryden's hand, he figures as "Doeg." 
Neglected by the court party he took an active Share in the 
anti-popish agitation. When this subsided he turned round to 
expose Titus Oates, and with the revolution he veered towards 
the Whig party. But he had lost the confidence of both sides, 
and "recanting Settle" accordingly abandoned politics for the 
appointment (1691) of city poet. I n  his old age he kept a booth 
a t  Bartholomew Fair, where he is said to  have played the part 
of the dragon in a green leather suit devised by himself. He 
became a poor brother of the Charterhouse, where he died on 
Feb. 12, 1724. 

Settle's numerous works include, beside numerous political pamphlets 
and occasional poems, Ibrahim, t h ~  Illustrious Bassa (1676), a tragedy 
taken from Madeleine de ScudCry's romance; The Female Prelate; 
being the History of the Life and Death o f  Pope Joan (1680), a 
tragedy; The Ambitious Slave: or A Generous Revenge (1694) ; The 
World i n  the Moon (r697), an opera, of which the first scene was 
formed by a moon fourteen feet across; and The Virgin Prophebess, 
or The  Fate of Troy ( I ~ o I ) ,  an opera. 

SETTLE, a market town and parish in the West Riding of 
Yorkshire, England, 414 m. N.W. of Leeds, on the L.N.S. rail- 
way. Pop. (1931) 2.455. It is situated at the foot of Castleberg, 
a limestone cliff 300 ft. In height, in the upper portion of the 
Ribble valley, amid wild scenery. In  this district of almost pure 
limestone are found the characteristic features of a Karst topog- 
raphy, with dry valleys, bare rock surfaces, caves and gorges 
well developed. The district includes Victoria cave, close to the 
town, where bones of animals, implements of stone and bone, 
and ornaments have been discovered; Clapham and Weather- 
cote caves; Malbam cove and tarn; the ravine of Gordale 5c:ir; 
the cliffs of Attermyre and Giggleswick scar; the chasm of 
Gaping Gill and the waterfall of Stainforth foss. In  the town 
fire cotton factories and a tannery. and sheep are reared on 
the pastures of the limestone hills. TO the west of the town is the 
grammar school of Gigglesu7ick, one of the principal public schools 
in the north of England, founded in 1512. 

SETTLE, a wooden bench, usually with arms and a high back, 
long enough to accommodate three or four sitters. I t  is most 

cominonly movable, but occasionally fixed as in the "boxes" of 
those old coffee-houses of which a few examples still remain in 
London, and perhaps elsewhere. I ts  high back was a protection 
from the draughts of mediaeval buildings-a protection which 
was sometimes increased by the addition of winged ends or a 
wooden canopy. I t  was most frequently placed near the fire in 
the common sitting-room. Constructed of oak, or other hard wood, 
it was extremely heavy, solid and durable. Few English examples 
of earlier date than the middle of the 16th century have come 
down to us; survivals from the Jacobean period are more numer- 
ous. I t s  vogue did not long outlast the first half of the 18th cen- 
tury. 

SETTLEMENT, in law, a mutual arrangement between liv- 
ing persons for  regulating the enjoyment of property, and the in- 
strument by which such enjoyment is regulated. Settlements may 
be either for valuable consideration or not. The latter are usually 
called volun!ary, the f o r ~ r e r  arc really contracts, and in general 
their validity depends upon the law of contract governing in such 

The elelnents of the modern settlement are to be found in 
Roman law. Substitutio (consisting in the appointment of suc- 
cessive heirs in case of the death, incapacity or refusal of the 
heir first nominated) may have suggested the modern mode of 
giving enjoyment of property in succession. Such a substitutio 
could only have been made by will, while its relation, usufruct, 
could be made also inter viz~os, like the settlement of English law. 
The dos or dofiafio propter ?zf@tias corresponds to some extent 
with the marriage settlement. Other modes of settling Property 
in Roman law Were the life interest or USZLS, the f idei -c~mmissum 
and the prohibition of alienation of a legaturn. The most strik- 
ing point of difference between the Roman and the English law 
is that under the former the children took no interest in the con- 
tributions made by the parents. 

The oldest form of settlement in England was perhaps the 
gift in frankmarriage to the donees in frankmarriage and the heirs 
between them two begotten (Littleton, s. 17) This was simply 
a form of gift in special tail, which became UP to the reign of 

Elizabeth the most usual kind of settlement. The time 
at  which the modern form of settlement of real estate came into 
use seems doubtful. The plan of granting the freehold to trus- 
tees t~ preserve contingent remainders is said t o  have been in- 
vented by Lord Keeper Sir 0 .  Bridgeman in the 17th century, the 
object being to preserve the estate from forfeiture for treason 
during the Commonwealth. The appointment of such trustees 
was rendered unnecessary by acts of 1845 and 1877. 

Settlement in English law is, so far as regards real property, 
used for two inconsistent purposes-to "make an eldest son," as it 
is called, and to avoid the results of the right of succession to 
real property of the eldest son by making provision for  the 
younger children. The first result is generally obtained by a strict 
settlement, the latter by  a marriage settlement, which is for val- 
uable consideration if ante-nuptial, voluntary if post-nuptial. But 
these two kinds of settlement are not mutually exclusive: a mar- 
riage settlement may oflen take the form of a strict settlement 
and be in substance a resettlement of the family estate. (Sea 
ENTAIL; JOINTURE; TRUST and TRUSTEES.) 

I n  Scotland a dzsposztzon and settlement is a mode of providing 
for the devolution of property after death, and so corresponds 
rather to the English will than to the English settlement. The Eng- 
lish marriage settlement is represented in Scotland by the contract 
o f  marriage, which may be ante- o r  post-nuptial. 

I n  the United States. settlements other than marriage settle- 
rnents are almost unknown. These usually take the form of an 
ante-nuptial contract, entered into prior to  the marriage, In which 
the parties waive any dower or other rights to  the estates of the 
other to which they might be entitled under the law. Occasionally, 
married couples enter into agreements to  waive their claims to 
each other's estates. Marriage settlements are  not in common use, 
owing to the fact that most states long ago adopted the principles 
of the English Married Women's Property Acts. 

SETTLEMENT, ACT OF, the name given to the act of 
parliament passed in June 1701, which, since that date, has regu- 



SETTLEMENT-SEURAT 
lated the succession t o  the throne of Great Britain. Towards the 
end of 1700 William 111. was ill and childless; his sister-in-law, 
the prospective queen, Anne, had just lost her only surviving 
child, William, duke of Gloucester; and abroad the supporters of 
the exiled king, James II., were numerous and active. The need I 
for the act was obvious. I t  decreed that, in default of issue to 
either William or Anne, the crown was to pass to "the most excel- 
lent princess Sophia, electress and duchess dowager of Hanover," 
a grand-daughter of James I. ,  and "the heirs of her body being 
Protestants." The act is thus responsible for the accession of the 
house of Hanover to  the British throne. I n  addition to settling 
the crown, the act contained some important constitutional pro- 
visions (many of which are manifest censures on the policy of 
William I I I . ) ,  of which the following are still in force. ( I )  That 
whosoever shall hereafter come to the possession of this crown 
shall join in  communion with the Church of England as by law 
established. ( 2 )  That in case the crown and imperial dignity of 
this realm shall hereafter come t o  any person not being a native 
of this kingdom of England, this nation be not obliged to engage 
in any war for the defence of any dominions or territories which 
do not belong to the Crown of England, wlthout the consent oi 
parliament. (3)  That after the said limitation shall take effect as 
aforesaid, judges' commissions be made quanzdiu se bepze gesserifit 
(during good behaviour), and their salaries ascertained and estab- 
lished; but upon the address of both Houses of Parliament it  may 
be lawful to  remove them. This clause established the inde- 
pendence of the judicial bench. (4) That no pardon under the 
great seal of England be pleadable to an impeachment by the 
Commons in parliament. 

The act as originally passed contained four other clauses. 
One of these provided that "all matters properly cognizable 
in the Privy Council . . . shall be transacted there," and that 
all resolutions "shall be signed by such of the Privy Council 
as  shall advise and consent to the same." Another declared that 
all office-holders and pensioners under the Crown shall be incapa- 
ble of sitting in the House of Commons. The first of these clauses, 
which was an attempt to  destroy the growing power of the Cab- 
inet, was repealed, and the second seriously modified in 1706. 
Another clause, repealed in the reign of George I., forbade the 
sovereign to leave England, Scotland, or Ireland without the con- 
sent of parliament. Finally a clause said that "no person born 
out of the kingdoms of England, Scotland, or Ireland, or the do- 
minions thereunto belonging (although he be naturalized or made 
a denizen), except such as are born of English parents, shall be 
capable to be of the Privy Council, or a member of either House 
of Parliament, or enjoy any office or place of trust, either civil or 
military, or t o  have any grant of lands, tenements, or heredita- 
ments from the Crown to himself, or to any other or others in 
trust for him." By the Naturalization Act of 1870 this clause is 
virtually repealed for all persons who obtain a certificate of 
naturalization. 

The importance of the Act of Settlement appears from the fact 
that, in all the regency acts, i t  is mentioned as one of the acts to  
the repeal of which the regent may not assent. To  maintain or 
affirm the right of any person to the crown, contrary to the pro- 
visions of the act, is high treason by an act of 1707. 

SETTLEMENT, SOCIAL: see SOCIAL SETTLEMENTS. 
SETTLEMENT or SETTLING DAY. In stock exchange 

practice days of settlement are fixed officially for  which bargains 
in stocks and shares are made. Thus, on the London Stock Ex- 
change the settlements take place fortnightly and each occupies 
four days, the fourth of which is settling day, i.e., that on which 
payments are made. For details see STOCK EXCHANGE. 

SETUBAL, a seaport of Portugal, 18 m. S.E. of Lisbon. I t  
was formerly called St. Ubes in English and St. Yves  in French. 
Pop. (1930) 46,398. Setubal is built on the north shore of a deep 
estuary, formed by the rivers Sado, Marateca and SBo Martinho. 
There are five forts for the defence of the harbour; the castle 
of St. Philip, built by Philip 111. of Spain (1578-I~ZI), com- 

and lace. Undcr John 11. (1481-1495) Setubal was a favourite 
royal residence and one of the churches dates from this period; 
but most of the ancient buildings were destroyed by the great 
earthquake of 1755. In  the sandhills of a low-lying promontory 
in the bay opposite Setubal are the so-called ruins of "Troia," 
uncovered in part by heavy rains in 1814 and excavated in 1850. 
These ruins are those of Cetobriga, which flourished A.D. 300-400. 

SEURAT, GEORGES (1859-911, French painter, of the 
Post-Impressionist movement. He was born in Paris on Dec. 2 .  

1859. At the age of 16 he entered the ~ c o l e  des Beaux Arts and 
worked four years under Henry Lehmann, a pupil of Ingres. H e  
studied the old masters at the Louvre; and, being interested in 
the problems and theories about colour, read the works of 
Chevreul, Charles Blanc, Humbert de Superville, Helmholtz and 
Ogden N. Rood. H e  carefully analysed the works of Delacroix, 
and, as a result of these researches, established the law of con- 
trast by complementary colours. During his military service at  
Brest, he made use of every opportunity to  sketch on the quays. 
Then, on his return to  Paris, he a t  first devoted himself to  draw- 
ing, seeking to apply to  line and tone a law of contrast, analogous 
to that o f  complementary colours. In  these drawings, done with 
black crayon on white Ingres paper, light and dark are con- 
trasted in a harmonious scale of values, and the lines are rhyth- 
mically arranged a t  right angles to  one another. I t  was his prac- 
tice t o  paint small sketches in oil in the neighbourhood of Paris, 
a t  Asnihres and on the fle de la Grande Jatte on the Seine, near 
Neuilly. A sketch of boys bathing in the Seine led t o  the first 
of those large canvases, six in number, which, with a few smaller 
pictures, constitutes his work. The "Baignade" (now a t  the Tate  
gallery) was refused at  the Salon of 1884, and was shown a t  the 
Salon des IndCpendants, which was organized that year. Here 
Seurat made the acquaintance of Signac, who had been working 
on similar lines, and through him became acquainted with the 
Impressionist movement, whose existence he had ignored. Hence- 
forth he adopted their technique of broken colour (see IM- 
PRESSIOKISM), but systematized their method. I n  1886 he ex- 
hibited "Un Dimanche a la Grande Jatte" (now in America), a 
carefully-organized composjtion, executed entirely in the "pointil- 
list" technique, by which he attained an extraordinary luminosity. 
The paint was applied in detached specks, each colour and the 
exact space which it would occupy being planned in advance, a 
procedure characterized by some critics as the decline of art 
into scientific impersonality, while others hailed it  as the rise of 
the artist from fumbling to exactitude. Seurat and Signac were 
the pioneers of Pointillism, or Neo-Impressionism, as it  is some- 
times called; other distinguished representatives of the move- 
ment being Charles Argrand, Henri Edmond Cross, A. Dubois- 
Fillet, Lucie Cousturier and Theo van Rysselberghe. Such artists 
as Camille Pissaro, Gauguin, van Gogh, Matisse, Derain and 
Metzinger experimented for a while on the same lines. But Seurat 
was not only a pointillist, he was also a great designer, and this 
quality in his art has only recently been "discovered." I n  a letter 
dated 1890 (published in English translation in Walter Pach's 
book) he set down his artistic creed. H e  affirmed that  "Art is 
harmony," and explained how harmony is attained in tone, coiour 
and line by the application of laws of contrast. His aim was to 
extricate from the manifold and confusing aspects of nature a 
harmonious and unified organization. His mind was intent on 
the abstract qualities of form and colour; and therein it  antici- 
pated the movement which some 2 0  years later emphasized the 
essentiality of artistic design. The four great pictures which fol- 
lowed were experiments on similar lines; "Les Poseuses" of 1888 
were painted in a higher key; "La Parade" of 1889 displays an 
obvious geometrical composition. "Le Chahut" of the same year 
is distinguished for  its rhythmic lines. Finally, his last work, "Le 
Cirque," shows his perfected style. The picture represents a scene 
in the circus; the design is full of swing, every detail clearly 
drawn and carefully considered. Soon after its exhibition in  the 
Salon des IndCpendants, Seurat died, on March 29, 1891. 

mands the city. Setubal exports large quantities of fine salt, 
oranges and muscatel grapes; it  has many sardine"curing and 

see pa,, signac, D ~ E ~ ~ ~ ; ~ ~  ~ i l ~ ~ ~ ~ h  N~o-lmpressiomisme 
(1911) ; Lucie Cousturier, Seurat (1921) ; Walter Pach, Seurat ( N m  

boat-building establishments, and manufactures of fish-manure York, 1923) ; Gustave Coquiot, Seurat (1924). (I. A. R.)  



SEVASTOPOL-SEVEN DAYS' BATTLE 
SEVASTOYOL or SEBASTOPOL, a natural harbour of 

Russia in Crimean A.S.S.R., on the south-west coast, in 44' 37' 
N., 33O 35' E., connected by rail with hiloscow via Kharkov. I t  
is available at  all times for large steamers, and has a depth of 
36 to 240 ft .  over the whole port. The estuary, which is one of the 
best roadsteads in Europe and could accommodate the combined 
fleets of Europe, is a deep and thoroughly sheltered indentation 
among chalky cliffs, running east and west for nearly 4 m., with a 
width of three-quarters of a mile, narrowing to 930 yds. a t  the 
entrance. The main inlet has also four smaller indentations, and 
a small river, the Chornaya, enters the head of the inlet. Since 
1890 it  has been exclusively a naval arsenal and no foreign vessels 
call a t  the port unless they have machinery or coal for the Govern- 
ment or the State railways. I t s  trade has been diverted to  Theo- 
dosia and Nikolayev, but it  has manufactures of machinery, 
macaroni, flour, leather, soap and tiles. Sevastopol sustained a 
memorable I I months' siege in 1854, when the English, French and 
Turkish troops bombarded i t ;  i t  was evacuated by the Russians in 
September 1855, when the fortifications were blown up  by the 
allies, and barely a dozen buildings escaped uninjured. By the 
treaty of Paris the Russians were bound not to restore the fortress, 
but during the Franco-Prussian War, in 1870, Sevastopol was 
again made a naval arsenal. For many years after the siege the 
town was practically deserted, but it is now flourishing. Pop. 
(1933) 78,300. I t  has numerous sanatoria and is a favourite sea- 
bathing resort. I ts  museum of biology and marine biological 
station are famous, and there are schools of navigation. 

The peninsula between the Bay of Sevastopol and the Black sea 
was known in the 7th century as  the Heracleotic Chersonese. 
I n  the 5th century B.C. a Greek colony was founded here and 
remained independent for three centuries, when it became part 
of the kingdom of the Bosporus, and subsequently tributary to 
Rome. Under the Byzantine empire Chersonesus was an ad- 
ministrative centre for its possessions in Taurida. Vladimir, prince 
of Kiev, conquered Chersonesus (Korsuii) before being baptized 
there, and restored it  to the Greeks on marrying (988) the 
princess Anna. Subsequently the Slavs were cut off from rela- 
tions with Taurida by the Mongols, and only made occasional 
raids, such as that of the Lithuanian prince Olgierd. In  the 16th 
century a new influx of colonists, the Tatars, occupied Cher- 
sonesus and founded a settlement named Akhtyar. This village, 
after the Russian conquest in 1783, was selected for the chief 
naval station of the empire in the Black sea and received its 
present name ("the August City"). I n  1826 strong fortifications 
were begun. Before the Crimean war Sevastopol was a beautiful, 
well-built city. Some years after the siege an active period of 
rebuilding began. See also CRIMEAN WAR. 

SEVCIK, OTTAKAR (1852-1934), Czech violin teacher, 
born at Horazdowitz. Bohemia, on March 22, 1852; studied 
under Bennewitz a t  Prague conservatoire until 1870, when he 
became Konzertmeister of the Mozarteum, Salzburg. I n  1873 he 
accepted a similar post a t  Vienna, but in  the following year went 
to  Russia, where he remained at  g i e v  until 1892, when he was 
appointed professor at  Prague conservatoire. His system is set 
forth in his Method, and the results which can be achieved by it  
have been exemplified in the playing of his many famous pupils, 
including Kubelik, Zimbalist, Marie Hall and many more. 

SEVEN CHAMPIONS OF CHRISTENDOM, the name 
given in mediaeval tales to the seven national saints-of Eng- 
land, Scotland, Ireland, Wales, France, Spain and I t a l y i . e . ,  
Saints George, Andrew, Patrick, David, Denis, James and An- 
thony. The classical version of their achievements is that of 
Richard Johnson (1573-c. 1659), Famozcs Histovie of the Seaven 
Champions o f  Christendo~n (3 parts, 1596, 1608, 1610). 

SEVEN DAYS' BATTLE, a name given to a series of 
combats in  the neighbourhood of Richmond, Va., during the 
American Civil War, June 26-July 2, 1862. The Federal Army 
of the Potomac, advancing up the Yorktown peninsula to White 
House on the Pamunkey and thence over the Chickahominy on 
Richmond, had come to a standstill after the battle of Seven 
Pines (or Fair Oaks), and Gen. Robert E. Lee, who succeeded 
Joseph Johnston in command of the Confederates, initiated the 

I series of counter attacks upon it  which constitute the "Seven 
Days." 

McClellan had a t  his disposal 3 2  brigades and 67 batteries or- 
ganized in five corps each of two or three divisions. His cavalry 
consisted of ten regiments and 2 2  companies. Lee's army con- 
sisted of 40 brigades and 59 batteries organized in 11 divisions 
and an independent brigade: four divisions were grouped under 

Jackson-who, however, did not arrive in the district until June 
26-and three under Magruder. The reserve artillery consisted 
of 23 batteries and Stuart's cavalry corps of 3,000 sabres. 
McClellan lingered north of Richmond, despite President Lin- 
coln's constant demand that he should "strike a blow" with the 
force he had organized and taken to the Yorktown peninsula in 
April, until Gen. Lee had concentrated 73,000 infantry in his 
front; then the Federal commander, fearing to await the issue 
of a decisive battle, ended his campaign of invasion in the en- 
deavour to "save his army"; ahd he so far  succeeded that on 
July 3 he had established himself on the north bank of the James 
in a position to  which reinforcements and supplies could be 
brought from the north by water without fear of molestation by 
the enemy. But he lost 15,000 men in the course of his seven 
days' retreat, and 20% of the remainder became ineffective from 
disease contracted in the swamps of the Chickahominy, while 
enormous quantities of valuable stores a t  White House on the 
Pamunkey had been burnt to  avoid seizure by  the enemy. 
McClellan described this flight to  the James as  a change of base, 
a move which, in fact, he had previously contemplated, but the 
actual impulse was not of his own initiative. Instead, i t  was the 
sequel to the action of Gen. Lee, who in the middle of June 
summoned Jackson's corps from the Shenandoah valley (9.v.). 
The news soon reached h.lcClellan, who thereupon prepared to 
evacuate White House on June 25 and to move his trains south- 
ward to the James covered by his army. Jackson had preceded 
his troops in order personally to  confer with Lee, and had then 
appointed the morning of June 26 for his appearance north of 
the Chickahominy to lead the march and attack hilcClellan's 
right wing under Gen. Fitzjohn Porter. Jackson was to  be sup- 
ported by the divisions of A. P. Hill, Longstreet and D. H.  Hill. 
Lee's other divisions under Magruder, Huger and Holmes were 
to defend the lines which covered Richmond from the eask and 
so prevent McClellan effecting a counterstroke. Huger had dem- 
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onstrated on the JF1illiamsburg road on June 2 j in order to draw 
McClellan's attention to his left wing, and though on June 26 
Jackson had failed to  appear, Gen. A. P. Hill a t  3 P.M. crossed 
the Chickahominy and attacked the enemy's right wing at  Beaver 
Dam creek assisted by D. H .  Hill, while Longstreet crossed at  
Mechanicsville. Gen. Lee and President Davis were present, and 
witnessed the loss of 2,000 men in a frontal attack which con- 
tinued till 9 p.nf. Meanwhile Gen Jackson, with Stuart's cavalry 
corps, "marched by the fight without giving attention, and went 
into camp a t  Hundley's Corner half a mile in rear of the enemy's 
position." 

The Federal detachment retreated during the night t o  a stronger 
position in rear a t  Gaine's Mill near Cold Harbor, and on June 27 
the Confederates again attacked Porter's corps. Lee's six divisions 
formed an Cchelon. D.  H Hill moving towards the enemy's right 
was followed by Jackson's corps (three divisions), while A. P. 
Hill engaged the enemy in front and Longstreet in reserve moved 
along the left bank of the Chickahominy. The resistance of the 
Federals was stubborn; a t  j P.M. Gen. Lee required Longstreet 
to  attack the enemy's left, and a t  this moment he procured the 
assi5tance of some part of Jackson's corps, which had hecome 
separated from the remainder. About sunset the Federals under 
Porter (three divisions) yielded to the pressure of the attack at  
all points, and withdrew after nightfall across the Chickahominy, 
leaving 5,000 prisoners in the hands of Gen. Lee. That night 
McClellan issued orders for the movement to the James. 

Lee's right wing had in the meantime demonstrated against the 
main body of the Federals about Fair Oaks, on the south bank 
of the river. On June 28 complete inactivity supervened among 
the Confederates north of the Chickahominy save that Stuart's 
cavalry and Ewell's division were advanced as far as the railway 
to reconnoitre, but on this day McClellan was making good his 
retreat southwards t o  the James with little interference, for 
Magruder was instructed to  "hold his lines a t  all hazards." and 
accordingly acted on the defensive except that Jones's division 
opposed a Federal division under W. F. Smith near Fair Oaks. 
On June 29 Gen. Lee became aware of the situation and then 
issued orders for his six divisions to cross the Chickahominy in 
pursuit. Jackson's corps and D. H .  Hill's division were to follow 
the enemy, while Longstreet and A. P. Hill were to move their 
divisions via New Bridge to the Darbytown or James river road 
to cut off McClellan from the James. Stuart was to operate a t  
his discretion north of the Chickahominy, and it  seems that he 
was attracted by the enemy's abandoned depot at  White House 
more than by McClellan's retreating army. On this day Magruder 
with two divisions attacked superior forces about Fair Oaks and 
was repulsed, and again attacked at  Savage station with like re- 
sults. Gen. Lee, however, rebuked Magruder for slackness in pur- 
suit. Holmes's division was moving in front of Longstreet on the 
James river road, but two Federal divisions were holding the route 
at  Willis church and a t  Jordan's ford. On June 30 Jackson got into 
action with Whiting's division at  White Oak Swamp, while Long- 
street encountered the Federals a t  Frazier's farm (or Glendale). 
Longstreet was supported by A. P.  Hill and together they lost 
3,200 men; i t  was hoped that Jackson's corps would come up 
during the engagement and attack the enemy's rear, and Huger's 
division assail his right, but Federal artillery stopped Huger, 
and of Jackson's three divisions only one came into action. Ma- 
gruder and Holmes were engaged to their own advantage at  
Turkey bridge. Longstreet and Hill were thus opposed to five 
Federal divisions, while Gen. McClellan was pushing his wagons 
forward t o  Malvern hill, on which strong position the Army of 
the Potomac was concentrated a t  nightfall. On July I Jackson's 
corps and D.  H .  Hill's division had been drawn again into the 
main operation and followed the Federal line of retreat to Malvern 
hill with Huger and Magruder on their right. The divisions of 
Longstreet and A. P.  Hill were in support. 

Gen. Lee had thus on the seventh day concentrated his army 
of ten divisions in the enemy's front; but Jackson's dispositions 
were unfortunate and Gen. Lee's plan of attack was thus upset; 
and while seeking a route to turn the enemy's right the Con- 
federate commander was apprised that a battle had been im- 

~rovised by the divisions in advance. I n  the result these troops 
vere repulsed with a loss of 6,000 men, a circumstance hardly tc 
)e wondered at,  as McClellan had entrenched eight divisions on 
he strongest position in the country, and was aided by his siege 
~rtillery and also by a flanking fire from his gunboats on the river 
lear Haxall's Landing. Gen. Lee's offensive operations now ended, 
hough Stuart's cavalry rejoined the main army at  night and 
'ollowed the enemy on July 2 to  Evelington Heights, while Lee 
.ested his army. Stuart discovered a position which commanded 
he Federal camp, and maintained his cavalry and horse artillery 
n this position until the afternoon of July 3, when, his ammunition 
~ e i n g  expended, he was compelled t o  retire before a Federal force 
)f infantry and a battery. Longstreet and Jackson had been 
jespatched to his support, but the former did not arrive before 
lightfall and the latter failed to  appear until the next day (July 
1). Stuart afterwards moved farther down the James, and shelled 
SlcClellan's suppIy vessels in the river until recalled by Gen. Lee, 
,vho on July 8 withdrew his army towards Richmond. 

The operations, indecisive as was their issue, re-established the 
zonfidence of the Confederates in their army which Johnston's 
retreat from Yorktown had shaken. added prestige to  President 
Davis and his Government, and rectified the popular view of Gen. 
Lee as a commander which had been based upon his failure to 
recover West Virginia in the autumn of 1861. I n  the north a 
Feeling of despondency overtook Congress a t  the "lame and im- 
potent conclusion" of a campaign of invasion which was expected 
.o terminate the war by the defeat of the Confederate army, the 
zapture of Richmond and the immediate overthrow of the Con- 
federacy. (G. IV. R,) 

SEVENOAKS, a market town and urban district in the Sev- 
enoaks parliamentary division of Kent, England, 20 mi. S.S.E 
of London by the S.R. Pop. (est. 1938) 12,780. Area 5.8 
jq.ini. I t  is beautifully situated on high ground among the 
wooded undulations of the North downs, above the valley of the 
river Darent. The town consists principally of two streets which 
converge a t  the south end, near which is the church of St. Nich- 
olas (13th-15th centuries). The grammar school and almshouses 
connected with i t  were founded in 1418 by Sir William Sevenoke. 
Close to Sevenoaks is Knole, one of the finest residences in Eng- 
Land. The park in the time of King John was possessed by the 
earl of Pembroke and at  a later date by Archbishop Bourchier 
(d. 1486), who built the greater part of the house. 

SEVEN SLEEPERS OF EPHESUS, THE, according to 
the most common form of a legend first referred t o  in Western 
literature by Gregory of Tours (De glor. mart. c. 95), seven 
Christian youths of Ephesus, who, in  the Decian persecution 
(A.D. 250)' hid themselves in a cave. Their hiding-place was dis- 
covered and its entrance blocked. The martyrs fell asleep in a 
mutual embrace. Nearly 200  years later a herdsman rediscov- 
ered the cave on Mount Coelian, and, letting in the light, awoke 
the inmates, who sent one of their number to  buy food. The lad 
was astonished to find the cross over the gates of Ephesus, 
and to hear the name of Christ openly pronounced. By tender- 
ing coin of the time of Decius at  a baker's shop he roused sus- 
picion, and was taken before the authorities. H e  confirmed his 
story by leading his accusers to  the cavern where his companions 
were found, youthful and beaming with a holy radiance. The 
emperor Theodosius II. ,  hearing what had happened, hastened to 
the spot and heard from their lips that God had wrought this 
wonder to  confirm his faith in the resurrection of the dead. This 
message delivered, they again fell asleep. 

Gregory says he had the legend from the interpretation of "a 
certain Syrian"; in point of fact the story is common in Syriac 
sources. I t  forms the subject of a homily of Jacob of Sarug (ob. 
A.D. 521), which is given in the Acta sumtorum. Another Syriac 
version is printed in Land's Anecdota, iii. 87 seq. According to 
Biruni (Clzronology, trans. by Sachau, p. 28j) ,  certain undecayed 
corpses of monks were shown in a cave as the sIeepers of Ephesus 
in the 9th century. The story is well told in Gibbon's Decliqze and 
Fall of the Roman Empire, ch. xxxiii. 

SEVEN WEEKS' WAR. This name is given to the war of 
1866, fought between Prussia on the one side and Austria, Bavaria, 
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Saxony, Hanover, and certain minor German States on the other. 
Tfhe issue was decided in Bohemia, where the principal Prussian 
armies met the main Austrian forces and the Saxon army. A 
Prussian detachment, known as the Army of the Main, mean- 
while dealt with the forces of Bavaria and of the other German 
States which had sided with Austria. Simultaneously, a campaign 
was fought in Venetia between the Austrian army of the south and 
the Italians, who had made an alliance with Prussia; this cam- 
paign is described under ITALIAN l y . 4 ~ ~  : 1848-70. 

THE ORIGINS AND OUTBREAK OF THE WAR 
The 1866 campaign was a definite and carefully planned stage in 

the unification of Germany under the Hohenzollern dynasty, of 
which Bismarck was the principal agent. The issue was clear-cut: 
Prussia deliberately challenged Austria for the leadership of the 
Germanic Confederation. And, however unscrupulous the Prussian 
Government may have been in its methods of designedly provok- 
ing a war at  its chosen time, Prussia did represent progress and en- 
lightenment in comparison with Austria's intolerance and ineffi- 
ciency. Prussia had thrown down the glove in 1850, but the 
complete failure of her mobilization in that year compelled the 
postponement of the conflict and the acceptance a t  Olmiitz of the 
somewhat humiliating terms of Austria. Since then Prussia, with 
Bismarck as statesman, von Moltke as strategist, and von Roon as 
army organizer, had prepared methodically for a fresh challenge. 
The actual pretext found by Bismarck in 1866 was a dispute over 
the administration of Schleswig and Holstein, which Austria and 
Prussia had seized from Denmark in 1864, and had since held 
jointly. Diplomatic exchanges began in January and military 
preparations a little later, but hostilities did not actually break 
out till the middle of June. By the alliance with Italy, Bismarck 
contrived to divert part of the Austrian forces to the South. Not 
only did the majority of the other German States join Austria, 

I I 

but also the war was far from popular with the people of Prussia 
itself, who did not understand the policy underlying it, and could 
see no good cause of quarrel with Austria. 

The Opposing Forces Compared.-Numerically, the armies 
of Austria and Prussia were approximately equal. Each mobilized 
a total of about 550,000 men, of whom some 320,000 constituted 
the field armies, the remainder being reserves and garrisons. But 
Austria could also count on the direct support of the Saxons 
(25.000)~ and the indirect aid of the forces of Bavaria arid other 
German States (about 150,000). This preponderance in favour 
of Austria was partly neutralized by the Italian intervention, 
which withtlrew three Austrian corps from the main theatre. 

Von Moltke, trusting to lack of co-operation between the Ger- 
man States hostile to Prussia, and aware of the comparative in- 
efficiency of their armies, detached a force of under 50,000 to 
deal with them Thus in the decisive theatre there was virtually 
numerical equality; some 270,000 Prussians (if a Reserve Corps 
of 25,000 be included) opposed 245,000 Austrians and 25,000 
Saxons. 

Contemporary military opinion held that the Austrian army, 
with its longer period of active service (seven years against the 
Prussian three or four) and its recent experience of war, would 
prove greatly superior to  the Prussian army, which had not been 
engaged in battle for over 50 years. Contemporary military opin- 
ion was quite wrong. The Prussians proved to be better trained, 
better organized, and better led. They had, besides, a great 
advantage in the possession of a breech-loading rifle. The  Austrian 
muzzle-loading rifle, though a longer-ranging and more accurate 
weapon, not only had a much slower rate of fire but also could 
not be re-loaded without exposure of the firer. The superiority 
conferred by the breech-loader was not, however, recognized a t  
the outbreak of war; and the newer and rather better pattern 
of gun, with which the Austrian artillery was armed, was ,fully 
expected to counterbalance the Prussian advantage of a breech- 
loading rifle. The Austrian cavalry was considered to be greatly 
superior in manoeuvre and horsemanship. Though a proportion 
of the cavalry on both sides was armed with a carbine, little use 
was made of dismounted action; shock action was held to  be the 
principal, if not the only, r81e of cavalry on the battlefield. The 
Austrian infantry, also, relied on shock action rather than on fire 
effect: the Prussians, in spite of their lack of war experience, had 
arrived at a juster appreciation of the power of the rifle and the 
possibilities of rapid fire. Both forces were organized into army 
corps of 25,000 to 30,000 men, comprising four brigadcs of in- 
fantry But whereas the Prussian corps was subdivided into two 
divisions each of two brigades, the Austrians had no divisional 
link, the four brigades working directly under the corps head- 
quarters. 

The R i v a l  Commanders.-Since the leadership and strategical 
handling of the armies in this campaign have been much, even 
hotly, debated, it  is worth while to devote some attention to the 
personality of the principal commanders on either side. The 
illustrious von Moltke, who as chief of the general staff to  King 
William, was the virtual leader of the Prussian armies, came 
later to war than any other of the great captains of history. H e  
was 66 years of age a t  the beginning of this. his first campaign. 
He had held the position of C.G.S. since 1857, and had been 
working at  the problem of a war against Austria in the closest 
detail since 1860 (the date of No. I of the famous "Projects"). 
He was a student of war rather than a battlefield general; the 
soldiers who won victories under his direction can rarely have 
set eyes on this quiet, professor-like man, who was calm and 
inflexible in a crisis. But, though his reputation as  a commander 
in the field has been much and vehemently assailed (the French 
have never tired of pointing out to their conquerors of 1870 what 
would have happened had they met the real Napoleon), no more 
nor greater mistakes have been proved against him than must be 
made by every leader of large bodies in this blindfold game of 
war. And, whatever the verdict on his generalship, his fame in 
military history is secure as the originator of scientific education 
for war. H e  was the first to insist on close study of the principles 
of their profession by all grades of commander. 

King William, though he wisely deferred to von Moltke's views 
on matters of strategy, was no mere figurehead. He was a good 
judge of men and could make his influence felt. The two royal 
princes who commanded the I. and 11. Prussian armies, Frederick 
Charles and the Crown Prince, were not great generals, but were 
both brave soldiers, well grounded in the profession of arms. 
The Prussian corps commanders and their principal staff officers 
had all been carefully selected. 

The Austrian commander-in-chief, Eenedek, was a complete 
contrast to von Moltke. H e  had fought with distinction in sev- 
eral campaigns, but had little military education. A Protestant 
in an aimost fanatically Catholic country, of humble origin in an 
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army where birth was almost the first qualification for high com- 
mand, he had risen by his personal valour and bold, energetic 
leadership on the battlefield. H e  was, in fact, an excellent Corps 
Commander, but he was no strategist, knew little of the theory 
of his profession, and had no military imagination. H e  was only 
too well aware of his limitations, knew himself unfitted for the 
handling of large forces, and accepted the command of the 
Austrian Army of the Korth with great reluctance, out of loyalty 
to his emperor. His own wish had been for the command against 
Italy, a smaller and less responsible task in a theatre of war 
which he knew well. T o  trust the fate of an empire to one who 
so mistrusted himself was obvious folly. Yet Benedek's appoint- 
ment was very popular with the great mass of the Austrian 
army, though his relations with his aristocratic corps commanders 
were never cordial. H e  needed a really able and tactful chief of 
staff to  supply the necessary technical knowledge and to give him 
the confidence he lacked. 

His nominal chief of the staff was von Henikstein, amicable 
and rich-civil rather than military virtues-personally brave, 
but without any real qualification for his important post. H e  
cculd bring to Senedek neither military knowledge, for he had 
little, nor confidence, for he was himself of a pessimistic turn 
of mind. I n  the actual conduct of operations von Henikstein 
seems to have been a cipher, and the virtual arbiter of Austrian 
strategy was Krismanii, head of the operations branch of the 
general staff. H e  had been a professor a t  the staff college and 
had made a special study of the topography of Bohemia. He was 
a clever, plausible man, full of self-confidence, and oozed theory 
of war from every finger-tip. Unfortunately his studies had led 
him to a conviction of the superiority of the defensive. He based 
the strategy of this campaign on the successful defensive cam- 
paign of the Austrians against Frederick the Great in Bohemia in 
1757. H e  was an arm-chair strategist, a maker of war by rote 
and by diagram, rather than a practical soldier. The Austrian corps 
commanders were great nobles, who treated war as a sport and 
usually troubled themselves little about the theoretical or scientific 
side of their profession. T o  sum up, the Austrian army was led 
by amateurs, the Prussian by professionals. 

Topography  of t h e  T h e a t r e  of Operations.-Bohemia, 
where the main campaign was fought, is, generally, a country of 
open rolling plains, highly cultivated. Except the rivers, there 
are few obstacles to  the movements of troops of all arms. But on 
the northern marches, between Bohemia and Prussia, lies a 
crescent of mountains, from 2,000 to 4,oooft. in height. These 
mountains are known in the east, on the Silesian frontier, as the 
Sudeten Gebirge, in the centre as the Riesen Gebirge, and in the 
west, on the Saxon frontier, as  the Erz Gebirge. The Riesen 
Gebirge are the most formidable. They constituted a definite bar- 
rier, some 36m. in length and 20 in  depth, to the movement of 
large forces. The principal routes from Prussia into Bohemia 
passed round either end of the Riesen Gebirge, through the 
lower and less rugged Sudeten and Erz Gebirge,--a fact which 
had, as will be seen, an important bearing on Prussian strategy. 
The Sudeten and Erz Gebirge were not steep, troops of all arms 
could move freely off the roads (except where the country was 
thickly wooded) and the so-called "passes" were in no sense 
defiles such as  those in the Alps or on the north-west frontier of 
India. Of the rivers, the Elbe, which rises in the Riesen Gebirge 
and eventually leaves Bohemia through the Erz Gebirge, is a 
considerable obstacle, 60 to 70 yards broad a t  Koniggatz. The 
Iser, too, is deep, swift and broad, and had some strategical and 
tactical significance. The other streams in the theatre of opera- 
tions were unimportant, except the Bistritz, as will be seen, a t  the 
battle of Sadowa. 

Mobi l iza t ion  and Concentration.-After a long period of 
diplomatic negotiation, during which both sides had made cer- 
tain military preparations, Austria ordered the mobilization of her 
Army of the North on April 27.  Prussia followed suit a week 
later. Mobilization arrangements had not then reached the 
nicety of timing that in 1914 made a delay of even a few hours 
dangerous and thus rendered the mobilization of a European 
state practically equivalent to a declaration of war. The Prussian 

Corps were originally concentrated in their recruiting areas, a 
waste of time, since they had again to  be broken u p  for  the 
movement to the frontier by rail, which began on May 16 and was 
completed by June 5 (the most considerable use of railways in 
war up t o  that time). 

Much ink has been spilt in criticism and defence of von 
Moltke's strategical deployment of the Prussian forces for this 
campaign, of which space permits only the barest possible out- 
line here. The outstanding features of a strategical problem, 
which von Moltke had been studying in all i ts bearings fo r  six 
years, were firstly, the mountain belt, with the almost roadless 
Riesen Gebirge in the centre, which had to be crossed if an offen- 
sive campaign into Bohemia were contemplated, and secondly, the 
salient formed by the province of Silesia, which greatly compli- 
cated the problem of defence should the enemy obtain the initia- 
tive. Von Moltke believed that Prussia's better transport arrange- 
ments would enable her armies, in spite of their later mobilization, 
to  forestall the Austrians in  northern Bohemia, provided they 
were moved thither with all speed, passing through the mountains 
on a broad front. Thus the importance of time, which impelled 
him to use all available rai!ways, matived the original detrainment 
on a front of 27 j miles, from Halle to  Neisse. Thence the corps 
were moved inwards, and by June 8 stood i n  three groups on a 
front of about 150 miles: Army of the Elbe (VIII.  Corps, 14th 
Div.) centre about Torgau; I. Army (II. ,  I I I . ,  IV. Corps) under 
Prince Frederick Charles, Senftenburg to Gorlitz; 11. Army (I., 
V., VI. Corps) under the Crown Prince, centre about Landshut; 
the Guard Corps was still a t  Berlin. Von Moltke would now 
have liked to unite the armies by a movement into Bohemia. 
But there followed a delay of nearly a fortnight due to the 
reluctance of Ring William to appear the aggressor in the con- 
flict. This delay was almost fatal to  the Prussian plan. 

Meanwhile the Austrian army had concentrated round Olmiitz 
in Moravia, near the Silesian frontier, with a detachment of the 
I .  Corps and a cavalry division in northern Bohemia. The Crown 
Prince, the commander of the Prussian 11. Army, convinced that 
an Austrian invasion of Silesia was imminent, proposed to move 
his army eastwards to about Neisse, to  meet the danger, and also 
requested the strengthening of his army by  the Guard Corps, 
originally allotted to  the I. Army. Moltke was somewhat reluc- 
tantly compelled to  agree to  a move that still further separated 
the 11. Army from the I. and exposed it  to  the danger of having 
to meet, unsupported, an attack by the Austrian main forces. 
This extension of front, for which von Moltke has been criti- 
cized, was probably less dangerous than it  appeared. Von Moltke 
was sure of the tactical superiority of the Prussian infantry, with 
its breech-loading weapon, and could therefore count on the 
ability of the 11. Army to delay any Austrian invasion long 
enough for the I. Army to intervene; he was also probably aware 
of the predilection of the Austrian high command for defensive 
strategy. 

On June I j King William relieved von Moltke of some of his 
anxieties by sanctioning the invasion of Saxony by the Army of 
the Elbe. Dresden was occupied on June 19 without fighting, the 
Saxon Army retiring into Bohemia. This brought the Army of 
the Elbe into close touch with the I. Army and i t  was now placed 
under the command of Prince Frederick Charles. There was still 
a wide gap between the I. and 11. Armies, and a forward concen- 
tration in  Bohemia was now hazardous, since Benedek had on 
June 17 ordered the march of the whole Austrian army from 
Olmiitz towards Josefstadt. Nevertheless, Moltke chose the bold 
part, and on June 2 2  issued his famous order for the advance of 
the I. and 11. Armies towards a point of junction a t  Gitschin. 
The forces of both combatants were thus hurrying towards the 
same area-the Austrians united, the Prussians seeking to unite. 

THE ADVANCE TO KQNIGGRATZ 
T h e  Pruss ian  I. Army.-The danger threatening two sepa- 

rated forces which seek to unite within range of a n  active enemy 
is obvious. The one may be delayed and held fast by a detach- 
ment whilst the other is overwhelmed by the enemy's main mass. 
I t  appeared to von Moltke that the 11. Army was the more 



SEVEN WEEKS' WAR [ADVANCE TO K ~ S I G G R A T Z  

exposed and had the harder task to win a passage through the 
mountains; he therefore enjoined on the Commander of the I. 
Army a rapid advance on Gitschin in order "to shorten the crisis." 
Prince Frederick Charles with the I. and Elbe Armies had an 
unexpectedly easy task at  first, since he was allowed to pass the 
defiles of the Erz Gebirge without opposition. The Austrian 
detachment on this wing (Saxon Corps, I. Corps, 1st Light Cav- 

alry Division) had been ordered by Benedek to hold the line of 
the Iser. I n  the advanced guard combats of Hiihnenvasser and 
Pod01 on June 26 the Prussians secured crossings over this 
river, and the Austrians had their first experiences of the deadli- 
ness of the breech-loader. Prince Frederick Charles spent the 
whole of the 27th in manoeuvring his forces into position for an 
enveloping battle a t  Miinchengratz, where he supposed the main 
body of the Austrian detachment to be, and practically the whole 
of the 28th in manoeuvring them back into line of march, when 
he found that the enemy had retired on Gitschin without await- 
ing his blow. I n  the battle of Gitschin on the 29th the ground 
favoured the Austrians, who had an opportunity of crushing the 
head of one of the Prussian columns before the other could reach 
the field of battle. But the superior weapon and skilful handling 
of the Prussian infantry won the day and in the end the Austrians 
and Saxons suffered a severe defeat. Thus by the 30th the I .  and 
Elbe Armies had reached their original rendezvous. Their com- 
mander had, however, been guilty of several errors. Of these the 
most flagrant was the placing of his cavalry in the rear, with the 
result that he was always in ignorance of his enemy's disposi- 
tions and moves. His unjustified halt of the I .  Army on June 25 
before i t  was clear of the mountains, and his faulty dispositions a t  
Gitschin might have been severely punished had the Austrian high 
command been less inept. 

Engagements  of t h e  Second Army.-Meanwhile the 11. 
Army had been fighting hard to  win through the mountains and 
to reach the line of the Upper Elbe. The first engagements on 
this wing took place on June 27. The Prussian advance on that 
day was in three columns: on the right the I. Corps was to push 
through Trautenau; on the left the V. Corps was directed on 
Nachod; in the centre the Guard Corps was given Eipel as its 
destination, with the task of supporting the Corps on its right 
or left a t  need. The advanced guard of the I. Corps drove back 
a part of the Austrian X. Corps, and early in the afternoon secured 
the exits from the defile a t  Parschnitz. But the Prussian Com- 
mander, Bonin, thinking the action was over, neglected to hasten 
the deployment of the remainder of his Corps and refused the 
proffered assistance of a division of the Guard. Later in the after- 
noon the remainder of the Austrian X. Corps reached the battle- 
field, and counterattacked vigorously. They drove in the Prussian 
advanced troops and caused the I. Corps to  retreat in complete 
disorder across the frontier. On the same day the Prussian V. 
Corps won an important success a t  Nachod against the Austrian 
VI. Corps. Here, as a t  Trautenau, the Prussian advanced guard 
was attacked by a greatly superior force before the main body 

was clear of the defile behind But von Steinmetz, commander of 
the V. Corps, a veteran who had fought in the Napoleonic wars, 
was of more resolute mettle than Bonin, and after a hard strug- 
gle won clear of the defile and drove back his enemy. On the 
following day, the 28th, the Prussians continued their advance and 
won two successes. The Guard Corps at  Soor defeated the Aus- 
trian X. Corps, the victors of Trautenau, while Steinmetz's V. 
Corps at  Skalitz drove back the Austrian VIII.  Corps, which had 
relieved the VI. Corps in front of him. The success of the Guard 
Corps opened the Trautenau defile and enabled the rallied I. 
Corps to resume its advance. On the 29th Steinmetz won a third 
success, a t  Schweinschadel, this time over the Austrian IV. Corps. 
By the evening of June 30, the 11. Army had disposed of the ir- 
resolute and unco-ordinated opposition of its enemies and had 
established itself on the line of the upper Elbe, with its centre 
about Koniginhof. The I. Army and Army of the Elbe, which 
had received orders to  continue their advance beyond Gitschin in 
the direction of Koniggratz, were now within a day's march of 
the II .  Army. Moltke's first strategical aim, the junction of the 
Prussian forces, had practically been accomplished. On the same 
date, the goth, Benedek gave orders for a retreat of the Austrian 
Army on Koniggratz, and thus acknowledged that he had forfeited 
the advantage which a central position between two separated 
hostile forces might have given him. 

Benedek's Vacillation.-Moltke's bold gambit had gone un- 
punished and had given him a winning strategical position. Let 
us turn to the Austrian side of the board, consider Benedek's 
handling of the pieces during these last ten days of June, and 
enquire whether (as most critics hold) he missed an opportunity 
of defeating his enemies in detail, and if so, by what false moves. 
In  the first place, he was probably correct in his decision to 
advance into northern Bohemia rather than to invade Silesia, and 
his march of some 200,000 men from Olmutz to  Josefstadt was 
well enough ordered. But he had already lost time-the most 
precious element of war, as of chess-and was always a t  least 
one move in the game behind his opponent. Thus while the Prus- 
sian armies were widely separated in a lateral direction, the Aus- 
trian army as it  approached the critical point of Josefstadt was 
also widely dispersed-from front to rear. If Benedek was t o  
use his central position t o  strike t o  right and left alternately, 
he must first gain time to close up his army. H e  could gain this 
time only by his own efforts, by so using detachments from his 
main force as to impose delay on the forward march of the 
divided armies of his opponents. This fact he never grasped, he 
seems hardly to  have realised any especial need for haste, but 
to have assumed that he would be given time to assemble, and 
even to rest his forces before having t o  make up his mind and 
to assume the offensive. Certainly his instructions to  his detach- 
ments show no sense either of a definite plan or of the impor. 
tance of keeping elbow-room for manoeuvre. His western de- 
tachment (I.  Corps and Saxons) properly handled, should have 
been able seriously to delay the Prussian I. Army in the moun- 
tains and on the line of the Iser. But Benedek's instructions were 
vague, and the Commander of the I. Corps, Clam Gallas, was 
incompetent, so that the Prussians were able to advance to Git- 
schin with hardly a check. On the other wing, the opportunity 
to delay or destroy the Crown Prince's army a t  the exits from 
the mountains was also lost through want of clear orders and 
energetic action. 

Military writers who have commented on the campaign have 
satisfied themselves that Benedek should have delayed the I. 
Prussian Army and Army of the Elbe and have thrown his whole 
weight in the first instance against the Crown Prince, before the 
latter could extricate himself from the mountains. Benedek's 
own conception, so far as he had any definite plan, seems to have 
been the opposite-to delay the Crown Prince and to attack the 
armies of Prince Frederick Charles. But he never formulated a 
clear-cut scheme either for holding up  the one enemy or for 
offensive action against the other. And under their relentless 
pressure he presently abandoned his own plans, took up  a posi- 
tion and passively awaited attack. Much of Benedek's irresolu- 
tion can probably be traced to the influence of KrismaniL's defen- 
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THE BATTLE OF KONIGGRATZ (OR SADOWA) 
The Pruss ian  Plans.-On July I two great hosts of nearly 

a quarter of a million men each (the largest forces that met on 
one battlefield till the World War of 1914) lay within a few miles 
of each other. I t  might have been expected that a "set-piece" 
battle would ensue; that the Austrian army, now thrown on the 
defensive, would select the most favourable position in which 
to await attack, and that the Prussians after due reconnaissance 
would assault, if unable to manoeuvre their enemies out of their 
selected position. Actually, on July 3, 1866, these two great 
armies biundered i n ~ o  battle on a field and in ~ircumstar~ces which 
neither commander had chosen nor foreseen. The incidents which 
led up to this result deserve some attention. They showed that 
the art of reconnaissance had been forgotten with the passing of 
Napoleon. Neither Prussian nor Austrian army had any other 
employment for its numerous cavalry, than to await the oppor- 
tunity for a charge on the battlefield. Hence, though only a few 
miles apart, they completely lost touch with each other for more 
than 48 hours, and made their dispositions blindfold. 

T o  consider first the Prussian plans. Von Moltke had de- 
liberately kept an interval of half a day's march between the I .  
and 11. Armies, though there was no longer any bar to their close 
assembly. H e  had realized-he was the first to do so-that the 
union of two forces from different points on the field of battle 
itself, the one striking the enemy frontally, the other in flank, 
had been made possible by modern inventions and would lead to 
decisive results. The method by which he proposed in this in- 
stance to  put his theories into practice is characteristic. He set 
himself a tactical problem-to select the best defensive position 
for the Austrian army-solved it  to  his own satisfaction by plac- 
ing his opponents east of the Eibe with flanks on the fortified 
crossings of Josefstadt and Koniggratz, and issued orders to the 
Prussian forces accordingly, without ascertaining by reconnais- 
sance whether or not Benedek had arrived at  the same able 
solution of the problem. Moltke's orders for July 3 directed 
the I. Army and Army of the Elbe towards Koniggratz and 
Pardubitz, while the 11. Army on the left bank of the Elbe was to  
reconnoitre the line of the Aupa and Mettau rivers with a view 
to advancing next day against the supposed right flank of the 
Austrians. Actually, the Austrian army was still west of the Elbe, 
so that had Moltke's orders been executed the I .  Army would 
have been exposed unsupported to the whole Austrian army, and 
could hardly have avoided defeat. The chain of events which 
modified these orders and made a Prussian victory possible was 
as follows. On the evening of July 2 Prince Frederick Charles 
sent out reconnaissances and discovered that there was a large 
Austrian force between the Bistritz and the Elbe, though he did 
not yet realize that the whole Austrian army was there. He at  
once made preparations to attack this force on the morning of the 
grd, and sent a letter to the Crown Prince to ask for one of the 
latter's Corps to  cover his left flank. The Crown Prince was 
asleep when the letter reached his H.Q. at  2 A.N. and his Chief 
of Staff, Blumenthal, without awakening him refused Prince 
Frederick Charles' request. Meanwhile, however, duplicates of 
the I. Army's orders had reached Moltke, who was prompt to 
realize the situation and instant t o  decide. Orders were sent 
forthwith from Imperial H.Q. for the Crown Prince to co-operate 
with his whole army. These orders did not reach him till 4 A.M. 
of the morning of the battle. 

A u s t r i a n  Dispositions.-The retreat towards Koniggratz on 
July I had been confused by bad staff work. On July 2 there- 
fore the army halted to rest instead of crossing to the east of 

sive theories, but it  was rooted in his sense of having to perform 
a task beyond his powers. The result of his half measures had 
been disastrous. In  the engagements between June 26 and June 
30, six of the eight Austrian Corps had met defeat and had suf- 
fered severely in their massed formations against the fire of the 
breech-loader. The Austrian losses had been well over 30,000, 
while those of the Prussians were less than a quarter of that 
total. I t  was a disillusioned army that retired on Koniggratz, 
under a leader who was not far from being demoralized. 

he accepted his disgrace and loyally kept silence. Whether in 
any case he intended to fight a decisive battle west of the Elbe 
or on July 3 is doubtful. His orders, issued late at  night on July 
2, are almost incredibly bad judged as orders for a decisive battle. 
Bonnal, the author of Sadowa, says: "Except a t  Ulm and Sedan, 
no worse dispositions for an army about to  accept battle have 
ever been made." I t  is, however, more likely that Benedek's 
dispositions were made merely with a view to providing for the 
safety of his army during another day's rest, after which he 
proposed to take up a position behind the Elbe. If so, he once 
again showed his disregard of the time factor. The orders pro- 
vided for  the army to occupy a semi-circuiar position between 
the Trotina and Bistritz streams with the centre in  front of the 
village of Chlum, about 10 miles north-west of Koniggratz. A 
mile or so north of Chlum lies the Swiep Wald, in the struggle 
for which the issue of the battle was decided. The position 
might have been made a reasonably strong one, but the orders 
were vague and crude and did not reach some of the Austrian 
corps till 6 A.M., by which time the advanced troops on both 
sides were already in contact. Henikstein and Krismanit, as  
well as Clam Gallas, had been superseded, but the new Chief of 
Staff, Baumgarten, did not arrive till the morning of the battle. 

The Battle.-The numbers engaged were: Prussians 220,000 
(including 14,000 cavalry) with 780 guns, Austrians and Saxons 
215,000 (including 24,000 cavalry) with 770 guns. Early in the 
morning (which was dull and rainy) Prince Frederick Charles 
advanced his force to the Bistritz, intending to hold the line of 
that river until the 11. Army could appear on the field. But his 
hand was forced by the action of his left division (7th) under 
Fransecky, which was already across the Bistritz and advanced 
into the Swiep Wald, where it  drew on itself the whole weight 
of the Austrian right wing, IV. and 11. Corps, and caused these 
Corps to  face west instead of north. I t  fought magnificently 
against heavy odds, but its danger led to the premature advance 
of the remainder of the I. Army across the Bistritz. Thus during 
the whole morning the I. Army was struggling against greatly 
superior Austrian forces and was hard pressed. Meanwhile the 
advanced guard of the Army of the Elbe was engaged on the right 
with the Saxon Army at  Nechanitz. Shortly after noon the 
leading troops of the 11. Army appeared on the field and soon 
decided the conflict. They caught the Austrian 11. and IV. Corps 
in the act of retiring from the Swiep Wald to the positions they 
had originally been ordered to hold from Chlum and Nedelist to 
the Elbe, quickly routed them, and seized Chlum. The Austrian 
reserve corps then made two counter-attacks on Chlum. 
These failed, and by 4:30 P.M. the Austrians were in full retreat, 
gallantly covered by the self-sacrificing charges of their cavalry 
and by the steadiness of their artillery. There was great con- 
fusion a t  the river crossings, but the pursuit was not pressed, the 
victors themselves being in almost as great confusion as the van- 
quished owing to the lines of advance of the I. and 11. Armies 
having converged. The Austrian losses were about 45,000, of 
whom 20,000 were prisoners, and 150 guns; the Prussian losses 
were under ~o,ooo.  The features of the battle were, on the 
Prussian side, the extraordinary influence of the gallant fighting 
of Fransecky's division in the Swiep Wald, the deadliness of the 
breech-loader, and the spirit which animated the swift and resolute 
march of the 11. Army to the rescue of the I. Army. On the 
Austrian side, the artillery was brilliantly handled throughout the 
battle, and the cavalry by their devotion at  the end made some 
amends for their failures in reconnaissance. 

Benedek withdrew his army unmolested to  the fortress of 
Olmutz to recuperate, thus placing himself on the flank of the 

the Elbe, as seems to have been the original intention. Mean- 
while Benedek, who had now lost all faith in his advisers and in 
his troops as  well as in himself, telegraphed to his emperor ad- 
vising the immediate conclusion of peace. The emperor's reply 
"Has a battle been fought?" seems to have resolved Benedek 
to stand and fight. The full history of his correspondence with 
the Emperor and of the instructions he received a t  this crisis 
has never been disclosed. Pressure was probably brought on him 
to give battle against his better judgment, but after the disaster 
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Prussian advance on Vienna. There is no virtw, however, in a 
flank position unless the troops have the power to issue offensively 
from it, as these had not. The Archduke Albert, who had suc- 
ceeded to the chief command, ordered the army from Olmutz to 
Vienna, t o  join the two corps brought back from Italy in the direct 
defence of the capital. The Austrians eventually succeeded in as- 
sembling a t  Vienna, t h ~ u g h  an engagement with the Prussian 11. 
Army a t  Tobitschau on July I j forced the three reax corps from 
Olmiitz to  make a wide detour. Prussians and Austrians were 
facing each other outside Vienna when an armistice was agreed 
to on July 22, followed by peace on Prussia's terms. 

The Campaigns  in Western Germany.-Space permits only 
a brief reference to the operations of the Army of the Main 
under Gen. von Falkenstein, to  whom had been given the task 
of dealing with the minor German States allied to Austria. The 
Hanoverian army on its way to join the Bavarians won a success 
over a Prussian column a t  Langensalza on June 27, but was sur- 
rounded and forced to capitulate two days later. The operations 
against Bavaria lasted all July and consisted of a series of small 
actions, as a result of which the territory of the States hostile t o  
Prussia had mostly been over-run when an armistice was concluded 
early in August. 

Comments.-The campaign of 1866 marks the dawn of mod- 
ern war, and may be said to  represent the passing of the military 
ar t  from an amateur to a professional basis. The characteristic 
of the professional is constant and assiduous practice a t  all times, 
not only when engaged in a match. Similarly, Moltke introduced 
unceasing preparation i n  peace for  every detail in war and en- 
joined diligent study on commanders of all grades. Moltke's the- 
ories 'of war (enunciated in his famous "Memorandum for the 
Guidance of Superior O&cers,"--issued in 1868) also mark a 
stage in the science of strategy, which may be studied in Caem- 
merer's Development of Strategical Scielam. Historians a century 
hence may write that Clausewitz and his disciple von Moltke killed 
war by making it  so serious, so dull and so deadly. 

BIBLIOGRAPHY.-The English translation of Bonnak's Sadowa (1907) 
contains a full bibliography of works published up to that date. 
Neil1 Malcolm, Bohemia 1886 (rgrz), and translations of Moltke's 
Projects and Correspondence are the principal works pubIished in 
English since that date. (A. P. W.) 

SEVEN WISE MASTERS, THE, a cycle of stories of 
oriental origin. A Roman emperor causes his son to be educated 
away from the court in the seven liberal arts by seven wise 
masters. On his return to court his stepmother the empress seeks 
to seduce him. H e  is bound over to a week's silence. During this 
time the empress accuses him and seeks to bring about his death 
by seven stories which she relates to  the emperor; but her narra- 
tive is each time confuted by tales of the craft of women related 
by the sages. Finally the prince's lips are unsealed, the truth 
exposed, and the wicked empress is executed. 

An analogous collection of stories occurs in Sanskrit, but the 
Indian original is unknown. Travelling from the east by way of 
Arabic, Persian, Syriac and Greek, it  was known as the book of 
Sindibbd, and was translated from Greek into Latin in the 12th 
century by Jean de HauteseilIe, with the title of Dolopathos 
(edit. H. Oesterley, Strasbourg, 1873). This was translated into 
French about 1210 by a trouvkre named Herbers as Li Romans  di 
Dolopathos. The German, English, French and Spanish chap- 
books of the cycle are generally based on a Latin original. Three 
metrical romances probably based on the French, and dating from 
the 14th century, exist in English. The most important of these 
is T h e  S e v y ~ z  Sages by John Rolland of Dalkeith, edited for the 
Bannatyne club (183 7). 

The Latin romance was frequently printed in the 15th century, and 
Wynkyn de Worde printed an English version about 1515. See 
G. Paris, Deux ridactions du roman des sept sages de Rome (1876, 
Soc. des. anc. textes fr . )  ; Buchner, Historia septem sapientiunz . . . 
(Erlangen, 1889) ; K. Campbell, A Stz~dy  of the Romance of the 
Seven Sages with rpecial reference to the widdle English versions 
(Baltimore, 1898) ; D. Comparetti, Researclzes re~pecting the Book of 
Sindibcd (Folk-Lore Soc., 1882). 

SEVEN WISE MEN OF GREECE, THE, a collective 
name for certain sages who flourished c. 620--5 50 B.C. The generally 
accepted list is Bias. Chilon, Cleobulus, Periander, Pittacus, Solon, 

Thales ( q q . ~ . ) ,  although ancient authorities differ as to names 
and number. 

See "Septem sapientium carmina et apophthegmata," with short 
biographies in F. hlullach, Fmgm. philosoph~ru?n Graec., i. (1860) ; 
H. Diels, Die Fragmente der Vorsokratiker, Bd. 2 (4th ed., 1922) and 
Uberweg, Grundriss der Gesch. der Philosophie, Bd. I. (1926). 

SEVEN WONDERS OF THE WORLD, the name con- 
ferred on a group of ancient works of ar t  which had obtained 
pre-eminence among the sight-seers of the Alexandrian era. The 
earliest extant list, doubtless compiled from the numerous guide 
books then current in  the Greek world, is that of the epigram- 
matist Antipater of Sidon (2nd century B.c.). A second and 
slightly divergent list from the hand of a Byzantine rhetorician 
has been incorporated in the works of Philo of Byzantium. The 
monuments are as follows:-(I) the pyramids of Egypt, (2) the 
gardens of Semiramis a t  Babylon, (3) the statue of Zeus at 
Olympia (see PHEIDIAS), (4) the temple of Artemis a t  Ephesus, 
(5) the Mausoleum a t  Halicarnassus (see  MAUSOLEUM), (6) the 
Colossus at  Rhodes, (7 )  the Pharos (lighthouse) of Alexandria, 
or the \.trails of 'Babylon. 

See "Philo," De septem mundi miraculis (ed. Hercher, Paris, 1858). 

SEVEN YEARS' WAR (1756-1763)) the name given to 
the European war which arose from the formation of a coalition 
between Austria, France, Russia, Sweden and Saxony against 
Prussia, with the object of destroying, or a t  least crippling, the 
power of Frederick the @eat. Prussia was joined by England, 
and between England and France, as usual, a maritime and colon- 
ial war broke out a t  the first pretext; this war laid the foundations 
of the British empire, for ere the seven campaigns had been 
fought in Europe, the French dominion in Canada and the French 
influence in India, in spite of Dupleix, Lally and Montcalm, had 
been entirely overthrown by the victories of Clive, Amherst and 
Wolfe. Great as was the efiect of these victories on the history of 
the world, however, i t  is a t  least questionable whether the stead- 
fast resistance of Prussia, almost single-handed as she was-the 
resistance which laid the solid, if then unseen, foundations of 
modern Germany-is not as important a phenomenon, and from 
the technical military standpoint Rossbach and Leuthen, Zorn- 
dorf and Kunersdorf possess an interest which it  would be pos- 
sible perhaps to  claim for Plassy and for Quebec, but not for bor- 
der conflicts in Canada and India. I t  is not only battles, the dis- 
tinct and tangible military events, that make up  the story of 
Frederick's defence. There are countless marches and manoeuvres, 
devoid of interest as regards their details; but, as indications of 
the equilibrium of forces in 18th-century warfare, indispensable 
to  a study of military history as a whole. 

Pirna.-Learning of the existence and intentions of the coali- 
tion, Frederick determined to strike first, and he concentrated 
his 150,ooo men as follows :-I I ,000 men in Pomerania to watch 
the Swedes, 26,000 on the Russian frontier, 37,000 men under 
Field Marshal Schwerin in Silesia and a main body of 70,000 in 
three columns ready t o  advance into Saxony a t  a moment's 
notice, the king being in chief command. On Aug. 29, 1756 the 
Saxon frontier was crossed. Dresden was occupied on Sept. 10, 
the Saxon army, about 14,000 strong, falling back before the in- 
vaders to  the entrenched camp of Pirna, an almost inaccessible 
plateau parallel to  the Elbe and close to  the Bohemian frontier. 
The secret of the Prussian intentions had been so well kept that 
the Austrians were still widely distributed in Bohemia and Mor- 
avia. 32,000 men under Field Marshal Browne were a t  Kolin, 
and 22,000 under Piccolomini a t  Olmutz, when on Aug. 31 the 
news of the invasion arrived, and such was their unreadiness that 
Browne could not advance till Sept. 6, Piccolomini until Sept. 9. 
Meanwhile the Prussians, leaving detachments to  watch the exits 
from Pirna, moved up  the Elbe and took post a t  Aussig to cover 
the investment of the Saxons. Learning of Browne's approach on 
Sept. 28, the king, assuming the command of the covering force, 
advanced yet farther up the Elbe to meet him, and the two armies 
met at  Lobositz (opposite Leitmeritz) on the morning of a c t .  I .  

The battle begdn in a thick fog. rendering dispositions very diffi- 
cult, and victory fell to the Prussians, principally owing to the 
tenacity displayed by their infantry in a series of disconnected 
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local engagements. The nature of the ground rendered pursuit 
impossible, and the losses on both sides were approximately equal 
-viz. 3,000 men-but the result sealed the fate of the Saxons. 
who after a few half-hearted attempts to escape from their en- 
trenchments, surrendered on Oct. 14, and were taken over bodily 
into the Prussian service. Prussian administrators x-ere appointed 
to govern the country, and the troops took up winter quarters. 

The coalition had undertaken to provide 500,000 men against 
Prussia, but a t  the beginning of the year only 132,000 Austrians 
stood ready for action in northern Bohemia. Against these the 
king was organizing some 250,000, 45,ooo of whom were paid for 
by British subsidies and disposed to cover Hanover from a French 
attack. After leaving detachments to  guard his other frontiers, 
Frederick was able to  take the field with marly 150,ooo men, but 
these also were scattered to  guard a frontier some 2 0 0  mi. in 
length-the left wing in Silesia under Schwerin and the duke of 
Brunswick-Bevern. the centre and right under the king. In April 
the operations began. Schwerin and Bevern crossed the moun- 
tains into Bohemia and united at  Jung Bunzlau, the Austrians 
falling back before them and surrendering their magazines. The 
king marched from Pirna and Prince Maurice of Dessau from 
Zwickau on Prague, a t  which point the various Austrian com- 
mands were ordered to concentrate. 

B a t t l e  of Prague.-On the morning of May 5 the tvhole army. 
except a column under Field Marshal Daun, was united here under 
Prince Charles of Lorraine. and the king, realizing the impossi- 
bility of storming the heights before him, left a corps under Keith 
and a few detachments to watch Prague and the fords across the 
river, and marched upstream during the night and, crossing above 
the Austrian right, formed his army (about 64,000) for attack 

at  right angIes to the Austrian front. The ground had not been 
reconnoitred, and in the morning mist many mistakes in the de- 
ployment had been made, but as Daun was known to be but 20 

mi. away and the Austrian army was changing its front to  meet 
the unexpected attack, the king threw caution to the winds and 
sending Zieten with his cavalry by a wide detour to  cover his left, 
he ordered the whole to advance. One of the most savage battles 
in history was the result. Almost immediately the Prussian in- 
fantry became entangled in a series of morasses, the battalion 
guns had to be left behind and the troops had to correct their 
alinement under the round shot fired by the Austrians, who had 
completed their change of front in  time and now stood ready to 
sweep the open glacis before them. Before the storm of bullets 
and the grape and canister of the heavy and battalion guns the 
Prussian first line faltered and fell in thousands. Their attempts 
to  prepare the way for the bayonet assault broke down. Schwerin 
was killed. But the second line carried the survivors on, and in 
the nick of time Zieten's cavalry drove the Austrian horsemen off 
the field and broke in on the flank and rear of their infantry. This 
turned the scale, and the Austrians retreated into Prague in hope- 
less confusion, leaving some ~ o , o o o  men (14.8%) on the ground, 
and 4,275 prisoners, out of about 66,000, in their enemy's hands. 
The Prussians lost 11,740 men killed and wounded and 1,560 
prisoners. and in all 20.8% of their strength. The actual fighting 
seems only t o  have lasted about two hours, though firing did not 
cease till late at  night; 16,000 Austrians managed in the confu- 
sion to evade capture and join Daun, who made no movement 
either on this or succeeding days to come to the assistance of his 
comrades. but began a leisurely retreat towards Vienna. The Prus- 
sians immediately began the siege of the town, and aftcr a month's 
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delay Daun, now a t  the head of some 60,000 men, moved forward 
to the relief of the city. Learning of his approach, the king, taking 
with him all the men who could be spared from the investment 
and uniting all wailable detachments, moved to meet him with 
only 34,000 men, and on June 18 he found Daun strongly 
entrenched. 

B a t t l e  of Kolin.-He immediately endeavoured to march past 
him and attack him on the right flank-a repetition of the Prague 

manoeuvre without its concealment-but the Austrian light troops 
harassed his columns so severely during the movement that with- 
out orders they wheeled to drive them off and, being thus thrown 
into disarray, they took three divergent objectives. Their dis- 
united attacks all fell upon superior numbers, and after a most 
obstinate struggle they were badly beaten with a loss in killed and 
wounded of 6,710 (18.6%) and 5,380 prisoners with 45 guns. 
The fighting lasted 5: hours. The Austrian loss was only 8,000 
out of 53,500, or 15.2%, of whom only 1,500 were taken prisoners. 

This disaster entailed raising the siege of Prague, and the Prus- 
sians fell back on Leitmeritz. The Austrians, reinforced by the 
48,000 troops in  Prague, followed them ~oo,ooo strong, and, fall- 
ing on Prince August Wilhelm of Prussia, who was retreating ec- 
centrically (for commissariat reasons) on Zittau, inflicted a severe 
check upon him. The king was compelled to abandon Bohemia, 
falling back on Bautzen. Having re-formed his men and calling 
in Keith's 27,000 men from Pima, he again advanced, but found 
the enemy so strongly posted a t  Burkersdorf (south of Bischof- 
swerda) that he relinquished his purpose and retreated on Bern- 
stadt. 

F reder ick  in t h e  West.-Meanwhile his enemies had been 
gathering around him. France had despatched ~oo,ooo men under 
d'EstrCes against Hanover, where Cumberland with 54,000 stood 
to meet him, and another 24,000 men were marching through 
Franconia to  unite with the "Army of the Holy Roman Empire" 
under the prince of Saxe-Hildburghausen. Fortunately this latter 
army was not as formidable as its title, and totalled only some 
60,000 most undisciplined and heterogeneous combatants. In the 
north ~oo ,ooo  Russians under Apraxin were slowly advancing into 
East Prussia, where Lehwald with 30,000 was preparing to 
confront them, and 16,000 Swedes had landed in Pomerania. 
On June 26 Cumberland had been beaten at  Hastenbeck by 
d'EstrCes, and the French overran Hanover and Brunswick. The 
king, leaving Bevern with only 13,600 men in Silesia to watch 
the Austrians, began to march across Germany t o  succour Cum- 
berland. Arrived a t  Leipzig on Sept. 3, he heard of Lehwald's 
defeat a t  Gross-Jagerndorf on Aug. 30, and immediately after- 
wards of Cumberland's convention of Kloster Seven, which gave 
up Hanover t o  the French. Fearing that the French army now set 
free in Hanover might unite with the Army of the Empire under 
Hildburghausen and with 150,ooo men march direct on Berlin, 
Frederick, taking with him 23,000 men, marched to join Prince 
Ferdinand in the district about Halberstadt, hoping to strike 
his blow before the enemy's junction could be completed. Mo- 
bility, therefore, was the first consideration, and arrangements for 

supply having been made in advance along his road, his troops 
covered 170 m. in 12 days (September 1-13). But Hildburg- 
hausen, not having been joined by d'EstrCes, refused t o  fight 
and fell back into the wooded districts of Thuringia and Fran- 
conia. Bad news now reached Frederick from Silesia; leaving 
Ferdinand to observe Hildburghausen, he marched with all haste 
to Eckersberg to  support Bevern. Arrived here, he found more 
bad news from Berlin, which had been entered by a body of 
Austrian raiders under Hadik and plundered. Prince Maurice 
and Seydlitz were sent by forced marches to  its aid, and before 
them Hadik retired at  once (Oct. 18). Finding the Austrians 
for the moment quiescent and hearing that Hildburghausen was 
again advancing, the king now concentrated all available men 
on Leipzig and marched to support Prince Ferdinand. Hildburg- 
hausen took up a position about Meucheln on Nov. 2, and on the 
5th moved off to  repeat Frederick's manoeuvre of Prague against 
its inventor. 

R0ssbach.-The Battle of Rossbach (q.v.) followed. I n  this 
Seydlitz and the Prussian cavalry won imperishable renown. 
Aided only by the fire of 18 guns and of 7 battalions of infantry, 
only two of which fired more than five rounds, the Prussian squad- 
rons swept down upon the marching columns of the Allies and in 
about 40 minutes the whole 64,000 were in  full flight. Never was 
a victory more timely, for the Prussian army was almost worn 
out and more bad news was even then on the way. Bevern in 
Silesia, who had been beaten a t  Moys near Gorlitz (Sept. 7) and 
in the battle of Breslau on Oct. 22, had been compelled to retire 
behind the Oder, leaving the fortresses of Schweidnitz and Breslau 
to their fate, and both had capitulated within a few days. Leaving 
a small reinforcement for Ferdinand, the king now moved by 
forced marches t o  Liegnitz. The distance, about I 70 m. through 
difficult country, was covered again in 12 days, but the numbers 
were small, only 13,000, which shows how tremendous had been 
the drain upon the men of the previous six weeks' exertions. On 
the night of Dec. 4, having joined the beaten forces of Bevern a t  
Parschwitz, making in all 43,000 men of very unequal fighting 
value, he decided to attack the 72,000 Austrians who lay across 
the Breslau road, their centre marked by the village of Leuthen 
( q . ~ . ) .  His position appeared so desperate that he sent for all his 
generals, laid the facts before them, announced his decision to 
attack and offered t o  accept any man's resignation without preju- 

dice to his character should he deem the risk too hazardous. 
Needless to say, not one accepted the offer. 

Ba t t l e  of Leuthen.-Covered by the low rolling hillocks of the 
district, the army now moved off t o  its right across the Austrian 
front, the advance led by Zieten and half the cavalry, the rear 
covered by Driessen with the remaining half-some 40 weak 
squadrons. The infantry having gained a position sufficiently on 
the Austrian flank, now wheeled into line and attacked in Cchelon 
of battalions from the right. The  battle soon became desperate, 
and the Austrian cavalry on their right wing under Luchesi, 
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unaware of Driessen's presence as a flank guard, issued out of their 
lines, wheeled to their left and swept down upon the refused 
flank of the Prussian infantry; but they never reached them, 
for Driessen, seizing his opportunity, set his squadrons in motion 
and attacked. The Austrians, completely surprised, were ridden 
down and driven back on to the front of their own infantry, and 
the pressure of the fugitives threw the rear of their left wing 
into confusion and in a short time the ruin of their army was 

had succeeded in making paths across the Zaberngrund on which 
the Russian right rested, flung himself upon the great square, 
and rode over and destroyed the whole mass in  a prolonged 
m&lCe in which quarter was neither given nor asked. Relieved 
by this well-timed charge, the king now re-formed the infantry 
already engaged, and concentrated all his efforts on the south- 
west angle of the great centre square. Again the Russians more 
than held their own, issuing forth from their squares and cap- 

completed. When the news of Driessen's charge was brought to 
the king his astonishment was expressed in the single phrase, 
"What, that old fool Driessen?" The fighting, however, had been 
desperate, and though the Austrians out of their 72,000 lost 37% 
including 20.000 prisoners, with 116 guns, the Prussians lost 6,200 
(14%) making with the other battles of the year a total of nearly 
75,000 men, and not including losses in minor skirmishes and 
on the march. 

Campaign of 1758.-The raid upon Berlin had accomplished 
nothing, and the advance of the Russian main body had died out 
for want of resolution to seize the opportunities offered by Fred- 
erick the Great's absence. The Tsaritsa, annoyed by his slowness, 
recalled Apraxin and appointed Fermor in his place: Utilizing 
the winter snows, he collected some 31,000 men and crossed the 
frontiers of East Prussia (Jan. 10, 1758) and attempted to annex 
the province, driving out all the Prussian officials who refused 
to swear fealty to Elizabeth. This took time, and when the period 
of thaw supervened the Russians were immobilized and could 
not advance until approaching summer had dried the roads again. 
For the moment, therefore, no danger threatened Frederick from 
this quarter, and Rossbach had effectually tamed the French. 
The Swedes, too, showed little energy, the "roadless" period 1 
affecting them equally with the Russians. 

Frederick therefore resolved to seize the opportunity to renew ! SMILES 

his invasion of Austria. As a beginning he recaptured Schweid- 
nitz in April with 5,000 prisoners. The Austrian field army under 
Daun lay about Koniggratz, covering all the passes out of Silesia; 
but covered by the newly formed "Free Corps" (his answer to 
the semi-savage Croats, Pandours and Tolpatches of the Austri- 
a m ) ,  Frederick marched right across their front on Olmiitz, 
whilst a special corps (30,000) under Prince Henry threatened 
their left from Saxony and the Elbe. He had with him about 
40,000 men. But Olmiitz lay go m. from the Prussian frontier, 
and the Austrian light troops swarmed in the intervening district. 
Ultimately a great Prussian convoy was destroyed in the action 
of Domstadl, and the siege of Olmiitz had to be raised (July I )  ; 
but instead of marching back the way he had come Frederick 
led his troops through Bohemia practically in the rear of Daun's 
army, and on July 14 entered Daun's empty entrenchments at  
Koniggratz. Fermor's Russians were now again in the field and 
had reached Posen, burning and plundering horribly. By skilful 
manoeuvring the king deceived the Austrians till the roads to  
Silesia by Skalitz and Nachod were open and then by a rapid 
march passed over into Silesia, reaching Griissau (near Landshut) 
on Aug. 8. Leaving Keith with half his force to hold this district, 
he then marched to Frankfurt-on-the-Oder, taking with him only 
some 15,000 men, to strengthen the wing already engaged against 
the Russians. Frankfurt was reached on Aug. 20. Fermor was 
then besieging Ciistrin with 52,000 men, and hearing of the king's 
approach he raised the siege and placed himself behind a formid- 
able obstacle facing north, near Zorndorf, from which direction 
the king was approaching. 

Battle of Zorndorf.-Seeing that the same obstacle that pre- 
vented him from attacking the Russians prevented them equally 
from attacking him, the king marched right round Fermor's 
eastern flank-the Russians gradually forming a fresh front to  
meet him-so that  when the Prussian attack began on the morn- 
ing of Aug. 25 they stood in three irregular squares, divided from 
each other by marshy hollows, and thus unable to render one 
another support. The king made his first effort against the 
square on the right-Seydlitz with his squadrons covering the 
movement. But the Russian troops fought with far more spirit 
than the Austrians had ever shown, and things were going very 
badly with the Prussians when Seydlitz, who in the meanwhile 

BATTLE O F  ZORNDORF 

turing many field pieces. Some of the Prussian infantry was 
actually broken and in full flight when Seydlitz, with his ranks 
re-formed and his horses rested, returned and again threw him- 
self upon the square exactly as on the previous occasion and with 
the same result-the square, as a formation, was broken, but 
groups still stood back to back and the most savage butchery 
ensued. Darkness put a stop to the slaughter. Of 36,000 Prussians 
12,500 were killed or wounded, 1,000 prisoners or missing 
(37.5%), and of 42,000 Russians about 21,000 had fallen (50%). 

I n  the night the survivors gradually rallied, and morning found 
the Russians in a fresh position a couple of miles to  the north- 
ward, but Frederick's troops were too weary to renew the attack. 
Gradually the Russians withdrew towards Landsberg and KBnigs- 
berg, and the king, leaving Dohna to follow them up, marched 
with the remainder of his forces on Sept. 2 fo r  Saxony, covering 
2 2  m. a day. They arrived only in the nick of time, for Daun 
had united with portions of the Empire Army and was threaten- 
ing to crush Prince Henry under the weight of more than two- 
fold numbers. The prince had been driven into a n  entrenched 
position above Gahmig near Dresden and Daun was about to  
attack, but the mere name of Frederick was enough, and learning 
of his arrival Daun fell back to Stolpen on Sept. 12. 

The Prussian army now lay around Grossenhain, Prince Henry's 
force covering Dresden and the Elbe bridges. The Empire Army 
was at  Pirna, Daun at  Stolpen, and in these positions they re- 
mained until Sept. 26, the Prussians getting the rest they so 
urgently needed. On that date, however, the state of truce was 
broken and the king moved towards Bischofswerda, where Daun's 
subordinate Loudon was posted. The latter retired, opening the 
road to Bautzen. The king arrived a t  Bautzen on Oct. 7 and had 
to wait until the 10th for provisions from Dresden. H e  then 
moved forward to Hochkirch, where he found Daun strongly 
entrenched across his path at  Kittlitz with 90,000 men, the 
Prussians having only ~ 7 ~ o o o .  The king determined to attack 
the Austrian right. So confident had the Prussians become in the 
belief that Daun would never take the offensive himself :hat 

, the most elementary precautions of safety were forgotten. 
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B a t t l e  of Hochkirch.-During the night of the 13th the 
Austrians, leaving their watchfires burning and moving silently 
through the woods, which covered much of the ground, formed 
up  almost all round the Prussian camp. At j A.M. the attack was 
delivered from all quarters simultaneously and a most desperate 
struggle ensued. Nothing but the superb discipline of the Prus- 
sians saved the situation. Zieten with his squadrons managed to 
keep a way of escape open, and after a most obstinate conflict 
the wreck of the army succeeded in withdrawing, leaving IOI 

guns and 9.450 men on the ground or in their enemies' hands 
(25.5%). The Austrians, in spite of the advantage of a well- 
conceived surprise, lost 7,590 men and were too shaken for pur- 
suit. They fell back to their old camp, where they remained for 
a week, thus giving Frederick time .to bring up reinforcements 
from Dresden (6,000 men) and, starting on the 23rd, he marched 
right round the Austrian right and raised the siege of Neisse, 
the prime object with which he had set out. Daun, learning 
that the king had gone past him into Silesia, now laid siege to 
Dresden. On Nov. 15 he heard that Frederick was marching t o  
its relief through Lusatia and incontinently gave way, retiring 
on Pirna. The king was in  Dresden again on the 20th. 

C a m p a i g n  of 1759.-The drain on Frederick's resources had 
been prodigious. On the battlefields of the previous three years 
he had lost a t  least 75,000 men, not counting the waste of life 
in his marches and skirmishes: but he still managed to keep 
150,ooo men in the field, though for want of the old two years' 
training in loading, firing and manoeuvring the average efficiency 
had much diminished. I n  cavalry, too, he was relatively weaker, 
as there was no time to train the remounts. His enemies felt 
their losses far less and were beginning to understand his tactics; 
fortunately they remained incapable of combined action. 

After minor operations on the frontiers the Russians took the 
field. Fermor had been superseded by Soltikov, and Dohna with 
his 18,000 men proved quite inadequate to arrest the Russians' 
progress. H e  was superseded by Wedell, who, on July 23, with 
26,000 men boldly attacked the 70.000 Russians whilst on the 
march near Ziillichau. He was defeated with a loss of 6,000 and 
fell back to Crossen bridge, 5 m. below Crossen, which Soltikov 
occupied next day, thence he moved down the river towards 
Frankfurt, keeping on the eastern bank. Daun had detached 
Loudon and Hadik with 35,000 men to join him, and it became 
vital t o  Frederick to prevent the combination. Leaving Prince 
Henry a t  Schmottseifen to  watch Daun, he marched with all 
available forces and joined Wedell on Aug. 6 a t  Mullrose near 
Frankfurt, after vainly searching for the Hadik-Loudon force. 
Here he  was joined on the 10th by Finck with 10,000 men, 
bringing his whole force up t o  50,000 against the Russian and 
Austrian go,ooo, who lay entrenched in the sandhills about 
Kunersdorf. 

B a t t l e  of Kunersdorf.--On the 11th he crossed his whole 
force over the Oder a t  Reitwein and on the 12th marched for- 
ward, intending to envelop the Russians on both flanks; but his 
columns lost their way in the woods and their attacks were de- 
livered successively. I n  spite of their usual disciplined gallantry, 
the Prussians were completely beaten, even Seydlitz and his 
squadrons failed to  achieve the impossible, and the night closed 
down on the greatest calamity Frederick had ever experienced. 
Of 43,000 men 20,720 (48.2%) were left on the ground and 178 
guns feli into the hands of the enemy; and the allied Austro- 
Russian force only lost 15,700. The battle had only lasted six 
hours. In  the depression following this terrible day he wrote to  
Schmettau, commanding at  Dresden, telling him t o  expect n o  help, 
and on Sept. 4 Dresden fell. 

As usual Frederick was saved by the sluggishness of his enemies, 
who attempted no pursuit, and being reinforced the day after 
the battle by 23,000 men, and having ordered up  Kleist (who 
had been watching the Swedes), he was again a t  the head of an 
army. Week after week went by, during which he countered all 
attempts of Daun and Soltikov to combine, and ultimately the 
Russians, having consumed all the food and forage in the dis- 
tricts they occupied, were compelled to fall back on their own 
frontiers. Then, uniting with Prince Henry, the king turned to 

fall upon Daun; but his contempt for  his adversary proved his 
own undoing. 

Ba t t l e  of Maxen.-He sent a detachment of I 2,000 men under 
Finck to work round the Austrians' flank by Dippoldiswald to  
Maxen, but the latter, learning of the movement and calling up  
a wing of the Empire Army to their assistance, fell upon Finck 
with 42,000 men and compelled him to surrender af ter  two days' 
hard fighting. The combination having failed, the two armies 
stood facing one another till far  into the winter. But for Prince 
Ferdinand's glorious victory at  Minden on Aug. I ,  the year would 
have been one catalogue of disaster to the Prussian arms, and 
these operations must now be mentioned. 

In  the early part of 1758 Prince Ferdinand with 30,000 men 
had advanced from Luneburg and was joined by Prince Henry 
with 8,600 from Halberstadt. The approach of the latter threat- 
ened the right wing of the French army under Clermont, which 
was posted along the Aller, and the whole line gave way and 
retreated without making any serious stand behind the Rhine. 
Prince FerdinBnd followed and defeated them on June 23 a t  
Crefeld. Clermont was relieved by Contades and a t  the same 
time Soubise, who had at  last reorganized his command, shat- 
tered by the disaster of Rossbach, moved forward through Hesse 
and compelled Prince Ferdinand t o  withdraw from his very 
advanced position. N o  engagement followed; Soubise fell back 
upon Frankfurt and Prince Ferdinand held a line through Miin- 
ster, Paderborn and Cassel during the winter. 

Fortunately events in Canada and the glory of his victories 
had made Frederick's cause thoroughly popular in Great Britain, 
and at  last i t  became possible t o  detach a considerable force of 
British troops to Prince Ferdinand's assistance, whose conduct 
turned the scale in the critical moment of the campaign. During 
the winter the French had organized their forces in two columns- 
based on Frankfurt and Wesel respectively. Broglie was now in 
command of the former; Contades still led the latter. 

In  April Prince Ferdinand advanced to drive the French out of 
Hesse and Frankfurt, and actually reached Bergen, a village some 
10 m. to the north, but here he was defeated by Broglie (April 13) 
and forced to retreat the way he had come, the French following 
along their whole front and by sheer weight of numbers manoeuv- 
ring him successively out of each position he assumed. On July 10 

Broglie surprised Minden, thus securing a bridge over the Weser 
and free access into Hanover, and light troops overran the south 
of the electorate. On the 16th Contades with the left column 
joined Broglie and the French now had some 60,000 men against 
the 45,000 Ferdinand could muster. The latter's position was 
extremely difficult, for the French had only to continue in pos- 
session of the bridges a t  Minden t o  ruin the whole country 
by their exactions, and the position they held was too well pro- 
tected on the flanks and too strong in front for  direct attack. 
Nevertheless Prince Ferdinand drew up  before i t  and met the 
French plundering raids by a threat on their communication with 
Cassel, and as a further inducement t o  tempt Contades to  attack 
him, he detached a column under Wangenheim, which entrenched 
itself across the only outlet by which the right of the French army 
could debouch from behind the marshes which lie in  the  angle 
between the Weser and the Bastau. The bait took, and during 
the early hours of Aug. I the French army moved out t o  attack 
Wangenheim. 

Ba t t l e  of Minden.-But Ferdinand's troops had been lying 
in instant readiness for action, and a s  soon as the outposts gave 
the alarm they were in motion in eight columns, i.e., practically 
deployed for action to meet the French as  they emerged from their 
positions. Unfortunately the outpost reports were delayed by 
about two hours, owing to the heavy gale and storm that was 
prevailing, and the French had made far greater progress with 
their deployment than Ferdinand had reckoned on. An almost 
front-to-front engagement ensued. Things were going badly with 
the Prussians when, through a mistake in the delivery of a n  order, 
the British brigade ( ~ z t h ,  zoth, 23rd, q t h ,  37th, j r s t  regiments), 
followed by some Hanoverian battalions, began t o  advence straight 
upon the masses of French cavalry who stood protected by tho 
crossfire of several batteries. Once launched, neither fire nor 
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shock could check their progress; halting for a moment to pour 
volleys into the charging squadrons hastily thrown against them, 
they swiftly resumed their advance. French infantry too were 
hurled against them, but were swept away by fire and bayonet, and 
presently they had pierced right through the French line of battle. 
Now came the moment when cavalry should have been at hand 
to complete the victory, and this cavalry, the Blues, the 1st and 
3rd Dragoons, Scots Greys and 10th Dragoons under Lord George 
(afterwards Viscount) Sackville (q.v.) stood ready, waiting only 
the order to advance. This Sackville refused to give, though 
called on three times by the prince; no satisfactory explanation 
of his conduct has ever been discovered, but he was tried by a 
general court-martial and cashiered. Nevertheless, so brilliant 
had been the conduct of all the troops engaged, especially of the 
infantry brigade that the victory was won even in spite of this 
iailure of the cavalry, and before evening the French were retreat- 
ing as a demoralized mass towards Cassel, leaving some ~o,ooo 
men and 45 guns in the hands of the victors, who on their side 
out of 43,000 had lost 2,600 killed and wounded. Of the six 
British regiments that went into action 4,434 strong, 1,330 
(30%) had faller,, but their feat is not to be measured only by 
the losses victoriously borne-these were not unusual in the period 
-but by the astounding discipline they maintained throughout 
the advance, resuming their march after beating off cavalry 
charges with the cool precision of a review in peace-time. Ferdi- 
nand followed up his victory by a pursuit which was vigorous 
for three days and had all but reached the Rhine when his move- 
ment was stayed by the necessity of detaching 12,000 men to the 
king to make good the losses of Kunersdorf. 

Campaign of 1760.-The year opened gloomily for Frederick. 
His embarrassment both for men and money was extreme, and 
his enemies had a t  last agreed on a combined plan against him. 
They purposed to advance in three columns concentrically upon 
him: Daun with ~oo.ooo men in Saxony, Loudon with 50,000 
from Silesia, Soltikov's Russians from East Prussia; and, against 
whichever column the king turned, the others were to continue 
towards Berlin. Only in Hanover were the conditions more 
favourable, for Ferdinand had 70,000 (20,000 British) against the 
I 25,000 of the French. 

Early in April the king stood with 40,000 men, west of the 
Elbe near Meissen facing Daun, Prince Henry with 34,000 in 
Silesia from Crossen to Landeshut, 15,000 under Forcade and 
Jung-Stutterheim in Pomerania facing the Swedes and Russians. 
Towards the end of May Loudon moved to besiege Glatz, and 
FouquC, who commanded at  Landeshut, marched with 13,000 to 
cover Breslau. Loudon at  once seized Landeshut, and Fouqut, 
returning in response to urgent orders from the king, was attacked 
by Loudon with 31,000 men and almost destroyed. Meanwhile, 
Prince Henry had moved to Landsberg against the Russians, but 
failed to seize his opportunities and thus Silesia lay open to the 
Austrians. Frederick decided to march with his main body 
against Loudon and attack him if unsupported, but, if his move- 
ment induced Daun to move to Loudon's support, then to double 
back and besiege Dresden. For this purpose a siege train was 
held in readiness at  Magdeburg. He marched rapidly on Bautzen, 
then hearing that Daun was approaching to support Loudon he 
returned and besieged Dresden (July 12). The town was bom- 
barded, there being no time for regular siege approaches, but it 
held out, and by the 28th of July Daun's army returning had 
almost surrounded Frederick. The siege had to be raised, and 
during the night of July 29 the Prussians slipped away to Meissen. 
On the same day Frederick learnt that Glatz, the key to Southern 
Silesia, had fallen into the hands of the Austrians, but as a set- 
off the news shortly afterwards arrived of Prince Ferdinand's 
brilliant victory a t  Warburg, in which the British cavalry led by 
the marquis of Granby amply wiped out the disgrace incurred 
by Sackville. 

On Aug. I Frederick began his march into Silesia, summoning 
Prince Henry from Landsberg to join him, which he did by a 
splendid march of some go m. in three days. The king's march 
was almost as remarkable, for the roads were very bad and the 
Austrians had freely obstructed them; nevertheless in five days 

he reached Bautzen, having marched more than IOO m. from his 
starting-point, and crossed five considerable rivers on his way. 
Thence he continued more easi!y to Bunzlau. Daun was in front 
of him and Lacy with clou:; '. light troops on his right, the 
Russians under Czernicheff with Loudon not far away to his left 
front, 114,000 men in all to his 30,000, but he held to his decision 
to reach Schweidnitz. With this purpose in view he moved south- 
east on Jauer, marching 35 m. on Aug. 9, but the enemy was still 
in front of him and hovering on his flanks. On the 10th he tried 
the Liegnitz road with the same result, and his position became 
desperate as his food was almost exhausted. He had already cov- 
ered 15 m. that day, but at 11 P.M. he called on his men for a 
night march and formed up again on his old position next morn- 
ing, Aug. 11. He appeared to  be completely surrounded, and 
things looked so desperate that Mitchell, the British ambassador, 
burnt his papers and cipher key. At sunset on the ~ z t h ,  however, 
Frederick again broke camp and by a night march evaded the 
enemy's scouts and reached Liegnitz at  noon on the 13th, the 
Austrians appearing a couple of hours later. The troops rested 
during the 13th and 14th, but at nightfall, leaving their watch- 
fires burning, marched off by the Glogau road, and the only way of 
escape still open. The Austrians, however, had planned a night 
attack, and Loudon's columns were moving to close this last 
loophole of escape. Fortunately for the Prussians they arrived 
just a few minutes too late, and in the combat that ensued 
15,000 Prussians inflicted a loss of ~o ,ooo men and 82 guns upon 
their assailants, afterwards resuming their march undisturbed. 

But the danger was not yet over. Czernicheff was known to 
be in the immediate vicinity; so as to get him out of the way, 
Frederick gave to a peasant a despatch addressed to Prince Henry 
containing the words: "Austrians totally defeated to-day, now 
for the Russians. Do what we agreed upon." The peasant was 
to take care to be captured by the Russians and only give up 
the paper to save his life. The plan worked as he had anticipated, 
the paper duly reached Czernicheff's hands and he immediately 
evacuated the dangerous neighbourhood. Elated with his success 
the king now abandoned his retreat on Glogau and determined 
to  press on at all hazards to Breslau, which in spite of many 
anxious moments he reached on Aug. 17. 

The Russians now abandoned the campaign in the open field 
and besieged Colberg on the Baltic coast. Frederick in Silesia 
manoeuvred for some weeks between Breslau, Schweidnitz and 
Glatz, but was suddenly recalled by the news of the capture of 
Berlin on Oct. 9 by Cossacks and portions of the Empire Army 
and Austrians from Saxony. On Oct. 11 the king was in full 
march, but the news of his approach was enough and the enemy 
dispersed, the Austrians and Empire Army making for Torgau. 
Daun, relieved of Frederick's pressure, now also moved to Torgau, 
leaving Loudon in Silesia, and had concentrated over 64,000 nlen 
at  and around Torgau before Frederick had coIlected an attack- 
ing force of 45,000. 

Bat t le  of Targau.-The position held by the Austrians was an 
entrenched camp fronting in all directions, but it was too cramped 
for their numbers and difficult to leave for a counter-stroke. 
Frederick determined to attack it both front and rear, and leaving 
Zieten to act against the former, he marched off at  6.30 on Nov. 3 
to attack it as soon as Zieten should have thoroughly attracted 
the enemy's attention. But for once Zieten failed; he allowed 
himself to be drawn off by the Austrian light troops, and Fred- 
erick, in ignorance of the real state of affairs, launched his grena- 
diers against a thoroughly intact enemy, strongly entrenched, with, 
it is said, 400 guns in position to sweep the approaches. The 
grenadiers were simply swept away by grape and case-only 600 
out of 6,000 remained, and Prussian batteries hurrying up to their 
support were destroyed before they had time to load. The attack 
was, however, renewed by fresh brigades as they came to hand, 
and the Prussian artillery did something to diminish the intensity 
of the Austrian case fire. The action began at  z P.M. At 4.30, as 
the sun was setting, the king's last reserve of horse and foot a t  
last succeeded in breaking the Austrian line and in the darkness 
there ensued a confused slaughter as at  Zorndorf. The result 
was still in the balance when at  length Zieten reached the field 
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and attacked at  once. For an hour or so the struggle slill raged, 
but the Austrians were by now completely spent and withdrew 
gradually into the fortress and then across the river. Out of 
44,000 the Prussians had lost 13,120 men (30%), out of 65,000 
the Austrians only 11,260 (17.3%), but of these over 7,000 were 
prisoners. Both sides, however, were completely paralysed by 
the struggle, and the year ended without further serious fighting. 

On the western theatre of war Prince Ferdinand after the vic- 
tory of Warburg had pressed the French back to the Rhine and 

BATTLE O F  TORGAU 

besieged Wesel, but was compelled to raise the siege after suffering 
the defeat of Kloster-Ramp (Oct. 16) and to withdraw to Lipp- 
stadt and Warburg. 

Campaign of 1761.-Torgau proved to be Frederick's last 
great battle. All parties were now so completely exhausted that 
they no longer were able to  face the risks of a decision on the 
field. In  the west Prince Ferdinand was first in the field, and in 
February and March he drove the French southward as far as 
Fulda, but an attempt to  capture Marburg failed and the gradual 
pressure of French numerical superiority, together with the reduc- 
tion of the British contingent on the death of George II. ,  com- 
pelled him to retreat gradually until by the beg~nning of October 
both Brunswick and Wolfenbiittel fell into their hands. In  the 
east the king had barely ~oo ,ooo  men against 300,ooo Austrians 
and Russians. Leaving Prince Henry to observe Daun in Saxony 
he marched to join von der Goltz, who with 23,000 stood about 
Schweidnitz. The Russians (50,000) under Buturlin were ap- 
proaching from Posen, and Loudon with 72,000 men starting 
from Glatz manoeuvred to join them. After two months' skir- 
mishing and marching the Allies effected their junction between 
Liegnitz and Jauer, having completely severed Frederick's com- 
munications with Prussia. But Frederick depended for his food 
and immediate supplies on Southern Silesia, and not caring to risk 
a battle with odds of three to one against him he withdrew into 
the entrenched camp of Bunzelwitz, where the Allies did not dare 
to attack him. Ultimately, as usual, the Russian commissariat 
broke down, and in September Buturlin withdrew the way he had 
come. Relieved of this antagonist, Frederick manoeuvred to 
draw Loudon out of his positions and compel him to fight in the 
open, but Loudon refused the challenge and after an attempt 
to surprise Schweidnitz, wh~ch failed, withdrew into winter quar- 
ters. Prince Henry in Saxony held his own against Daun. 

England now threatened to withdraw her subsidies, and as the 
Prussian armies had dwindled to 60,000 men the end seemed very 
near. But a turn of fortune was already at  hand. On Jan. 5 .  1762, 
the tsaritsa died, and her successor, Peter III. ,  at once offered 

peace. On March 16 an armistice was agreed to, and shortly 
afterwards the treaty of St. Petersburg was signed, by which 
Pomerania was given back to Prussia and a contingent of 18,ooo 
men placed at Frederick's disposal. The withdrawal of the Rus- 
sians led in turn to the withdrawal of the Swedes, and thus only 
France and Austria remained-the former bled white by the strain 
of her colonial disasters, the latter too weary to  make further 
great exertions. Though the war dragged on for some months, 
and Prince Henry, assisted by Seydlitz, won the victory of Frei- 
berg over the Empire Army (Oct. 29, 1762), no great battle 
was attempted, and although n revolution a t  St. Petersburg 
deprived Frederick of Russian assistance, in the autumn Ferdi- 
nand drove the French back over the Rhine, and thereupon an 
armistice was agreed upon by all. Final terms of peace were 
adjusted on status quo a?~te basis a t  Hubertusburg on Feb. 15, 
1763. (F.  N. M.) 

BIBLIOGRAPHY.-T~~ three principal works on the "Third Silesian" 
part of the war are the Prussian Gen:ral Staff, Der siebenjahrige Krieg 
(Berlin, 1.901) ; Austrian Official Kriegsarchiv," Kriege der Kai- 
serin Marta Theresia (in progress), and Carlyle's Frederick the Great. 
See also C .  B .  Brackenbury, Frederick the Great; Bernhardi, Friedrich 
der Grosse als Feldherr (Berlin, 1881) ; biographies of Prince Henry, 
Zieten, Seydlitz, Maurice of Dessau, etc.; von Arneth, Maria Theresia 
und der Siebenjahrige Krieg (Vienna, 1875) ; the older histories of the 
war by Tempelhoff, Archenholz and Lloyd ; Jomini, Trait t  des grandes 
optrations militaires; Masslowski, Die rz~ssische Armee i m  7jahr. Kriegr 
(Berlin, 1893). The main authorities for Ferdinand's Campaign are 
Westphalen, Feldzuge des Herzogs Ferdinand v o n  Braunschweig, and 
J.  W .  Fortescue, Hist. British Army,  vol. ii. 

NAVAL OPERATIONS 
When the Seven Years' War broke out, with the Prussian in- 

vasion of Saxony on Aug. 29, 1756, eight years had elapsed since 
the Peace of Aix-la-Chapelle, 1748, which concluded the War of 
the Austrian Succession. During the years 1754 and 1755 the 
French performed a number of hostile acts against the British on 
land and sea in various parts of the world to  which the British 
retaliated, especially in the Mediterranean and along the frontier 
between French Canada and British America. Thus there existed 
during those two years a state of affairs which can be best de- 
scribed as an unofficial war of outposts between the British and 
French. Although no part of the Seven Years' War, it  is con- 
venient to review briefly the naval operations of those three years. 

In  June 1755 a British squadron under Boscawen was sent into 
the Straits of Belle Isle to  intercept French ships carrying soldiers 
and stores. On June 8 Boscawen seized two French line-of-battle 
ships fitted as transports, the "Alcide" and the "Lys." Hawke was 
sent to sea with the Western Squadron and a general seizure of 
French merchant ships followed. The Government of Louis XV. 
did not reply by a declaration of war, but prepared to retaliate by 
a surprise invasion of the British Isles, which soon degenerated 
into a threat, which was, however, kept up as a feint to cover an 
expedition against Minorca. 

A squadron of 12 sail of the line was prepared a t  Toulon under 
La Galissonihe. I t  escorted transports carrying 15,000 troops 
under the duc de Richelieu. The danger to  Minorca, where the 
garrison had been allowed to fall below its due strength, was well 
known to the British ministers. On March 11 they appointed Ad- 
miral John Byng to command a squadron which was to carry re- 
inforcements. H e  had ten sail of the line, and reached Gibraltar on 
May 2. The French invasion of Minorca had been carried out on 
April 19. The governor of Gibraltar, Gen. Fowke, refused to part 
with any of his soldiers to  reinforce Minorca, though under or- 
ders to  do so, and on May 8 Byng sailed, and was off Minorca on 
the 19th. Before the officers of the garrison, whom he carried, 
could be landed, the French fleet came in sight. Byng had been 
joined by three ships of the line a t  Gibraltar, and had therefore 
13 ships to 12. On the morning of May 2 0  he  gained the weather- 
gauge, and then bore down on the enemy a t  an angle, the van of 
the English steering for the van of the French. The sixth ship 
in his line, the "Intrepid" (74), having lost her foretopmast, be- 
came unmanageable and threw the vessels behind her out of or- 
der. Thus the six in front were exposed to the fire of all the 
French, who were with difficulty repulsed. Being now much dis- 
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turbed by the crippled state of the ships in his van, Byng made 
no effort either to land the soldiers he had on board or to  renew 
the action; and after holding a council of war on May 24, which 
confirmed his own desire to  retreat, he sailed for Gibraltar, and 
Minorca surrendered in June, which gave the French a great ad- 
vantage in the Mediterranean. 

I n  1757 the naval war began to be pushed with considerable 
vigour. The elder Pitt  became the effective head of the Govern- 
ment, and was able to set about ruining the French power at sea. 
H e  sent out, during the last months of I 757 and the whole of 1758, 
a series of combined expeditions against the French coast which, 
though costly and for the most part unsuccessful, forced the 
French to divert large bodies of troops from the Rhine frontier. 
I n  the East Indies, the squadron under Vice-admiral Watson, 
with the assistance of the Company's troops under Clive, re- 
captured Calcutta in Jan. 1757 and Chandernagore in  March. 
On Watson's death, Rear-admiral George Pocock succeeded to 
the command, and fought an indecisive action with the French 
squadron under M. dlAchC on April 29, 17j8, off Cuddalore, and 
again on Aug. 3 off Negapatam, after which M. d'AchC retired to  
MvlduriLius. Meanwhile the French were so occupied on rheir 
eastern frontier and their Atlantic ports were so well watched, that 
they were unable to send sufficient reinforcements to  their Colo- 
nists in Canada. Consequently, Boscawen and Gen. Amherst were 
able to  undertake a combined operation against Louisburg, which 
capitulated on July 26, 1758, thus giving England control of the 
whole of Cape Breton island and the mouth of the St. Lawrence. 

On the West Coast of Africa, Commodore Henry Marsh cap- 
tured Senegal in  May 1758, and Commodore Augustus Keppel 
captured GorCe in December. I n  1759 the French made a last 
effort to  retrieve their naval position. I n  European waters they 
again made plans for an invasion of the British Isles; but the 
attempted concentration of the Toulon fleet under de la Clue a t  
Brest was defeated by Boscawen in a running fight ending in 
Lagos bay in August. On Nov. zo Hawke, in Quiberon bay, de- 
feated the Brest fleet under Conflans, which had slipped out 
while Hawke had had to withdraw the blockading forces owing 
to bad weather. Hawke and Boscawen's watch on the French At- 
lantic and Mediterranean ports had been so close that few ships 
of the line had been able to  leave them during the year, and French 
colonial possessions had become completely isolated. 

Throughout the summer Vice-admiral Charles Saunders con- 
ducted operations in the St. Lawrence, which resulted in his en- 
abling General James Wolfe to  surprise the French above Que- 
bec, and defeat them on the heights of Abraham. This led to the 
immediate capitulation of Quebec on Sept. 18 and later to the 
capture of hlontreal and the whole of French Canada. I n  the East 
Indies M. d'AchC fought one more action with Pocock, on Sept. 
8, and then retired to Pondicherry, which fell in Jan. 1761. I n  
the West Indies Commodore John Moore failed to capture the 
important French island of Martinique, but took Guadeloupe 
on May I, 1759, after which many other islands fell into his hands. 

During 1760 and 1761 the French fleet made no attempt to 
keep the sea. The British navy went on with the work of con- 
quering French possessions. During 1760 it  co-operated on the 
Lalres and on the St. Lawrence in the final conquest of Canada. 
Between April and June of 1761 it  captured the island of Belle-Ile 
on the French coast, which both strengthened its means for main- 
taining blockade and gave the British Government a valuable 
pledge to be used for extorting concessions when the time for 
making peace arrived. The complete ruin of French merchant 
shipping and the collapse of the navy left the maritime population 
free to seek a livelihood in the privateers. Commerce-destroying 
was carried on by them with considerable success. The number of 
British merchant ships taken has been put as high as one-tenth 
of the whole. This was the price paid for the advantage gained 
by the ruin of the French as commercial rivals. 

By the close of 1761 the maritime war was revived for a few 
months by the intervention of Spain. A close alliance, known as 
"the family compact," had been cemented with France earlier in 
the year. The secret was divulged, and Pitt would have made 
war on Spain at  once. H e  was overruled and resigned. So soon, 

a 

however, as the treasure ships from America had reached Spain. 
the Spanish Government declared war. I t s  navy was incapable 
of offering a serious resistance to the British, nor did it  even at- 
tempt to operate at  sea. The British Government was left unop- 
posed to carry out the plans which Pitt had already prepared. The 
only aggressive movement undertaken by the Spanish Government 
was an attack on Portugal, which was the close ally of Great 
Britain and gave her the free use of Portuguese ports. Great 
Britain supported her ally, with a small force, and the Spaniard 
eventually retired. But the most effective blows against Spain 
were directed at  her colonies. The British troops, left free by  the 
recent success against the French in America, were employed 
firstly in a combined attack on Martinique under Rear-admiral 
G. B. Rodney, who captured the whole island by Feb. 1762. This 
was quickly followed by the capitulation of Grenada and St. Lucia. 
A powerful fleet left England in March 1762 bringing still more 
troops, with Pocock, who had recently returned from the East 
Indies, in supreme command. The expedition was ordered to at- 
tack Havana, and was off Cuba by June. The worst losses of the 
besiegers were due to  the climate of Cuba, aided by bad sanitary 
arrangements. Of the ~ o , o o o  troops ianded, three-fourths are said 
to have suffered from fever or dysentery, and the majority of the 
sick died. Yet the Moro was taken on Sept. 30, and Havana, 
which could have made a longer resistance, surrendered on Oct. 
10. I n  the East Indies, where the  surrender of Pondicherry had 
left other forces free, a combined expedition under Rear-admiral 
Cornish and Col. Draper captured Manila in Sept. 1761. The  
blockade of the French ports, and the defeat of their main battle 
fleets, had ruined all their hopes of invading the British Isles, 
and left their colonial possessions completely isolated. These were 
now practically all lost, and they could only set against them the 
capture of Minorca. The preliminaries of the peace of Paris were 
signed on Nov. 3, I 762. 

See Sir Julian Corbett, England in the Seven Years' W a r  (1918) ; 
Sir W. L. Clowes, The Royal Navy,  vol. iii. (1898) ; M. Burrows, 
Life o f  Admiral Lord Hawke (1896). (G. A. R. C.; W. C. B.. T.) 

SEVERIANA, VIA, an ancient highroad of Italy, running 
south-east from Ostia to Terracina, 73 m. along the coast, taking 
its name from the restoration of an existing road by Septimius 
Severus. I t  ran along the shore a t  first, just behind the line of 
villas which fronted upon the sea, and are now half a mile inland. 
Further on, the ancient and modern coastlines coincide, and the  
road ran on the outside of the lagoons which lie to  the north of the 
Circeian promontory. 

SEVERING, WILHELM KARL (1875- ), German 
statesman, was born a t  Herford, Westphalia on June I, 1875, the 
son of a cigar-sorter. H e  worked for ten years i n  Bielefeld, 
Barmen and Ziirich, as a locksmith, and after acting as  secretary 
to the metal workers' union in Bielefeld (1902-10), obtained a 
post on the staff of a Socialist newspaper. H e  was appointed 
Commissioner for the Rhineland and Westphalia, and was re- 
sponsible for the negotiations with the workmen who revolted in 
the Ruhr. H e  held office as Prussian minister of the interior 

I from 1920 to 1925 and from 1930 to 1932, and was a staunch 
I upholder of republican principles, being largely instrumental in 

suppressing the reactionary disturbances of 1923. The Republi- 
can Police force owed its organization chiefly to him. H e  was 
Reich minister of the interior from 1928 to 1930. 

SEVERINUS, pope in 640, successor of Honorius. H e  occu- 
pied the papal chair only three months after his consecration, 
having had to wait a year and a half for its ratification by the 
emperor. During this long vacancy the exarch of Ravenna, sup- 
ported by the military body of Rome (exercitus Romanus), occu- 
pied the Lateran and seized the treasure of the Church. 

SEVERN, JOSEPH ( I  793-1879), English portrait and sub- 
ject painter, was born at  Hoxton on the 7th of December 1793, 
the son of a musician, who belonged to an old Gloucestershire 
family. During his earlier years he practised portraiture as a 
miniaturist; and, having studied in the schools of the Royal 
Academy, in 1818 he gained the gold medal for his "Una and the 
Red Cross Knight in the Cave of Despair." H e  was an intimate 
friend of Keats, whom he accompanied to Italy in 1820 and 
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nursed till his death in 1821.  I n  1861 he was appointed Brit- 
ish consul a t  Rome, a post which he held till 1872, and during 
a great part of the time he also acted as  Italian consul. His 
most remarkable work is the "Spectre Ship" from the Ancient 
iV1arhzer. His portraits include several of Keats. H e  died at  
Rome on Aug. 3, 1879. 

See the Life and Letters, by William Sharp (1892). 
SEVERN (Welsh, Hafren, Roman, Sabri~zu), a river of Wales 

and England. I t  rises on the north-east side of Plynlimmon, on 
the south-west border of Montgomeryshire, and flows with a 
nearly semicircular course of about 210 m. to the Bristol channel. 
I t s  course is a t  first in a south-east direction, and for the first 
15 m. it  flows over a rough precipitous bed. At Llanidloes it bends 
north-east, passing Newtown and Welshpool; this part of the val- 
ley bearing the name of the Vale of Powys. I t  receives the Vyrnwy 
near Melverley, and forms a mile of the Welsh border, and then 
turning eastward enters Shropshire and waters the broad plain 
of Shrewsbury, after which it  bends southward past Ironbridge 
and Bridgnorth to  Bewdley in Worcestershire. I n  Shropshire it  
receives a number of tributaries, the chief of which is the Tern, 
I n  Worcestershire it  passes Stourport, where it  receives the Stour 
(left),  and Worcester, shortly after which it  receives the Teme 
(right). I t  enters Gloucestershire close to  Tewkesbury, where it 
receives the Upper Avon (left), after which, bending south-west, 
i t  passes Gloucester, below which it  becomes estuarine and tidal. 
A high bore, for which the Severn is notorious, may reverse the 
flow as high up  as  Tewkesbury Lock (139 m. above Gloucester), 
and has sometimes caused great destruction. The estuary merges 
into the Bristol Channel a t  the point where it  receives the Lower 
or Bristol Avon (left) and the Wye (right). 

Like the Yorkshire Ouse, the river Severn collects on its right 
bank a number of streams which have remarkably parallel 
courses. Of these the Upper Severn, Teme, Wye and Usk flow in 
a direction a little south of east, whilst the Ebbw, Rhymney and 
Taff flow generally southward. The whole system drains over a 
half of Wales. I t  is assumed by  Dr. A. Strahan (Geology in the 
Field, p. 856) that the system originated on a land surface of 
Upper Cretaceous and Tertiary strata, of which however nothing 
remains in the area. The eastward flowing streams, which may 
probably at  one time have formed part of the Thames system, 
Fvere captured one by one and diverted southward into the Bris- 
to1 channel. The river had reached its base level when, in Plio- 
cene times, the district, along with a much more extensive area, 
was affected by  an uplift of from 400 to  600 feet. The effect 
of this uplift is seen in the incised meanders of the Wye and the 
occurrence of rock-steps in most of the valleys themselves. Above 
these steps the streams present all the characteristics of mature 
rivers. One such step occurs at  the Ironbridge gorge which was 
considered by Prof. Lapworth (09. cit., p. 768) to be due to river 
capture during the glacial period. The present Upper Severn and 
the Vyrnwy he considered were affluents of a river which, flowing 
northwards, was dammed by ice coming down from north Wales 
so that the water was ponded back and overflowed a t  Ironbridge 
into the Severn. This overflow channel was deepened sufficiently 
to  bring about the permanent diversion of the streams when the 
ice retreated. 

The upper part of Severn estuary is difficult of navigation, 
and therefore the Gloucester and Berkeley ship c a ~ a l  (16$ m. 
long) was constructed, admitting vessels of 350 tons to  Gloucester 
from the docks at  Sharpness on the estuary. The navigation ex- 
tends up to Arley, above Bewdley, 47 m. from Gloucester, and 
Stourport (43 m.), where the Staffordshire and Worcestershire 
canal gives access to  the Wolverhampton and the Trent and 
Mersey navigation. There is connection with the Thames by the 
Stroudwater canal from Framilode, joining the Thames and Sev- 
ern canal near Stroud. The Wye is in part navigable; the Bristol 
Avon gives access to  the great port of Bristol, and the Upper 
Avon is in part navigable. The Severn is a good salmon river, 
and is famous for its lampreys, while many of the tributaries 
afford fine trout-fishing, such as the Teme and the Vyrnwy. 

The Severn tunnel, carrying the G.W. railway under the estuary, 
forms the direct route between the south of England and south 

Wales. In  order to  relieve the pressure of traflic, the G.W. rail- 
way sought powers in  1924 to construct a bridge across the estuary. 
The scheme has been postponed until fuller enquiry can be made 
into the effects of such a construction upon tidal currents, etc. 
Another important project which has been postponed indefinitely 
is the "Severn barrage scheme" to utilize the high tides of the 
river t o  generate electrical power. 
SEVERUS, LUCIUS SEPTIMIUS (A.D. 146-2 11 ), Roman 

emperor, was born of an equestrian family, on April 11, 146, a t  
Leptis Magna on the coast of Africa. H e  had to learn Latin as 
a foreign language, and kept an African pronunciation all his life. 
Some time between 164 and 170 he came to Rome and studied law 
under Q. Cervidius Scaevola; he had Papinian as a fellow-pupil. 
Marcus Aurelius gave him the latus clavus, and a t  the age of 26 
he went as quaestor militaris to  Baetica, in Spain. While he was 
away in Africa, in consequence of his father's death, the emperor 
took over Baetica from the Senate, and gave them Sardinia, of 
which Severus became quaestor. I n  174 or 175 he was legate to  
the proconsul of Africa, and then was tribune of the plebs, an 
office of dignity rather than importance. I n  that year he married 
Marcia, his first wife. I n  178 or 179 he was praetor, and 
went to  Hispa~zia Citerior as  legatnu iuridicus; after that he 
commanded a legion in Syria. After the death of Marcus Aurelius 
he was unemployed for some time, and studied a t  Athens. H e  was 
governor of Gallia Lugdunensis in 186, and during his governor- 
ship occurred the revolt of Maternus. Niger, with whom he was 
afterwards to  dispute the succession, was sent by Commodus to 
deal with it, and a letter from Severus to  Commodus records his 
admiration for his future rival. At this period also, probably in 
187, he married Iulia Domna, daughter of a priest of Baal a t  
Emesa, and his son Caracalla was probably born on April 4, 188. 
He was proconsul of Sicily in 189, and consul suffectus in 190. 
Next year he went to  Pannonia as governor. Here, in a province 
recently upset by the wars of the Antonines, he was in command 
of three legions, with his headquarters a t  Carnuntum. On the 
last day of 192 Commodus was murdered; Septimius' complicity is 
doubtful. His successor Pertinax, appointed by the senate, was 
murdered on March 28, 193, and another senator, Iulianus, bought 
the support of the praetorians. But i t  was not the guard but the 
legions that had the disposal of the throne. As soon as the news 
of the death of Pertinax reached him Severus gathered his troops, 
received their acclamation as emperor, and set out a t  once for 
Rome, having already indicated his role of avenger of Pertinax 
by adopting his name. Meanwhile two other governors had taken 
the same steps, but they were not his equals in speed, in strength, 
or in the important factor of proximity to  Rome. Roughly, the 
continent of Europe was his, the legions of Britain had proclaimed 
for Albinus, and Syria for Niger. Albinus for the moment ac- 
cepted the offer of the title of Caesar, which made him heir- 
apparent. Severus' march on Rome was desperately swift; no 
soldier took off his breastplate between Carnuntum and Rome, 
according to Dio, and his first success was the surrender of the 
fleet and town of Ravenna. Iulianus was quite inadequate, and 
when the praetorians deserted the Senate went over too. 

Iulianus was murdered and Severus was immediately pro- 
claimed emperor. Before entering the city he disbanded the guard 
and exiled them IOO miles from Rome; the new guard he formed 
was open to soldiers from all provinces of the empire. H e  then 
made a magnificent entry, performed funeral and deificatory rites 
over Pertinax, and before the end of July left for the East. The 
contest between Severus and Niger was practically decided by two 
or three engagements fought by Severus' officers. The last battle, 
a t  Issus, ended in the defeat and death of Niger (194). After this 
the emperor spent two years in successful a t t a c h  on the peoples 
bordering on Syria, particularly in Adiabene and Osrhoene. Byzan- 
tium, the first to  be attacked, was the last to  fall, after a glorious 
defence. 

Late in 196 Severus turned westward, t o  reckon with Albinus, 
leaving affairs in the East by no means settled. As Severus was 
nearing Italy he received the news that Albinus had been declared 
emperor by his soldiers. The first counter-stroke of Severus was 
to affiliate himself and his elder son t o  the Antonines by a spurious 



SEVERUS 
ana posthumous adoption. Bassianus, the elder son of Severus, 
thereafter known as Aurelius Antoninus, was named Caesar in 
place of Albinus, and was thus marked out as successor to his 
father. Without interrupting the march of his forces, Severus 
contrived to make an excursion to Rome. Here he availed himself 
with much subtlety of the sympathy many senators were known 
to have felt for Niger. Though he was so far faithful to the decree 
passed by his own advice that he put no senator to death, yet he 
banished and impoverished many whose presence or influence 
seemed dangerous or inconvenient to  his prospects. 

The collision between the forces of Severus and Albinus was 
the most violent that had taken place between Roman troops 
since the contest a t  Philippi. The decisive engagement was fought 
on February 19 of the year 197 on the plain between the RhBne 
and the SaBne, to the north of Lyons, and resulted in a complete 
victory for Seyerus. 

Thus, released from all need for disguise, he "poured forth on 
the civil population all the wrath which he had been storing up  
for a long time" (Dio). H e  frightened the senate by calling 
himself the son of Marcus and brother of Commodus, whom he 
dpified. H e  read a speech in which he declared that the severity 
and cruelty of Sulla, Marius and Augustus had proved to be safer 
policy than the clemency of Pompey and Julius Caesar, which had 
wrought their ruin. Over 60 senators were arrested on a charge 
of having adhered to Albinus, and half were put to death. 

The next years (197-202) were devoted t o  war against the 
Parthians, who had invaded Mesopotamia, and Severus recovered 
and annexed Mesopotamia, and spent some time in what seems to 
have been a rather unsuccessful punitive expedition. On his return 
journey he visited Egypt; Dio observes that he was not the man 
to leave anything, human or divine, uninvestigated. H e  returned 
to a triumph, commemorated still by the arch that bears his 
name. For the next six years (202-208) Severus lived at  Rome. 
Nothing of great importance happened except the fall of Plau- 
tianus, praefect of the guard, an African like his master, who 
exercised a more complete dominance than any favourite since 
Seianus. H e  was thoroughly hated by both Iulia and Caracalla, 
and Caracalla invented a plot against the emperor's life in which 
Plautianus was supposed to be implicated, and had him put to 
death in 205. Severus spent the last three years of his life (208- 
211) in  Britain, which had been unsettled for some time. He 
seems t o  have welcomed military service as a chance of healing 
the strife between his sons Caracalla and Geta, and getting them 
away from Rome. We died a t  York on Feb. 4, 211.  

Administration.- In military history his reign is impor- 
tant, marking the beginning of the admittedly military despotisms. 
His main work in this sphere was the throwing open of the prae- 
torian guard to  the empire, the establishment of a centralised force 
in Italy (a long step towards the complete assimilation of Italy 
to the provinces), and a series of improvements in the conditions 
and rewards of service, including permission to the soldiers to 
have their wives with them, and the opening of the equestrian 
civil service career to  the veterans. 

I n  his home administration the chief feature is the further re- 
duction in the importance of the senate, combined with an in- 
crease in the powers and duties of the equites, and especially of 
their chief members, the praefecti praetorio. 

The Legal Praefect becomes the most important subject in 
the empire, with administrative as well as judicial powers; the 
praefectus annonac disappears in this reign, and his duties are 
absorbed by  Papinian, the first and most distinguished of a long 
line of judicial praefecti. They repaid their advancement by 
working the theory of absolutism into Roman law. Severus' law: 
show a growing humanitarian tendency, and a renewed attempt 
to carry out the social policy of the Lex Iulia de addteriis. His 
financial policy is  marked by the growth of a new treasury, thr 
res privata, the emperor's personal property, distinct from the 
Crown property. 

AS a result of his own troubles with the holders of big provincial 
commands he tended to split up the largest, e.g., Britain. Syria 
and Africa, into divided commands. On the whole the reign of 
Severus was one of peace and prosperity in the provinces. 

The foregoing account, though mainly confined to undisputed 
facts, implies a favourable estimate of Severus' administration, 
and is based on Platnauer (see inf.). Mention must be made, 
however, of the view of Rostovtzev (infra),  who bases on the 
same facts a wholly different interpretation, in which Severus 
appears as responsible for the demoralisation and, if not the 
barbarisation, yet a t  least the "democratisation and provinciali- 
sation" of the army, as responsible for the abandonment of the 
policy of the Antonines in favour of a dynasty supported by the 
army, and as  having sacrificed the upper classes of the empire 
to the peasants, from whom the army was now drawn. Where 
they differ flatly is in their estimate of the condition of the 
provinces during the reign. 

I n  literature and philosophy the reign is undistinguished, but 
interesting on account of Iulia Domna, the philosophic Empress, 
and her circle, which included Diogenes Laertius, Galen, Aelian, 
the lawyers Papinian and Ulpian, and Philostratus, the author of 
that abortive gospel, the Life of Apollonius of Tyane. Severus 
himself was markedly superstitious, but there is nothing to con- 
nect him with the surge of Eastern mysticism that his wife 
fnitered What we have of his i q  a definite edict against conver- 
sion to Christianity. 

BIBLIOGRAPHY.--Dio Cassius ; Herodian ; Script. Hist. Aug. The 
principal modern works relating to this emperor, after 'rillemont and 
Gibbon, are-J. J. Schulte, De imperatore L. Septimio Severo (Miin- 
ster, 1867) ; Hofner, Untersuchungen zur Geschichte des Kaisers L. 
Septimius Severus (Giessen, 1875) ; Untersuchungen zur romischen 
Kaisergeschichte, ed. by &I. Budinger ; H. Schiller, Geschichte der 
romischen Kaiserzeit (Gotha, 1880--1883) ; De Ceuleneer, Essai sur la 
vie et le rlgne de Septime SLv2re (Bn~ssels, 1880) ; RCville, La Religion 
ci Rome sous les Se'vdres (Paris, 1886) ; Fuchs, Geschichte des Kazsers 
L. Septirnius Severus (1884). On Iulia Domna, see M. G. Williams, 
in American Journal of Archaeology, vi. (rgoz), pp. 259-306. M. 
Platnauer, Life and Reign of  the Emperor Septimius Severus (Oxford, 
1918) ; M. I. Rostovtzev, Social and Economic History of the Roman 
Empire (Oxford, 1926). 

SEVERUS, MARCUS AURELIUS ALEXANDER: 
see ALEXANDER SEVERUS; MARCUS AURELIUS ANTONIUS. 

SEVERUS, SULPICIUS (c. 363-c. ~ z s ) ,  Christian writer, 
was a native of Aquitania. H e  was imbued with the culture of his 
time and of his country, which was then the only true home of 
Latin letters and learning. Almost all that we know of Severus' 
life comes from a few allusions in his own writings, and some 
passages in the letters of his friend Paulinus, bishop of Nola. 
I n  his early days he was famous as a pleader, and his knowledge 
of Roman law is reflected in parts of his writings. H e  married 
a wealthy lady belonging t o  a consular family, who died young, 
leaving him no children. At this time Severus came under the 
powerful influence of St. Martin, bishop of Tours, by  whom he 
was led to  devote his wealth to  the Christian poor, and his own 
powers to a life of good works and meditation. 

The chief work of Severus is the Chronica ( c .  403), a summary 
of sacred history from the beginning of the world t o  his own 
times, with the omission of the events recorded in the Gospels 
and the Acts, "lest the form of his brief work should detract 
from the honour due to  those events." The book was a text-book, 
and was used as such in the schools of Europe for about a century 
and a half after the editio princeps was published by Flacius 
Pllyricus in 1556. As a historian of the past Severus has little 
value. The real interest of his work lies, first, in the incidental 
glimpses it  affords all through of the history of his own time; 
and in the information he has preserved concerning the struggle 
over the Priscillianist heresy, which disorganized and degraded the 
churches of Spain and Gaul, and particularly affected Aciuitaine. 
The sympathies here betrayed by Severus are wholly those of St. 
Martin. Severus loses no opportunity for laying stress on the 
crimes and follies of rulers, and on their cruelty, though he once 
declares that, cruel as rulers could be, priests could be crueller 
still. This last statement has reference to  the bishops who had 
left blaximus no peace ti11 he had stained his hands with the 
blood of Priscillian and his followers. Martin, too, had denounced 

, the worldliness and greed of the Gaulish bishops and clergy. 
Severus also fully sympathized with the action of St. Martin 
touching Priscillianisrn. 



After the Chrorzica the chief work of Severus is his Life of 
Martin,  a catalogue of miracles, told in all the simplicity of 
absolute belief. Two Dialogues and the Epistles on the death of 
Martin complete the list of Severus' genuine works. 

AUTHORITIES.-The text of the Chronica rests on a single 11th 
century ms., one of the Palatine collection now in the Vatican; of 
the other works mss. are abundant, the best being one of the 6th 
century at  Verona. The complete works of Severus were edited by 
Halm (forming vol. i. of the Corpus scriptorum ecclesiasticorurn 
Latinorum, Vienna, 1866). 

SEVIER, JOHN ( I  745-1815), American frontiersman, and 
first governor of Tennessee, was born in Rockingham county, Va., 
Sept. 23, 1745. H e  settled on the UTatauga river west of the 
Alleghanies. When this territory was annexed to Tennessee in 
1776, Sevier was elected as its representative to the provincial 
congress which drew up the first state constitution. I l e  served as 
captain in Lord Dunmore's War in 1774. IIe took an active part 
in the battle of King's Mountains in 1780, and in the following 
year he served under General Francis Marion against the British 
in the Carolinas and Georgia. I n  1780 he defeated the Cherokees 
a t  Boyd's Creek. When North Carolina ceded her western lands 
to the Federal government in 1784, Sevier took part in the revolt 
against the parent state which resulted in the formation of the 
separate state of Franklin and was elected its first governor. By 
1786 the Conservative party had regained control, and Sevier was 
tried for high treason and convicted, but was subsequently par- 
doned. In  1789 he was a member of the North Carolina Senate, 
and in 1790-91 of the National House of Representatives. After 
the final cession of its western territory by North Carolina to 
the United States in 1790 he was appointed brigadier-general of 
militia for the eastern district of the "Territory South of the 
Ohio"; and when Tennessee was admitted into the Union as a 
state, Sevier became its first governor (1796-1801) and was 
governor again in 1803-09. H e  was a member of the National 
House of Representatives in 1811-1 5, and then was commissioner 
to determine the boundary of Creek lands in Georgia. He died 
near Fort Decatur (Ga.), Sept. 24, 1815. 

See J .  R. Gilmore, The Rear-Guard of the Revolution (New Pork, 
1896), and John Sevier as a Commonwealtlz Builder (New York, 
1887) ; errors in Gilmore's books are pointed out in Theodore Roose- 
velt's The Winning of tlze West (New York, 1894-96). 

SEVIGNE, MARIE DE RABUTIN-CHANTAL, MAR- 
QUISE DE (1626-1696), French letter-writer, was born at  Paris 
on Feb. 5, 1626. The family of Rabutin (if not so illustrious 
as Bussy, Madame de SCvignC's notorious cousin, affected to 
consider it)  was one of great age and distinction in Burgundy. 
Marie's father, Celse BCnigne de Rabutin, Baron de Chantal, was 
killed during the English descent on the Isle of RhC in July 
1627. His wife did not long survive him many years, and Marie 
was left an orphan at  the age of seven. At the age of ten she 
passed into the guardianship of her uncle Christophe de Coulanges, 
abbC de Livry. Readers of his niece's letters know how well "Le 
Bien Bonn fulfilled the trust. Long after his nominal duties 
were ended he was in all matters of business the good angel of 
the family, while for half a century his abbacy of Livry was 
the favourite residence both of his niece and her daughter. 
Coulanges provided his niece with an admirable education. Jean 
Chapelain and Gilles hlCnage are specially mentioned as her 
tutors, and MCnage a t  least fell in love with her. Another literary 
friend of her youth was the poet Denis Sanguin de Saint-Pavin. 
She was intimate with all the coterie of the HBtel Rambouillet, 
and her special ally was hlademoiselle de la Vergne, afterwards 
Madame de la Fayette. I n  person she was extremely attractive, 
though the minute critics of the time objected to  her divers 
deviations from regular beauty. Her  long minority, under so 
careful a guardian as Coulanges, had also raised her fortune to  
the amount of ~oo,ooo crowns. She married (1644) Henri, 
marquis de SCvignC, a Breton gentleman of good family, allied 
to the oldest houses of that province, but of no great estate. They 
settled a t  SCvignC's manor-house of Les Rochers, near VitrC. It 
may be suspected that the happiest days of Madame de SCvignC's 
brief married life were spent there. For there a t  any rate her 
husband had less opportunity than in Paris of neglecting her, and 

of wasting her money and his own. Henri de SCvignC was one of  
the innumerable lovers of Ninon de l'Enclos, and made himself 
even more conspicuous with a certain Madame .de Gondran, 
known in the nickname slang of the time as "La Belle Lolo." He 
was wildlv extravagant. That his wife loved him and that he did 
not love *her was "generally admitted. H e  quarrelled with the 
Chevalier d'Albret about hladame de Gondran, fought with him 
and was mortally wounded on Feb. 4, 1651. 

There is no reasonable doubt that his wife regretted him a 
1 great deal more than he deserved. Though only five and twenty, 

and more beautiful than ever, she never married again. For the 
rest of her life she gave herself up  to her two children, Franqoise 
Marguerite (b. 1646), and Charles (1648). To  Charles hladame 
de SCvignC was an indulgent, a generous (though not altogether 
just) and in a way an affectionate mother. Her daughter, the 
future Madame de Grignan, she worshipped with an almost 
insane affection. For nearly ten years she lived an uneventful life 
a t  Paris in a house she occupied in the Place Royale (not as 
yet in the famous HBtel Carnavalet), a t  Les Rochers, a t  Livry or 
a t  her own estate of Bourbilly in the MBconnais. She had, how- 
ever, in 1658, a quarrel with her cousin Bussy over a loan. H e  
gives a malicious portrait of her in his Histoire amozaeuse. The 
quarrel was never quite healed, though after Bussy's disgrace in 
1666 correspondence was renewed. 

I n  1661, at the downfall of the Superintendent Fouquet, i t  was 
announced on indubitable authority that communications from 
Madame de SCvignC had been found in the coffer where Fouquet 
kept his love letters. Bussy obtained from Le Tellier, who as 
minister had examined the letters, a corroboration of her protest 
that the letters were merely those of a friend. Nevwtheless, there 
have always been those who held that Madame de SCvignC 
regarded Fouquet with at  least a very warm kind of friendship 
During these earlier years Madame de SCvignC had a great affec- 
tion for the establishment of Port Royal. 

Madame d e  Grignan.-The bulk of Madame de SCvignC's 
letters are addressed to her daughter, who married in 1668 
Franqois d'AdhCmar, comte de Grignan, a Provenqal, of one of 
the noblest families of France. H e  had been twice married, and 
his great estates were heavily encumbered. Neither did the large 
dowry (300,ooo livres) which Madame de SCvignC, somewhat 
unfairly to her son, bestowed upon her daughter, suffice to  clear 
encumbrances. I n  1669 M. de Grignan, who had previously been 
lieutenant-governor of Languedoc, was transferred to Provence. 
The governor-in-chief was the young duke of VendBme. But at 
this time he was a boy, and he never really took up  the govern- 
ment, so that Grignan for more than forty years was in effect 
viceroy of this important province. His wife liked the part of 
vice-queen; but their peculiar situation threw on them the ex- 
penses without the emoluments of the office, so that the Grignan 
money affairs hold a larger place in Madame de SCvignC's letters 
than might perhaps be wished. 

1671-1691.-Madame de SCvignC lived in Paris from 1677 
onwards in the H8tel de Carnavalet, but she spent part of the 
year usually on her estate at  Les Rochers. She was there when 
the estates of Brittany were convoked a t  VitrC in 1671, and she 
was there in 1675 when the province was being punished for its 
resistance to illegal taxation. Occasionally she was able to  enjoy 
her daughter's society. She spent a year with the de Grignans in 
Provence in 1672-3, and the whole Grignan family paid a long 
visit to the HBtel de Carnavalet in 1677. Between 1680 and 1688 
the Grignans were in Paris for a great part of their time. The 
bulk of the letters from Madame de SCvignC t o  her daughter 
therefore belong to the period before 1677. 

In 1679 Madame de SCvignC lost La Rochefoucauld, the most 
eminent and one of the most intimate of her close personal 
friends and constant associates. I n  1684 Charles de SCvignC 
married a young Breton lady, Jeanne Marguerite de Mauron, 
who had a considerable fortune. I n  the arrangements for this 
marriage Madame de SCvignC practically divided all her fortune 
between her children (Madame de Grignan of course receiving an 
unduly large share), and reserved only part of the life interest. 
In 1687 the AbbC de Coulanges died. In  the same year Madame 
de SCvignC was present at the Saint-Cyr performance of Esther,  



and some of her most amusing descriptions of court ceremonies 
and experiences date from ;his time. 1689 and 1690 were almost 
entirely spent by her at  Les Rochers with her son; and on leaving 
him she went across France to  Provence. 1691 was passed a t  
Grignan and other places in the south, but a t  the end of it  Madame 
de SCvignC returned to Paris, bringing the Grignans with her; 
and her daughter stayed with her till 1694. 

Las t  Years.-The year 1693 saw the loss of two of her oldest 
friends-Bussy Rabutin, her faithless and troublesome but in 
his own way affectionate cousin, and Madame de la Fayette, her 
life-long companion, and on the whole perhaps her best and wisest 
friend. Another friend almost as intimate, Madame de Lavardin, 
followed in 1694. Madame de SCvignC spent but a few months 
of this latter year alone, and followed her daughter to Provence. 
She never revisited Brittany after 1691, 

During an illness of her daughter Madame de SCvignC herself 
was attacked by smallpox in April 1696, and she died on the 17th 
of that month at  Grignan, and was buried there. Her idolized 
daughter was not present during her illness But in her will 
Madame de SCvignC still showed her preference for this not too 
gratefu! child. Charles de SCx.<gnC died on March 26, 1713 His 
widow survived him twenty years. Madame de Grignan had died 
on August 16, I jog, a t  a country-house near Marseilles, of the 
very disease which she had tried to escape by not visiting her dying 
mother. Her son, who had fought a t  Blenheim, had died of the 
same malady at  Thionville the year before. Marie Blanche, her 
eldest daughter, was in a convent, and, as all the comte de 
Grignan's brothers had either entered the church or died unmar- 
ried, the family, already bankrupt in fortune, was extinguished 
in the male line by Grignan's own death in 1714, a t  a great age. 

T h e  Letters.-Madame de SCvignC was a member of the strong 
and original group of writers-Retz, La Rochefoucauld, Corneille, 
Pascal, Saint-Evremond, Descartes and the rest-who escaped 
the influence of the later 17th century, while they profited by the 
reforms of the earlier. According to the strictest standard of 
the Academy her phraseology is sometimes incorrect, and it occa- 
sionally shows traces of the quaint and affected style of the 
Pre'cieuses; but these things only add to its savour and piquancy. 
I n  lively narration few writers have excelled her, and in the 
natural expression of domestic and maternal affection none. She 
had an all-observant eye for trifles and the keenest possible 
appreciation of the ludicrous, together with a hearty relish for 
all sorts of amusements, pageants and diversions, and a deep 
though not voluble or over-sensitive sense of the beauties of 
nature. But with all this she had an understanding as solid as - 
her temper was gay. 

Unlike her daughter, she was not a professed blue-stocking. 
But she had a strong affection for theology, in which she inclined 
(like the great majority of the religious and intelligent laity of 
her time in France) to  the Jansenist side. Her favourite author 
in this class was Nicole. She has been reproached for her fond- 
ness for the romances of Mlle. de ScudCry and the rest of her 
school. But probably many persons who make that reproach have 
themselves never read the works they despise, and are ignorant 
of how much merit there is in them. I n  purely literary criticism 
Madame de SCvignC was no mean expert. Her preference for 
Corneille over Racine has much more in it than the fact that the 
elder poet had been her favourite before the younger began to 
write; and her remarks on La Fontaine and some other authors are 
both judicious and independent. Nor is she wanting in original 
reflections of no ordinary merit. But to enjoy her work in its 
most enjoyable point-the combination of fluent and easy style 
with quaint archaisms and tricks of phrase-it must be read as 
she wrote it ,  and not in the trimmed and corrected version of 
Perrin and Madame de Simiane. 

B I B L I O G R A P E Y . - M ~ ~ ~ ~ ~  de SCvignb's correspondence with Bussy 
Rabutin appeared in his Memoirs and Correspondence, partly in the 
year of her death, partly next year. The remainder was not printed 
in any form for 30 years. The number of unauthorized editions of 
the letters which appeared, taken from copies of letters privately 
circulated caused Madame de Simiane (d. 1737)~ the daughter of 
Madame de Grignan, to give an authorized version. This appeared 
under the care of the Chevalier de Perrin in 6 vols. (1734-37). It con- 
tained only the letters to Madame de Grignan, and these were sub- 

jected to editing rather more careful than conscientious, the results of 
which were never thoroughly removed until recently. Madame & 
Simiane, who possessed her mother's replies, is said to have burnt 
the whole of these from religious motives; this phrase is explained 
by Madame de Grignan's Cartesianism, which is supposed to have 
led her to expressions alarming to orthodoxy. There were numerous 
omissions and alterations of style and language. Perrin followed up 
this edition in 1751 with a volume of supplementary letters to 
other persons, and in 1754 published his last edition of the whole, 
which was long the standard (8 vols., Paris). During the last half 
of the 18th century numerous editions of the whole or parts appeared 
with important additions, such as that of 1756, gjving for the first 
time the letters to Pomponne on the Fouquet trial; that of 1773, 
giving letters to Moulceau; that of 1775, giving for the first time 
the Bussy letters separate from his memoirs, etc. An important col- 
lected edition of all these fragments, by the Abbe de Vauucelles, 
appeared in 1801 (Paris, An. IX.) in 10 vols ; five years later Gou- 
velle (Paris, 1806, 8 vols.) introduced the improvement of chronolog- 
ical order; this was reprinted in 12 vols. (Paris, 1819) with some 
more unpublished letters which had separately appeared meanwhile. 
In the same year appeared the first edition of M. de MonmerquC. 
From that date continual additions of unpublished letters were made, 
in great part by the same editor, and at  last the whole was remodelled 
on MS. copies (the originals unfortunately are available for but few) 
in the edition called Des Grands Ecrivains, which M. de Monmerque 
began, but which owing to his death had to be finished by MIM. 
Regnier, Paul Mesnard and Sommer (1862-68). This, which super- 
sedes all others (even a handsome edition published during its 
appearance by M. Silvestre de Sacy), consists of 12 volumes of 
text, notes, etc., two volumes of lexicon and an album of plates. 
I t  contains all the published letters to and from Madame de SevignC, 
with the replies where they exist, with all those letters to and from 
Madame de Simiane (many of which had been added to the main 
body) that contain any interest. To it must be added two volumes 
(printed uniformly) of Lettres zne'dites, published by M. Ch. Capmas 
in 1876 and containing numerous variants and additions from a ms. 
copy discovered in an old curiosity shop at Dijon. Of less elaborate 
and costly editions that in the collection Didot (6 vols., v.d.) is the 
best, though, it contains an adulterated text. There are many Eng- 
lish translations of the Letters. One of the early English translations, 
was reprinted, with additions, and with a preface by Madame Ducloux 
in 1928 (10 vols ). Another edition, with introduction by A. E. Newton 
( 7  vols.) also appeared in 1928. 

Works on Madame de SCvignC are innumerable. Besides essays 
by nearly all the great French critics from Sainte-Beuve (Portraits 
de femmes) to M. Brunetibre (Etudes critiques), the work of F. 
Combes, Madame de Se'vignt, historien (1885), and G. Boissier's vol- 
ume in the Grands ecrivains Fran~ais (1881), should be consulted. 
The biography by Paul Mesnard is nearly exhaustive, but the most 
elaborate biographical book is that of Walckenaer (3rd ed., Paris, 
18~6 .  < vols ). to which should be added the remarkable Histoire de 
M&.-de ~ t b i g n t  of Aubenas (Paris and St. Petersburg, 1842). In 
English an excellent little book by Miss Thackeray (Lady Ritchie) 
(1881) may be recommended, and also Janet Aldis's Mme de Sdvignt: 
The Queen of Letter-writers (1907). Most of the editions have por- 
traits. 

See also E. Angot, Dames du grand Sidcle (1919) ; E. Fitzgerald, 
Dictionary of Madame de Stvignk ( 2  vols, 1914) ; H. Hallaps, Madame 
de Stvignt (1921). 

SEVILLE, an inland province of southern Spain, one of the 
eight provinces into which Andalusia was divided in 1833; 
bounded N. by  Badajoz, N.E. by Cbrdova, S. by Milaga and 
Cidiz and W. by Huelva. Pop. (1930) 8 0 5 , ~ j ~ ;  (est. 1939) 
902,93 j;  area 5,428 sq.mi. The province is bisected by the navi- 
gable river Guadalquivir (q.v.), which there receives the Genil and 
Guadaira on the left, and the Guadalimar on the right. West of 
the Guadalquivir the surface is broken by low mountain ranges 
forming part of the Sierra Morena; the eastern districts are com- 
paratively flat and very fertile, except along the borders of Cidiz 
and Milaga, ;where rise the Sierras of Gibalbin and Algodonales; 
and there are extensive marshes near the Guadalquivir estuary. 
Coal, copper, iron ore, silicate of alumina, marble and chalk are 
the chief mineral products; the province is famous for its oranges, 
and also exports wheat, barley, oats, maize, olives, oil, wine and 
chick-peas. Seville is the capital. Other important towns are 
ficija-pop. 193-(29,884), Carmona (22,267), Utrera (24,- 
204), Moron de la Frontera (22,48j), Osuna (19,388), and 
Marchena (17,494). Nationalists occupied the province during 
the first weeks of the civil war of 1936-39. 

SEVILLE, the capital of the Spanish province of Seville, and 
the chief city of Andalusia, on the left bank of the river Guadal- 
quivir, 54 mi. from the Atlantic ocean. and 35 j mi. by rail S.S.W. 
of Madrid. Pop. (1940) 279,075, Seville is an archiepiscopal 





SEVRES--SEWAGE DISPOSAL 
and Rufina, are said by tradition to  have been potters here. 
Equally important is the great tobacco and cigar factory. 

H i s t o r y . - - ~ e ~ i l l ~  appears originally to have been an Iberian 
town. Under the Romans the city was made the capital of Baetica 
in the second century B.c., and became a favourite resort for 
wealthy Romans. I t  was captured in 45 B.C. by Julius Caesar who 
gave it  the name of Colonia Julia Romula, and made it  one of 
the conventus juridici. The emperors I-Iadrian, Trajan and Theo- 
dosius were born in the neighbourhood at  Italics (now Santi- 
ponce), where are the remains of a considerable amphitheatre. 
The chief existing monument of the Romans in Seville itself is 
the remains of an aqueduct, on four hundred and ten arches, by 
which water from Alcala de Guadaira was supplied to the town. 
At the beginning of the 5th century the Silingian Vandals made 
Seville the seat of their empire, until i t  passed in 531 under the 
Visigoths, who chose Toledo for  their capital. After the &feat 
of Dcln Roderick a t  Guadalete in 712 the Moors took possession 
of the city after a siege of some months. Under the Moors 
Seville continued to flourish. Idrisi speaks in particular of its 
grcat export trade in the oil of Aljarafe. The district was in 
greal prtrt u ~ ~ u p i e d  by Syrian Ardbs frorx~ Ei~lebd, ?aft U: the 
troops that entered Spain with Balj in 741 at  the time of the 
revolt of the Berbers. I t  was a scion of one of these Emesan 
families, Abii '1-Kisim Mohammed, cadi of Seville, who on the 
fall of the Spanish caliphate headed the revolt of his townsmen 
against their Berber masters (1023) and became the founder of 
the Abbadide dynasty, of which Seville was capital, and which 
lasted under his son Mo'tadid (1042-1069) and grandson 
Mo'tamid (1069-1091) till the city was taken by the Almora- 
vides. The later years of the Almoravide rule were very oppres- 
sive to the Muslims of Spain; in 1133 the people of Seville were 
prepared to welcome the victorious arms of Alphonso VII., and 
eleven years later Andalusia broke out in general rebellion. 
Almohade troops now passed over into Spain and took Seville in 
1147. Under the Almohades Seville was the seat of government 
and enjoyed great prosperity; the great mosque (now destroyed) 
was commenced by Yusuf I .  and completed by his son Almanazor. 
In  the decline of the dynasty between 1228 and 1248 Seville 
underwent various revolutions, and ultimately acknowledged the 
Hafsite prince, but Ferdinand 111. restored it to Christendom in 
1248. Ferdinand brought temporary ruin on the city, for it  is 
said that 400,000 of the inhabitants went into voluntary exile. 
But the position of Seville was too favourable for trade for it 
to fall into permanent decay, and by the 15th century it  mas again 
in a position to derive full benefit from the discovery of America. 
After the reign of Philip I I . ,  its prosperity waned with that of 
the rest of the Peninsula; yet even in 1700 its silk fattories gave 
employment t o  thousands of workpeople; their numbers however 
by the end of the 18th century had fallen to four hundred. In 
1800 an outbreak of yellow fever carried off 30,000 of the in- 
habitants and in 1810 the city suffered severely from the French 
under Soult, who pillaged to the extent of six millions sterling 
Politically Seville has always had the reputation of peculiar loyalty 
to the throne from the time when, on the death of Ferdinand 111. 
it  was the only city which remained faithful to his son Alphonso 
the Wise. I t  was consequently favoured by the monarchs, and 
frequently a seat of the court. For  its loyalty during the revolt 
of the Comuneros i t  received from Charles V., the motto AL 
Herczrle e t  Caesare ~zobilitas; a se ipsa Fdelitas. I n  1729 the 
treaty between England, France and Spain was signed in the city; 
in 1808 the central junta was formed here and removed in 181c 
to Cidiz; in 1823 the Cortes brought the king with them from 
Madrid; a ~ l d  in 1848 Seville combined with Mglaga and Granada 
against Espartero, who bombarded the city. Seville, strongly 
monarchist, joined the 1936 Nationalist rebellion early. 

See P. de Madrazo, Sevilla y Cadzz (Madrid, ~884-8b) : Contreras 
Estud ie  de los nzonum. drabes de Sevilla y Cordova (Madrid 
1885) ; J. Gestoso y Perez, Sevina monf~mental y artistica (3 vols.. 
Seville, 1889-92) ; A. F. Calvert, Seville (1907) ; J .  Guichot y Parodi 
Historia del Ayz~ntnmiento dp la cizcdad de Sevilla (3 vols., Seville 
1896-98) ; J .  Cascales y Munoz, Sevilla intellertzsnl (Madrid 1896) ; 
W. M. Gallichan, The Story of Seville (1903). 

SEVWES, a town of northern France, in the department of 

Seine-et-Oise, on the lelt bank of the Seine, midway between Park 
and Versailles, about 3 mi. from the fortifications of the former 
Pop. (1936) I j , joI .  The tonil owes its celebrity to the porcelain 
manufactory established there in 1 i j 6  and taken ox7er by the 
State three years later. The works museum has a general collec. 
tion of pottery and the whole series of models employed a t  Skvres 
from the beginning of the manufacture. for an account of which 
see POTTERY AND PORCELAIN. A technical school of ceramics is 
attached to the factory. 

S ~ V R E S ,  TREATY OF, the treaty of peace concluded be- 
tween the Allied and Associated Powers and Turkey on Aug. 10 

1920. I t  was not ratified and was later superseded by the Treaty 
of Lausanne which was signed or July 24, 1923. The principal 
arrangements of the Treaty of S h e s  were as follows :- 

The king of Hejiz  was recognized as independent. The boun- 
daries of Turkey were so drawn as to exclude her from control of 
any other Arabian states or of Syria, Pa!estiiie and Rfesopotamia, 
and Turkey renounced in favour of the principal Allied Powers 
rights over territory outside Europe that lay outside her new fron- 
tiers (Egypt, Sudan, Libya [Tripoli], Morocco and Tunis). 
Palesrine was t o  be entrusted to  a Mandatory Power, Syria and 
Mesopotamia "provisionally recognized as independent states to 
be advised by Mandatory Powers." Smyrna and the Ionian hinter- 
land were placed under Greek administration for  five years, when 
further arrangeinents would be made. The Dodecanese islands 
were ceded to Italy, Imbros and Tenedos to Greece, and Turkey 
recognized Greece's sovereignty in Lemnos, Samothrace, Mity- 
lene, Chios, Samos, and Nikaria. The zone of the Straits from 
Constantinople and Scutari to the Dardanelles, and a zone on the 
Asiatic mainland were handed over to  an international com- 
mission to be internationalized and demilitarized. Western 
Thrace, which had already been ceded to the Allies as a whole, 
was ceded by them to Greece by separate treaty. Turkey ceded 
to Greece Eastern Thrace, to  the Chatalja lines. Turkey agreed 
to recognize Armenia as "a free and independent state" while 
Kurdistan was to  receive local autonomy. The Turkish army was 
to  be reduced to jo,ooo, all Turkish aircraft was to  be surrendered 
and all the fleet except a few ships and torpedo boats. 

The financial clauses charged Turkey with loss, with damage 
and with war guilt, but admitted that, as her resources were 
unequal to payment, such claims should be waived. But immense 
powers were conferred on a financial commission of British, 
French and Italian representatives with a Turkish representative 
in a consultative capacity, which was practically empowered t o  
control the budget and the financial laws and regulations of 
Turkey. The Council of the Ottoman Public Debt was to  be 
similarly formed and to have complete powers over its adminis- 
tration. The Capitulations were to  be re-established for the 
Allies but not for enemy Powers, and the separate postal system 
of the Allies was also re-erected. Various Turkish ports, Con- 
stantinople, Smyrna, Alexandretta, etc., and the river Maritsa, 
were to  be placed under international control. See H. W. V. 
Temperiey, ed. Hist. o f  tlze Peace Con ferewe  at Paris, vol. vi. 
(1924). For the reversal of some of the terms of this treaty see 
LAUSAKRZ, CONFEREKCE OF. 

SEWAGE DIS~OSAL. Sewage disposal is the term used 
to designate the steps in treatment necessary to transform s e w q e  
to a state which, under existing local conditions, will not cause 
danger to health, nuisance, or odour. Ultimate disposal is always 
into a water course and the degree of treatment required depends 
upon the relative volumes of water and of sewage, and on the 
uses to  which the water is put, as industrial, recreational, or water 
supply. 

The methods of treatment may be grouped broadly into (I)  
primary, as sedimentation or passage through fine screens, by 
which the grosser solids are removed from the sewage; and (2) 
secondary, as  trickling filters, sand filters, o r  the activated sludge 
method, by which the dissolved and colloidal organic matter in 
the sewage is oxidized to stable forms that will not cause odour 
or nuisance. Dilution, or discharge into an adequate body of 
water, is also a well-recognized method of disposal, but to be satis- 
factory the sewage should first receive primary treatment. 



SEWAGE DISPOSAL 
Character is t ics  a n d  Volume of Sewage.-Domestic or sani- 

tary sewage is that contributed from residences, institutions, and 
business buildings; industrial waste is that resulting from indus- 
trial or manufacturing processes; that caused by rainfall or melt- 
ing snow is storm water or storm sewage. Most sewers are of the 
separate type, in which only the domestic sewage and industrial 
wastes are collected, storm sewage being carried through an in- 
dependent system of drains. Storm sewage is rarely treated. 

The average volume of domestic sewage is IOO gallons per per- 
son per day. The measure of strength of the sewage is commonly 
based on the total and suspended solids and on the biochemical 
oxygen demand, or BOD. Both strength and volume may be 
markedly influenced by industrial wastes. 

Dilution.- For proper disposal by dilution, the sewage must 
be fresh; free from floating solids or material capable of settling 
to form sludge banks; thoroughly mixed with water of a high 
oxygen content; subject to  currents to  carry the selvage to points 
of unlimited dilution; and, most important of all, amply diluted. 
Even under favourable conditions, there should be about 40 vol- 
umes of water for each volume of sewage. Preliminary treatment, 
such as screening or sedimentation, to remove solids is necessary. 

Screens.-There are three types of screens. Racks or bar screens 
are used to intercept and remove large floating solids that may 
interfere with pumping or with the treatment processes. Bars are 
usually spaced to give a clear opening of about 13in.; total open- 
ings between the bars should equal twice the area of the incom- 
ing sewer. Most screens now installed are of the mechanically 
cleaned type, in which a power driven rake, usually actuated by 
a time-controlled mechanism, sweeps the materials from the bars 
a t  intervals varying from 3 to 30 minutes. Disposal of these 
screenings is a problem, burial or incineration being the most 
common solutions. Most recent types of screens are of the cut- 
ting or comminuting type. These cut or shred the solids inter- 
cepted by the screen into pieces that will pass a $ or &-in. open- 
ing, and permit the pieces to pass with the sewage into the treat- 
ment processes. Fine screens are suitable for those places where 
only the visible solids must be removed, as before discharge into 
tidal waters. The principal types of fine screens are the disk, 
drum, belt, and wing. In  all of them the screening element is 
almost invariably a perforated plate of corrosion-resistant metal. 
The perforations are usually in the form of slots from & to &in. 
wide and about zin. long. As many slots as possible are cut into 
the plate ~vithout reducing its rigidity. These fine screens must be 
cleaned continuously to prevent clogging. This is usually accom- 
plished by revolving the screen slowly to raise the screenings 
above the surface of the sewage; the screenings are then removed 
by brushes, scrapers, or jets of water, air or steam, or by a com- 
bination of these. Fine screens will ordinarily remove from 10 

to 35 cu.ft. of solids per ~,ooo,ooo gal. of sewage, representing 
10% to 2 j %  of the suspended solids in the sewage. 

Grease Removal.-Oils and grease in the sewage sometimes 
interfere with treatment. Removal is accomplished by a short pe- 
riod of aeration. A detention of 10 to 2 0  inin. in a tank, with the 
application of about 0.1 cu.ft. of air per gal. of sewage is effective. 
Air is applied through porous plates or tubes. The application of 
chlorine just before aeration is often of value. 

Sedimentation.- The standard method of primary treatment 
is sedimentation for a 2- to 4-hour period. The continuous flow 
principle is universally used; tanks are 6 to  oft. deep, and both 
round and rectangular tanks are used. The forrner employs a cen- 
tral feed and the settled sewage is discharged over a peripheral 
weir. Rectangular tanks have a length generally four or five times 
the width, with inlet a t  one end and discharge at  the other The 
solids (or sludge) that settle are concentrated to a central sump, 
in the case of circular tanks, or to a sump at  the inlet end of rec- 
tangular tanks, by means of scrapers or collectors that are oper- 
ated either continuously or several times a day. 

Imhoff tanks are used only for small installations. These con- 
sist of a settling chamber above and a digestion chamber below. 
As the sewage passes tlirougil the settling chamber, the solids 
settle and pass through trapped slots to the lower compartment 
where digestion takes place. Ilnhofl tanks arc designed to provide 

about 2 hours detention in the settling compartment; the diges- 
tion compartment should provide 2 to 3 cu.ft. per person served 
by the sewer system. Imhoff tanks are usually deep-from 25 to 
35ft.-and correspondingly costly to construct. As a result, the 
plain sedimentation tank with mechanical sludge collectors and 
separate sludge treatment have become practically standard. 

Chemical  Precipitation.-Sedimentation can be materially 
improved if coagulants are added to the sewage. These coagulants 
form a heavy precipitate which settles rapidly. leaving a clear 
liquid. Aluminium sulphate, ferric chloride, and ferric and fer- 
rous sulphates are commonly used. The amount of chemical re- 
quired depends upon the characteristics of the sewage, and  ill 

I SECTION THROUGH PRIMARY TAhK 
~ O G E  HOPPER I 

F I G .  1.- TYPICAL RECTANGULAR TANK S L U D G E  COLLECTOR. PRIMARY 
TANK 

vary from 400 to ~ o o l b .  per ~,ooo,ooo gallons. Thorough mixing 
of the chemical with the sewage, followed by further gentler mix- 
ing to build up the floc or precipitate into quickly settleable par- 
ticles, is necessary. This may be accomplished by air agitation or 
by means of paddles, which is more common. 

Whereas plain sedimentation or passage through an Imhoff 
tank will remove only from 40% to 55% of the settleable solids, 
and about the same proportion of the biochemical oxygen demand, 
effective chemical coagulation in a well-designed sedimentation 
tank will remove practically all of the settleable solids and about 
75% of the BOD. The resulting sludge is bulkier and requires 
more digestion capacity, but otherwise is not more difficult to 
treat. 

Ac t iva ted  S ludge  Treatment.- This method utilizes biolog- 
ically active sludge. mixed with the incoming sewage, and agi- 
tated in the presence of an ample supply of air. After several 
hours of aeration, rapid oxidation of the organic matter is ac- 
complished and the suspended and colloidal materials in the sew- 
age form a precipitate which readily settles, leaving a clear super- 
natant. This does not require further treatment in order to be 
stable. In this method, the incoming sewage is treated by prelim- 
inary sedimentation to remove the heavier solids; the settled sew- 
age is inoculated with biologically active sludge of about 15 to 
30% of its volume; this mixed liquor is then aerated for 4 to 8 

F I G .  2.- ROTARY S P R I N K L I N G  FILTER 

hours, after which time the process is complete except for final 
settling. 

Aeration may be accomplished by means of compressed air 
blown through plates or tubes of fused quartz, or by means of 
mechanical equipment, or by a combination of both. When plates 
are used, these are generally set either in rows across the aeration 
tank, or along one side of the tank. I n  the former case the sewage 
passing through the tank encounters successive baffles of air;  in 
the latter method, a spiral motion is imparted to the sewage, in- 
suring thorough aeration. In  the mechanical plants, the most 
common arrangement is a series of revolving paddles located near 
the side of the tank and at  the surface of the liquid. As the pad- 
dles are revolved, the sewage is agitated and giben a spiral o r  



helical motion. Other types make use of a screw, force the sew- 
age upward through a tube and against a splash plate, or employ 
similar devices to provide contact with the air. 

Where diffused air is employed a contact time of 4 to  8 hours is  
common for domestic sewage; more for sewage containing strong 
industrial wastes. With  the mechanical aerators, a slightly longer 
period is generally required. With  diffused air plants, from I to  
4 cu.ft. of free air will be required per  gallon of sewage. The 
final settling tank is designed for  about two hours detention. 

Advantages of the activated sludge method include flexibility, 
which permits almost any  desired degree of treatment through 
varying the period of aeration; and the high degree of removal of 
suspended solids, BOD, and bacteria. About 95% of the bacteria 
are removed, more than 90% of the suspended solids, and more 
than 90% of the organic mat ter  a s  measured by the test for bio- 
chemical oxygen demand. Disadvantages include the high initial 
and  operating cost, the necessity for skilled operation, and the dif- 
ficulty of treating the large volume of sludge that is produced in 
excess of that  required for inoculating the incoming sewage. This 
sludge is very thin, containing only 1% to  2 %  of solids. Aeration 
tanks. which must be large enough to  care for the incoming sew- 
age and also for  10 to  3 0 % ~  or  even more, of added sludge, are 
normally 9 to  I j f t .  in depth for  diffused air plants and from 10 t o  
aoft. in width. Where diffuser plates are used the area of the 
plates have a ratio to  the area of the tank bottom of I :4 to  I :IO. 

Tanks  employing mechanical aerators are usually shallower and 
narrower. 

S l u d g e  Disposal.-When plain sedimentation tanks are em- 
ployed for primary treatment,  the solids that settle out from the 
sewage are removed promptly f rom the tanks. The standard 
methods of treatment are,  ( I )  digestion in special tanks and (2)  
dewatering by  vacuum filters. Digestion tanks are usually circu- 
lar, I j to  z jf t .  in depth, and with the diameter t o  provide the 
necessary capacity. Tanks  are usually heated to  a temperature of 
about 9 j ° F .  in order t o  facilitate digestion. A standard design 
provides for 2 t o  3 cu.ft. per person contributing to  the sewers, 
with heated tanks, and 4 cu.ft. for  unheated tanks. Therefore, the 
saving in size through heating will pay for the control apparatus 
required for maintaining the desired temperature. In the process of 
digestion, the sludge produces methane gas-from 0.5 to 1.3 cu.ft. 
per day for each person contributing to the sewers. This gas is col- 
lected and used to heat water which in turn is used to heat the 
digesters, and also to provide for heating buildings and occasionally 
for producing power. About 20 plants in the U.S.A. have installed 
apparatus for power production; and many other plants use the gas 
for driving engines for sewage pumping. Digester gas has about 700 
B.t.u. per cubic foot. About 30 days are ordinarily required for 
complete digestion in a heated tank; a t  the end of this time the 
sludge is drawn onto sludge drying beds for drying. These beds are 
often covered with glass greenhouse 
structures to prevent interference 
by rain; with covered beds, about 
0.5 sq.ft. per person is provided; 
with uncovered beds, about one 
square foot. Beds consist of about 
~ z i n .  of sand supported on 6 to 8in. 
of gravel, the whole being under- 
drained by open joint tile spaced 
8 to   oft. apart. With covered beds 
sludge will dry in 10 to 2 0  days ~ ~ N N ~ ; - A C T ' V A T E D  S L U D G E  
sufficiently so that it can be re- 
moved with forks. If properly digested, the sludge is not objection- 
able and can be used for fertilizer or disposed of by dumping. I t  is 
excellent for grass and shrubs, but should not be used on vegetables 
that are to be eaten raw. 

Vacuum filters consist of a drum covered with a filter cloth, a 
vacuum being maintained inside a quadrant of the drum. As the drum 
is rotated through a tank containing sludge, the liquid is drawn 
into the drum while the solids are collected as a mat on the filter 
cloth. The process is continuous, the sludge mat being peeled off as 
the drum revolves. The sludge previous to filtering is usually con- 
ditioned by the addition of an  iron or alum solution. The iron or 
alum used is about 5% of the weight of the dry solids in the sludge. 
Filters will dewater about 51b. of dry solids per hour per sq.ft. of 
filter surface and the moisture content of the sludge cake will range 
from 70 to 8070, which is sufficiently dry for handling and disposal. 
Vacuum filters will dewater either digested sludge, raw sludge, or 
partly digested sludge. The cake that results from dewatering raw or 
partly digested sludge decomposes with odour, and should be burned 
or buried promptly to avoid production of nuisance or odour. 

ALL 
S e c o n d a r y  Treatment.- The effluent resulting from tank treat- 

ment processes contains some suspended and much dissolved and 
colloidal matter, and will decompose, creating nuisance and odour. 
Further treatment is therefore necessary. Various methods are used, 
including sand filters, high rate filters, and trickling filters. The last 
method is standard in the U.S. for =early all municipal plants. 

T r i c k l i n g  Filters.-These consist of a bed of stone, 6 to 8ft. in 
depth, the stone being z to 3-in. particles. The sewage is applied in 
a thin sheet or in a spray to the stone, with short intervals between 
applications, and allowed to trickle down through the bed. Purifica- 
tion is accomplished by the organic film which forms on the stone. 

I", P,o*de Fieme iro. 

F I G .  4.- DETAILS O F  S L U D G E  DIGESTION TANK 

Application is principally by means of rotating arms onto a circular 
bed, though many plants still use the older type of fixed spray nozzle. 
The rotary distributors are somewhat more efficient due to more even 
application and to utilizing a greater area of the bed. Standard rates 
of application are 300,000 gal. per acre per day per foot of depth, 
though some installations have been made which operate a t  rates 
twice as great. Trickling filters are usually enclosed in walls, generally 
of concrete, but in some cases of loose stone, which are intended to 
improve ventilation. Floors are generally of concrete, and under- 
drains are installed for the purpose of collecting the filtrate. In con- 
nection with a properly operated sedimentation tank, the biochemical 
oxygen demand of the sewage will be reduced by trickling filters about 
85 to go%; the trickling filter is usually followed by a secondary 
sedimentation tank because the organic matter that collects on the 
stones of the filter "unloads" or sloughs off, causing a turbid effluent 
Secondary settling tanks are normally designed for one hour detention 

The high rate trickling filter operates a t  ~o,ooo.ooo to 30,000,ooo 
gal. per acre per day. Agplication of the sewage to the stone must 
be in the shape of a continuous fine rain; and the rate must be high 
enough to keep the filter particles scoured clean. In  order to maintain 
a uniformly high rate, a part or all of the filtrate is recirculated 
through the filter. Results of treatment are somewhat better than the 
standard rate trickling filter, but the filter effluent is not as clear be- 
cause this type of filter unloads all of the time and the effluent al- 
ways carries some suspended matter. Several rapid filters have been 
designed for rates of two or more gal. per sq.ft. per minute. Thesc 
employ sand or fine magnetite for the filtering media and, because of 
the large amount of suspended matter even in settled sewage. must 
also provide for frequent or continuous washing. They have been 
used principally for removing suspended materials; they cannot be 
utilized successfully for the removal of colloidal or dissolved matter. 
Therefore, they remove only a relatively small portion of the organic 
matter and will reduce BOD by only 40% to 50%. 

S a n d  Filters.-These are beds of sand about 36in. deep and 
underdrained, to which raw or settled sewage or the effluent from 
trickling filters is applied for a final treatment. Rates of application 
are: raw sewage, 75,000 gal. per acre per day; settled sewage, 150,ooo 
gal. per acre per day; trickling filter effluent, 300,000 to 500,000 gal. 
per acre per day. Sand beds are effective in producing a clear and 
sparkling effluent of high stability. 

BIBLIOGRAPHY.-A. Prescott Folwell, Sewerage; Metcalf & Eddy. 
Anzerican Sewerage Practice; W. A. Hardenbergh, Sewerage and 
Sewage Treatment. (W. A. HAR.) 

SEWALL, SAMUEL (1652-1730), American jurist, was 
born a t  Bishopstoke, England, on March 28, 1652. H e  was taken 
to  Newbury in New England in 1661; graduated a t  Harvard in  
1671, receiving his master's degree three years later;  studied div- 
inity;  and was resident fellow of Harvard  in 1673-74, and keeper 
of the college library in 1674. H e  had apparently intended t o  
enter the ministry, but his marriage to  Judith Hull  i n  16 78 caused 
him, like his father-in-law, t o  embark upon a mercantile and pub- 
lic career. I n  1683 he was deputy to  the general court for  West- 
field; f rpm 1681 t o  1684 he  managed the onIy licensed printing 
press in Boston; and in 1688 he  went t o  England on business con- 
nected with land titles. H e  was a member of the New England 
Council in 1692-1725. and in 1692 he was made one of the special 
commissioners to  t ry  persons accused of witchcraft in Suffolk, 



4-04. SEWANEE 
Essex, and Middlesex counties (Mass.). This court condemned 19. 

Sewall in Jan. 1697 stood in meeting while a bill was read in 
which he took "the blame and shame" of the "guilt contracted 
upon the opening of the late commission of oyer and terminer 
a t  Salem," and asked pardon; and till the end of his life he an- 
nually set apart a day of fasting, meditation and prayer in token 
of his offence. Later he was judge of probate for Suffolk county 
and a judge of the superior court, being its chief justice i n  1718- 
28. H e  died in Boston, Jan. I, 1730. Of his works the one which 
appeals most to modern readers, however, is his naive and delight- 
ful diary. The unconscious humour of such parts as the courting, 
the intimate revelation of a man of distinguished ability and 
sterling character, and the minutely detailed record of the polit- 
ical, civic and social life of the time make it  one of the most 
valuable and interesting documents left from colonial days. 

The diary, like the letter-book of Sewall, was published by the 
Massachusetts Historical Society in its Collections. Selections from 
it have been edited by Mark Van Doren (1927). See also G. E. 
Ellis, A n  Address on the Life apd Character of Chief Justice Samuel 
Sewall (1885) ; N.  H. Chamberlain, Samuel Sewall and The World 
He Lived I n  (1885) ; and articles in J. L. Sibley's Biographical 
Sketches of Graduates o f  Harvard University, vol. ii. p. 345-371 
(1881) and by C. H. C. Howard in Esser Imtitute Historical Colles- 
tions, vol. xxxvii. (1901). 

SEWANEE, a village of Franklin county, Tennessee, U.S.A., 
on the Dixie highway and served by the Nashville, Chattanooga 
and St. Louis Railway. Pop. (1940) 960. Sewanee is the seat of 
the University of the South (Protestant Episcopal), which was 
founded in 1857, largely through the efforts of Bishop Leonidas 
Polk of Louisiana. The tower on the library is modelled after that 
of Magdalen co!lege, Oxford. 

SEWARD, ANNA ( I  747-1809), English writer, often 
called the "Swan of Lichfield," was the elder daughter of Thomas 
Seward ( I  708-1 790), prebendary of Lichfield and of Salisbury, 
and author. Born a t  Eyam in Derbyshire, she passed nearly all 
her life in Lichfield, beginning at an early age to write poetry 
partly a t  the instigation of Dr. Erasmus Darwin. H e r  verses in- 
clude elegies and sonnets, and she also, wrote a poetical novel, 
Louisa, of which five editions were published. 

Sir Walter Scott edited her Poetical Works in three volumes (Edin- 
burgh, 1810) ; to these he prefixed a memoir of the authoress, adding 
extracts from her literary correspondence. See also Letters of Anna 
Seward 1784-1807 (Edinburgh, 6 vols., 1811). Miss Seward also 
wrote Memoirs of the Life of Dr. Darwin (1804). See E. V. Lucas, 
-4 Swan and her Friends (1907) ; and S. Martin, Anna Seward and 
Classic Lichfield (1909). 

SEWARD, WILLIAM HENRY (1801-187z), American 
statesman, was born on May 16, 1801, in the village of Florida, 
New York. H e  graduated from Union college in 1820, was ad- 
mitted to  the bar a t  Utica, N.Y., in  1822, and in the following 
year began .the practice of law a t  Auburn, N.Y., which was his 
home for the rest of his life. H e  soon attained distinction in his 
profession, but drifted into politics, for which he had a greatet 
liking, and early became associated with Thurlow Weed. He 
was a t  first an adherent of Daniel D. Tompkins in State, and a 
National Republican in national politics. After 1828 he became 
allied with the Anti-Masonic party, attending the national con- 
ventions of 1830 and 1831, and as a member of the organization 
he served four years (1830-34) in the State senate. By 1833 the 
Anti-Masonic movement had run its course, and Seward allied 
himself with the other opponents of the Jackson Democrats, be- 
coming a Whig. I n  1834 he received the Whig nomination for 
governor, but was defeated by William L. Marcy. Four years 
later he was renominated, was elected, was re-elected in 1840, and 
served frorn 1839 until 1843. As governor, Seward favoured a 
continuance of works of internal improvement a t  public expense. 
His administration was disturbed by the anti-rent agitation and by 
the M'Leod incident growing out of the Canadian rebellion of 
1837. During this period he attracted much attention by his liberal 
and humane policy, promoting prison reform, and proposing to 
admit Roman Catholic and foreign teachers into the public schools 
of the State. Laws Rere passed during his term putting obstacles 
in the way of recovering fugitive slaves. Seward soon became 
recognized as the leader of the anti-slavery Whigs I-Ie wa? one 

of the earliest political opponents of slavery, as distinguished from 
the radical Abolitionists, or the followers of William Lloyd Garri- 
son, who devoted themselves to a moral agitation. 

When the Whigs secured a momentary control of the State 
legislature in 1849 they sent Seward to the United States Senate. 
The antagonism between free labour and slave labour became the 
theme of many of his speeches. In  his first set speech in the 
Senate, on March 11, 18 50, in opposing the pending conlpromise 
measures, he attracted the attention of the whole country by his 
assertion that "there is a higher law than the constitution" regu- 
lating "our authority over the domain" (i.e., the Territories). 
When the Democrats, however, declared such language incendiary 
he tried to  explain it  away, and by so doing offended his friends 
without appeasing his opponents. I n  a speech a t  Rochester, N.Y., 
in 1858 he made the famous statement that there was "an irre- 
pressible conflict between opposing and enduring forces, and it 
means that the United States must and will, sooner or later, be- 
come either entirely a slave-holding nation or entirely a free- 
labour nation." Although this idea had often been expressed by 
others, and by Seward himself in his speech of 1848, yet he was 
severely criticized, and four days later he sought to  render this 
statement innocuous also. 

In  the election of 1852 Seward supported Gen. Winfield Scott, 
but not his party platform, because it  declared the Compromise of 
1850 a finality. H e  naturally opposed the Kansas-Nebraska bill of 
1854, which repealed the Missouri Compromise and established 
the principle of popular sovereignty in the Territories. Subse- 
quently he actively supported in the Senate the free-state cause 
in Kansas. I n  1854-55, when i t  became evident that the Whig 
party in the North was moribund, Seward helped to lead its scat- 
tered remnants into the Republican fold. As the recognized leader 
of the new party, his nomination by the Republicans for the presi- 
dency in 1856 and in 1860 was regarded as certain; but in each 
instance he was put aside for another. The heterogeneous elements 
of the new organization could not be made to unite on a man who 
for so many years had devoted his energies to  purely Whig meas- 
ures, and he was considered less "availabie" than FrCmont in  18 56 
and than Lincoln in 1860. After Lincoln was elected in 1860 he 
chose Seward for his secretary of state. The new president was a 
man comparatively little known outside the state of Illinois, and 
many of his supporters, doubtful of his ability to  deal with the 
difficult problems of 1861, looked to Seward as the most expe- 
rienced man of the administration and the one who should direct 
its policy. Seward himself, apparently sharing these views, al- 
though not out of vanity, a t  first possessed a n  unbounded con- 
fidence in his ability to influence the president and his cabinet. H e  
believed that the Union could be saved without a war, and that a 
policy of delay would prevent the secession of the border States, 
which in turn would gradually coax their more southern neigh- 
bours back into their proper relations with the Federal Govern- 
ment. In  informal conferences with commissioners from the se- 
ceded States he assured them that Fort Sumter should be speedily 
evacuated. Finding himself overruled by the war party in  the 
cabinet, on April I ,  1861, Seward suggested a war of all America 
against most of Europe, with himself as  the director of the enter- 
prise. Dangers from abroad would destroy the centrifugal forces 
at  home, and the Union would be saved. When this proposal was 
quietly put aside by the president, and Seward perceived in Lin- 
coln a chief executive in fact as well as in name, he dropped into 
his proper place, arid as secretary of state rendered services of 
inestimable value to  the nation. T o  prevent foreign states from 
giving official recognition to  the Confederacy was the task of the 
hour, and in this he was successful. While he did not succeed in 
preventing the French occupation of Mexico or  the escape of the 
Confederate cruiser "Alabama" from England, his diplomacy pre- 
pared the way for a future adjustment satisfactory to  the United 
States of the difficulties with these powers. While his treaty with 
Lord Lyons in r862 for the suppression of the slave trade con- 
ceded to England the right of search to a limited extent in African 
and Cuban waters, he secured a similar concession for American 
war vessels from the British Government, and by his course in the 
Trent affair he virtually co~nmitled Great Britain to the Ameri- 
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can attitude with regard to  this right. 

On April 5, 1865, Seward was thrown from his carriage and 
severely injured. Nine days later, while lying ill a t  his home a t  
Washington, he was attacked by one Lewis Powell, alias Payne, a 
fellow-conspirator of John Wilkes Booth, a t  the same time that 
Lincoln was assassinated. The secretary's son, Frederick W. 
Seward, and three other persons who came to his assistance, were 
also wounded by the assailant. Seward's wife, an invalid, received 
such a shock that she died within two months, and his only daugh- 
ter, who witnessed the assault, never recovered from the effects of 
the scene and died within the year. Seward gradually regained his 
health, and remained in the cabinet of President Johnson until the 
expiration of his term in 1869. I n  the struggle between the Execu- 
tive and Congress over the method of reconstructing the Southern 
States, Seward sided with Johnson and thus shared some of the 
obloquy besto

w

ed upon that unfortunate president. His greatest 
work in this period was the purchase of Alaska from Russia, in 
1867. After returning to private life, Seward spent two years in 
travel and died a t  Auburn on Oct. 10, 1872. 

His son, FREDERICK WILLIAM SEWARD (1830-I~IS), was born 
in Auburn, N V , on July 8, 1830, graduated at  Union college in 
1849 and was admitted to  the bar a t  Rochester, K.Y., in 1851. 
From 1851 to 1861 he was one of the editors and owners of the 
Albany Evening Journal, and during his father's term a t  the head 
of the State Department he was assistant secretary of state. H e  
served in the New York Assembly i n  1875, and from 1877 to 1881 
was again assistant secretary of state. After 1881 he devoted his 
time t o  the practice of his profession and to lecturing and writing. 
H e  died a t  Montrose-on-Hudson, N.Y., on April 26, 1915 

The best biography of Seward is that by Frederic Bancraft, The 
Life o f  William H .  Seward (1900) ; see also, The Life and Works of 
William H .  Seward (Boston, 1 8 8 3 1 ,  edited by George E. Baker; 
William H. Seward: an Autobiography from 1801 to  1834, with a 
iVfenzoir o f  his Lzfe and Selections f rom his Letters (18gr) ,  by his son, 
Frederick W. Seward; William H .  Seward's Travels around the World 
(1873) ,  by his adopted daughter, Olive R. Seward; Lincoln and 
Seward (1874), by Gideon Welles; William Henry Seward (Boston, 
1 8 9 9 ) ,  by T. K. Lothrop, in the "American Statesmen Series"; Seward 
and the Declaration o f  Paris, by Charles Francis Adams ( 1 9 1 2 )  ; 
"Union Portraits: William H. Seward," Atluntic Monthly, vol. 
cuvi., pp. 3 2 2 - 3 3 4  (1915) ; Recollections o f  a War-Time Statesman and 
Diplomat, by Frederick W. Seward (1916) ; and "Seward's Far Eastern 
Policy," in American Mistory Review, vol. xxviii., pp. 45-62 ( 1 9 2 2 ) .  

SEWARD, a town of Alaska, latitude 60' 6' N., longitude 
1 4 9 ~  27' W., is situated a t  the head of Resurrection bay, about 
1.800 miles north-west from Seattle. 

I t  was founded as the terminus of the Alaska Central railway. 
This project soon changed hands and a t  the same time the designa- 
tion of the road was changed to the Alaska Northern. Under the 
new organization, considerable construction work was done but the 
company later fell into the hands of a receiver. The Government 
railway, Seward to Fairbanks, took over the section which had 
been constructed, and incorporated i t  in the main line, with 
Seward as the ocean terminus. The town is a centre for business 

joints, and consist usually of a t  least two rings. The mortar should 
be made of one part of Portland cement to  one part of clean 
sand. As the invert of eggshaped sewers may be of a sharp curve 
the "invert block" shown in fig. 2 is often provided. Such sewers 
are rarely made more than 7 feet in height. With very large 
sewers, such as those used for intercepting purposes or for out- 

falls, reinforced concrete is com- 

HARD SHALE 
ing into use. For these, semi- 
elliptical, "horse-shoe," semi-cir- 
cular and other forms of cross 
section are common. 

Gradients.-The sewers should 
be laid a t  such gradients that 
they are self-cleansing at all rates 
of discharge, and that, on the 
other hand, the velocity is not so 
great as to cause erosion of the 
lining. Sediment is usually de- 
posited a t  velocities less than 2 

feet per second, but the speed is .. uaUally = . - lixitcd to about 4 feet 
per second. 

R a i n f a l l  Run-off.-Where 
I I "combined" sewers are used the 
F I G .  2 .- EGG-SHAPED SEWER WITH channel must be large enough to 
I N V E R T  BLOCK take the rainwater received as 
well as  house wastes, even if the former liquid is soon afterwards 
overflowed to a stream. I t  is now customary to calculate the rain- 
fall run-off from such a formula as :- 

Q=60.5 h p v  
where Q is run-off in cubic feet per minute, A is the area drained 
in acres, p is the coefficient of impermeability, dependent on the 

FIG. 3.-STORM WATER OVERFLOW 

nature of the ground surface, and Y is the rate of rainfall in 
inches per hour, and is obtained from a chart plotted from auto- 
matic records if possible, and will be of higher value the shorter 
the storm. I t  is customary to consider that all combined dis- 
charge, diluted more than six times the normal dry weather flow, 

in  fhe lower part of Cook inlet and t o  the westward along the 
Alaska peninsula and the Aleutian islands. Its population in 1939 
was 949. 

SEWER CONSTRUCTION. The  
underground channels provided by the 
local authority for removing liquid wastes 
from buildings are termed sewers, and are 
usually situated in the public thorough- 
fares. The smaller sizes up to -.lin. diam- 
eter may be formed of glazed stoneware. 

I 

1 but over this size it  is more convenient to 
use brick or concrete. Pipes of artificial 

'.--EGG-S A stone are also being used. The two com- 
SEWER 

monest forms of cross-section for large 
sewers are circular and "eggshaped," the latter of the relative 
dimensions shown in fig. I. The idea of the "eggshape" is t o  
concentrate low flows and so retain the scouring action of the 
water. It is, however, much weaker against external pressure than 
the circular shape. When bricks are used they are made wedge 
shaped for the smaller sizes so as t o  lessen the thickness of the 

I 1 
FIG. 4.- STORM WATER OVERFLOW 

may be overflowed to a stream, but there is no rule, as the sewage 
may vary so much in quality. The duration of the storm is as- 
sumed equal to  the time of travel in the sewer from the highest 
point in the area t o  the point of discharge from the area A;  p is 
frequently assumed as the ratio between the unbuilt-up and total 
areas. The flow of actual sewage is usually taken as equal t o  the 
water supply, but the rate at  which it is received by the sewer will 
vary, being often double the mean at maximum periods. It is 
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customary to calculate the maximum discharging capacity of 
sewers to be when they are running three-quarters or seven- 
eighths full and hence never under pressure, and the formula 

MANqOLE MANHOLt 

I IRON PIPES' 

FIG.  5.- INVERTED S Y P H O N  

for the mean velocity is of the type :- . - 
V = C V ~  feet per second, 

where m is the "hydraulic mean depth" and i is the "hydraulic 
gradient," c is a constant dependent on the material of the sewer 
lining and on its condition. (See HYDRAULICS.) 

Storm-Overflows.-Two types of these are shown in figs. 
3 and 4. In  fig. 3 the water is intercepted above a predetermined 

fig. 5. There should be at  least two pipes in case either becomes 
blocked, and they are  generally of cast iron or steel, and are on 
the small side so as to ensure scour. Access is necessary at  both 
ends, and the downstream leg is usually vertical and provided with 
a sump. They may be cleaned by dragging balls or brushes to 
and fro, attached to chains fastened in the manholes. 

Valves are usually penstocks, the leaf working in gun-metal 
guides. The smaller ones are worked by hand and the larger by 
power. They require balancing to 
reduce the effort of lifting and 
are better placed so that thewater 
forces them against their seats. 
Hinged flap-valves are common SEMI-CIRCULAR 

at the ends of sewers, to  open 
when the water presses against 
the inside. 

Sewer Connect ions and 
Ventilation.-Fig. 6 shows the 
connection of two large circular 
sewers at  about the same level, 
with access to either from the 
surface. Where there is great 
difference in level a "drop-pipe," 
fig. 7, or a ramp, may be used, 
tumbling bays or stairs being 
unsatisfactory on account of the 
agitation. F I G .  8 .- MANHOLE 

Unless there are objections, i t  is usual to  ventilate the sewer 
through gratings in the cast-iron cover of the manholes, which 
latter are usually not more that 150 yards apart. Otherwise, con- 
nections are made to shafts on the roadside, such shafts being 
about 30 feet high. Mechanical and other methods have been 
tried, but the effect is very local. 

Manholes.-Fig. 8 shows a typical form of manhole. The 
shaft is usually about 2 feet square and provided with step-irons. 
The floor may be concrete or brick or stone paved. The central 
channel should carry the maximum rate of dry-weather flow, so 
that the "benches" are normallv free from water and de~osi ts .  

Sewers should never be a t  such a flat gradient as 'co require 
flushing to remove sediment, but if this is impossible, such flush- 
ing may be accomplished by  perambulating water-tanks fitted 
with a hose, or by underground tanks designed to automatically 
discharge at  regular intervals by means of a syphon. I n  either case 
a very large quantity of water is required. Pumping should be 
avoided whenever possible on account of the expense, but if found 
inevitable, either special types of pumps, or ejectors working by 
compressed air may be used. 

See G. Thornson, Modern Sanitary Engineering, pt. 11.; Baldwin 
Leatham, Sanitary Engineering; Moore and Silcock, Sanitary Engineer- 
zng; G. S .  Coleman, Hydraulics Applied t o  Sewer Design. 

( G .  S. Co.) 

SEWING: see HOME SEWING. 
SEWING MACHINES. The basic invention in machine- 

sewing was the double-pointed needle, with the eye in the centre, 
patented by Charles F. Weisenthal in 1755, with the object of 
avoiding the necessity fo r  inverting the needle in  sewing or em- 
broidering. Many of the features of the sewing machine are dis- 
tinctly specified in a patent secured in England by Thomas Saint 
in 1790, in which he, inter alia, described a machine for stitching, 
quilting or sewing. Saint's machine, which appears to  have been 
intended principally for leather work, was fitted with an awl which, 
working vertically, pierced a hole for the thread. A spindle and 
projection laid the thread over this hole, and a descending forked 
needle pressed a loop of thread through it. The loop was caught on 
the under side by a reciprocating hook; a feed moved the work 
forward the extent of one stitch; and a second loop was formed 
by the same motions as the first. I t ,  however, descended within the 
first, which was thrown off by the hook as it caught the second, and 
being thus secured and tightened up an ordinary tambour or chain 
stitch was formed. Had Saint hit on the idea of the eye-pointed 
needle his machine would have been a complete anticipation of the 
modern chain stitch machine. 

FIG. 6 .- BRANCH SEWER CONNECT ION 

height and turned into a parallel storm-water sewer. I n  fig. 4 the 
main sewer has a weir placed on one or both sides and the water 
above weir level falls into the storm-water sewer alongside. The 

, 

MANHOLE SHAFT 

MAlN SEWER 
DROP plp~'4v *. i'. ,..... ...:.(. :: .. . .. .A::.:.!... 

I;'.:. ... . ..: .... 
. o .  *. " ... . . . a .  . j ;  !:4,,:;!,,' 

CONCRETE .';:>,';: ..'. :.,. , 
,, .. ,. ,, . , o:: :,?,,.,., : n , ; .  .................... . . .  .n :.. :...i: ..* > . 

- 
FIG. 7.- SEWER CONNECT IONS ON DIFFERENT LEVELS 

latter type has the disadvantage of requiring a great length of 
sill, and even then a large amount of water escapes into the down- 
stream portion of the main sewer. 

I n v e r t e d  Syphons.-A typical river crossing is shown in 
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Thimmonier 's  Sewing  Machine.-The inventor who first 

devised a real working machine was a poor tailor, Barthelemy 
Thimmonier, of St. Gtienne, who obtained letters patent in France 
in 1830. Though the machine was clumsy, made chiefly of wood, 
about eighty were being worked in Paris in 1841, making army 
clothing, when an ignorant and furious crowd wrecked the estab- 
lishment and nearly murdered the unfortunate inventor. Thim- 
monier, however, was not discouraged. for in 184j he twice pat- 
ented improvements on it, and in 1848 he obtained both in England 
and the United States patents for further improvements. The 
machine was then made entirely of metal, and vastly improved on 
the first model. But the troubles of 1848 blasted the prospects of 
the resolute inventor. His patent rights for Great Britain were 
sold; a machine shown in the Great Exhibition of IS j~ attracted 
no attention, and he died in 18 jy unfriended and unrewarded. 

The most important ideas of an eye-pointed needle and a double 
thread or lock-stitch are strictly of American origin, and that 
combination was first conceived by Walter Hunt of New York 
about 1832-34. Hunt constructed a machine having a vibrat- 
ing arm, at  the extremity of which he fixed a curved needle with 
zn eye near its point. By this needle a loop of thread was formed 
under the cloth to be sewn, and through that loop a thread car- 
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POINT OF HOOK 

I J 
FIG. !.-LOCK STITCH A S  FORMED O N  S i N G E R  SEWING MACHINES. FIG. 
2.- THE LOCK STITCH IN FORMATION.  T H E  NEEDLE THREAD I S  DEFINED 
IN BLACK A N D  THE UNDER THREAD SHOWN WHITE. FIG. 8 .- COURSE O F  
T H E  T H R E A D  I N  A VIBRATING S H U T T L E  MACHINE 

ried in an oscillating shuttle was passed, thus making the lock- 
stitch of all ordinary two-thread machines. Hunt's invention was 
purchased by a blacksmith named Arrowsmith, but no patent 
was sought, nor was any serious attempt made to draw attention 
to the invention. After the success of machines based on his two 
devices was fully established, Hunt in 1853 applied for a patent; 
but his claim was disallowed on the ground of abandonment. The 
most important feature in Hunt's invention-the eye-pointed 
needle-was first patented in the United Kingdom by Newton 

and Archbold in 1841: in connection with glove-stitching. 
Apparently unaware of Hunt's invention Elias Howe, a native 

of Spencer, Mass., directed his attention to machine-sewing about 
1843. In  1844 he completed a rough model, and in 1846 patented 
his sewing machine (fig. I). Howe was thus the first to  patent 
a lock-stitch machine, but his invention had the two essential 
features-the curved eye-pointed needle and the under-thread 
shuttle-invented by Hunt  twelve years previously. Howe's inven- 
tion was sold in England to William F. Thomas of Cheapside, 
London, a corset manufacturer, for f 250. Thomas secured in Dec. 
1846 the English patent in his own name, and engaged Howe on 
weekly wages to adapt the machine for his manufacturing pur- 
poses. The career of the inventor in London was unsuccessful; 
and, having pawned his American patent rights in England, he 
returned in 1849 in poverty to America. There in the meantime 
the sewing machine was beginning to excite public curiosity, and 
various persons were making machines which Howe found to 
trench on his patent rights. The most prominent of the manufac- 
turers, if not of inventors, ultimately appeared in Isaac Merritt 
Singer (1811-7j), who in 1851 secured a patent for his machine. 
Elias Hawc now became alert t o  i-indiiate his rights, dnd. 
after regaining possession of his pawned patent, he instituted suits 
against the infringers. An enormous amount of litigation ensued, 
but ultimately all makers became tributary to Elias Howe. 

Allan B. Wilson also worked without knowledge of previous 
efforts. I n  1849 he devised the rotary hook and bobbin combina- 
tion, forming the special feature of the Wheeler and Wilson 
machine. Wilson obtained a patent for his machine, which in- 
cluded the important and effective four-motion feed for  moving 
the work after every stitch, in Nov. 1850. I n  Feb. 1851 William 
0. Grover, a tailor, of Boston, patented his double chain-stitch 
action, which formed the basis of the Grover and Baker machine. 
In  1856 James A. E.  Gibbs (1829-I~OZ), a Virginia farmer, 
devised the chain-stitch machine, improved subsequently by J. 
Willcox and now known as the Willcox and Gibbs. These together 
-all American inventions-form the types of the various ma- 
chines now in common use. Thousands of patents have been 
issued in the United States and Europe, covering improvements 
in the sewing machine; but, although its efficiency and usefulness 
have been greatly increased by numerous accessories and attach- 
ments, the main principles have not been affected thereby. 

C h a i n  Stitch.-In machine sewing three varieties of stitch 
are made-(I) the simple chain or tambour stitch, ( 2 )  the double 
chain stitch and (3)  the lock stitch. I n  the first the machine 
works with a single thread, the other f o m s  use two, an upper and 
an under. 

T h e  Modern  Lock Stitch.-The lock stitch is that made by 
all ordinary two-thread sewing machines, and is a stitch peculiar 
to machine sewing. I t  consists of an upper or needle thread and 
an under thread locked together in the material which is being 
stitched; the lock being formed by passing the upper around the 
lower thread and tightening them togkther in the middle of the 
fabric, as shown in fig. I .  I n  fig. 2 the needle thread is shown 
as a thick black line and the under thread white, the fabric being 
stippled in order that each may be readily recognized. It shows 
the head of a lock stitch machine, rotary hook. The loop of 
needle thread has been taken by the point of the hook and is 
being passed round the bobbin case containing the bobbin of 
under thread, sufficient enlargement of the loop having been per- 
mitted by the descent of the thread take-up lever. 

In fig. 3 is shown the head of a vibrating shuttle machine. The 
shuttle, containing the bobbin of under thread, has fully entered 
the loop of needle thread, sufficient enlargement of the loop hav- 
ing been permitted by the descent of the thread take-up lever. The 
shuttle travels to  and fro in a carrier to  which i t  is not fastened, 
but by which it is held in position. During the forward movement 
of the shuttle, the loop of needle thread slips between the shuttle 
and the carrier, then passes out between the heel of the shuttle 
and the rear part of the carrier. The  shuttle thread is thus 
enclosed in the loop of needle thread and both threads are then 
drawn up by the action of the thread take-up lever. 

/ There are over 2,000 varieties of modern sewing machines 
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designed for stitching processes in the great sewing industries mak- 
ing up  clothing, boots and shoes, corsets, hats, hosiery, etc. There 
are machines specially designed for  sewing regular or fancy shank 
buttons on shoes; for sewing sweat leathers into stiff felt, soft 
felt or straw hats; for trimming, scalloping and over-edging lace 
curtains; for sewing silk initials, monograms or floral designs upon 
material a t  one operation. There is a seven needle machine for 
making seven parallel rows of fine double chain stitching simul- 
taneously. This machine is fitted ni th  seven needles and seven 
loopers, and its capacity is over 20,000 stitches per minute. 

The increasing use of electricity for domestic purposes has had 
its effect on the sewing machines. To  adapt existing machines to 
electric operation, small motors are provided. There are also 
available sewing machines of various types with the motor incor- 
porated in  the body of the machine. Foot control or knee control 
is used. A small electric lamp directly over the work is often 
furnished. 
SEX. Among the higher animals each individual is either 

male o r  female. I n  them maleness is the state associated with 
the production of spermatozoa; femaleness that associated with 
the elaboration of ova. A male is an individual that is efficiently 
equipped for the elaboration of functional spermatozoa and for 
the conveyance of these towards the site of fertilisation; a female 
one efficiently equipped for the elaboration of functional ova, for 
the conveyance of these to  the site of fertilisation, and often, 
as in the mammals, for the prenatal care of the embryo and 
foetus and for the nurture of the offspring. I n  certain groups 
maleness and femaleness are exhibited by one and the same 
individual either concurrently o r  in  succession: such groups are 
hermaphrodites. 

Where the sexes are distinct, male is to  be distinguished from 
female by differences in ( I )  the form and structure of the gonads 
or reproductive organs, those of the male being testes, those of 
the female, ovaries; ( 2 )  the accessory sexual apparatus of ducts 
and associated glands concerned with the transit of the products 
of the gonads; (3) the external organs of reproduction, and (4) 
certain skeletal, cutaneous and other less definite physiological, 
blochemical and psychological characters. 

Sex-differentiation.- It is now established that the sex of 
the indiv~dual is decided at  the time of the union of ovum and 
spermatozoon, i.e., a t  the time of fertilisation; and the mechanism 
which determines sex has been disclosed. At the beginning of 
this century it  was generally accepted that a t  the time of fertili- 
sation the egg was sexually neutral and that the sex of the new 
individual was determined by  the conditions incident to its de- 
velopment. But certain facts are now known which point directly 
to  the conclusion that sex in higher animals at  least is prede- 
termined at  fertilisation. Identical twins are derived from a 
single fertilised ovum and are always of the same sex, whereas 
fraternal twins, originating in two distinct fertilised ova, may or 
may not be both of the same sex. There is no reason why, if 
purely environmental factors are a t  work in determining the sex 
of the offspring, those produced from one egg should always be 
of the same sex whereas offspring produced by separate ova may 
include both males and females. 

I n  all higher bisexual anlmals so far  as is known, and in certain 
plants, the sexes are to  be distinguished by differences in the 
chromosomal content of the nuclei of the cells of which the body 
is built. (See CYTOLOGY.) I n  certain forms there is in  one sex 
an unpaired chromosome in place of the equal pair in  the case 
of the other sex. This difference is symbolised thus:-the sex 
with the unpaired chromosome is the XO; the other the XX. 
I n  other forms the number of chromosomes is the same in both 
sexes, but while in one sex, the XX, the members of one pair are 
identical in size and shape, in  the other, the XU, the single X 
has an unequal mate, the Y-chromosome. (In still other forms the 
X-chromosome is represented not by one chromosome but by a 
group of from 2 to  8 which act together as a compound X-ele- 
ment.) These chromosomes, the X and the Y,  since in  respect of 
them the sexes differ, are known as the sex-chromosomes. 

Into each npe germ-cell, ovum and spermatozoon, there passes 
one or other member of each pair of chromosomes. I f ,  as is the 

case in man, the female is XX,  all ova will be alike in that each 
will contain an X-chromosome, but there will be two kinds of 
sperm elaborated by the X Y  male, one carrying the X-chromo- 
some, the other the Y. The female in these groups is mo~zogametic, 
elaborating but one kind of gamete (marrying-cell) in respect of 
chromosome content, the male, digametic. When egg and sperm 
unite, into the fertilised egg there will pass, by way of the sperm, 
one member of each pair of chromosomes, and, by way of the 
egg, the other member of each pair. There will thus be two 
kinds of fertilised ova, one that recelved an X-chromoson~e from 
each parent, to  become an X X  individual, i.e., a female; the 
other, which received an X-chromosome from the mother and a 
Y from the father, t o  become a n  X Y  individual, i.e., a male. 
This chromosomal difference between the sexes provides a simple 
yet sufficient mechanism for sex-determination. Similar reasoning 
will apply to those species in which the X-chromosome in one sex 
has no mate, and also to those in which the X-element is com- 
pound. 

In  mammals and in most insects the male has the single X ;  
in the butterflies, moths and birds, on the other hand, it  is the 
female that is digametic. 

SEX-LINKAGE 

In  those forms in which the male is digametic, being XO or XU 
in sex-chromosome constitution, a son receives his single X from 
his mother, whereas a daughter gets one X from each parent. 
If on the X-chromosome of the father is borne the hereditary 
factor for a recessive character (see HEREDITY and MEXDELISM) 
the track of the chromosome in inheritance can be followed, pro- 
vided that in the Y-chromosome there are no factors which affect 
the action of those borne upon the X.  Moreover if the sex-chromo- 
somes are elements of the sex-determining mechanism and if 
factors for hereditary characters are borne upon them it will be 
seen that the mechanism that is determining whether the individual 
shall be male or female is also determining whether or not the 
individuals shall also exhibit some particular character-the char- 
acter in its transmission from generation to generation will exhibit 
a sex-lznked mode of inheritance. 

For example, consider the inheritance of haemophilia (tendency 
to excessive bleeding). This appears to  be a sex-linked recessive 
character; the interpretation which best fits the facts is as follows. 
Haemophilia is an hereditary character, the factor for which is 
X-borne. The male therefore, possessing but one X-chromosome, 
is either haemophilic or else is normal: the female on the other 
hand can be normal, a carrier (i.e., with the factor on one of her 
X's only), or haemophilic (i.e., with the factor on each of her 
X's). Let an italicised X indicate that on this particular X the 
factor for this recessive sex-linked character is borne. The follow- 
ing matings and results are possible:- 

The marriage of a haemophilic man (XU) with a haemophilic 
woman (XX)  can yield only haemophilic sons (XY) and haemo- 
philic daughters (XX). 

The marriage of a haemophilic man (XY) with a carrier woman 
(XX)  can yield normal sons (XY):  haemophilic sons (XY) : 
carrier daughters (XX)  : haemophilic daughters (XX) .  

The marriage of a haemophilic inan (XY) with a normal 
woman (XX)  can yield normal sons (XY) and carrier daughters 
(XX). 

The marriage of a normal man (XY)  with a haemophilic woman 
(XX)  can yield haemophilic sons (XY) and carrier daughters 
(XX). 

The marriage of a normal man (XY) with a carrier woman 
(XX) can yield normal sons (XY) : haemophilic sons ( X Y )  : 
normal daughters ( X X )  : carrier daughters (XX).  

On the other hand the facts concerning the inheritance of 
certain characters in butterflies, moths and birds require that 
here the female shall be digametic. These facts can be illustrated 
by reference to the fowl. A black (non-barred) cock mated with 
barred hens will throw barred sons and black (non-barred) 
daughters. A barred cock mated with black hens will throw barred 
sons and daughters and if these are interbred they will in their 
turn produce barred and black offspnng, but every black indi- 
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Thus sex-determination cannot be the function of sex-chromo- 
somes alone; on the contrary, sex must be determined by the inter- 
action of factors borne upon sex-chromosomes and autosomes. The 
addition of more autosomal factors to  the usual 2X:zA balance 
so disturbs this that femaleness is transformed into intersexuality. 
The difference in the sexual characters of individuals possessing 
2X chromosomes associated with 3 of each autosome (2X:3A) 
and of those which have but two IV chromosomes instead of 
three (2X :3A-IV) is to be regarded as an indication that the I V  
chromosome carries, like the X-chromosome, a net balance of 
female-determining factors. Sex-determination is thus a matter 
of the correct quantitative balance between the amount of male 
and of female determining factors of the fertilised egg and if one 
does not exceed the other by a certain amount intersexual forms 
result. 

The monogametic female is a female because she has the con- 
stitution ( F X ) ( F X ) M M  and because 2F>2M, whilst a male is 
a male because he has the constitution (FX)Y MM and because 
I F < ~ M .  In  forms with digametic female the male-determining 
factors must be borne upon the X-chromosomes. Then a male is 
a male because his constitution is ( M X ) ( M X ) F F  and because 
2M>2F, a female is a female because her constitution is 
( M X ) Y F F  and because 1M<2F.  I n  either case when M = F ,  
intersexuality will result. Of course, these formulae must not be 
taken too literally: they are but convenient symbolism. But it 
is clear that in Drosophila the effective factor in the establishment 
of maleness, femaleness and intersexuality is the numerical ratio 
of X-chromosomes to autosomes. + 

The end-result of the interaction of male and female differentiat- 
ing substances is the establishment of a particular physiological 
state, maleness or else femaleness, within the developing fertilised 
egg and in this or that internal environment the development of 
the individual proceeds. I n  Drosophila an individual is a male 
and develops the attributes of the male because in its beginning 
it had a chromosome constitution symbolised as X Y ;  because 
in this X Y  individual the relation of male and female determining 
factors was such that an internal environment of maleness be- 
came established within the developing egg; because in this 
environment the structures pertaining to the XY sex equipment 
developed; and because the impress of the external environment 
did not or could not affect the developing individual so as to 
override the action of the sex-determining mechanism. For 
similar reasons the X X  individual becomes possessed of typical 
female characterisation. 

Deve lopmenta l  Physiology.-So far this discussion has con- 
cerned itself with the location of sex-determining factors within 
the chromosomes and with their correlation with the adult sex- 
characters. I t  is necessary to consider the methods by which the 
one becomes translated into the other during development. 

In the vertebrates the initial sexuality, the expression of the 
hereditary constitution of the individual, is strongly reinforced 
when the reproductive organs become differentiated. The first 
trace of sexual differentiation in  the mammal is to be seen in the 
sex-gland which appears early in embryonic life and when once 
the testes or the ovaries have developed they, through their 
physiological activities, control the differentiation of the accessory 
sexual apparatus and of much else besides. The results of castra- 
tion and of implantation of sex-gland tissues have clearly demon- 
strated the intimate relation that exists between the type and 
degree of sexual differentiation and the functional activity and 
structure of the sex-glands and have proved that for complete 
differentiation and maintenance of the sex characters functional 
sex-gland is essential. 

But among insects this is not so. All the sex characters of the 
insect are the direct expressions of the action of the chromosomes 
and owe nothing to the physiological activity of the sex-gland. 
The differentiation of each cell is pursued under the control of 
its own set of chromosome-borne factors: in mammals, though 
each cell of the female body is chromosomally, genetically dif- 
ferent from each cell of the male body, this chromosomal dif- 
ference does not bring about the whole differentiation of sex- 
characters locally, within the individual cell. but, once the sex- 

glands have become differentiated, the testes and the ovaries take 
charge. 

Goldschmidt it  was who made the first serious attempt to dem- 
onstrate the method by  which the sex-determining factors in 
their action lead to the production of the sex-characters of the 
adult. He started from the fact, long known to entomologists, 
that when species or even geographical races of moths are crossed, 
sexual abnormalities are commonly found among the hybrid off- 
spring. For his material he chose the gypsy moth, Lymantria 
dispar, which has a wide distribution and is very variable. If 
European specimens of this forest pest are bred among them- 
selves the offspring are unremarkable in every way. The same 
is true of the Japanese variety, Lymantria jafionica. But if a 
Japanese male is mated with a European female, normal male off- 
spring and females which show a number of modifications in the 
direction of the male type are produced. When such female 
intersexes are mated with their brothers, of the females of the 
generation thus produced half are normal, half are intersexual. 
The reciprocal cross, European male Japanese female, produces 
normal females and males in the first hybrid generation, but if 
the individuals of this are then interbred they produce a certain 
proportion of males with female characters. 

Further investigation'demonstrated that there were many dif- 
ferent sub-races of European and of Japanese gypsy moths that 
were quite distinct in respect of intersexuality, in that the degree 
or grade of intersexuality was definite and typical for a particular 
mating. Goldschmidt classified strains as relatively "strong" or 
"weak." For example, a "strong" male mated to a "weak" female 
gives 50 per cent. normal males and 50 per cent. intersexual 
females. A "very strong" male mated to a "weak" female would 
give offspring all male. A mated to B gave a low grade of inter- 
sexuality, C X D  a high grade, E X F  a grade intermediate between 
these, and so on. If strong race A gave moderate sexuality with 
weak race P, whilst with race Q it  gave strong intersexuality, and 
if strong race B gave moderate intersexuality with Q, then it  
could be predicted that B with P would give only a slight grade. 
Similar males from one culture mated with females from different 
cultures gave intersexes that could be arranged in a series accord- 
ing to the degree of their abnormality and so on. I t  was possible, 
by calling on experience, t o  produce every stage from an almost 
complete male to  an almost complete female intersex a t  will by 
making the appropriate mating. In  fact, i t  was as possible to turn 
the "determined" females into fully equipped males as to  ensure 
the regular production of normal males and females. 

Influences of 1ntersexuality.-It  was noticed that the con- 
dition of intersexuality did not affect all the structures of the 
sexual organisation equally. Further investigation demonstrated 
that the different structures could be arranged in a definite series 
as regards degree of intersexuality in characterisation and that 
this series was exactly the opposite of the order of the embryonic 
differentiation of these structures. Those organs which are first 
developed and differentiated are the last to be modified; those 
that appear last are the first to  be changed. From these considera- 
tions there arose the Time-Law of Intersexuality. An intersex is 
an individual that has developed as  a male (or female) up to a 
certain point in its life-history and thereafter has continued its de- 
velopment as a female (or male). The degree of intersexuality is 
determined by the time at  which this switch-over occurs. 

Intersexual females start their development as females and then 
at a certain point in development change their differentiation and 
finish as males, and since the hard parts of an insect are external 
and composed of chitin any of them that have hardened before 
the switch-over remain unaltered by it. From a n  examination of 
the parts which are sexually dimorphic, it is possible to decide 
in the case of any particular individual exactly when the change- 
over took place. These intersexes are sex-mosaics in time. 

From these facts Goldschmidt deduced the following con- 
clusions : 

( I )  Each sex possesses the potentialities of the other since 
either can become intersexual. 

( a )  The type of sexual differentiation that the fertilised egg 
will pursue is determined at  the time of, and by the mechanism 
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of, fertilisation. If the constituents of intersexuality are in the 
fertilised egg, then the individual will inevitably become an inter- 
sexual form. 

(3) The normal determination of sex is bound up with the 
X : z X  mechanism. But as  this does not prevent the occurrence 
of intersexuality and sex-reversal, i t  cannot be the mere presence 
of these chromosomes or the factors contained within them that 
counts, but rather their quantitative effect during development. 

(4) The mode of inheritance of this intersexuality shows that 
since the female in Lymantria is XY, and since her single X- 
chromosome is received from her father, the male-determining 
factors in sex-determination are transniitted in the X-chromo- 
some. 

(5) Other factors concerned in sex-determination in Lymantria 
are purely maternal in inheritance, being resident in the Y- 
chromosome. A daughter receives her Y-chromosome from her 
mother. But since a male has no Y-chromosome, the factors in 
the Y-chromosome must have exerted their action on the unripe 
egg when this contained both X- and Y-chromosomes. If all eggs 
are to be alike in respect of the Y-borne genes, these must have 
acted and their products must have specifically affected the 
cytoplasm before the X and Y became disjoined. 

(6) The fact that the females of similar constitution give dif- 
ferent results when mated with males of dissimilar constitution 
shows that the sex-determining genes in the X-chromosome differ 
quantitatively in the different races. The fact that males of 
similar constitutio~i give different results when mated with females 
of dissimilar constitution shows also that the sex-determining 
factors resident in the Y-chromosome can be different quanti- 
tatively. 

I t  will be seen that if both X-borne and Y-borne sex-determining 
genes can so vary quantitatively among themselves, an infinite 
variety of different combinations can be made, deliberately or by 
chance. 

Goldschmidt infers with reason that the sexusl characterisation 
of any particular organ of the sex-equipment depends on whether 
one or the other type of sex-differentiating substance is effectively 
in excess a t  the time when the organ arises in development. He 
interprets the mosaic character of the intersex on the assumption 
that the amount of sex-differentiating substances produced in 
virtue of the presence of the corresponding sex-determining fac- 
tors is not constant throughout life: that a t  one time the male- 
differentiating substance is in excess, a t  another the female. I n  
the male of the moth M > F  and the male-differentiating substance 
is effectively in  excess until the period of development is com- 
plete. I n  the female M < F  and the female-differentiating sub- 
stance is effectively in excess during development. But if i t  
should so happen that the sex-differentiating substances are pro- 
duced at  different rates, and if some genes possess the property of 
producing more sex-differentiating substance in a given time 
than others, then there exists the possibility that sex-mosaics in 
time will be produced. 

A maIe of a race whose sex-determining genes work at  a faster 
rate is crossed with a female of a race in which these factors 
work slower. The female-determining factor I: is always inherited 
through the mother and in all the offspring there will be this 
factor F and the female-differentiating substance will be pro- 
duced in all  a t  the same rate. But the male offspring will receive 
one M from their mother, and the other, the quick-acting M, 
from their father, so that in a given time the male-differentiating 
substance will be effectively in excess during development. The 
female offspring will have only the paternal M, and therefore the 
amount of male-differenliating substance will increase relatively 
to the amount of the female-differentiating substance, overtake it, 
and finally supplant it, and from this point onwards any sex 
characters which still have to  develop will be male. The indi- 
vidual will be a female intersex. I t  is not the absolute but the 
relative rates of production of male- and female-differentiating 
substances that control the modelling of the sex-equipment. 
Sex-reversal in these cases is due to  genetic causes-the fertilised 
egg contains inevitably within itself the seed of its eventual 
transfornlation in the form of a quantitative disharmony of the 

sex-determining factors. 
This work of Goldschmidt shows definitely that intersexuality 

in Lymantria depends upon variations in the relative rate of 
production of definite instances and that this again is correlated 
with differences in  the sex-determining factors that can be inter- 
preted in Mendelian terms. (See HEREDITY.) 

I n  the case of the sexually abnormal types of Drosophila i t  
is seen that the abnormality is the result of a, disharmony in the 
distributio?~ of the elements of the hereditary constitution of 
the individual. I n  the case of Lymantria intersexuality and sex- 
reversal are due to  a disharmony in the composition of the 
hereditary constitution. The  sexually abnormal individuals of 
Drosoplzila are spatial intersexes; those of Lymantria and of the 
frog and of the small Crustacean Gam?narus (Sexton and Huxley, 
1927), are consecutive intersexes, sex-mosaics in  time. 

No spatial intersex is possible in mammals since the control 
of sex-differentiation lies not in the cells but i s  relegated to  the 
sex-hormone. No certain case of consecutive intersexuality is 
known in mammals although there is no theoretical objection t o  
its occurrence. But intersexuality, though its causes may not yet 
be exactly recognised, does exist quite commonly. 

One form of sexual abnormality possibly results from delayed 
hormone-production. I n  man and in most domesticated mammals 
a peculiar type of sex abnormality is sometimes encountered. 
Examination shows ( I )  that testes only are present but often 
occupy the position of ovaries or are a t  least abdominal; ( 2 )  
that both male and female sets of internal accessory sexual organs 
are present; (3) that  the external organs of reproduction are 
mainly female in type; (4) that male secondary sex-characters 
and instincts develop a t  puberty. Crew (1923) has adduced 
reasons for regarding these abnormal forms as  males in which, 
for some reason, the testis has not been secreting its controlling 
hormone during embryonic life or a t  least until the main internal 
and external accessory sexual organs have been laid down. This 
interpretation presupposes that the differentiation of the acces- 
sory organs occurs during a limited period of embryonic life and 
that the process is more or less irreversible. I n  the absence of 
testicular hormone both male and female accessory organs can 
become differentiated up to a point and thus a neutral type 
results. The various accessory organs have slightly different 
periods of differentiation and according to this and to the degree 
of delay in the production of testicular hormone the individual 
will be intermediate or predominantly male. Such individuals 
owing to the appearance of the external organs of reproduction 
are usually classified as females a t  birth but prove to be males 
at  puberty. The condition is hereditary. 

THE BOVINE FREE-MARTIN 

The part played by the sex-hormones in mammalian inter- 
sexuality is best illustrated by the bovine free-martin, a genetic 
female (XX)  co-twin to a normal male, the reproductive system 
of which becomes abnormal during the period of sexual differ- 
entiation as a result of the action of the sex-hormone of a male 
co-twin in utero. Twins in cattle may consist of two normal 
males, two normal females, one male and one female each normal, 
or one male and the other an individual with a n  abnormal repro- 
ductive system and known as a "free-martin." I n  all save one 
of 126 cases of twins in cattle thoroughly examined by Lillie, two 
corpora lutea (yellow scars on the surface of the ovaries a t  the 
points a t  which ova have been extruded) were found. This shows 
that twins are almost invariably binovular (fraternal) in  this 
animal. 

The two fertilised ova pass into the bicornuate uterus and 
become attached. As the zygotes increase in  size, the embryonic 
membranes of the two foetuses meet and in inany cases fuse. 
If so, an intermingling of their blood vessels can result. I n  the 
case of twinning involving one normal male and one normal 
female i t  is found that fusion of the blood systems does not 
occur. 

Thus the sex-hormone of each developing individual is a t  
liberty to pass into the tissues of its co-twin. The sex-hormone 
is the instrument which models the sex-organisation. The internal 
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secretions of other organs can also pass from each individual 
to the other, but these are mainly concerned in the general and 
not in the special development of the individual and will be alike 
in both twins. But if the twins are bisexual and if vascular 
intercommunication becomes established (as it  does in seven 
cases out of eight), the sex-differentiation of both individuals will 
be directed by that sex-hormone which is more potent or formed 
earlier. The testis becomes differentiated earlier than the ovary, 
and so the male sex-hormone is liberated before the female. The 
female twin will pursue her sex-differentiation under the direction 
of the male sex-hormone of her co-twin and will therefore come 
to possess more or less completely a male organisation. The 
assumption of the male characters in  the case of the foetuses 
examined is imperfect; the external genitalia are of female pat- 
tern, the internal organs more or less completely male. The male 
sex-hormone is liberated before the embryonic gonads of the 
female have undergone differentiation into ovaries; such differ- 
entiation is prevented and so there is no question of a competitive 
action between male and female sex-hormones. Hartman (1920) 
has produced evidence which may mean that the reverse type of 
hormonic intersex-a male rendered abnormal by the sex-hormone 
of the female-may occur in  the opossum and in man. 

THE CASE OF BONELLIA 

The marine worm, Bonellia viridis, displays a remarkable de- 
gree of sex-dimorphism. The female has a body about the size 
of a plum. The male is a microscopic pigmy whose internal 
organs, save those concerned with reproduction, are degenerate 
and who lives as a parasite within the body of the female. The 
fertilised eggs hatch out as free-swimming larvae. If a larva 
settles down upon the sea bottom, it  becomes, with few excep- 
tions, and after a short neuter period, a female; but if i t  settles 
upon the proboscis of a female it  becomes a male. Baltzer (1914) 
took larvae at  various periods after they had settled upon a female 
but before they had become completely male and forced them 
to lead an independent life, and as a result he obtained inter- 
sexes, the degree of intersexuality varying with the length of 
time the larva had been upon the female's proboscis. I t  has been 
shown that the larvae absorb material from the proboscis and 
that this is responsible for the arrest of growth and the direction 
of the sexual differentiation. The arrested pigmy male passes 
from the proboscis of the female into her mouth and then emerges 
and ensconces himself in her reproductive duct. 

An ingenious hypothesis has been advanced to cover the ob- 
served facts concerning the case of Bonellia. Goldschmidt 
(1923) supposes that in all the individuals there is  a t  first an 
excess of male-differentiating substance, but that the production 
of female-differentiating substance after a time overtakes this. 
Further, he supposes that the secretion of the proboscis of the 
female of Bonellia has the effect of accelerating the processes of 
differentiation as opposed to the processes of growth, antedating, 
as it  were, the period during development when sexual differenti- 
ation occurs. When differentiation is rapid, the sex-organisation 
matures under the influence of the male-differentiating substance; 
when i t  is not accelerated, under that of the female-differentiating 
substance. The mode of sex-differentiation is determined by a 
varying physiological state in connection with varying environ- 
ment and secretions from other individuals. 

Ealtzer (1925) agrees in principle with this physiological inter- 
pretation of the case of Bo~zellia but holds that the cause of the 
intersexuality cannot be an acceleration of the rate of develop- 
ment but is rather a retardation. H e  points out that in  experi- 
mental cultures of Bo7zellia there first appear normal females, 
then females with sperm, and lastly intersexes and males; and 
that the male organisation, compared with that of the female, is 
to  be regarded as  a lower grade of development, being character- 
ised by the absence of various organs. 

THE EFFECTS OF PARASITISM 

Giard (1887) and later Smith (1906) have described in dctail 
the changes that occur in crabs parasitised by Saccz~lina and other 
parasitic crustacea. Sacculina, an internal parasite, is a cirripede 

crustacean, and part of its body projects to the exterior under the 
abdomen of its host, while root-like processes ramify to all 
parts of the crab's body, avoiding the vital organs and absorbing 
nourishment chiefly from the blood. I t  attacks males and females 
and in both causes atrophy of the sex-glands and consequent 
sterility. The only effect of this in females is an acceleration in 
assumption of adult sex-characters. Parasitised males, however, 
gradually take on more and more of the female characters, 
their great claws become relatively smaller, the abdomen broader, 
the swimmerets enlarge and become fringed with the hairs to 
which, in females, the eggs are attached. Most of the affected 
crabs die, but in  a few the parssite disappears and the repro- 
ductive organs are regenerated. In  a female a normal ovary 
develops, in a slightly feininised male, a normal testis, but in 
some males a sex-gland is regenerated, in which both ova and 
sperm are found; real male hermaphroditism is produced. 

Geoffrey Smith (1906) who investigated this problem found 
that the blood of the normal female crab differs in chemical 
constitution from that of the male. I t  contains fatty substances 
which are used in the production of the yolk of the egg. These 
fatty substances form an important part of the food of the 
parasite Sacculina. That which Saccz~lina absorbs cannot be used 
in yolk formation, and as the eggs cannot develop, the ovary 
degenerates. I n  the male these fatty substances are present in 
but small quantities. The parasite demands more and the whole 
physiology of the male crab is altered to  meet this demand; the 
male thus assumes the female type of metabolism, and conse- 
quently female characters. 

The interest of this case is that it permitted Smith t o  quesd 
tion the validity of the conception that in all forms the gonads 
functioned as organs of internal secretion, contributing a pecu- 
liar product to the blood streams. Smith argued that the gonad, 
far from adding anything to the blood stream, removed some- 
thing from it. 

Sex.reversal.--It is somewhat difficult, when one first ap- 
proaches this subject of the transformation of sex, to  grant that 
reversal is possible in the higher forms in which the sexual differ- 
ences, morphological, physiological, and mental, are so sharply 
emphasized. But when one remembers that what is rare and 
exceptional in one form can be facultative in others, and that 
all forms have much in common, the difficulty vanishes. I t  is 
readily conceded that the oyster, for example, may regularly 
change its sex. The native oyster begins its life as a male and 
then, when one or two years old, may and indeed commonly does, 
become a female. But that is not all, for Orton (1921) has shown 
that such an oyster, after becoming "white sick," i.e., after shed- 
ding its ova into the mantle cavity, and whilst still carrying its 
own embryos, can, within the space of a month, become equipped 
as a male once more. That which is usual in the oyster may be, 
under certain conditions, not rare in the more highly organised 
forms. Similar instances of facultative sex-transformation are 
those furnished by Crepidula plana, parasitized Cymotheids and 
Epicarids, the starfish, Asterina gibbosa, and the slug Limax 
maximus. In  all these cases the direction of the transformation 
is male -+ hermaphrodite -+ female. 

SEX-REVERSAL AS DIRECT EXPRESSION OF GENETIC 
ACTION 

If the genetic components of sex-reversal are present in the 
hereditary constitution of an individual, if the physiological 
equilibrium of the embryo established by the action of the heredi- 
tary factors is not profoundly modified by the physiological influ- 
ence of the glands of internal secretion during development, and 
if the impress of external agencies upon the embryo does not or 
cannot override the hereditary constitution, i.e., does not or can- 
not profoundly alter the physiological state established by the 
hereditary factors, then sex-transformation will occur as develop- 
ment and differentiation proceed. 

Thus in the case of the moth, Lymantrin, and similarly consti- 
tuted forms, the same general forces which lead to intersexuality 
lead also to sex-reversal. Intersexuality is in such cases merely in- 
complete reversal. Complete reversal will occur when in a male 
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the quantitative disharmony between the male and the female 
sex-differentiating reactions is such that the female reactions are 
in excess throughout the whole of the period of differentiation, 
or in the case of a female when the male reactions are in efficient 
excess throughout this time. 

I n  the Lepidoptera Goldschmidt ( I  910, I 923), Harrison, 
(19191, and others, have obtained species hybrid broods that 
were largely or entirely of one sex. Harrison was able to  show 
that in one of his cases the mortality was not sufficiently high 
to account for the results obtained; it  was not a case of a sexu- 
ally selective prenatal mortality, and both Goldschmidt and Har- 
rison have presented evidence which strongly indicates that the 
results are due to  a sex-transformation of half the individuals 
concerned. 

Essenberg (1925) records that sex-reversal occurs in the vivip- 
arous teleost fish, Xiphophonu hellem', (the sword-tailed min- 
now), and that many instances of this have been reported by 
fish breeders and fanciers. I n  Essenberg's cases two females 
ceased to produce young when about three years old, and dur- 
ing the course of several weeks took on the sex-characters of the 
male. Cyiolugiidl exaiiiin~tion revealed the presence of ripe 
sperm in all parts of the gonad which, however, was juveniIe in 
relation to the size and age of the fish. Essenberg was able t o  
show that there is a type of development in the female which 
readily provides a morphological basis for the change-over H e  
also shows that there is a complete reversal of the sex-ratio in a 
population, males being rare among the immature and plentiful 
among the old. I t  would seem from Essenberg's observations 
that sex-reversal is extremely common in this fish and that it  is 
genetic in origin, there being a form which through genetic action 
is destined merely to  pass through a female phase and later to 
proceed to a male type of sex-differentiation. 

Harms (1926) also has observed the transformation of females 
of Xiphophorzu into males at  different ages, especially among old 
sterile females. H e  records that during this process of sex- 
reversal the female when mated still produces young, though 
when the process is completed, the individual is a functional 
male. larger than the normal male, broader and heavier. Harms 
observed that the older the animal is a t  the time of the change- 
over, the more female the general body build remains. The pro- 
cess occupies about 3-4 months and in the case of old females 
may remain incon~plete. The cause of the transformation is 
regarded by Harms as being a physiological exhaustion of the 
ovary with a consequent alteration in the general metabolism 
which invokes the differentiation of testicular tissue. 

Harms bred from transformed females when they were func- 
tioning as males and got none but females, as would be expected 
if the female of the fish is monogametic (XX).  

Sex-reversal calz be the result of the overriding of the heredi- 
tary constitzttion by  agencies which suficiently disturb the general 
physiological co;tzditio?zs of tlze zygote at some stage or other of 
i f s  development. I t  can result from a disturbance' of the physio- 
logical condition zem'tlzin the o v u m  before fertilisation. The work 
of Hertwig, Kushakevitch and Witschi has shown that delayed 
fertilization and also the exposure of frogs' eggs before fertilization 
to high temperature (27' C) lead to a profound disturbance 
of sex-ratio. A male frog was permitted to fertilise half the eggs 
of a female and then was removed, to be replaced after an 
interval to fertilise the remainder. After an interval of 89 hours 
none but male offspring were obtained. This result is not due 
t o  selective fertilisation, to a sexually selective mortality among 
the embryos, or to the abnormal extrusion of an X-chromosome 
during the maturation of the eggs. The correct interpretation 
of the results would seem to be that some 50 per cent of the 
eggs were fertilised by X-chromosome-bearing spermatozoa, 
females ( X X )  being produced, but that the conditions of the 
experiment were such as to transform these into functional 
males, the sex-chromosome constitution of the zygote being over- 
ridden by the effects of delayed fertilisation upon the metabolism 
of the egg. The results obtained by Mrsid on the effect of over- 
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ripeness upon trout eggs are probably to be explained in a similar 
fash~on. 

The observations of Adler (192o), who has shown that the 
thyroids of individuals from these late fertilised eggs are markedly 
hypertrophied, would seem to be of significance. Adler suggests 
that in these individuals the thyroid comes into action earlier than 
does the gonad and so affects the internal environment that the 
gonads, when they do differentiate, become testes. 

These o b s e ~ a t i o n s  are closely in line with those of Whitman 
(1919) and of Riddle, (1912, 1916) upon the pigeon. I t  was 
found by Whitman that the matings of birds helonging t o  the  
Colz6mbidae with species of two distinct zoological families of 
birds resulted in the production of male offspring only, and that 
females alone were obtained from the eggs of doves which had 
been forced to lay excessively and at  an abnormally rapid rate. 
Riddle carried these observations further and was able t o  show 
that the eggs that yield males can be distinguished from those 
which yield females, that maleness is associated with eggs of 
smaller size, higher water content, and less stored energy, and 
that the production of all males or of all females was associated 
wi:h the production of eggs of oae or of the other type. H e  
was able to dismiss the possibility of selective fertilisation and of 
differential maturation, and was driven to the conclusion that the 
conditions of the experiments were such as to  induce sex-reversal 
in the egg itself (1914, 1919). 

I t  is a simple matter to interpret these results in terms of a 
metabolic theory of sex as elaborated by Riddle. Delayed fertili- 
sation implies an increased metabolic rate in the egg and a high 
metabolic rate implies maleness. Desiccation implies a decreased 
metabolic rate and femaleness. The hypertrophy of the thyroid 
implies an increased metabolism and an internal environment of 
maleness. The production of offspring all of one sex by matings 
of wide crosses is to be interpreted as the result of the pooling 
of hereditary factors which in their action lead to the estab- 
lishment of one kind or the other of metabolic level in the zygote. 

I n  this connection it should be noted that Guyer's (1909) 
data on species hybrids among birds show that there is a decided 
excess of males in the F1 generation. Riddle (1916) recorded an 
excess of females in the cross StreptopeLia risoria X S.  alba 
(doves) under certain conditions and concluded that this excess 
was the result of a transformation of some of the males. I t  
has been shown, however, that this conclusion is not justified, for 
the cross involved a sex-linked character and of the hybrids the 
males are dark, the females white in colour, and examination of 
the date for sex and also for colour shows that the only possible 
explanation of the excess of females is that which postulates that 
the conditions of the experiment were such as to  cause the X- 
chromosome to pass into a polar body a t  the time of the re- 
duction divisions more often than to remain in the egg. 

Sex-reversal can result from a disturbance of the general physi- 
ology o f  tlze individual during embryonic life. 

Burns (1925) joined young embryos of Amblystoma in the 
tailbud stage in parabiosis and instead of getting the expected 
chance combinations of the sexes, I 6 6,18 Q,I Q $,I W, he obtained 
exclusively one sexed pairs. H e  suggested that the reason for 
this 44 88  : 36 9 9  or I : I ratio was that in  one-half of the 
original $ 9  and 96 associations the males became transformed 
into females, whereas in the other half the females became trans- 
formed into males. 

Witschi (192i),  using four different species of frogs, joined 
embryos 5-70 hours old, and shortly after the closure of the 
medullary tube, in parabiosis. The controls exhibited the first 
signs of sex-differentiation during the third week of development; 
in the case of the parabiotic twins i t  was somewhat delayed. The 
twins were preserved at  intervals during the larval period and 
the stage of metamorphosis. The sex-ratio among the controls 
was 9666 : loo 9 8 a r  I : I. Among the 56 twins there would 
be expected the following sex-combinations : 1468, 1469 ,  1499.  
There was found on examination 1666, 17 6 9 (with 7 of the 9 9 
exhibiting some stage in sex-reversal), 1098 (with 4 of the 9 9  
undergoing sex-reversal), 13 9 9.1 The combination of a female 
with a male twin undergoing sex-reversal was not encountered. 

I 
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Witschi therefore concluded that the male sex-differentiating 
agencies predominated and that sex-reversal did not take place 
before the time of sex-differentiation. 

Disharmonies in the development time-relationships of sex- 
differentiation may provide opportunity for sex-reversal. For 
example, in Myxine (Schreiner, ~gol), growth would seem to 
proceed undirected to the stage when the individual is her- 
maphroditic, before the processes of sex-differentiation set in to 
convert the individual either into a functional male or else into 
a functional female. In  the young males of the Stone-fly Perla 
both ovarian and testicular tissues are to be found but the 
ovarian tissue undergoes atrophy, so that in the adult none but 
testicular remains (Junker, 1923). I n  such circumstances as 
these the morphological basis of a possible sex-reversal is re- 
vealed and it becomes entirely conceivable how physiological dis- 
turbances during embryonic and early post-embryonic life can 
change the course of differentiation and lead to the conversion 
of a genetic male into a functional female, and vice versa. 

Sex-reversal can result from a disturbance of the general physi- 
ology of the post-embryonic i?zdividual. The conditions necessary 
for such sex-transformation are (I) there must be a switch-over 
from one type of metabolism to the other, from the female to the 
male, or vice versa; (2) the component structures of the sex- 
equipment must be capable of transformation or replacement, 
one kind of sex-gland tissue must be replaced by  the other, ovary 
must become or be replaced by testis, or vice versa, the accessory 
sexual apparatus, the external organ of reproduction, the rest of 
the secondary sex characters must be remodelled or replaced. 

Complete sex-reversal therefore cannot occur in any individual 
or form in which the internal 2nd external organs of reproduction, 
being fashioned early in embryonic life, thereafter lose their 
plasticity and become unresponsive to any stimulus which, had 
it been exhibited a t  the time of their differentiation, would have 
controlled these processes. Nor can it  occur in those cases in 
which the differences between male and female sex-equipments 
are based upon the differential development of two different sets 
of structures, one of which, in either sex, undergoes complete 
atrophy. No more can it take place in those forms in which sex- 
dimorphism involves a differential mode of development of one 
and the same set of structures, for if one plan of differentiation 
is pursued, the steps cannot be retraced and the alternative route 
then followed. 

Harms (1923) and Guyenot and Ponse (1923, 1925) have 
shown that if young castrated male toads are fed on a diet contain- 
ing an excess of fat, lipoids, and lecithin for a considerable period 
of time, the hind portion of Bidder's organ becomes differentiated 
as an ovary and the fore portion as a new organ of Bidder, and 
that oviducts and uteri are developed while the pointed head 
becomes transformed into the blunted characteristic of the 
female. Ponse (1925) succeeded in rearing 9 metamorphosed 
offspring of one such transformed male functioning as a female 
and of these 6 were males and 3 females. Harms raised 184 such 
offspring and of the 161 the sex of which could be identified there 
were 104 males and 57 females. If in the toad the male is diga- 
metic, and if the W zygote is non-viable, the expected sex- 
ratio is 268 :I?. 

Champy (1921) records that when a male triton (T. alpestris) 
was fed intensively after the winter's starvation period, he 
assumed the external characters of a female, and that within the 
pre-existing testicular tissue there were to be found immature, 
but unquestionable ova. H e  had previously shown that the annual 
process of spermatogenesis in tritons could be inhibited by starva- 
tion and that in the absence of spermatogenesis there was no 
development of external sexual characters, the animal exhibiting 
the "neuter" state characteristic of winter. I n  this "neuter7' state 
there are to  be found in the testes primitive gonocytes and 
spermatogonia. In  animals killed in the spring, following starva- 
tion, the testis was represented by a longitudinal strip of fat. 
Two of these starved "neuter" tritons, when fed intensively, lost 
the dark blue coloration of the back and assumed a greenish shade 
mottled with distinct blue marks, as in the female, whilst the 
yellow dorsal line became more and more attenuated. One of 

these animals was killed in January and there was found the 
expected strip of fat with a few spermatogonia. The other was 
kept alive and in February was female in appearance. I t  was 
kept until April when post-mortem examination revealed within 
each of the strips of fat an elongated organ of granular appear- 
ance resembling an ovary, together with an oviduct. 

In  addition to these experimental studies in sex-reversal, the 
follov~ing cases have been observed. In  the case of one of the 
frogs resulting from the "egg-overripeness" experiments, Witschi 
(1923) was able to show that indeed it  was a transformed female, 
for when mated with a normal female it  sired only female off- 
spring. This is as would be expected, if in its fundamental chromo- 
some constitution it  still remained XX, for then all i ts spermato- 
zoa would be X-chromosome-bearing and on fertilising X-bearing 
eggs would yield none but XX zygotes. Crew (1921) had previ- 
ously encountered a similar case in the frog. 

Riddle observed a case of complete sex-reversal in  the ring- 
dove (Streptopelia risoria) a n  adult female laid eleven eggs be- 
tween January 1 7  and April 15, 1914. During the six months 
following she and a male mated three times, began sitting on 
a nest without producing eggs, and raised young of other parents. 
During the following nineteen months her sex-behaviour and 
mode of growing changed to that of a male, frequently forcing 
her male mate to  act as a female in copulation. At twenty-two 
and a half months after producing her last egg, this bird and 
mate were transferred to a pen with a few other spent inactive 
doves. The male of this pair died three and a half months later, 
and weights and dimensions of testes were obtained. Twenty- 
one months after transfer, the bird died, showing advanced ab- 
dominal tuberculosis. Two testes were found, removed and 
weighed. Jf any residue of the original ovary remained it was 
wholly included in a tuberculous mass, involving spleen and 
liver. At the time of autopsy this bird was supposed to be the 
original male of the pair, and therefore the testes were not saved 
for demonstration. The bird had lived forty-four and a half 
months after producing the last egg, became tuberculous. assumed 
male behaviour, the curve for the body weight during the three 
years undergoing a remarkable change, and at  death it  possessed 
two unmistakable testes. Riddle interprets this transformation as 
the result of the increased metabolism which followed the destruc- 
tion of the ovarian tissue and the presence of tuberculosis. 

Crew (1923) described the case of a Buff Orpington hen, the 
reputed mother of many chickens, which when three years old 
was attacked by tuberculosis and developed male characters, to  
become a fecund male and the father of two chickens. Post- 
mortem examination revealed the presence of two functional 
testes and a highly degenerate mass of ovarian tissue destroyed 
by tubercular disease. This case alone could not be regarded as 
providing conclusive proof of sex-reversal in the fowl, for during 
the earlier part of its life this bird had been in the possession 
of a private breeder concerning whose integrity there is no doubt 
but whose powers of critical observation can, of course, be held 
up to question. However, Crew (1923) and Fell (1923) examined 
a series of sexually abnormal fowls and were able to  demonstrate 
that the condition found in these could logically be interpreted 
as stages in the process of transformation from a female type of 
sex-organisation to a complete male type. 

I n  the mammal complete sex-reversal cannot occur in post- 
embryonic life, because of the differential mode of development 
of the internal and external sex organs. 

A consideration of these instances of sex-reversal will show that 
in the egg stage and in the post-embryonic stage of Amphibia 
and in the case of fish also, if Huxley's interpretation of Bou- 
lenger's results is correct, reversal can occur in either direction, 
female to  male, and vice versa, whereas in the post-embryonic 
stage of birds it has thus far been demonstrated in one direction 
only, from digametic sex to monogametic. In  this connection it  
is of interest to note that in the instances of intersexuality in 
Lebistes observed by Winge (1927) the change occurred in old 
females which assumed male characters though still breeding as  
normal females. That this is so is provocative of thought. I t  is 
possible that the balance between male and female sex-differ- 
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entiating reactions is more easily disturbed in the case of the sex 
which possesses but a single X-chromosome, a suggestion which 
is in line with the observation of Haldane (1921) that in the 
case of specific and wide varietal crosses if among the offspring 
one sex is absent, rare or sterile, that sex is the digametic. 

In  the case of Amphibia, fishes and birds, the conditions re- 
quired for complete sex-reversal are readily met. In  the Amphib- 
ians and birds it has been shown that it is possible experimentally 
to  masculinise a female and to feminise a male by appropriate 
sex-gland implantation. hfale and female accessory sexual ap- 
paratuses and external sex-organs are very similar, the sexual 
differences commonly being nothing more than differences in the 
degree of development of common structures, or, in the case of 
such as are developed from different rudiments, the set appro- 
priate to the alternative sex becoming completely atrophied. All 
that is required is that one kind of sex-gland tissue shall be 
replaced by the alternative kind. I n  the case of the Amphibia 
if, as seems the case, a t  the end of the breeding season the sex- 
glands are physiologically exhausted, if the differentiated tissues 
undergo complete involution so that a new proliferation of 
germinal epithelium is required for the provision of garnet?$ for 
the following breeding season, or if only a portion of the pri- 
mordial germ cells develop each year, then the mode of differentia- 
tion of each season's crop can be determined by the impress of 
varying environmental agencies, if these are of such a nature 
as to disturb sufficiently the general metabolism of the individual. 
Such would appear to be the explanation of Champy's results. 
Surgical removal of the gonad will lead to the same result if 
following gonadectomy the general metabolism of the individual 
is influenced by special feeding (Harms, 1923). 

I t  is to be emphasised that, although the processes of sex-differ- 
entiation are reversible, the chromosome constitution of an indi- 
vidual is not thereby affected. The form and function of the 
gamete are not determined by its chromoson~e content: they are 
determined by the structure and function of the gonad in which 
the gamete is elaborated. I n  forms in which sex-reversal is usual 
it seems that the physiological state established by the hereditary 
constitution is readily overridden through the environment. Re- 
versal is an adaptive response to a changing environment-the 
individual is a female when it  may be and a male when it must. 

THE SEX-RATIO 

The sex-ratio is the numerical proportion of the sexes within 
a group. In  biological literature it  is commonly recorded as the 
number of males per hundred females: in biometrical papers it is 
expressed as the percentage of males in the data examined. A 
third and somewhat elaborate method is one that shows the pro- 
portion of males as a decimal of unity. In any bisexual species 
there must be a sex-ratio at  all times after the sex-determining 
mechanism has operated. For purposes of discussion it is con- 
venient to take conception, birth, and maturity as the three 
salient points in the life-history of the individual a t  which to 
compute the sex-ratio of the species, and the proportions which 
obtain at  these three stages are known as the primary, the sec- 
ondary, and the tertiary sex-ratio respectively. Of these the sec- 
ondary sex-ratio has received most attention. In  most animals 
only the tertiary sex-ratio is known. 

T h e  T e r t i a r y  Sex-ratio.-The tertiary sex-ratio will be 
identical with the secondary unless during the period birth- 
maturity sex-reversal commonly occurs or unless a sexually selec- 
tive mortality has been operating. Any difference between the sec- 
o n d a r ~  and tertiary ratios can simply be the result of a selective 
postnatal mortality and can serve as an indication of the relative 
postnatal survival value of the sexes. 

The only material available for examination is the human. 

15 years on the sex-ratio of mortality rises steadily to  the age of 
50, when a slight decline sets in. This excess of male mortality is 
probably mainly due to occupational stress. The effect of this se- 
lective mortality is seen in the swing of the sex-ratio of the popu- 
lation; 104:1oo a t  birth, it is reduced to 102:roo a t  the end of the 
first year, and to IOI.~:IOO a t  the end of the second. I n  the third 
to fifth years it  falls to 101~3:100. From 5-10 i t  becomes 99.9: 
100; from 10-15 it becomes gq.z:~oo. During the I j-20 age 
period there is a rise following upon the increased mortality of 
females during the 10-15 age group. From this point on there is a 
continuous drop, with the exception of a slight rise between 40 and 
50 during which period there is an increased mortality of females 
from reproductive disorders during the period 40-45 years. I n  
old age (8 j years) the sex-ratio is only 5 j . 2  : 100. 

I t  is impossible as yet to define the causes of this postnatal sex- 
ually selective mortality. The action of semi-lethal factors (see 
on), differences in occupational risks, and such like, cannot ex- 
plain all the facts, and all that can be said at  present is that for  
reasons as yet unknown the male exhibits an inherently inferior 
resistance to the stresses of the acts of living. 

T h e  Secondary Sex-ratio,- The secondary sex-ratio in a 
group will be the same as the primary unless during the period con- 
ception-birth (hatching) sex-reversal is common, or else a sex- 
ually selective mortality among male and female embryos op- 
erates. Any differences between primary and secondary ratio will 
suggest that the sexes possess different prenatal survival values. 

I t  is known that while the secondary sex-ratio of a species is 
fairly constant and not far from equality it is distinctly variable. 
I t  varies with the species. 

, 

The returns of the Registrar-General for 1913 reveal the follow- 
ing facts. In  the age groups 0 - 5  years the sex-ratio of infantile 
mortality is 113.4; in  the 5-10 group it  is 100.7; in the 10-15 
group it is 93.3. This period, 10-1 j, is, in fact, the only one dur- 
ing which more females than males die, and this is held to be the 
result of the exhaustion of puberty in the female and the incidence 
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1 
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cess of males over pure white matings; (2) that hybridisation 
between coloured races produces an excess of females above pure 
coloured matings; and (3)  that hybrids of white and coloured 
races show an excess of females above the pure matings of either 
race. 

The secondary sex-ratio varies with the parity, i.e., the chrono- 
logical nuniber of the pregnancy. I n  the case of the human, the 
dog, and the mouse, i t  Has many times been noted that there i s  
a continuous drop in the sex-ratio a t  each succeeding pregnancy 
(Wilckens, Punnett, Bidder, Copeman and Parsons). Ring and 
Stotsenburg found that the same rule obtained in the rat. 

Parkes points out, however, that most of the second and higher 
births occurred at  the end of the breeding season when the sex- 
ratio is a t  its highest, and that too much must not be inferred 
from his figures until the experiment has been repeated. 

I t  has been suggested that the sex-ratio varies with the time 
relation of successive conceptions. Rumley Dawson ( I ~ z I ) ,  for 
instance, maintained that in the case of the female producing 
one young a t  a time the right ovary elaborated only male-pro- 
ducing ova, the left only female-producing, and that the ovaries 
f u n c t i ~ n  alternately, ovulation occurring in one ovary at one 
oestrous period, in the other a t  the next. This view cannot be 
brought into harmony with established facts, and therefore can- 
not be accepted on its present-day evidence. The theory is sup- 
ported by a collection of selected statistical data applied without 
proper statistical treatment, and those cases which do not fit into 
the scheme are airily dismissed, whilst the great body of estab- 
lished facts which supports other theories and cannot support 
this particular one is neglected. Variations of this theory are 
numercus, and like it are based upon the conception that in the 
human, horse, and cattle, the female is digametic. Many believe 
that  offspring of either sex can be obtained at will by persuading 
the semen of the male to  flow t o  the right or the left of the 
body of the female, towards the left ovary or to 'he right, that is. 
This is ensured by the female lying on one side or the other after 
coitus, or standing on a slope. The  matter has been tested 
experimentally and found wanting. Doncaster and Marshall 
(1910) have shown that unilateral ovariotomy in the rat does 
not result in the production of offspring of one sex only, and 
the cogency of these experimental results cannot be dismissed 
by the statement that it is too fa r  a cry from the rat to the human 
female. If the breeder really desires to  have this theory tested, 
the way is simple, for it  can readily be shown that unilateral 
ovariotomy in the horse or in the cow is not followed by the pro- 
duction of offspring of one sex only, and that the production of 
both male and female progeny is not to be explained by any 
regeneration of the imperfectly removed ovary. 

Statistical evidence has been presented, sometimes supporting, 
a t  other times contradicting, the suggestion that the sex-ratio is 
affected by  the relative ages of the parents, the offspring being 
mostly of the same sex (or of the opposite sex) as the older (or 
as the younger) parent. Hofacker (1828) and Sadler's (1830) 
law-that the sex of the offspring is that of the older parent- 
finds no support in the result of critical inquiry: it is contradicted 
by the work of Schultze (1903) on mice, for example. According 
to some data, the age of the mother has a relation to the sex 
of the offspring, younger mothers producing a preponderance 
of males (or of females). I n  the majority of cases the data 
upon which these theories are based have not been collected by 
biometrical experts, nor can their genuineness be absolutely 
guaranteed. Other data seem to suggest that the sex of the off- 
spring tends to  be that of the more (or the less) vigorous parent. 
For  example, the theory of Starkweather (1883) suggested that 
the "superior" parent tended to beget offspring of the opposite sex, 
but since i t  is impossible as yet to define "vigour" and "superior- 
ity" in accurate physiological terms, such theories are not suitable 
fo r  scientific discussion. There is  no experimental basis for such 
conceptions. 

I t  has been suggested that the sex-ratio varies with the time 
of service during the oestrous period. This is not supported by 
the elaborate data of Pearl (1917). 

I t  has often been stated that as a result of war more males 

are born, Savorgnan (1921) and others have supported this con- 
tention. (See SEX-RATIO AT BIRTH AND DEATH.) 

Causes of I n e q u a l i t y  of Secondary  Sex-ratio.-The sec- 
ondary sex-ratio is probably always above 100, whereas the ter- 
tiary is almost invariably below 100. If the sex-ratio of still- 
births is examined it will be found to be higher than that of 
live births. If the sex-ratio of abortions is next examined it  will 
be found to be considerably higher than that of still-births. The 
empirical data only extend back to about the third month of 
pregnancy, but it  is well established that the relative male 
mortality increases the nearer conception is approached so that 
the primary sex-ratio must be considerably higher than that 
encountered in the latter part of pregnancy. Gunther (1923) 
has calculated that the early wastage of males must be  very 
considerable indeed. 

I t  is seen, then, that there exists a very considerable prenatal 
sexually selective mortality. Far  more males than females are 
conceived in those forms in which the male is tlze digametic sex, 
and far more males than females perish prenatally so that the 
secondary sex-ratio approaches equality. 

I t  is highly probable that much of this sexiiaily sele~tivt.  mor- 
tality is due to the action of hereditary sex-linked factors, lethal 
or semi-lethal in their effects in that they lead t o  the development 
of characters which render the further development or the con- 
tinued existence of the individual impossible. Since the male is 
digametic any recessive factors borne in the X-chromosome will 
take effect in all males carrying them whereas in females both 
X-chromosomes must carry the factor before the corresponding 
character can appear. I t  is well known that many recessive 
characters i n  animals are  harmful t o  their exhibitors: when 
markedly so they may not permit the organism t o  live; when 
slightly so they may yield but a slight reduction i n  viability. If 
such recessive characters are sex-linked then the male embryo 
and foetus will suffer far more often than will the female. I t  is 
reasonable to assume that such recessive sex-linked factors should 
in man, as in other forms, frequently reduced viability. If so, a 
complete formal explanation of the excess of male infant mortality 
is provided. 

This selective elimination is also affected by favourable and 
unfavourable conditions during pregnancy. Savorgnan concluded 
from an examil~ation of his data concerning the sex-ratio and 
the war that it  was not privation but absence of husbands which 
determined the rise in the sex-ratio. H e  explains the relatively 
low sex-ratio of still-births by suggesting that long absences of 
husbands imply less frequent pregnancies and therefore healthier 
mothers. I t  is not improbable that the lower male ratio in still- 
births and the increase in still-births are but reflections of pri- 
vation during the latter part of pregnancy. 

The same explanation can be applied t o  the fact that the 
secondary sex-ratio among illegitimate children is lower than that 
among legitimate-the lack of prenataI care and hygiene re- 
sulting in an intensification of the forces that always make it  
relatively difficult for the mammal t o  beget male offspring and 
for the bird to produce as many females as males. The secondary 
sex-ratio is highest among those people and those herds in which 
the highest degree of prenatal hygiene is practised. I t  is prob- 
able that amongst the coloured people there is a higher prenatal 
mortality and that this is the case also among the hybrids of 
coloured races and of white and coloured, whereas the mortality 
of hybrids of two white races is relatively very low i n  conse- 
quence of the hybrid vigour or heterosis that results from such 
a mating. 

T h e  P r i m a r y  Sex-ratio.-If the two forms of gametes elabo- 
rated by  the digametic sex are produced in equal numbers, if 
the two forms are equally viable and functional and if fertilisa- 
tion is a t  random, then the primary sex-ratio will be equality. 

But in certain forms the two forms of gamete elaborated by 
the digametic sex are not produced in equal numbers. the case 
of bird and moth the egg contains the X- and Y-chromosomes in 
conjugation before the polar bodies are formed. Into the first 
polar body goes either the X or the Y. If it  is but a matter 
of chance which way this chromoson~e pair lies on the spindle, 



SEXAGESIMAL FRACTION-SEXPARTITE VAULT 

The fact that there is competition between sperm is illustrated 
in the results of an experiment by Cole and Davies (1914). A 
rabbit was served by two bucks, and it  was found that the 
majority of the offspring claimed one of these bucks as their 
sire. I n  repeated matings this was always so. But when the 
sperm of this buck was alcoholised it  could not compete with 
that of the other buck, though i t  was shown that when employed 
alone it could and did fertilise ova. I t  is reasonable to assume 
that if differences in the size of the sperm are associated with 
differences in motility, activity or resistance to  unfavourable 
conditions within the genital passages of the female, then chance 
would favour fertilisation by one rather than by the other kind 
of sperm. 

S e x  in Plants.-In the case of plants two sexual forms are 
recognised, the dioecious (bisexual) and the hermaphroditic. In  
the former the whole plant generally bears flowers of one kind 
only, either staminate or pistillate, and these are often referred 
to  as male and female respectively (e.g., hemp, hops). In  the 
hermaphrodite plants staminate and pistillate parts may be borne 
in the same flower to give the "perfect" flower (e.g., the rose) 
or they may be borne in different clusters on the same plant (the 
condition of monoecism) e.g., maize, begonia. I t  has been argued 
that monoecism represents a somatic segregation of maleness and 
femaleness (Bond 1922) but most authorities agree with Emer- 
son (1924) that both the perfect-flowered and the monoecious 
plants are alike in  that the individual plant is hermaphroditic, 
the difference being merely one of time at  which differentiation 
occurs. 

Early genetical study of the dioecious forms showed that in  
certain of these the "male" is the heterozygous sex (Correns- 
Bryonia dioica 1907; Shull-Lychnis dioica 1910-1 I ) .  I n  1924 
cytological evidence was presented showing that in several species 
of dioecious plants the male is digametic, i.e., that the sex- 
determining mechanism is of the X-2X type. (Winge and also 
Blackburn-Lychnis, Kihara and Ono-Rumex acetosa; Santos- 
Elodea canadensis; Winge-Vallisneria spiralis, Humulus Lupulus, 
Humulus japonica.) I n  no case thus far has the female proved 
to be digametic. 

There is one type of sex-determining mechanism in plants 
which is not'known in animals. I n  the liverworts and kindred 
forms the gametophyte generation is the important and con- 
spicuous one. Allen (1917) found in Sphaerocarpus that the 
male gametophyte has a Y-chromosome, the female gametophyte 
a n  X, whereas the sporophyte has the 2N number of chromo- 
somes including the very unequal X Y  pair. 

Two sex-linked characters have been identified (Shull, 1914), 
a narrow rosette leaf in Lychnis and (Winge, 1928) and a chlor- 
ophyll deficiency in the same plant. Winge considers that the 

then equal numbers of X-bearing and Y-bearing eggs will result. 
But if in a particular line this pair should habitually be so 
orientated on the spindle that the X passes into the polar body 
more often than the Y, then in this line a preponderance of female 
offspring (XY)  would be observed. Such a differential production 
can be obtained experimentally, as is shown by the work of Seiler 
(1920) on the Psychid Talaeporia tz~bulosa in which the female 
is the heterogametic sex. Seiler was able to  show that the ratio 
of the eggs in which the X-chromosome passed into the polar 
body to those in which it  remained in the egg, was exactly the 
same as the sex-ratio. Moreover, since in the course of these 
observations it  was possible to detect the moment of the dis- 
junction of the sex-chromosomes, it became possible t o  attempt 
to  influence this disjunction experimentally and so to disturb the 
sex-ratio. Seiler by varying the temperature during the period of 
maturation division obtained the following highly interesting and 
significant results : 

9 

gene for this character is Y-borne. 
Sex-reversal has been reported frequently in dioecious plants 

(Schaffner, 1918-23). The transformation is conditioned by age, 
nutrition, length of day, etc. 

Correns (1918-22) has investigated aberrant sex-ratios in 
Lyclznis dioica and explained the excess of females on the basis 
of a more rapid growth of the pollen-tubes from grains bearing 
the X-chromosome. 

Emerson (1924) has adduced evidence showing that in maize, 
as in Drosophila, i t  is the genic balance which is the effective 
factor in sex-determination. H e  suggests that in most dioecious 
plants this balance is decisive in the usual environments so that 
the individual is either a male or else a female whilst in the 
hermaphrodite it is so delicate that the characters of both sexes 
are expressed. 

Chemical  Tests a n d  Sex-identification.-A chemical test 
for the identification of sex was introduced by Manoiloff (1922- 
23). The method is based upon the assumption that there are 
specifically different chemical substances in the blood of male and 
female. Subsequent work by others has seemed to show that 
different concentrations of serum proteins in the blood can ex- 
plain the Manoiloff reaction. Schratz (1926) concludes that the 
reaction does not show a greater accumulation of oxides in 
female blood and that the reaction of Bernatzki (1924) is of 
greater value. Galwialo and others (1926) are of opinion that 
the test is not specific but is dependent entirely upon the protein 
content of the substance investigated. Luttge and v. Mertz 
(1926) describe a technique for the serological identification of 
sex, which, judging on the basis of early investigations, apparently 
gives satisfactory results. 

BIBLIOGRAPHY.-W. Bateson, Mendel's Principles of Heredity (3rd 
ed., 1913) ; F. A. E. Clew, Animal Genetics (1925) ; Genetics of Sexu- 
ality in  Animals (1927) ; L. Doncaster, The Determination of Sex 
(1914) ; G. Goldschmidt, iMechanis~itus und Pltysiologie der 
Geschlechtsbestimmung (1920) ; T .  H. Morgan, Heredity and Sex (2nd 
ed., 1914). References to the authorities named are given in these 
works:-Galu7ialo, Wladimirow, Winogradow and Oppel, Biochem. 
Zeit. 189. 176. 1926 ; Luttge and' v. Mertz, Deut. Med. Woch. 52. 1677. 
1926 ; Manoiloff, Bull. App. Bat. and Plant Breeding. xili. 2 .  503, 1922- 
23, and Wratschebnaja Gaseta 15. 345; Sharp, L.W., La Cellule 35, 
195-235, 1925, gives an eorcellent d~scussion of sex in plants; Schratz, 
Biol. Zeit. 46. 727. 1926. (F. A. E. C.) 

SEXAGESIMAL FRACTION: see FRACTION. 
SEXBY, EDWARD (d. 1658), English soldier, "leveller" 

and conspirator. About 1657 he wrote the apology for tyrannicide 
entitled "Killing No Murder," under the pseudonym William 
Allen. In  July 1657 he was arrested and he died in  the Tower of 
London on Jan. 13, 16j8. 

SEXPARTITE VAULT, six part vault, in architecture, a 
type of vault used in late Romanesque and early Gothic struc- 
tures, in which each bay of the vault is divided by ribs into six 
portions. The form was one of many attempts to solve the prob- 
lem of vaulting a church nave without too great difference in the 
heights of the cross, diagonal and wall ribs. This was accom- 
plished by making two bays of the aisle equal to one bay of the 
nave, thus creating an almost square bay which was given the 
normal cross and diagonal ribs. Then an additional cross rib was 
carried across the nave a t  the intermediate piers, crossing the 
diagonal ribs a t  their intersection. The wall ribs over the clere- 
storey windows were only as wide as the side aisle bay, thus 
giving two on each side, and the ridges of the cross vaults, instead 
of running at  right angles to the main ridge, ran a t  an angle from 
the apex of the wall arches to the common intersection of the 
diagonals and the central cross rib. The sexpartite vault appears 
in an awkward and transitional form in the Abbaye aux Hommes 
at  Caen (nave vaulting 12th century) and in another experi- 
mental form with one semi-circular wall arch on each side, the 
intermediate cross rib merely carrying web walls up to  its ridge, 
in the Abbaye aux Dames a t  Caen (same period). In  a fully 
developed form it  is found in the cathedrals of Senlis (1150-65). 
Sens ( I  143-68), Noyon ( I  I 50-1 zoo), Laon (1160-1 205), Notre 
Dame at  Paris (1177-1223), Bourges (begun c. 1200) and in 
England in that portion of Canterbury cathedral begun by William 
of Sens, I I 74-80. (See GOTHIC ARCHITECTURE; VAULT.) 
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SEX-RATIO AT BIRTH AND DEATH 
SEX-RATIO AT BIRTH AND DEATH. The f ~ t  that, I 

so far  as statistical evidence is forthcoming, there is a preponder- 
ance of males at  birth throughout the human race, has given rise 
to endless theories as to  its cause. The further fact that this 
preponderance is not equally spread, there being a considerable 
variation in its amount, has multiplied the attempts to  explain this 
seeming anomaly. 

Some interesting figures are given below. The first and prob- 
ably the most important of the factors affecting the sex-ratio at  
birth is that of race. This term is used in its proper sense and 
not as a synonym to nationality, as a physical and not a political 
distinction. I n  that congerie of peoples making up the former em- 
pire of Austria were to be found political divisions inhabited by 
populations of which the great majority had more or less clearly 
differentiated racial characteristics. An investigation into the 
births for the three years 1904, 1907 and 1910 showed that 
among the Jews inhabiting the whole of the empire there were 
1,091 males born to 1,000 females. In Dalmatia, with a prepon- 
derating Serbo-Croat population the male plurality was only 1,037. 
~ ~ h ~ ~ i ~  and ~ ~ ~ ~ v i ~  (czechs) had a ratio of I,056; ~ ~ l i ~ i ~  
iPoiesj one of I,060 and the coast-iands iItaliansj one of 
1,065. 

These figures relate to  racial rather than political divisions, to  
populations living under strictly comparable conditions, and they 
show a well marked variation in masculinity at birth. A similar 
investigation into the births recorded in the Indian empire for 
the years 1912-14, Showed that in the Central Provinces, B~~~~ 
and Madras with a preponderance of the Dravidian element, the 
ratio of males to females a t  birth was 1,045-6; in Assam (predom- 
inantly Mongoloid) it  was 1,070; in the Punjab (mainly Indo- 
Aryan) i t  was 1,097. Here again we are dealing with racial types, 
and the result is similar to  that shown for Europe. Again in the 
japanese empire, the recent sex-ratios have been (1921-24), in 
japan proper I,o4I males to I,ooo females; in F~~~~~~ I,o53; 
in Corea 1,124 Figures for the negro peoples are as yet some- 
what exiguous, but they point to  a much lower relative mascu- 
linity. In the Cape Colony the ratios were: whites I,o54, blacks 
1,026. I n  New York the white ratio was 1,045, the black 1,016; 
in New Orleans whites 1,020, blackS 982. These figures, drawn 
from a very wide area may be said to  prove conclusively that 
race is an important factor in affecting masculinity a t  birth. 

Urbanization.-It  appears that urbanization lowers mascu- 
linity, the ratios in rural areas being generally higher than those 
for  urban areas in the same countries. The following table gives 
a selection from different parts of the world : 

Births b y  Sex-Urban and Rural A r e a  

Sex-Ratio at Birth 

England 
period. and ~ ~ l ~ ~ ~ i ~ .  ~ i ~ l ~ ~ d .  F ~ ~ ~ ~ ~ .  

Wales. 

1876-190j 
1906-14 

Period 

Ig15-19 
1921-25 

Country. 

England & Wales . 
Ireland . . . 
Austria - . 
Netherlands . . 
U.S.A. . . .. 
TJruguay . , 

South Africa ( ~ i h . )  . 
Cape Colony (B1.1 . 

There is reason to expect, i t  is suggested, a slightly higher male 
ratio among first than subsequently born children. The figures for 
Australia and also for  the city of Budapest, which are reliable, 
give a male ratio for the first born of 1,052 and 1,051 respectively 
as  against 1,050 and 1,049 for the subsequently born. 

Inf luence of War.-The question as to whether a state of 
war did or did not raise masculinity a t  birth was one over which 
controversy raged furiously. Neither supporters of the conten- 
tion that it  did nor opponents had much sound material on which 
to draw. (See also the previous article on SEX and the observa- 
tions of Savorgnan.) The following table has been specially pre- 
pared to show the effect of the World War on eight of the belliger- 
ent and four of the non-belligerent countries of Europe: 

Number of 
births. 

4,300,000 
600,ooo 

2,800,000 
8jo,000 
800,ooo 
170,000 
~OO,OOO 

~oo,ooo 

Period, 

1911-15 
1906-14 

I9O4-7-Io 
1 9 1 - 1  

1915 
1912-16 
1912-16 
1906-08 

*1916-19. 

I t  will be seen that the war-period was marked by substantial 
increases of masculinity in Great Britain, Belgium, France, ~ e r .  
many and in the two non-belligerent countries most closely af- 
fected, viz., the Netherlands and S:vitzer!axd, bcth cf which had 
large bodies of troops under arms. Finland was less affected by 
the war in every way, and Italy is the only other belligerent show- 
ing n~ increase. I t  appears abundantly proved that, for  some un- 
known reason, a war on such a scale does increase masculinity a t  
birth. Moreover, the effect is seen in the last period shown, where 
a11 the countries showing a higher war-time masculinity have a 
ratio higher than they had in the pre-war decade. 

O t h e r  Factors--RiIany other factors have been alleged to 
exercise an influence, greater or less, on masculinity a t  birth, 
among them being cross-breeding and illegitimacy. I n  each of 
these, the position must be held to  be not proven. I n  1915 in 
the United States birth registration area the children of mixed 
parentage showed a much lower masculinity than those of native 
or foreign parentage-while in  New ~ o r k  the births for five 
years showed a higher masculinity fo r  children of mixed par- 
entage. I n  British Guiana, the masculinity of children of mixed 
parentage for  the decade 1903-I2 Was lower than that the 
East Indians or blacks, while in Rio de Janeiro from 1910-15 the 
ratios were whites 1,0493 mulattos 979, blacks 999. I t  is probable 
that the effects of cross-breeding are determined by  the nature of 
the cross. As for illegitimacy the evidence is also conflicting, hut 
in the majority of countries the legitimate births show a greater 
ratio of males. T o  be of real value, however, the figures should 
relate not to  the numbers born out of wedlock, but to  those 
resulting from casual unions. Some proportion (often a consider- 
able one) of the births classed as illegitimate is the result of unions 
which, though not recognized by the law or the Church, are, from 
the physiological point of view, marriages. 

Sex-ra t io  a t  Death.-As at  birth, i t  is a pretty general rule 
that the ratio of males at  death is higher than that of females; 
indeed, the disparity in mortality is much more marked than in 
natality. I n  this case, however, the causes are by no means so 
obscure and doubtful as when dealing with masculinity a t  birth. 
Those of primary importance are the more persistent vitality of 
the female and the fact that the specially dangerous pursuits are 
mainly in the hands of males. A very simple proof of the former 
is the very marked disparity in deaths of males and females in the 
first few days of life, of the latter the disproportionate number 
of male deaths from external or violent causes. The ratio of male 
to female deaths is not spread equally over the whole of life; it 
is, generally speaking, very high in the first year and much lower 
a t  ages I to  5, while a t  ages 5 to  15 the ratio of female mortality 
is in most countries higher than that of males. As age advances 
the female advantage becomes more and more marked. I t  differs 
considerably from country to  country. The following table gives 
the male and female death rates and the ratio of male deaths t o  
1,000 deaths of females in a number of countries for  the trien- 
nium 1920-22, the years being those around the last census 
taken, when the respective numbers of the sexes had been defi- 
nitely ascertained. ( N o t e :  The data given is confined to eleven 
countries in which white predominate.) 

many. 
G e r  

- 

i:;: 
1,068 
1,068 

Llales to I,ooo 
females. 

Urban. 

1,038 
1,048 
I,O57 
1,045 
1,054 
I,o44 
1,037 
1,023 

Italy 
-- 

:::$ 
1,055* 
1,053 

-- 
1,043 
1,052 

1,058 
I,068 
1,075 
1.033 

- 

I,o59 

?$:- 
- 

::::: 
I,059 
1,056 

Sweden. 
- 

I,oj8 

Switzer- land. 
- 

:::$ 
I,o4q 

1,055 / I,Oj9 1,048 



SEXTANT-SEYCHELLES 

Country. 

England & Wales . . 
Scotland . . . . 
Belgium . . . . 
Denmark . . . . 
Finland . . . . 
Germany . . . . 
Italy . . . . . 
Xetherlands . . , 

Norway . . . . 
Sweden , . . . 
Switzerland . . . 

through the unsilvered half, while the light from the sun or a star 
S may be reflected from the index glass C t o  the silvered half of 
E and thence through F to the observer's eye. If CD has been 
moved so as to  make the image of a star or of the limb of the 
sun coincide with that of the horizon, i t  is seen that the angle 
SCH (the altitude of the star or solar limb) equals twice the angle 
BCD. The limb AB is graduated so as to avoid the necessity of 
doubling the measured angle, a space marked as a degree on AB 
being in reality only 30'. 

If the sextant is used on land an "artificial horizon" is required 
instead of the sea-horizon. This consists of a trough containing a 
shallow layer of mercury, which gives a truly horizontal re- 
flecting surface. The telescope F is now pointed downwards so 
as to view the sun's image reflected in the mercury trough; an 
image of the sun reflected by the sextant mirrors appears as be- 
fore, and the two images are made to touch. The reading now 
gives the angle between the sun and its image in the mercury 
trough, which is double the angle between the sun and the horizon. 
In  the air, however, the visible horizon is of no use, since its 
"dip" (below the truly horizontal direction) is large and unknown. 
The mercury trough is  obviously unsuitable for use in an aero- 
plane. Hence some form of "bubble sextant" (see AERIAL NAVI- 
GATION) is used, in which a spirit level is reflected into the field 
of view in such a way that the centre of the bubble indicates the 
true horizon. 

SEXUAL SELECTION: see SELECTION: Sexual Selectio~z. 
SEYCHELLES (s8-shEl), an archipelago in the Indian 

ocean, islands and islets-situated between 3" 38' and 5" 45' S., 
and 5 2 "  55' and 53' 50' E. Together with the Amirantes, Cos- 
moledo, Aldabra and other islands they form the British colony of 
Seychelles. The outlying islands lie south-west of the. Seychelles 
group and between that archipelago and Madagascar. The islands 
under the Seychelles government have a total area of 156 sq.m. 
There are in addition 40,000 to 50,000 sq.m. of coral banks 
within the bounds of the colony. 

The Seychelles lie, with two exceptions, towards the centre of 
a large submarine bank and are all within the 50 fathoms line. 
RIIabC, the largest and most central island, is 600 m. north-east of 
the northernmost point of Madagascar. The other chief islands 
form two principal groups: (i.) Praslin, with La Digue, FklicitC, 
East Silver, West Silver, Curieuse and Aride; (ii.) Silhouette, and 
North Island. The most easterly island is Frigate, the most 
southerly Platte; on the northern edge of the reef are Bird and 
Denis islands. 

MahC is 17 m. long, and from 4 to 7 broad and of highly irregu- 
lar shape. There are small areas of lowlands, chiefly at  the mouths 
of the rivers but most of the island is mountainous, and in general 
the hills rise abruptly from the sea. The highest peaks are Morne 
Seychellois, 2,993 ft., and Trois Frkres, 2,390 f t .  The main ridge 
runs north and south and from the heights descend many torrents, 
the whole island being well watered. The principal harbour, Port 
Victoria, is on the north-east coast and is approached by  a deep 
channel through the coral reef which fringes the entire eastern 
side of the island. Of the small islands close to  MahC the chief 
are St. Anne and Cerf, off the east, and Conception and ThCrkse 
off the west coast. 

Praslin island is 8 m. long and from I t o  3 m. broad and its 
highest point is 1,260 f t . ;  La Digue covers 4 sq.m., and its greatest 
height is 1,175 f t . ;  Silhouette, roughly circular, covers 8 sq.m. and 
culminates in Mon Plaisir, 2.473 ft .  None of the other islands 
exceeds 13 sq.m. 

Geology.-Most of the islands are of granite (hornblende or 
hornblende-biotite variety) in places fringed by coral reefs; Sil- 

l houette and Long islands are of typical syenite whilst there are 
dykes and sheets of a younger vogesite, dolerite, porphyrite suite. 

1 Bird and Denis islands are of coral limestones while the basement 
rocks are represented by clay slates on Silhouette island and horn- 
stones on Stag's island. The group is probably a detached and 
partially submerged portion of Gondwanaland. Inland cliffs indi- 
cate a recent uplift of about zoo f t .  

Climate.-The climate is healthy and equable, and the tem- 
perature varies on the coast from about 68" to 88' F, falling at 

Ratio of male 
deaths to 

deaths. 

Death-rate 1920-22. 

It will be seen that in Sweden alone the deaths among an 
equal number of males and females show a slight advantage on 
the male side, that in Denmark the sex mortality was equal, 
while in all the other countries the male mortality showed excess 
in varying degree. I n  England and Wales, Finland and Germany 
the excess is very heavy indeed. Going outside Europe, it  may 
be mentioned that in Chile the ratio of male to  female deaths in 
equal numbers for  the same period was 1,060, in Japan 978, in 
British India 1,082. I n  the United States for the year 1924 the 
ratio was 1,144, a figure almost identical with that shown for 
England and Wales in the  foregoing table. I t  may be as well to  
say that the rates and ratios given in this section of this article 
are calculated on the census populations of the census taken at  
the end of 1920 or early in 1921. (S. DE J.) 

SEXTANT, a sixth part of a circle. The name is applied 
especially t o  an optical instrument for measuring angular dis- 
tances, invented by John Hadley in 1731. Hadley's original in- 
strument was, strictly, an octant, employing a graduated arc of 
one-eighth of a circle. The arc was enlarged to one-sixth, to meet 
the needs of navigation, by Capt. Campbell in 1757. 

The instrument is mainly used at  sea, and the angle that is 
measured is the altitude of the sun (or a star) above the horizon 
(see NAVIGATION). A familiar sight on an ocean steamer is the 
officer on the bridge "shooting the sun" at  noon, in order to de- 
termine his latitude. The officer is looking through a small tele- 

. Males. 

scope straight a t  the sea horizon; 
but he sees also an image of the 
sun (dimmed by an interposed 
dark glass) which has been re- 
flected into his field of view by 
an arrangement of mirrors de- 
scribed below. H e  is slowly mov- 
ing a n  arm which turns one of 
the mirrors until the solar image 
appears just to touch the sea- 
horizon. 

The figure shows the construc- 
tion of the sextant. ABC is a light 
framework of brass in the shape 
of a sector of 60°, the limb AB 
having a graduated arc of silver 
inlaid. I t  is held in the hand by 
a small handle a t  the back, either 
vertically in a position in front 
of the eye to  measure the alti- 

Females. 
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tude of an object, or in the plane passing through two objects 
the angular distance of which is to be found. I t  may also be 
mounted on a stand. CD is a radius movable round C, where a 
small plane mirror of silvered plate-glass (called the "index glass") 
is fixed perpendicular to  the plane of the sextant and in the line 
CD. At D is a vernier read through a microscope, also a clamp and 
a tangent screw for giving the arm CD a slow motion. At E is 
another mirror "the horizon glass," also perpendicular to the plane 
of the sextant and parallel to CB. F is a small telescope fixed 
across CB, and pointed to the mirror E. As only the lower half 
of E is silvered, the observer can see the horizon in the telescope 
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night in the higher regions to  60" or 55' F. The mean coast tem- 
perature exceeds 79" F.  The south-east monsoon blows from May 
to October, which is the dry season, and the west-north-west mon- 
soon from December to March. During April and November the 
winds are variable. The average annual rainfall on the coast is 
100.8 in.;  it increases to  about 1 2 0  in. a t  a height of 600 ft. and 
at  heights exceeding 2,000 ft .  is about I 50 in. The Seychelles lie 
outside the track of the hurricanes which occasionally devastate 
RCunion and Mauritius. The public health is good. 

F l o r a  and Fauna.-Both flora and fauna include species and 
genera peculiar to the Seychelles. Of these the best known is 
the Lodoicea sechellarz~m, a palm tree indigenous only in Praslin 
island, but since introduced into Curieuse-noted for its fruit, 
the so-called Maldive double coco-nut or coco de mer.  An- 
other tree found only in  the islands is the capucin (~Vorthea sechel- 
larum) ,  now ravaged by an introduced green beetle. Charac- 
teristic of the forests of the coastal belt are the mangrove and 
Pandanz~s,  and, a little inland, the banyan (Ficzu) ,  Pisonia and 
Hernandia. The coco-nut is a characteristic feature of the coast. 
The forests of the granitic land have the characteristics of a 
tropic21 moist region. palms, shrubs, climbing and tree ferns grow- 
ing luxuriantly, the trees on the mountain sides, such as the Pan- 
danus sechellarztnz sending down roots over the rocks and bould- 
ers from 70 t o  IOO ft. Of timber trees the bois gayac has disap- 
peared, but bois de fer (Stadtmaa7zia sideroxylon) and bois de 
natte (LVaba sechellarum) still flourish on Silhouette Island. Be- 
sides cutting for building, the jungle was largely cleared for the 
plantation of vanilla; while a multitude of other tropical plants 
have been introduced. The most important of the trees intro- 
duced since 1900 are various kinds of rubber, including Para 
( A e v e a  Brasiliensis), which grows well. For other introduced 
plants see below, Industries. 

The indigenous fauna resembles that of Madagascar. The only 
varieties of mammals are the rat and bat. The dugong, which 
formerly frequented the waters of the islands, does so no longer. 
The reptiles include certain lizards and snakes; the crocodile. once 
common, has been exterminated. Land tortoises have also disap- 
peared; a freshwater tortoise (Sternothaerus sinuatz~s) is still 
found. The giant tortoise. Testzido elephantina, is found only in 
the Aldabrs Islands; and the adjacent seas contain many tfilrtles. 
Three coecilians, three batrachians (including a mountain-fre- 
quenting frog) and three fresh-water crustaceans are also indig- 
enous, and about twenty-six species of land shells. The islands 
are the home of a large number of birds, including terns, gannets 
and white egrets. 

Inhabitants.- The Seychelles were uninhabited when first vis- 
ited by Europeans. The islands were colonized by Mauritian and 
Bourbon creoles; the white element, still prevailingly French, has 
been strengthened by  British families. The first planters intro- 
duced slaves from Mauritius, and the negro element has been in- 
creased by  the introduction of freed slaves from East Africa. 
There has been also an immigration of Chinese and, in larger 
numbers, of Indians (mainly from the Malabar coast). An of- 
ficial report issued in 1910 stated that the greater part of the 
valuable town property had passed into the hands of Indians, 
and that Indians and Chinese had the bulk of the retail trade. 
A rude creole patois, based on French but with a large admixture 
of Indian, Bantu and English words, is in general use. The Sey- 
chellois are excellent sailors. On Dec. 31st 1933 the population 
was officially estimated a t  28,731. The pure white population is 
less than 1,000. About two-thirds of the inhabitants are Roman 
Catholics. 

Agr icu l tu re ,  Industr ies ,  Towns  a n d  Communicat ions-  
The most important occupations are fishing and agriculture. Before 
18 50 the islands produced spices, cotton, coffee, tobacco, sugar, 
maize, rice, bananas, yams, coco-nut oil, timber, fish and fish oil 
and 1 artoise-shell. Whaling is carried on, chiefly by Americans 
and French, in the neighbouring seas. Subsequently cocoa was 
cultivated extensively, and from about 1890 vanilla largely super- 
seded the other crops. Owing to increased competition, and to 
careless harvesting, the Seychellois, though still producing vanilla 
i i ~ !  large quantities, pay greater attention to the products of the 

coco-nut palm-copra, soap, coco-nut oil and coco-nuts-the man- 
grove bark industry, the collection of guano, the cultivation of 
rubber trees, the preparation of banana flour, the growing of sugar 
canes, and the distillation of rum and essential oils. The tortoise- 
shell and calipee fisheries and the export of salt fish are important 
industries. Minor exports are cocoa, coco-de-mer and b&che-de- 
mer. From the leaves of the coco-de-mer are made baskets and 
hats. 

The imports consist chiefly of cotton goods and hardware, rice, 
sugar, flour, boots and shoes, wines and beer, tobacco, machinery. 
The imports in 1925 were £ 129.541 and exports f 167.169. The 
bulk of the trade is with the countries of the British Empire. The 
medium of exchange is the Indian rupee (= 16d.), with the sub- 
sidiary coinage of Mauritius. 

The only town of any size is the capital, Port Victoria (or 
MahC), picturesquely situated at the head of an excellent har- 
bour. Many of the houses are built of massive coral, Porites 
gaimardi, hewn into square building blocks which at  a distance 
glisten like white marble. The port is a coaling station of the 
British navy and is connected by telegraphic cables with Zanzibar 
and Mauritixs. All the islands are we!! provided with metalled 
roads. The government employ steam vessels for  passenger and 
mail services between the islailds and there are large numbers of 
sailing craft belonging to the islanders; there is communication 
with Great Britain, France, India and South Africa. 

G o v e r n m e n t  and Revenue.-Seychelles is a crown colony 
administered by a governor, assisted by nominated executive 
and legislative councils. I n  192 j revenue was £51,384, expenditure 
£4?.801 and debt of £6,886. Education is free but not compulsory. 

History.-The Seychelles are marked on Portuguese charts 
dated I 502. The first recorded visit to  the islands was made in 
1609 by an English ship. The second recorded visit, in  1742, was 
made by Captain Lazare Picault, who, returning two years later, 
formally annexed the islands to  France. Picault, who acted as 
agent of MahC de la Bourdonnais, governor of RIauritius, named 
the principal island MahC and the group fles de la Bourdonnais, 
a style changed in 1756, when the islands were renamed after 
Moreau de SCchelles, a t  that time contrdlez~r des  fina~zces under 
Louis XV. The first permanent settlement was made about 1768, 
when the town of MahC was founded. Soon afterwards Pierre 
Poivre, intendant of l l e  de France, seeing the freedom of the 
Seychelles archipelago from hurricanes, caused spice plantations to  
be made there, with the object of wresting from the Dutch the 
monopoly of the spice trade they then enjoyed. The existence of 
these plantations was kept secret, and it  was with that object that 
they were destroyed by fire by the French on the appearance in 
the harbour in 1778 of a vessel flying the British flag. The ship, 
however, proved to be a French slaver which had hoisted the Union 
Jack fearing to find the British in  possession. The islands were 
occupied in 1810 by  the British, to whom they were ceded b y  the 
treaty of Paris in 1814. J. B. QuCau de Quincy (1748-1827), 
governor under the Monarchy, the Republic and the Empire, was 
appointed by the British agent-civil. I n  all he governed the islands 
38 years, dying in 1827. The over-dependence placed on vanilla 
caused waves of depression to alternate with waves of prosperity, 
and the depression following the fall in the price of vanilla was 
aggravated by periods bf drought, "agricultural sloth and careless 
e~travagance."~ But during I go 5-10 successful efforts were made 
to broaden the economic resources of the colony. Since that date 
direct telegraphic communication with Mauritius, Zanzibar, Aden, 
and Colombo has been installed and a Government wireless tele- 
phone service was opened in 1926 between Victoria and the Praslin 
islands. 

Dependencies.-The outlying islands forming part of the 
colony of Seychelles consist of several widely scattered groups. 
The Amirante archipelago is situated on a submarine bank west 
and south-west of the Seychelles, the nearest island being about 
12om. from RIahC. The archipelago consists of a number of 
coral islets and atolls comprising the African islands (4), the St. 
Joseph group ( 8 ) ,  the Poivre islands ( 9 )  and the Alphonso 
group (3). Farther south and within 17om. of Madagascar is 

lColonial Reports . . . Seychelles (1907). 
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the Providence group (3) formed by the piling up of sand or 
a surface reef which is of crescent shape. The Farquhar island: 
lie t o  the south of these. The Cosmoledo islands, which are 12 ir 
number, lie some 21om. W. of Providence island, while 7om 
farther west are the Aldabra islands ( q . v . ) .  Assumption island lies 
to the south of the Aldabra. The chief island in the Cosmoledc 
group is 9m. long by 6m. broad. South of this group of islands lie: 
Astove. Coetivy (transferred from Mauritius to the Seychelles in 
1908) lies about Ioom. S.S E .  of Platte. The majority of the out- 
lying islands are extremely fertile, coco-nut trees and maize grow- 
ing luxuriantly. Several of the islands contain valuable deposits of 
guano and phosphate of lime, and their waters are frequented by 
edible and shell turtle. Like the Arnirantes, all the other island: 
named are of coral formation. 

See A. A. Fauvel, Unpublished Documents on the History of the 
Seychelles Islands Anterior to 1810, with a bibliography (MahC 1909) ; 
Ancient Maps of Seychelles Archipelago (MahB 1909). See also the 
annual reports on the Seychelles issued by the Colonial Office. For 
the dependencies see R. Dupont, Report on a Visit o f  Investigation to 
St .  Pierre, Astove, Cosmoledo, Assumption and the Aldabra Group 
o f  the Seycltelles Islands (Seychelles, 1907). 

SEYDLITZ, FRIEDRICH WILHELM, FREIHERR VON 
(I 72 1-1 773), Prussian soldier, one of the greatest cavalry generals 
of history, was born on Feb. 3, 1721 .at Calcar, in the duchy of 
Cleve. At the age of thirteen he went as a page to the court of 
the margrave of Schwedt, who had been his father's colonel. Here 
he acquired a superb mastery of horsemanship, and many stories 
are told of his feats, the best known of which was his riding be- 
tween the sails of a wind-mill in full swing. I n  1740 he was com- 
missioned a cornet in the margrave's regiment of Prussian cuiras- 
siers. He served through the first and second Silesian wars, and 
in 17 53 became lieutenant-colonel of the 8th cuirassiers. Under 
his hands this regiment soon became a pattern to  the rest of the 
army. The Seven Years' War gave Seydlitz his opportunity. In  
I 7 57, regardless of the custom of keeping back the heavy cavalry 
in reserve, he took his regiment to  join the advanced guard; at 
Prague he nearly lost his life in attempting to ride through a 
marshy pool, and a t  Kolin, a t  the head of a cavalry brigade, he 
distinguished himself in checking the Austrian pursuit by a 
brilliant charge. Two days later the king made him major-general 
and gave him the order pour le ?%&rite. I n  reply to  Zieten's con- 
gratulations he said: "It was high time, Excellency, if they wanted 
more work out of me. I am already thirty-six." Four times in the 
dismal weeks that followed the disaster of Kolin, Seydlitz asserted 
his energy and spirit in cavalry encounters, and on the morning of 
Rossbach Frederick, superseding two senior generals, placed 
Seydlitz in command of the whole of his cavalry. The result of 
the battle was the complete rout and disorganization of the enemy, 
and in achieving that result only seven battalions of Frederick's 
army had fired a shot. The rest was the work of Seydlitz and his 
38 squadrons. The same night the king gave him the order of the 
Black Eagle, and promoted him lieutenant-general. Seydlitz was 
wounded, but rejoined the king in 1758, and a t  the battle of Zorn- 
dorf his cavalry again won the victory. At Hochkirch with 108 
squadrons he covered the Prussian retreat, and in the great dis- 
aster of Kunersdorf he was severely wounded in a hopeless attempt 
to storm a hill held by  the Russians. During his convalescence 
he married Countess Albertine Hacke. I n  1761 he reappeared at  
the front. H e  now commanded a wing of Prince Henry's army, 
composed of troops of all arms, and many doubts were expressed 
as to his fitness for this command, as his service had hitherto 
been with the cavalry exclusively. But he answered his critics by 
his conduct a t  the battle of Freyburg (Oct. 29, 1763), in which, 
leading his infantry and his cavalry in turn, he decided the day. 
After the peace of Hubertusburg he was made inspector-general 
of the cavalry in Silesia, where eleven regiments were permanently 
stationed and whither Frederick sent all his most promising officers 
to be trained by  him. I n  1767 he was made a general of cavalry. 
But his later years were clouded by  domestic unhappiness. His 
wife was unfaithful to  him, and his two daughters, each several 
times married, were both divorced, the elder once and the younger 
twice. His formerly close friendship with the king was brought to  
an end by some misunderstanding, and it  was only a few weeks 

I before his death that they met again. Seydlitz died at  Ohlau on ' Aug. 27, 1773. 
See Varnhagen von Ense, Das Leben des Generals von Seydlitz 

(Berlin, 1834) ; and Bismarck, Die kgl. preussische Reiterei unter 
Friedrich dem Grossen (Karlsruhe, 1837). 

SEYMOUR or ST. MAUR, the name of an English family in 
which several titles of nobility have from time to time been 
created, and of which the duke of Somerset is the head. See 
HERTFORD, EARLS AND MARQUESSES OF; and SOMERSET, EARLS AND 
DUKES OF. 

SEYMOUR, HORATIO (1810-1886), American states- 
man, was born in Pompey, Onondaga county (N.Y.), on May 
31, 1810. H e  studied a t  Geneva academy (afterwards Hobart 
college) and at  a military school in Middletown (Conn.), and 
was admitted to the bar in 1832. H e  was military secretary 
to Governor W. L. Marcy in 1833-39, was a member of the New 
ITork Assembly in 1842, in 1844, and in 1845, and was speaker 
in 1845; mayor of Utica in 1843, and in 18 52 was elected governor 
of New York State. H e  vetoed in 1854 a bill prohibiting the sale 
of intoxicating liquors, which was declared unconstitutional almost 
immediately after its re-enactment in 18 j 5, and in consequence he 
was defeated in 18j4 for re-election as governor. Seymour was a 
Conservative on national issues, and supported the administrations 
of Pierce and Buchanan; he advocated compromise to  avoid seces- 
sion in 1860--61; but when war started he supported the Union. 
In  1863-65 he was again governor of New York State. 

His opposition to President Lincoln's policy was mainly in re- 
spect to emancipation, military arrests and conscription. Although 
he responded immediately to  the call for militia in June, he 
thought the Conscription Act unnecessary and unconstitutional 
and urged the President to  postpone the draft until its legality 
could be tested. During the draft riots in July he proclaimed the 
city and county of New York in a state of insurrection, but in a 
speech to the rioters adopted a tone of conciliation-a political 
error which injured his career. H e  was defeated as Democratic 
candidate for governor in 1864. I n  1868 he was nominated presi- 
dential candidate by the Democratic national convention, but 
carried only eight States (including New York, New Jersey, and 
Oregon), and received only 80 electoral votes to 214 for Grant. 
He d k d  on Feb. 12, 1886, in Utica. 

The Public Record of Horatio Seymoztr (1868) includes his speeches 
and official papers between 18j6 and 1868. 

SEYMOUR, a city of Jackson county, Indiana, U.S.A., 60 
mi. S. by E.  of Indianapolis, near the East Fork of the White 
river; on federal highways 31 and jo, and served by the Balti- 
more and Ohio, the Chicago. Milwaukee, St. Paul and Pacific, 
the Pennsylvania and electric railways, and by motorbus Iines 
in all directions. The population was 7,348 in 1920 (97% native 
white) and was 7,508 in 1930 and 8.620 in 1940 by the federal cen- 
sus. Seymour was laid out about 18 50, incorporated as a town in 
1864, and chartered as a city in 1867. 

SEYMOUR OF SUDELEY, THOMAS SEYMOUR. 
BARON (c. 1508-1549), lord high admiral of England, was fourt6 
son of Sir John Seymour of Wolf Hall, Wiltshire, and younger 
brother of the Protector Edward Seymour, 1st duke of Somerset. 
His sister Jane Seymour became the third wife of Henry VIII .  in 
1536, and another sister, Elizabeth, married Thomas Cromwell's 
son. Seymour was employed in the royal household and on dip- 
lomatic missions abroad. H e  was for a short time in command of 
the English army in the Netherlands. I n  I 544 he received the 
post of master of the ordnance for life, becoming admiral of the 
fleet a few months later, in which capacity he was charged with 
guarding the Channel against French invasion. I n  1547 he was 
created Baron Seymour of Sudeley and appointed lord high 
admiral. From this time forward he  was mainly occupied in 
intrigue against his brother the Protector; and he aimed a t  pro- 
curing for himself the position of guardian of the young king, 
Edward VI. The lord high admiral tried t o  secure the princess 
(afterwards queen) Elizabeth in marriage; and when this project 
was frustrated he secretly married the late king's widow, Cath- 
erine Parr. H e  ingratiated himself with Edward, and proposed 
a marriage between the king and the Lady Jane Grey. H e  



entered into relations with pirates on the western coasts, whom 
it was his duty as lord high admiral to suppress, with a view to se- 
curing their support; and when the Protector invaded Scotland in 
the summer of 1547 Seymour fomented opposition to his authority 
in his absence. On the death of his wife in September of the next 
year he made renewed attempts to marry the princess Elizabeth. 
Somerset strove ineffectually to save his brother from ruin, and 
in January 1549 Seymour mas arrested and sent to the Tower; he 
Fvas convicted of treason, and executed on March 20, 1549. 

See Sir John Maclean, Life of Sir Thovzas Seymour (London, 
1869) ; Chronicle of Henry V I I I . ,  translated from the Spanish, with 
notes by M. A. S. Hume (London, 1889) ; Literary Remains o f  
Edward VI., with notes and memoir by J. G. Nichols ( z  vols., London, 
1657) ; Mary A. E. Green, Letters of Royal and Illustrious Ladies o f  
Great Britain t o  the Close o f  the Reign o f  Mary (3  vols., London, 
1846). See also SO~LLERSET, EDWARD SEYMOUR, IST DUKE OF. 

SEPNE-SUR-MER, LA, industrial suburb of Toulon, in the 
department of Var, France, southwest of that port, connected 
with it  by rail and steamer. Pop. (1936) 22,857. I t  has a large 
shipbuilding industry, with fine shipbuilding yards. Trade is in  
early fruit and vegetables. 

SFAX, a city of Tunisia, 78 mi. due S. of Susa, on the Gulf of 
Qabes (Syrtis Minor) opposite the Kerkenna islands, in 34" 43' 
N., 10" 46' E. The town consists of a European quarter, with 
streets regularly laid out and fine houses, and the Arab town, 
with its kasba or citadel, and tower-flanked walls pierced by three 
gates. Many of the private houses, mosques and zawias are good 
specimens of native art of the 17th and 18th centuries. Sfax is the 
market for the phosphates of the Qafsa region, with which it is 
connected by a railway; other railways and good roads link it  also 
with Susa and Tunis on the one hand and with Qabes on the other. 
Olive oil is manufactured, and the fisheries are important, notably 
those of sponges and of octopuses. The prosperity of the town 
is largely due to the export trade in phosphates, esparto grass, oil, 
almonds, pistachio nuts, sponges, wool, etc. There is, in the Gulf 
of Qabes, a rise and fall of j ft. a t  spring tides, which is rare in 
the Mediterranean. Pop. (1936) 43,333. 

Sfax is on the site of a Roman settlement called Tapafzlra, of 
which few traces remain. Many of its Arab inhabitants claim 
descent from Mohammed. The Sicilians under Roger the Norman 
took it  in the 12th century, and in the 16th the Spaniards occupied 
i t  for a brief period. The bombardment of the town in 1881 was 
a principal event of the French conquest of Tunisia. Axis troops 
occupied it in Nov. 1942 at  the time of the Allied invasion of 
North Africa, and the British captured it  April 10, 1943. 

SFORZA, the name of a famous Italian family. They were 
descended from a peasant condottiere, Giacomo or Muzio (some- 
times abbreviated into Giacomuzzo) Attendolo, who was born at  
Cotignola in the Romagna on June 10, 1369, gained command 
of a band of adventurers by whom he had been kidnapped, took 
the name of Sforza in the field, became constable of Naples 
under Joanna 11, fought bravely against the Spaniards, served 
Pope Martin V, by whom he was created a Roman count, and 
was drowned on Jan. 4, 1424 in the Pescara near Aquila while 
engaged in a military expedition. His natural son FRANCESCO 
(1401-1466) served the Visconti against the Venetians and then 
the Venetians against the Visconti; he attacked the pope, deprived 
him of the Romagna, and later defended him; he married in 
I441 Bianca, the only daughter of Filippo Maria Visconti, duke 
of Milan, and received Pontremoli and Cremona as dowry and 
the promise of succession to the duchy of Milan. The short-lived 
Ambrosian republic, which was established by the Milanese on 
the death of Visconti (1447), was overthrorvn by Francesco, 
who made his triumphal entry as duke of Milan on March 25, 
1450. His court, filled with Italian scholars and Greek exiles, 
speedily became one of the most splendid in Italy. His daughter 
Ippolita was renowned for her Latin discourses. 

Francesco left several sons, among whom were GaIeazzo Maria, 
Ludovico, and Ascanio, who became a cardinal. 

G A L E A Z Z ~  MARIA, who succeeded to the duchy, was born in 
1444, and was a lover of art, eloquent in speech, but dissolute 
and cruel. H e  was assassinated a t  the porch of the cathedral 
on  Dec. 26, 1476 by  three young Milanese noblemen desirous of 

imitating Brutus and Cassius. His daughter Caterina is separately 
noticed. GIAN GALEAZZO (1469-1494)~ son of Galeazzo, suc- 
ceeded to the duchy under the regency of his mother, Bona of 
Savoy, who was supplanted in her power (1481) by the boy's 
uncle, Ludovico the Moor. Gian Galeazzo married Isabella of 
Aragon, granddaughter of the king of Naples, and his sudden 
death was attributed by some to poison administered by the 
regent. His daughter, BONA SFORZA (1493-1557)~ married King 
Sigismund of Poland in 1518. On the death of her husband she 
returned to Italy and was poisoned (1557) by  her paramour 
Pappacoda. 

LUDOVICO THE MOOR [Ludovico il Moro] (1451-1508), who is 
famed as patron of Leonardo da Vinci and other artists, had 
summoned Charles V I I I  of France to  his aid (1494) and received 
the ducal crown from the Milanese nobles on Oct. 22, in the 
same year, but finding his own position endangered by the French 
policy, he joined the league against Charles VIII ,  giving his 
niece Bianca in marriage to Maximilian I and receiving in return 
imperial investiture of the duchy. Ludovico was driven from 
Milan by Louis X I 1  in 1499, and although reinstated for a short 
time by the Swiss he was eventlially r l e l i v~ r~d  over by them to 
the French (April 1500) and died a prisoner in the castle of 
Loches. FRANCESCO, son of Gian Galeazzo, taken to France by 
Louis X I I ,  became abbot of Marmoutiers, and died in 1511. 

The two sons of Ludovico, MASSIMILIANO and FRANCESCO 
MARIA, took refuge in Germany; the former was restored to the 
duchy of Milan by the Swiss in 1512, but after the overwhelming 
defeat of his allies a t  Marignano (1515) he abandoned his rights 
to Francis I, and died a t  Paris in 1530; the latter was put in 
possession of Milan after the defeat of the French a t  L a  Bicocca 
in 1522. His death (Oct. 24, 153 j )  marked the extinction of the 
ducal male line of the Sforza. The duchy went to Charles V. 

The dukes Sforza-Cesarini (Rome) are descended from Bosio, 
younger brother of Francesco, the first duke of Milan. Bosio had 
become Grand Connetable of the popes. The Counts Sforza 
(Lunigiana) are descended from Sforza Secondo, a younger son of 
the said Francesco and a general in his father's armies. 

See N. Ratti, La fa~niglia Sfosza (Rome, 1795) ; P. Giovio, Glt 
Sforzesclzi (Milan, 1853) ; P. Litta, Le failziglie celebri italiane (Milag, 
1819) ; G. Clausse, Lcs Sforza et les Arts ert hfzlanais (Paris, 1809) ; G 
Franciosi, GG Sforza; L. Collison-Morley, The Story o f  the S f o r z a ~  
(London, 1933) 

SFBRZA, COUNT CARL0 (1873- ), Italian states- 
man, knight of the Annunziata, was born at  Montignoso di Luni- 
giana. H e  entered the diplomatic service, was secretary of em- 
bassy in London, then minister a t  Peking ( I ~ I I ) ,  a t  Belgrade 
(1916), Italian high commissioner in Turkey (1918), and under 
secretary for foreign affairs (1919). In  that year he was created 
senator. He became minister of foreign affairs in the Giolitti 
cabinet of June 16, 1920, was present a t  Spa (July 19zo), negoti- 
ated the treaty of Rapallo between Italy and Yugoslavia (Nov. 
12, 1920) and the Anti-Habsburg Convention with Yugoslavia 
and Czechoslovakia; he cancelled the secret treaties left to  him 
by Sonnino concerning occupations in Turkey and substituted for 
them a free economic agreement which gave Italian industry great 
advantages in the near east; he solved the Silesian question by 
suggesting the "Sforza line" which was adopted. H e  remained 
foreign minister until the fall of the Giolitti cabinet on July 4, 
1921, and in Feb. 1922 was appointed ambassador in Paris. On 
Muasolini's accession to power he resigned, and became one of 
the chief leaders of the anti-fascist opposition in Italy. At  
the Montevideo Conference of the Free Italians (Aug. 1942) he 
was proclaimed leader of the Free Italian movement. Among his 
books, in English, written during his voluntary exile, are: 
Makers o f  Modern Ezuope, European Dictatorslzips, Ez~rope and 
Europeans, Fi f ty  Years of Wars and Diplomacy ha the Balka?zs, 
The Real Italians. 

SFORZA, CATERINA (1463-1j09), countess of Forli, 
was an illegitimate daughter of Galeazzo Maria Sforza. (See 
above.) In  1473 she was betrothed to Girolamo Riario, a son of 
Pope Sixtus IV, who was thus able to regain possession of Imola, 
that city being made a fief of the Riario family. After a triumphal 
entry into Imola in 1477 Caterina Sforza went to Rome with her 
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husband, who, with the help of the pope, wrested the lordship 
for Forli from the Ordelaffi. Riario, by means of many crimes, for 
which his wife seems to have blamed him, succeeded in accumu- 
lating great wealth, and on the death of Sixtus in August 1484, 
he sent Caterina to  Rome to occupy the castle of St. Angelo, 
which she defended gallantly until, on Oct. 2 j ,  she surrendered 
it  by his order to the Sacred College. They then returned to 
their fiefs of Imola and Forli, where they tried in  vain to win 
the favour of the people. Riario's enemies conspired against him 
with a view to making Franceschetto Cybb, nephew of Pope 
Innocent VIII,  lord of Imola and Forli in his stead. Riario 
thereupon instituted a system of persecution, in which Caterina 
was implicated, against all whom he suspected of treachery. In 
1488 he was murdered by three conspirators, his palace was 
sacked, and his wife and children were taken prisoners. The castle 
of Forli, ho~vever, held out in Caterina's interest, and every in- 
ducement and threat to  make her order its surrender proved 
useless; having managed to escape from her captors she pene- 
trated into the castle, whence she threatened to bombard the city, 
refusing to come to terms even when the besiegers threatened to 
nlurder her children. With the assistance of Ludovico il hloro 
she regained possession of all her dominions; she wreaked ven- 
geance on those who had opposed her and re-established her 
power. She had several lovers, and by one of them, Giacomo 
Feo, whom she afterwards married, she had a son. Feo, who made 
himself hated for his cruelty and insolence, was murdered before 
the eyes of his wife in August 1495; Caterina had all the con- 
spirators and their families, including the women and children, 
massacred. She established friendly relations with the new pope, 
Alexander VI, and with the Florentines, whose ambassador, Gio- 
vanni de' Medici, she secretly married in 1496. Giovanni died in 
1498, but Caterina, with the aid of Ludovico il Moro and the Flo- 
rentines, saved her dominions from the attacks of the Venetians. 

Alexander VI, however, angered a t  her refusal to agree to a 
union between his daughter Lucrezia Borgia and her son Otta- 
viano, and coveting her territories as well as the rest of Romagna 
for  his son Cesare, issued a bull on March g, 1499, declaring that 
the house of Riario had forfeited the lordship of Imola and Forli 
and conferring those fiefs on Cesare Borgia. Cesare attacked her 
with his whole army, reinforced by 14,000 French troops and by 
Louis XII .  Caterina placed her children in safety and took stren- 
uous measures for defense. The castle of Imola surrendered (De- 
cember 1499) with the honours of war. Caterina absolved the 
citizens of Forli from their oath of fealty, and defended herself 
in the citadel. Finally when the situation had become untenable 
and having in vain given orders for the magazine to be blown up. 
she surrendered to Antoine Bissey, bailli of Dijon, entrusting her- 
self to  the honour of France (January 12, I 500). She was after- 
wards taken to Rome and held a prisoner for a year in the castle 
of St. Angelo, whence she was liberated by the same bailli of 
Dijon to whom she had surrendered a t  Forli. She took refuge in 
Florence until the death of Alexander VI  in 1503, when she at- 
tempted without success to  regain possession of her dominions. 
She died in the convent of Annalena on May 20, I 509. 

See Buriel, Vita di Cateritta Sforza-Riario (Bologna, 1785) ; F. 
Oliva, Vita di C. Sforza, signora di  Fovli (Forli, 1821) ; Pietro 
Desiderio Pesolini Dall' Onda, Caterina Sforza (Rome, 1893) ; English 
translation by P. Sylvester (1898). 

SGAMBATI, GIOVANNI ( I  843-19 14), Italian composer, 
n a s  born in Rome on May 28, 1843, of an Italian father and an 
English mother. I n  1860 he took up  the work of winning accept- 
ance for the best German music, which was a t  that time neg- 
lected in Italy. His compositions of this period (1864-1865) 
included a quartet, two piano quintets, a n  octet, and an overture. 
H e  conducted Liszt's Dante symphony in 1866, and made the ac- 
quaintance of Wagner's music for the first time a t  Munich, 
whither he travelled in Liszt's company. His first symphony and 
a piano concerto were performed in the course of his first visit 
to England in 1882; and at  his second visit, in 1891. his Sinfonia 
epitalamio was given a t  the Philharmonic. His largest work, a 
Requiem Mass, was performed in Rome 1901. His influence on 
Italian musical taste has been perhaps greater than the merits of 

his compositions, which, though poetical and generally effective, 
are often slight in style. H e  died a t  Rome on Dec. I j, 1914. 

SGRAFFITO. A form of ornamental plastering, originating 
in Italy, sgrafito being Italian for  scratched. The essence of the 
method lies in applying two coats of plaster of different colours 
laid one upon the other, and then scratching through the outer 
coat to reveal the inner coat and thus producing a design. 

A first rough coat is applied t o  give a fair surface in the ordi- 
nary way. Then follows the colour coat, the plaster being coloured 
with pigments such as umber, ochre, bone-black or  Indian red. 
This colour coat may be in  bands or patches to  suit the designer. 
The final coat, which may be white or cream or coloured, is then 
thinly applied. The design is then transferred by pricking. By 
working upon this outline, the outer coat is scratched away to 
reveal the inner coloured coat. The effects obtained are often 
very beautiful, and it  is perhaps surprising that the method has 
not found more favour outside Italy. Some of the examples 
found in Lombardy are very fine. The method is successfully 
used for both internal plastering and outdoor stucco. 

SHACKLETON, SIR ERNEST HENRY (1874-1922), 
British explorer. was born in  Kilkee, Ireland, on Feb. I j, 1874. 
Educated at  Duluich college, he entered the mercantile marine 
service. In  Scott's Antarctic expedition of 1901-04 Shackleton 
acted as lieutenant, but had to return home because of illness. 
On Jan. I ,  1908 he sailed from New Zealand in the "h'imrod" in 
command of an expedition which reached a point about 97 mi. 
from the South Pole (see ANTARCTIC REGIONS). On his return in 
rgog he was knighted and received the C.V.O. On Aug. I ,  1914, 
he left England on "Endurance" in command of the expedition of 
1914-17 with its unfortunate outcome. Finally, in  Sept. 1921 
he set out a third time, in the "Quest." On Jan. 5 ,  1922, off 
South Georgia island, he succumbed to an attack of angina pec- 
toris following influenza. H e  was buried on South Georgia island. 
Shackleton gave an account of the 1907-09 expedition in Heart of 
the Antarctic (1909); and of the 1914-17 expedition in  South 
(1919). 

See H. R. Mill, Tlze Life of Sir Eunest Slzackleton (1924). 
SHAD (Alosa),  the name of a genus of fishes of the herring 

family, with the upper jaw notched in front, found in the Medi- 
terranean and on both sides of the north Atlantic. They enter 
rivers to breed, generally from April to  June. and the fry live 
for a year or two in fresh water. The Allis shad, A. nlosa, of the 
coasts of Europe has very numerous. long and slender gill-rakers; 
i t  attains a length of 30 in. and a weight of 8 lb. The twaite shad 
( A .  finta) is smaller, and has the gill-rakers much fewer and 
shorter; the Mediterranean form ( A .  f. nilotica) is distinct from 
that of the Atlantic, and the species also includes some well- 
marked forms permanently resident in  fresh water, one from 
Killarney, two from lakes in northern Italy. The American shad 
( A .  sapidissima) is a valued food-fish, and has been successfully 
introduced on the "Pacific coast. The shad of the Black and Cas- 
pian seas (Caspialosa) have teeth on the vomer, like the herring. 
Another important related genus of anadromous fishes is Hilsa, 
with six species, ranging from east Africa to China. 

SHADDWK, or pummel0 (Ci trz~s  grandis), a tree. 20-40 
ft .  in height, allied to the orange and the lemon, presumably na- 
tive to the Malay and Polynesian islands. The leaves are like 
those of the orange. but have broadly winged petioles and are 
downy on the under surface, as  are also the young shoots. The 
flowers are large and white, and are  succeeded by very large sub- 
globose or subpyriform fruits, closely resembling grapefruit, lemon 
yellow in colour, and with a pungent, subacid but agreeable 
flavour. The pulp segments are either pallid or red, and shell out 
easily. The fruit is highly prized in the orient. The name "shad- 
dock" is asserted to be that of a captain who introduced the tree 
to the West Indies. The shaddock is considered the parent type 
from which the grapefruit probably originated. (See  GRAPE- 
FRUIT.) (L .  D. %.) 

SHADOW. When an opaque body is placed between a screen 
and a luminous source, it casts a "shado\v" on the screen. If 
the source be a point, the outline of the shadow is t o  be found 
by drawing straight lines from the luminous point so as to  



envelop the opaque body. These lines form a cone. The points of 
contact form a line on the opaque body separating the illuminated 
from the non-illuminated portion of its surface. Similarly, when 
these lines are produced to meet the screen, their points of inter- 
section with it form a line which separates the illuminated from 
the non-illuminated parts of the screen. This line is called the 
boundary of the geometrical shadow, and its construction is based 
on the assumotion that light trav- , 
els (in homogeneous media) in  
straight lines and suffers no devi- 
ation on meeting an obstacle. 
But a deviation, termed diffrac- 
tion, does occur, and conse- 
quently the complete theory of 
shadows involves considerations 
based on the nature of the rays 
themselves ; this aspect is treated 
in LIGHT. 

When there are more luminous 
points than one, we have only 
to  draw seaaratek the acomctri- I I -1G. 1.-SHADOW OF DISC CAST BY , 
cal shado& due t o  of the FOUR EQUALLY L U M I N O U S  POINTS 

sources, and then superpose them. A S  O O A 

A new consideration now comes 
in. There will be, in general, portions of all the separate geomet- 
rical shadows which overlap one another in some particular 
regions of the screen. I n  such regions we still have full shadow; 
but around them there will be other regions, some illuminated by 
one of the sources alone, some by two, etc., until finally we come 
to the parts of the screen which are illuminated directly by all 
the sources. There will still be a definite boundary of the parts 
wholly unilluminated, i.e., the true shadow or umbra, and also a 
definite boundary of the parts wholly illuminated. The region be- 
tween these boundaries-ie., the partially illumined portion- 
is called the penumbra. 

Fig. I represents the shadow of a circular disk cast by four 
equal luminous points arranged as the corners of a square-the 
disk being large enough to admit of a free overlapping of the 
separate shadows. The amount of want of illumination in each 
portion of the penumbra is roughly indicated by the shading. 
The separate shadows are circular, if the disk is parallel to the 
screen. If we suppose the number of sources to increase indefi- 
nitely, so as finally to  give the appearance of a luminous surface 
as the source of light, i t  is obvious that the degrees of darkness a t  
different portions of the penumbra will also increase indefinitely; 
i.e., there will be a gradual increase of brightness in the penumbra 
from total darkness a t  the edge next the geometrical shadow to 
full illumination a t  the outer edge. 

Thus we see a t  once why the shadows cast by the sun or moon 
are in general so much less sharp than those cast by the electric 
arc. For, practically, a t  moderate distances the arc appears as 
a mere luminous point. But if we place a body a t  a distance of 
a foot or two only from the arc, the shadow cast will have as 
much of penumbra as if the sun had been the source. The 
breadth of the penumbra when the source and screen are nearly 
equidistant from the opaque body is equal to the diameter of the 
luminous source. The notions of the penumbra and umbra are 
important in considering eclipses (9.v.). When the eclipse is total, 
there is a real geometrical shadow-very small compared with 
the penumbra (for the apparent diameters of the sun and moon are 
nearly equal, but their distances are as 370:1); when the eclipse 
is annular, the shadow is all penumbra. I n  a lunar eclipse the 
earth is the shadow-casting body, and the moon is the screen, and 
we observe things according to our first point of view. 

Suppose, next, that the body which casts the shadow is a large 
one, such as a wall, with a hole in it. If we were to plug the 
hole, the whole screen would be in  geometrical shadow. Hence the 
illumination of the screen by the light passing through the hole 
is precisely what would be cut off by a disk which fits the hole, 
and the complement of fig. I, in which the light and shade are 
interchanged, would give therefore the effect of four equal sources 
of light shining on a wall through a circular hole. The umbra 

in the former case becomes the fully illuminated portion, and vice 
versa. The penumbra remains the penumbra, but it  is now darkest 
where before it  was brightest, and vice versa. 

Thus we see how, when a small hole is cut in the window- 
shutter of a dark room, a picture of the sun, and bright clouds 
about it, is formed on the opposite wall. The smaller the hole 
(so fa r  a t  least as  geometrical optics is concerned) the less con- 
fused will the picture be. As the hole is made larger the illumi- 
nated portions from different sources gradually overlap; and 
when the hole becomes a window we have no indications of such 
a picture except from a body (like the sun) much brighter than 
the other external objects. Here the picture has ceased to be 
one of the sun, i t  is now a picture of the window. But if the 
wall could be placed IOO m. off, the picture would be one of the 
sun. To  prevent this overlapping of images, and yet to  admit a 
good deal of light, is one main object of the lens which usually 
forms part of the camera. (See PHOTOGRAPHY : Apparatus ) 

The formation of pictures of the sun in this way is well seen 
on a calm sunny day under trees, where the sunlight penetrating 
through small chinks forms elliptic spots on the ground. During 
st partial eclipse cf the sun, the images iermed by such chinks, 
or by truly plane spots on a glass window pane (which act a s  
chinks) take the form of crescents that are images of the partly 
obscured disc of the sun. (See also Nature, 89, 1912, p. 216.) 

Another curious phenomenon may fitly be referred to  in this 
connection, viz., the phantoms which are seen when we look a t  
two parallel sets of palisades o r  railings, one behind the other, 
or look through two parallel sides of a meat-safe formed of per- 
forated zinc. The appearance presented is that of a magnified 
set of bars or apertures which appear to  move rapidly as we slowly 
walk past. Their origin is the fact that where the bars appear 
nearly to  coincide the apparent gaps bear the greatest ratio to  the 
dark spaces; i.e., these parts of the field are the most highly illu- 
minated. The exact determination of the appearances in  any 
given case is a mere problem of convergents to  a continued frac- 
tion. But the fact that the apparent rapidity of motion of this 
phantom may exceed in any ratio that of the spectator is of impor- 
tance-enabling us to  see how velocities, apparently of impossible 
magnitude, may be accounted for by the mere running along of 
the condition of visibility among a group of objects no one of 
which is moving a t  an extravagant rate. 

SHADWELL, THOMAS (c. I 642-1 692) English play- 
wright and miscellaneous writer, was born about 1642, a t  Santon 
Hall, Norfolk, according to his son's account. H e  was educated 
at  Bury St. Edmund's School, and a t  Caius College, Cambridge, 
where he was entered in 1656. H e  then joined the Middle Temple. 
Shadwell's best plays are Epsom Wells (1672), for which Sir 
Charles Sedley wrote a prologue, and the Squire of Alsatia 
(1688). For fourteen years from the production of his first 
comedy t o  his memorable encounter with Dryden, Shadwell pro- 
duced a play nearly every year. These productions display a 
genuine hatred of shams, and a rough but honest moral purpose. 
They are disfigured by indecencies, but present a vivid picture of 
contemporary manners. 

Shadwell is chiefly remembered-rather unjustly-as the un- 
fortunate Mac Flecknoe of Dryden's satire, the "last great 
prophet of tautology," and the literary son and heir of Richard 
Flecknoe :- 

The rest to some faint meaning make pretence, 
But Shadwell never deviates into sense. 

Dryden had furnished Shadwell with a prologue t o  his True 
Widow (1679), and in spite of momentary differences, the two 
had been apparently on friendly terms. But when Dryden joined 
the court party, and produced Absalom and Achitophel and The 
Medal, Shadwell became the champion of the true-blue Protest- 
ants, and made a scurrilou: attack on the poet in The Medal of 
John Bayes: a Satire against Folly and Knavery (1682). Dryden 
immediately retorted in Mac Flecknoe, or a Satire on the True 
Blue Protestant Poef, T.S. (1682), in which Shadwell's personali- 
ties were returned with interest. A month later he contributed to 
Nahum Tate's continuation of Absalom and Achitophel satirical 
portraits of Elkanah Settle as Doeg and of Shadwell as Og. I n  



168 7 Shadwell attempted to answer these attacks in a version of 
the tenth satire of Juvenal. At the Whig triumph in 1688 he 
superseded his enemy as poet laureate and historiographer royal. 
H e  died at  Chelsea on Nov. 19, 1692. 

A complete edition of Shadurell's works was published by his son 
Sir John Shadwell in 1720. But see the modern critical edition, The 
Complete Works of Thomas S h a d ~ ~ e l l  ( 5  vols., 1gz8), edited by 
Montague Summers. 

SHAFII [bfahommed ibn Idris ash-Shiifi'i] (767-820), the 
founder of the Shafi'ite school of canon law, was born in A.H. 
150 (A.D. 767) of a Koreishite (Quraishite) family at  Gaza or 
Ascalon, and was brought up by his mother in poor circumstances 
at Mecca. There, and especially in intercourse with the desert 
tribe of Hudhnil, he gained a knowledge of classical Arabic and 
old Arabian poetry for which he was afterwards famous. About 
I 70 he went to Medina and studied canon law (j iqh) under Malik 
ibn Anas. After the death of Malik in 179 legend takes him to 
Yemen, where he is involved in an 'Alid conspiracy, carried pris- 
oner to  Baghdad, but pardoned by Harun al-Rashid. H e  was cer- 
tainly pursuing his studies, and he seems to have come to Baghdad 
in some such way as this and then to have studied under Hanifite 
teachers. He had not yet formulated his own system. After a 
journey to Egypt, however, we find him in Baghdad again, as a 
teacher, between 1 9 j  and 198. There he had great success and 
turned the tide against the Hanifite school. His method was to 
restore the sources of canon law which Abu Hanifa had destroyed 
by inclining too much to speculative deduction. Instead, he laid 
equal emphasis upon the four-Koran, tradition, analogy, and 
agreement. See further, under ISLAMIC LAW. I n  198 he went to  
Egypt in the train of a new governor, and this time was received 
as  the leading orthodox authority in  law of his time. There he 
developed and somewhat changed the details of his system, and 
died i n  204 (A.D. 820). H e  was buried to the southeast of what 
is now Cairo, and a great dome (erected c. A.D. 1240) is conspic- 
uous over his tomb. 

See F. Wiistenfeld, Sclziifi'iten, 31 ff ; M. J. de Goeje in ZDlVG. 
slvii. 106 ff . ;  C. Brockelmann, Geschichte, i. 178 f f . ;  M'G de Slane's 
transl. of Ibn Khallikan, ii. 569 ff., Pilzrist, zog, Nawawi's Biogr. Dict. 
56 ff. (D. B. M.) 

SHAFT. In  architecture shaft is the part of a column be- 
tween the base and the capital ( q . ~ . ) .  The word is also used 
of any long, slender, cylindrical or polygonal form of generally 
columnar shape, as in the expression vaulting shaft for a colon- 
nette or moulding attached or applied to a pier in a mediaeval 
church to carry, or give the appearance of carrying, a vaulting rib. 
I n  the classic and Byzantine styles the shafts are usually tapered 
with a curved taper known as entasis (q.v.) and may also be 
fluted with concave channels. (See FLUTE.) Occasional late Roman 
examples are spiralled. Romanesque shafts are usually cylindrical 
and without taper, but occasional polygonal examples are found 
and in certain late Romanesque styles, especially the English 
Norman, and the Italian Romanesque, the shafts are decorated 
with grooves or even richly moulded. Particularly rich are the 
13th century Italian Romanesque shafts, spirally fluted and 
moulded, with geometric glass mosaics of the type known as 
Cosmati work (see MOSAIC) inlaid in the flutes; e.g., the cloisters 
of S. John Lateran in Rome (in the early 13th century). . . 

(T: F. H.) 
SHAFT, DRIVING, is a bar of steel revolving in bearings 

and part of a mechanical power transmission system. I t  drives 
a machine or a set of machines, and is distinguished from 
a spindle which is incorporated in the machine itself (e.g., a drill- 
spindle) to carry some tool or appliance, and from an axle, which 
carries road wheels. The shaft is necessary to transmit power from 
a hand drive, or a power unit, and may be located overhead in a 
factory, or on the ground or below it. Some machines have several 
shafts incorporated in the construction, conveying power by means 
of belts, couplings, clutches or gears. Overhead shafting is 
usually choscn as a matter of convenience for  driving several 
machines by means of belts. Two essentials apply to  all shafts: 
( I )  sufficient rigidity to withstand twisting and bending under 
load, and (2) running with the minimum of friction. The first 

requirement is a matter of sufficient diameter and suitable mate- 
rial, generally a good class of steel, and bearings placed close 
enough together, especially where there is a heavy lateral pull. 
The frictional difficulty is not troublesome with only two bearings 
located close together, but when a shaft is long, and the bearings 
are numerous, alinement is not always easy to ensure or maintain. 
Settlements in buildings and foundations cause bearings to alter 
their position. Wedges or other adjusting devices are therefore 
necessary, while a swivel fitting with ball-and-socket action allows 
the bearings to  float and automatically adjust themselves to the 
shaft. 

The three classes of shaft bearings (q.v.) are the journal, or 
peripheral, the thrust or end pressure type, and the footstep, 
which sustains the bottom end of a vertical shaft, such as that 
of a water turbine. When i t  is necessary to drive a spindle a t  
different heights, as with the rolling-mills, the shaft connection 
must be made with a universal coupling, permitting the varying 
angular positions. Much greater flexibility occurs in the small 
fiexible shafts, which are so constructed that they will bend freely 
in any direction and transmit the power. These are utilized for  
driving portable tools for  drilling, reaming, grinding, polishing, 
boiler-tube expanding and so on. 

Speciah machinery is laid down for the manufacturing of shaft- 
ing, which may be rolled, drawn or finished accurately, by turn- 
ing or grinding. T o  make up lengths as required from stock sizes 
couplings are used, or if frequent disconnection should be desired 
a clutch is fitted instead. T o  a considerable extent shafting has 
been eliminated in many factories, machines being driven by self- 
contained electric motors, so that overhead lighting is improved, 
and costs for installations and the frictional losses are reduced. 

(F.  H.) 
SHAFTESBURY, ANTHONY ASHLEY COOPER, 

IST EARL OF (1621-1683), son of Sir John Cooper and Anne, the 
daughter of Sir Anthony Ashley, Bart., was born a t  Wimborne 
St. Giles, Dorset, on July 22, 1621. His parents died before he 
was ten years of age, and he inherited extensive estates in Hamp- 
shire, Wiltshire, Dorsetshire and Somersetshire, much reduced, 
however, by litigation in Chancery. H e  married hlargaret, daugh- 
ter of Lord Coventry, with whom he and his wife lived at  Dur- 
ham House in the Strand and at  Canonbury House in Islington. 
Though still a minor, he was elected for Tewkesbury in 1640, but 
he took no part in parliamentary proceedings. I n  1640 Lord 
Coventry died, and Cooper then lived with his brother-in-law at  
Dorchester House in Covent Garden. For the Long Parliament, 
which met on Nov. 3, 1640, he was elected for Downton, 
Wiltshire, but the return being disputed, he did not take his seat 
until the last days of the Rump. He was present as a spectator 
a t  Nottingham on Aug. 2 j ,  I 642 ; and in I 643 he appeared openly 
on Charles's side in Dorsetshire, where he raised at  his own 
expense a regiment of foot and a troop of horse, of both of 
which he took command. H e  was also appointed governor of 
Weymouth, sheriff of Dorsetshire for the king and president of 
the king's council of war in the county. I n  January 1644, how- 
ever, he resigned his governorship and commissions and went 
over to the parliament, because, as he explained to a committee 
of the two Houses, he saw danger to  the Protestant religion in 
the king's service. I n  July 1644 he went to  Dorsetshire on mili- 
tary service, and on Aug. 3, received a commission as field-mar- 
shal general. H e  assisted at  the taking of Wareham, and shortly 
afterwards conlpounded for his estates by a fine of f j o o  from 
which he was afterwards relieved by Cromwell. On Oct. 2 j ,  he was 
made commander-in-chief in Dorsetshire; in November he took 
Abbotsbury, the house of Sir John Strangways; and in December 
he relieved Taunton. His military service terminated at  the time 
of the Self-denying Ordinance in 1645; and as he had associated 
himself with the Presbyterian faction, he was not included in the 
New Model. For the next seven or eight years he lived in com- 
parative privacy, only carrying out his duties as high sheriff of 
Wiltshire (1646-48). Upon the execution of Charles, Cooper 
took the Engagement, and was a commissioner to administer it 
in Dorsetshire. In  1652 he was named on the commission for law 
reform, of which Hale was the chief and on March 17, 1653, he 



was pardoned of all delinquency and thus at last made capable 
of sitting in parliament. H e  sat for Wiltshire in the Earebones 
Parliament, where he supported Cromwell against the extreme 
section, was appointed on the council of thirty, and on the resig- 
nation of this parliament he became a member of the council 
of state named in the "Instrument." In  1654 he left the privy 
council, and henceforward is found with the Presbyterians and 
Republicans in opposition to Crornwell. 

Cooper was again elected for Wiltshire in 1656, but Cromwell 
refused to allow him, with many others of his opponents, to sit. 
I n  the parliament of 1658, however, he took his seat, and was 
active in opposition to  the new constitution of the two Houses. 
He also led the opposition in Richard Cromwell's parliament, 
especiall.7 on the matter of the limitation of the power of the 
protector, and against the House of Lords. 

In  1659 Cooper was arrested on a charge of corresponding with 
the leader of the Cheshire rising, but he was unanimously acquit- 
ted by the Council. I n  the disputes between Lambert a t  the head 
of the military party and the Rump in union with the council of 
State, he supported the latter, and upon the temporary supremacy 
of Lambert's party worked indefatigably to restore the Rump. He 
co-operated with Monk, whom he assisted to the post of com- 
mdnder-in-chief of the forces, was instrumentaI in securing the 
Tower for the parliament, and in obtaining the adhesion of Ad- 
miral Lawson and the fleet. On the restoration of the parliament 
Cooper mas one of the commissioners to command the army, and 
was made one of the new council of State. On Jan. 7, 1660, he 
took his seat on his election for Downton in 1640, and was made 
colonel of Fleetwood's regiment of horse. H e  secured the admis- 
sion of the secluded members, was again one of the fresh council 
of State, consisting entirely of friends of the Restoration, and 
accepted from Monk a comn~ission to be governor of the Isle of 
Wight and captain of a company of foot. H e  now steadily pur- 
sued the design of the Restoration, and was one of the 12 commis- 
sioners who went to  Charles a t  Breda to invite him to return. 
In  the Convention Parliament he sat for Wiltshire. 

Cooper was a t  once placed on the privy council, receiving also 
a formal pardon for former delinquencies. I n  the discussions re- 
garding the Bill of Indemnity he was instrumental in saving the 
life of Haselrig, and opposed the clause compelling all officers who 
had served under Cromwell to  refund their salaries. He was one 
of the commissioners for conducting the trials of the regicides, but 
was himself attacked by Prynne for having acted with Cromwell. 
He was named on the council of plantations and on that of 
trade. At the coronation in April 1661 Cooper had been made 
a peer, as Baron Ashley of Wimborne St. Giles, in recognition of 
his services a t  the Restoration; and on the meeting of the new 
parliament in May he was appointed chancellor of the exchequer 
and under-treasurer. H e  opposed the persecuting acts now passed 
-the Corporation Act, the Uniformity Bill, against which he is 
said t o  have spoken three hundred times, and the Militia Act. He 
is stated also to  have influenced the king in issuing his dispensing 
declaration of Dec. 26, 1662, and he zealously supported a bill 
for  the purpose of confirming the declaration. H e  was himself 
the author of a treatise on tolerance. H e  was now recognized as 
one of the chief opponents of Clarendon and the High Anglican 
policy. On the outbreak of the Dutch War in 1664 he was made 
treasurer of the prizes, being accountable to the king alone for 
all sums received or spent. H e  was also one of the grantees of 
the province of Carolina and took a leading part in its manage- 
ment. On the death of Southampton, Ashley was placed on the 
commission of the treasury, Clifford and William Coventry being 
his principal colleagues. H e  appears to  have taken no part in the 
attempt to  impeach Clarendon on a general charge of treason. 

The new administration was headed by Buckingham, whose 
toleration and comprehension principles Ashley shared to the full 
An able paper written by him t o  the king in support of these 
principles, on the ground of their advantage to trade, has been 
preserved. H e  excepts, however, from toleration Roman Catholics 
and Fifth Monarchy men. His attention to all trade question: 
was close and constant; he was a member of the council of tradc 
and plantations appointed in 1670, and was its president frorr 

1672-76; he also co-operated in the design of legitimizing Mon- 
mouth as a rival to  James. I n  the intrigues which led to  the 
infamous treaty of Dover he had no part, for as a Protestant he 
could not be trusted with the knowledge of the clause bind- 
ing Charles to declare himself a Catholic. I n  order to  blind 
the Protestant members of the Cabal a sham treaty was arranged 
in which this clause did not appear, and under this misunder- 
standing he signed the sham Dover treaty on Dec. 31, 1670. This 
treaty, however, was kept from public knowledge. H e  op- 
posed the "Stop of the Exchequer," the responsibility for which 
rests with Clifford, but in the other great measure of the Cabal 
ministry, Charles's Declaration of Indulgence, he concurred. H e  
was rewarded by being made earl of Shaftesbury and Baron 
Cooper of Pawlett by a patent dated April 23, 1672. I t  is stated 
too that he was offered, but refused, the lord treasurership. On 
Nov. 17, 1672, however, he became lord chancellor, in which 
position he offended the House of Commons by  issuing writs to 
fill the vacant seats. This, though grounded on precedent, was 
regarded as an attempt to fortify Charles. The writs were can- 
celled, and the principle was established that the issuing of writs 
rested with the Iiouse itself. IE was a~ the opening of parlidnleat 
that Shaftesbury made his celebrated "delenda est Carthago" 
speech against Holland, in which he urged the Second Dutch War. 
on the ground of the necessity of destroying so formidable a 
commercial rival to  England, excused the Stop of the Exchequer 
which he had opposed, and vindicated the Declaration of Indulg- 
ence. On March 8, he announced to parliament that the declara- 
tion had been cancelled, and for affixing the great seal to  this 
declaration he was threatened with impeachment by  the Com- 
mons. The Test Act was now brought forward, and Shaftesbury, 
who appears t o  have heard how he had been duped in 1670, sup- 
ported it, with the object probably of getting rid of Clifford. H e  
now began to be regarded as the chief upholder of Protestantism 
in the ministry; he lost favour with Charles, and on Sept. g, 1673, 
was dismissed from the chancellorship. Among the reasons for 
this dismissal is probably the fact that he opposed grants to  
the king's mistresses. 

Charles soon regretted the loss of Shaftesbury, and endeav- 
oured, unsuccessfully, as did alsd Louis, to  induce him t o  return. 
H e  now became the popular leader against the measures of the 
court, and may be regarded as the intellectual chief of the oppo- 
sition. At the meeting of parliament on Jan. 8, 1674, he carried a 
motion for a proclamation banishing Catholics to  a distance of 
10 m. from London. During the session he organized and directed 
the opposition in their attacks on the king's ministers. On May 
19 he was dismissed from the privy council and retired to 
Wimborne, where he continued to urge the necessity of a new 
parliament. H e  was in the House of Lords, however, in  167 j,  when 
Danby brought forward his famous Non-resisting Test Bill, and 
headed the opposition during this session with ability, supporting 
the right of the Lords to hear appeal cases, even where the de- 
fendant was a member of the Lower House. Parliament was pro- 
rogued for  15  months until Feb. I j, 1677, but the opposition main- 
tained that a prorogation for more than a year was iIlegal. I n  
reply Shaftesbury, with three others, was sent t o  the Tower. 
I n  June Shaftesbury applied fa r  a writ of habeas corpus, but 
was only released on Feb. 26, 1678, after his letter and three 
petitions to the king. Being brought before the bar of the House 
of Lords he made submission as to his conduct in  declaring par- 
liament dissolved by the prorogation, and in violating the Lords' 
privileges by bringing a habeas corpus in the King's Bench. 

The outbreak of the Popish Terror in 1678 provided an oppor- 
tunity for Shaftesbury to  attack the government by  fanning the 
popular frenzy. Under his advice the opposition made an alliance 
with Louis whereby the French king promised to help them t o  
ruin Danby on condition that they would compel Charles, by stop- 
ping the supplies, to make peace with France, doing thus a grave 
injury to  Protestantism abroad for the sake of a temporary party 
advantage a t  home. Upon the refusal in November of the Lords 
to concur in the address of the Commons requesting the removal 
of the queen from court, he joined in a protest and was foremost 
in all the violent acts of the session. H e  urged on the bill by which 



SIEf AFTESBURY 
Catholics were prohibited from sitting in either House of Parlia- 
ment, and was bitter in his expressions of disappointment when 
the Commons passed a proviso excepting James, against whom 
the bill was especially aimed, from its operation. A new parlia- 
merit met on March 6, 1 6 7 9  Shaftesbury had meanwhile warned 
the king that unless he followed his advice there would be no peace 
with the people. On March 25, he made a striking speech upon the 
state of the nation, especially upon the dangers to Protestantism 
and the misgovernment of Scotland and Ireland. H e  was sus- 
pected, too, of fostering a revolt in Scotland. By the advice of 
Temple, Charles now tried the experiment of forming a new privy 
council in which the chief members of the opposition were in- 
cluded, and Shaftesbury was made president, being also a member 
of the committee for foreign affairs. H e  did not, however, change 
his opinions or his action, and opposed the compelling of Pro- 
testant Nonconformists to  take the oath required of Roman 
Catholics. The question of the succession was now again prom- 
inent, and Shaftesbury hastened his fall by putting forward 
Monmouth as his nominee, thus alienating a large number of his 
supporters. He pressed on the Exclusion Bill, and, when that and 
the inquiry into the payments for  secret service and the trial of 
the five peers were brought to  an end by a sudden prorogation, he 
is reported t o  have declared aloud that he would have the heads 
of those who were the king's advisers to  this course. Before the 
prorogation, however, he saw the invaluable Act of Habeas Cor- 
pus, which he had carried through parliament, receive the royal 
assent. In  pursuance of his patronage of Monmouth, Shaftesbury 
now secured for  him the command of the army sent to suppress 
the  insurrection in Scotland. I n  October 1679, Shaftesbury was 
dismissed from the presidency and from the privy council, and 
when applied to  by Sunderland to return to  office he made as 
conditions the divorce of the queen and the exclusion of James. 

With other peers he presented a petition to  the king in NO- 
vember, praying for the meeting of parliament, of which Charles 
took no notice. I n  April, upon the king's declaration that he was 
resolved to send for James from Scotland, Shaftesbury advised 
the popular leaders to  leave the council, and they followed his 
advice. I n  March we find him unscrupulously eager in the prose- 
cution of the alleged Irish Catholic plot. On June 26, accom- 
panied by fourteen others, he presented to the grand jury of West- 
minster an indictment of the duke of York as a Popish recusant. 
The  Exclusion Bill, having passed the Commons, was brought up 
t o  the Lords, and an historic debate took place, on Nov. 15, in 
which Halifax and Shaftesbury were the leaders on opposite sides. 
T h e  bill was thrown out, and Shaftesbury signed the protest 
against its rejection. The next day he urged upon the House the 
divorce of the queen, and on Dec. 7, he  voted for the condemna- 
tion of Lord Stafford. H e  continued to advocate exclusion but all 
opposition was checked by the dissolution of parliament. A new 
parliament was called to  meet a t  Oxford, to  avoid the influences of 
the city of London, where Shaftesbury was popular. Shaftesbury, 
with fifteen other peers, petitioned the king that it  might as usual 
be held in the capital. At this parliament, which lasted but a few 
days, he again made a personal appeal to  Charles, which was re- 
jected, t o  permit the legitimizing of Monmouth. The king's ad- 
visers now urged him to arrest Shaftesbury; he was seized on 
July 2, 1681, and committed to the Tower, the judges refusing 
his petition t o  be tried or admitted to  bail. This refusal was twice 
repeated in September and October, the court hoping t o  obtain 
evidence sufficient to ensure his ruin. I n  October he wrote offering 
to retire to Carolina if he were released. On Nov. 24, he was in- 
dicted for high treason a t  the Old Bailey, but was released on bail 
on Dec. I. I n  1682, however, Charles secured the appointment of 
Tory sheriffs for London; and, as the juries were chosen by the 
sheriffs, Shaftesbury felt that he was no longer safe from the 
vengeance of the court. Failing health and the disappointment of 
his political plans led him into violent courses. H e  appears to  
have entered into treasonable consultation with Monmouth and 
others, and after lying concealed in London, he fled to Harwich, 
and reached Amsterdam in the beginning of December. Here 
he  was made a citizen of Amsterdam, but died there on Jan. 21, 
1683. His body was sent in February to  Poole, in Dorset, and was 

buried at  Wimborne St. Giles. 
Few,politicians have been-so abused as Shaftesbury. Dryden satir- 

ised hlm, Macaulay condemned him, but Christie did much to re- 
habilitate him. Christie's Life (1871), however, should be read with 
caution. Finally, in his monograph (1886) in the series of "English 
Worthies," H. D. Trail1 professes to hold the scales equally. He makes 
an interesting addition to our conception of Shaftesbury's place in 
English politics, by insisting on his position as the first great party 
leader In the modern sense, and as the founder of modern parliamen- 
tary Oratory. 

SHAFTESBURY, ANTHONY ASHLEY COOPER, 
~ R D  EARL OF (1671-1713), was born at  Exeter House, London, on 
Feb. 26, 1671. H e  was grandson of the first earl (the friend of 
Locke), and son of the second earl. His mother was Lady 
Dorothy Manners, daughter of John, earl of Rutland. At the 
age of three the boy was made over to  the formal guardianship 
of his grandfather, and Locke was entrusted with the superin- 
tendence of his education. This was conducted according to the 
principles enunciated in  Locke7s Thoughts concerning Education. 
I n  1683 his father entered him at  Winchester as a warden's 
boarder. Being shy and constantly taunted with the opinions and 
fate of his grandfather, he appears to have been miserable, and 
to have left Winchester in 1686 for a course of foreign travel. 

I n  1689, the year after the Revolution, Ashley returned to 
England, and for nearly five years led a studious life. I n  1695 he 
entered parliament as M.P. for Poole. Though a Whig by descent, 
by education and by conviction, Ashley could b y  no means be 
depended on to give a party vote; he supported any proposals 
which appeared to promote the liberty of the subject and the 
independence of parliament. On the dissolution of July 1695, ill 
health compelled his retirement from parliamentary life. H e  
spent a year in Holland, where he met Le Clerc, Bayle, Benjamin 
Furly, the English Quaker merchant, a t  whose house Locke had 
resided during his stay a t  Rotterdam, and probably Limborch 
and the rest of the literary circle of which Locke had been an 
honoured member nine or ten years before. T o  the period of this 
sojourn must probably be referred the surreptitious publication, 
by Toland, of an edition of the Inquiry co?zcerni?zg Virtzbe, from a 
rough draught, sketched when he was 20 years of age. 

Ashley succeeded his father as  earl of Shaftehury in 1699. H e  
took an active part, on the Whig side, in the general election of 
1700-01, and again, with more success, in that of the autumn of 
1701. William 111. offered him a secretaryship of state, which he 
declined for reasons of health. After the accession of Anne, 
Shaftesbury, who had been deprived of the vice-admiralty of 
Dorset, returned to his retired life, but retained a keen interest 
in politics. In  1703 he again went to Rotterdam for a year, living 
as he says in a letter to his steward Wheelock, a t  the rate of less 
than f 2 0 0  a year, and yet having much "to dispose of and spend 
beyond convenient living." From this time forward he was en- 
gaged in writing or revising the treatises afterwards included in the 
Characteristics. I n  1709 he married Jane Ewer. His only child and 
heir, the fourth earl, to  whose manuscript accounts we are in- 
debted for the details of his father's life, was born on Feb. 9, 1711. 

With the exception of a Preface to the Sermons o f  Dr. Which- 
cote, the Cambridge Platonist, published in 1698, Shaftesbury 
printed nothing till 1708. About this time repressive measures 
were proposed against the French Camisards (q .v . ) .  Shaftesbury 
maintained that fanaticism was best encountered by  "raillery" 
and "good-humour"; he wrote a letter Concerning Enthusiasm 
(anon. 1708) to  Lord Somers, dated Sept. I 707, which provoked 
several replies. I n  May I jog he returned to the subject in Sensus 
Communis, an Essay on the Freedom o f  W i t  and Huntour. I n  
the same year appeared The Moralists, a Philosop/zical Rhapsody; 
in 1710, Soliloquy, or Advice to an Author, and i n  1711 Char- 
acteristics of Men, Manners, Opinions, Times (3 vols.), all pub- 
lished anonymously. These volumes contain in addition to  the 
four treatises already mentioned, Miscellaneoz~s Reflections, now 
first printed, and the Inquiry concerning Virtue or Merit, de- 
scribed as "printed first in the year 1699." 

I n  July 1711 Shaftesbury set out for Italy in  search of health. 
H e  spent a year in Naples, where he prepared a second edition 
(1713) of the C/zaractcristics, the little treatise (afterwards 
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almost superior to  it. 
Most of Shaftesbury's writings have been already mentioned. In 

addition, fourteen letters from Shaftesbury to Molesworth were edited 
by Toland in 1721; some letters to Benjamin Furly, his sons and his 
clerk Harry Wilkinson, included in Original Letters of L o d e ,  Sidney 
and Shaftesbury, were published by Mr. T. Forster in 1830 and 1847; 
three letters to Stringer, Lord Oxford and Lord Godolphin appeared, 
tor the first time, in the General Dictionary; and lastly a letter to Le 
Clerc, in his recollections of Locke, was iirst published in Notes and 
Qz:crics, Feb. 8, 1851. The Letters t o  a Young Alan at the Z~ziversity 

included in the Characteristics) entitled A Notiolz of the Historical 
Dra?~g/zt or Tablat i~re  of the  Judgment  of Hercules, and the letter 
cancerning Design. "Medals, and pictures, and antiquities," he 
writes to Furly, "are our chief entertainments here." His con- 
versation was with men of ar t  and science, "the virtuosi of this 
place." Shaftesbury died on Feb. 4, 1713 and was buried at  St. 
Giles's, the f a r i l y  seat in Dorsetshire. 

~haftesbury 's  importance is due mainly to his 
ethical speculations, in which his motive was primarily the refuta- 
tion of Hobbes' egoistic doctrine. H e  continually laid stress on 
the importance of beauty and harmony in the daily life of the 
indil-idual and of society, and declared virtue to be the sub- 
ordination of the self-regarding to the social affections. Just as 
there is a faculty which apprehends beauty in the sphere of art, 
so there is in the sphere of ethics a faculty which apprehends the 
beauty or deformity of actions. This faculty he described (for 
the first time in English thought) as the Moral Sense (see 
HUTCEESON, FRASCIS) Or Conscience (see BUTLER, JOSEPH). I n  
its essence, it  is primarily emotional and non-reflective; in process 
of development it becomes rationalized by  education and use. 
?he emotions! and the ration,.,! elements in the "moral sense" 
Sbaftesbury did not fully analjise (see H u m ,  DAVID). 

Prom this principle. i t  follows ( I )  that the distinction between 
right and wrong is part of the constitution of human nature; (2) 
that morality stands apart from theology, and the moral qualities 
of actions neither depend upon the arbitrary will of God nor 
upqn custpm, fancy or will; (3) that the ultimate test of an 
actlon is its tendency t o  promote the general harmony or wel- 
fare; (4) that appetite and reason concur in the determination 
of action; and (5) that the moralist is not concerned to solve 
the problem of freewill and delerminism. From these results we 
see that Shaftesbury, opposed to Hobbes and Locke, is in close 
a~reement  with Hutcheson, and that he is ultimately a deeply 
religious thinker, inasmuch as he discards the moral sanction of 
public opinion, the terrors of future punishment, the authority 
of the civil authority, as the maln incentives to goodness, and 
substitutes the voice of conscience and the love of God. These 
t\iro alone move men to aim a t  perfect harmony for  its own sake 
in the man and in the universe. 

The main object of the Moralists is  t o  propound a system of 
natural theology, and to vindicate, so far  as  natural religion is 
concerned, the ways of God to man. His scheme of natural 
religion was popularized in Pope's Essay o ~ z  Man, several lines 
of which, especially of the first epistle, are simply statements 
from the Moralists done Into verse. Whether, however, these 
were taken immediately by  Pope from Shaftesbury, or whether 
they came t o  him through the Papers which Bolingbroke had 
prepared for  his use is uncertain. Shaftesbury's ethical system 
was reproduced, though in a more precise and philosophical form, 
by Hutcheson, and from him descended, with certain variations, 

Hume and Adam Smith. Nor was it without effect even On 

Butler. Of the so-called deists Shaftesbury was probably the 
most important, as he was certainly the most plausible. 
sooner had the Characteristics appeared than they were welcomed 
by L e  ~ l e r c  and Leibnitz. I n  r745 Diderot adapted the Inqzc ir~  
co?zcerning Vir tue  in what was afterwards known as his Essai 
sur le Me'rite e t  la Verru. I n  1769 a French translation of the 
whole of Shaftesbury's works, including the Letters, was pub- 
lished a t  ~ e n e v a ;  in  1776-79 there appeared a complete German 
translation of the Charmteristics. Hermann Hettner says that 
not only ~ e i b n i t z ,  Voltaire and Diderot, but Lessing, Mendelssohn, 
Wieland and Herder, drew the most stimulating nutriment from 
Shaftesbury. Herder, in the Adrastea, pronounces the Moralists to  
be in form well-nigh worthy of Grecian antiquity, and in content 

St. Edward were discovered in 1931 during excavation. 
I n  1252 the burgesses reccived their first charter from Henry 

111. There is no evidence that Elizabeth granted Shaftesbury a 
charter as has been asserted, but she confiscated the common lands 
in 1585, the town only recovering them by purchase. This prob- 
ably led to the granting of a new charter by James I. in 1604. 
Yet another charter was granted t o  the town in IGS~. Shaftes- 
bury returned two members to  parliament from 1294 t o  1832, 

(Michael Ainsworth), already mentioned, were first published in 1716. 
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bury papers in the necord Office. 

B ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . - T h e  edition of the CIzaracteristics o f  Men, Manners, 
Opinzons, Times, by J .  M. Robertson (a  vols., =goo), includes prac- 
tically the whole of Shaftesbury's writings. See also L. Stephen, 
Esrays on Freethinking, etc. (1873) ; B. Rand, The Life ( b y  his son) ,  
unpublished letters and philosophical regimen of Shaftesbury (1900) ; 
J .  J. Martin, Shaftesburys u ~ t d  Hzltcheso~ts Verhiiltftis i n  I iume 
(Halle, 1905) ; C. F. Weiser, Shaftesbury and dac deutsche Geistesleben 
(1916) ; V .  Schdnfeld, Die Ethik Shaftesburys (Budapest, 1~20).  

SHAFTESBURY, m T H o N Y  ASHLEY COOPER, 
TTH EARL OF (1801-1885), son of Cropley, 6th earl (a younger 
brother of the 5th earl; succeeded I ~ I I ) ,  and Anne, daughter of 
the 3rd duke of Marlborough, was born on April 28, 1801. H e  
was educated a t  Harrow and Christ Church, Oxford, and entered 
parliament in 1826. H e  succeeded his father as earl in 18j1. 
Although giving a general support t o  the Conservatives, his 
parliamentary conduct was greatly modified by his intense interest 
in the improvement of the social condition of the x70rking classes. 
his efforts in behalf of whom have made his name a household 
word. H e  opposed the Reform R,ill of 1832, but xp~as 2 supporter 
of Catholic emancipation, and his objection to the continuance 
of resistance to  the abolition of the Corn Laws led him to resign 
his seat for Dorset in 1846. I n  parliament his name, more than 
any other, is associated with the new factory legislation. H e  was 
a lord of the admiralty under Sir Robert Peel (1834-35), but on 
being invited to  join Peel's administration in 1811 refused, having 
been unable t o  obtain Peel's support for the Ten Hours' bill. 
Chiefly by his persistent efforts a Ten Hours' bill was carried in 
1847, but i ts  operation was impeded by legal difficulties, which 
m-ere only removed by successive acts, instigated chiefly by  him, 
until the law was consolidated by  the Factory Act of 1874. 

The part which Shaftesbury took in the legislation bearing on 
coal mines was equally prominent. I n  1846, after the resignation 
of his seat for  Dorset, he explored the slums of the metropolis, 
and not only gave a new impulse to the movement for the estab- 
lishment of ragged schools, but was able to  make i t  more widely 
beneficial. For 40 years he was president of the Ragged School 
Cnion. H e  was also one of the principal founders of reformatory 
and refuge unions, young men's Christian associations and work- 
ing men's institutes. H e  took an interest in foreign missions, and 
was president of several philanthropic and religious societies of 
London. H e  died on Oct. I .  1885. By his marriage (1830) to 
Lady Emily (d. 1872). daughter of the 5th earl Cowper, he left a 
large family, and was succeeded by his eldest son Anthony, who 
committed suicide in 1886, his son (b. 1869) becoming 9th earl. 

See J .  L. and B. Hammond, Lord Shaftesbu~y (1923) ; and J. W. 
Bready, Lord Shaftesbzwy and Industrial Progress (1926). 

S H A F T ~ ~ ~ ~ ~ y ,  a market town and municipal borough in 
the northern parliamentary division of Dorsetshire, ~ ~ ~ l ~ ~ d ,  
103 mi. W.S.Ur. from London by the S. railway (Semley station). 
Pop. (est. 1938) 3,058. I.7 sq.mi. lies high on a hill 
above a rich agricultural district. Although traces of British and 
Roman occupation occur in the neighbourhood, the site of Shaftes- 
bury (Caer Palladur, Caer Se*ton, Seajtolzia, Sceafstesbyrig,  
SILafton) was probably first occupied in saxon times. ~~~~h~~ 
paris speaks of its foundation by the mythical king Rudhudibras, 
while Asser ascribes it  to  Alfred, who made his daughter Ethel- 
geofu the first abbess. I t  is probable that a small religious house 
had there before the time of ~ l f ~ ~ d ,  and that it and the 
town were destroyed by the Danes, both being rebuilt about 888. 
The foundations of the saxon abbey and nunnery have been laid 
bare. ln 980 D~~~~~~ took st. ~ d ~ ~ ~ d j ~  body there from ware-  
hanl for burial, and there canUte died in Io35 ~h~ relics of 



SHAFT-SINKING 
when the representation was reduced to one, and it was lost in 
1885. 

See Charles Hubert Mayo, The Municipal Records of  the Bovough 
of Shaftesbury (Sherborne, 1889) ; Victoria County History of Dorset 
11. pp. 7 2  to 79. 

SHAFT-SINKING is an important mining operation for 
reaching and working mineral deposits situated a t  a depth below 
the surface, whenever the topography does not admit of driving 
adits or tunnels (q.v.). Shafts are also often sunk in con- 
nection with certain civil engineering works, e.g., a t  intervals 
along the line of a railway tunnel for starting intermediate head- 
ings, thus securing more points of attack than if the entire work 
were carried on from the end headings only. Sundry modifications 
of shaft-sinking are adopted in excavating for deep foundations 
of heavy buildings, bridge piers and other engineering structures. 
If in solid rock carrying but little water, shaft-sinking is  a com- 
paratively simple operation. But when the formation penetrated 
comprises unstable, watery strata, special forms of lining are 
necessary and the work is slow and expensive. Mine shafts are 
often very deep, notably in the Witwatersrand, South Africa; a t  
Bendigo, Australia; and in some of the coal fields of Europe. 
Several inclined shafts in Michigan approximate 8,600 ft. at an 
inclination of 39' to the horizontal. 

Shape  of Shafts.-Vertical shafts may be either rectangular 
or cylindrical; when inclined they are always rectangular. In  
Europe shafts are generally cylindrical, sometimes of elliptical 
cross-section, lined with masonry, concrete, cast iron or steel. In  
the United States and elsewhere rectangular sections are the rule 
for sinking in rock, the shaft walls being supported by timbering, 
occasionally by steel framing. For sinking in loose, water-bearing 
soils, the cross-section is almost invariably circular to  resist 
crushing or caving of the shaft walls. The cheaper timber or steel- 
lined, rectangular shaft, however, is generally appropriate in 
rocky strata, in view of the temporary character of mining oper- 
ations. Rectangular shafts are usually divided longitudinally into 
compartments; one or more of these are for the cages or skips, 
which run in guides bolted to  the shaft timbering or by wire 
ropes stretched from top to bottom (see SI~NIS-G, METALLIFER- 
ous) ; another is provided for a ladder- and pipe-way and for ven- 
tilation. When much water is encountered a separate pump com- 
partment is desirable. Cylindrical shafts may be similarly divided. 

The cross-sectional area of shafts depends mainly on the size 
of the cages or skips. Rectangular shafts of one or two com- 
partments measure, inside of timbers, say 4 by 6 ft. to  7 by 1 2  ft.; 
larger shafts of three compartments, from 5 by 1 2  ft .  to  8 or l o  f t .  
by 20 f t .  Shafts of four to seven compartments, as in the deep- 
level mines of the Witwatersrand, range from 6  by 20 ft .  to 6 or 
8 by 30 ft., and for some of the Pennsylvania colliery shafts, up 
to  13 by 52 f t .  Cylindrical shafts rarely have more than two 
hoisting compartments and vary from 10 t o  2 1  f t .  diameter. 

S i n k i n g  in Rock.-If the rock be overlaid by loose soil carry- 
ing little water, excavation is begun by pick and shovel, and after 
the rock is reached is continued by drilling and blasting. The 
plant usually comprises a small hoist and boiler, several buckets 
or a skip, one or more sinking pumps according to the quantity 
of water, occasionally a ventilating fan and a timber derrick or 
head-frame over the shaft mouth. In  some cases a portion of 
the permanent hoisting plant is erected for sinking. For very 
hard rock or for rapid work, machine drilling is advisable, a 
compressor and additional boiler capacity being then required. 
Many shafts in South Africa and the United States have been 
sunk at  a speed of from 2 0 0  to 250 ft. per month. Inclined shafts 
when nearly vertical can be sunk about as  fast as vertical shafts; 
but for inclinations between 75" and 30" to  the horizontal, in- 
clines are generally slower, due to  the greater inconvenience of 
carrying on excavation and timbering. Very flat shafts can be 
sunk faster, unless there is much water. The highest speed on 
record for a flat incline ( r o o )  is 267 ft .  in one month (Howard 
shaft. South Africa). The speed of sinking depends mainly on the 
time required to hoist out the broken rock and therefore generally 
diminishes with increase of depth Furthermore, omitting shafts 
of sinall area, the cost per foot of depth does not increaqe pro- 

portionately to  the cross-sectional dimensions. For the same 
rock the rate of advance in wet formations is always much 
slower than in dry and the cost greater. 

A round of holes is drilled, usually 3  to 4 f t .  deep if by hand, 
or 5 to 8  ft .  if by machine (see BLASTING). A common mode of 
placing machine drill holes in shown in fig. I .  The holes are 
charged with dynamite and fired preferably by electricity, as the 
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men may have to be hoisted a long distance to a place of safety. 
After the smoke has cleared away, hastened by sprays or by 
compressed air if available, the broken rock is hoisted out and 
drilling resumed. I n  rectanguldr shafts not over 6  or 8  f t .  wide, 
machine drillseare usually mounted on horizontal bars stretching 
across from wall to wall; in wider or cylindrical shafts, on tripods 
or special sinking-frames Small quantities of water are bailed 
but when the inflow is large, a sinking pump is employed (see 
MIXING, METALLIFEROUS). 

S h a f t  Lining.-For rectangular vertical shafts under normal 
conditions the excavation through surface soil is commonly lined 
with cribbing, inside of which a concrete curb is sometimes built 
to dam out surface water. After reaching rock the lining is gen- 
erally of horizontal sets of 8  by 8  in. to  1 2  by  1 2  in. squared 
timber, wedged against the walls by smaller pieces, with lagging, 
put behind the sets. I n  firm rock lagging may be omitted Each 
set (fig. 2 )  consists of two long timbers (wall-plates) \?', W, two 
shorter pieces (end-plates) E ,  E ,  and one or more cross pieces 
(dividers or buntons) D, D, to  form the compartments, strengthen 
the sets and support the cage guides, G, G. The sets are 4 to 6 ft .  
apart, with vertical posts (studdles) S, S, between them. At 
intervals of 80 to  1 2 0  ft., longer timbers (bearers) are notched 

into the walls under a set to prevent dis- 
placement of the lining. A series of shaft 
sets, with their posts, are  either built up 
from a bearing-set, or suspended from the 
latter by hanger-bolts. I n  firm rock, a con- 
siderable depth of shaft may be sunk and 
then timbered; generally i t  is safer to  put 
in a few sets a t  a time as sinking advances 
Inclined shafts in solid ground are often 
timbered as described above, though some- 
times longitudinal rows of posts support 
the roof and divide the shaft into compart- 
ments. 

A cylindrical shaft of any importance is 
lined with masonry, concrete or cast-iron 
"tubbing." Linings are generally built in 

F I G .  3 sections, as sinking advances, each section 
being based on a walling-crib AB, CD (fig. 3). The thickness of 
the walling depends on the pressure anticipated; i t  is usually from 
I3 in. to 2 ft. Such linings shut out much of the water present in 
the surrounding rock. Iron tubbing is employed when the inflow 
of water is large. I t  consists of cast-iron flanged rings, cast in seg- 
ments bolted together. T o  permit the rings t o  adjust themselves 
to the pressure, the hori~ontal joints are rarely bolted; they are 
best packed with sheet-lead or thin strips of dry pine, any leaks 
appearing subsequently being stopped with wedges. The space 
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S i n k i n g  in Uns tab le  Soils.-Unstable or watery soils often 

cause serious engineering difficulties. Shaft sinking is then ac- 
complished by: ( I )  spiling, vertical or inclined; (2) drop-shaft; 
(3) caisson and compressed air; (4) the freezing process. Vertical 
spiling consists in driving series of spiles around the sides of the 
excavation, each series supported by horizontal timber cribs. 
When the first spiles have been driven, and the enclosed soil 
removed, a second set follows inside, and so on. Steel sheet 

spiling is also used for small 
depths in  silt, quicksand and 
other very watery soil. Inclined 
spiling (fig. j )  is limited to  small 
depths. Cribs are put in every 
few feet; around them, driven 
ahead of the excavation, are short 
planks, sharpened to a chisel 
edge. The spiles incline outward, 
being driven inside of one crib 
and outside of that next below. 
The shaft bottom also may have 

FIG. 5 
to  be sheathed with pianking, 
which is braced against the lowest 

crib and advanced to new positions as  sinking of the shaft 
progresses. 

Drop-shafts have been used for  depths of nearly 500 it. A 
heavy timber, iron or concrete lining (usually cylindrical) is 
sunk through the soil, new sections being successively added a t  
the surface, while excavation goes on inside. I n  quite soft soil 
the drop-shaft sinks with its own weight; when necessary, added 
weights of pig-iron, rails, etc., are applied a t  the top. If the first 
lining refuses to sink farther a second is lowered inside of it 
The drop-shaft rests on a massive wooden or iron shoe, generally 
of triangular cross-section, which cuts into the soil as the weight 
of the structure increases and the excavation proceeds. When 
the drop-shaft is built of concrete, its great weight may become 
'unmanageable in very soft soil, and it  is hung from a frame- 
work on the surface. For deep shafts the lining must be  of iron 
or steel. as wood is too weak and concrete too heavy. When only 
a reasonable amount of pumping is required, the soil is excavated 
by  hand; otherwise dredging is resorted to. The leakage of water 
under the shoe may be stopped by concreting the shaft bottom 
or by various other methods. There are many modifications of the 
drop-shaft which cannot here be detailed. Sinking with caisson 
(q.v.) and compressed air is rarely adopted except in  civil engi- 
neering operations where deep foundations are necessary; e.g., 
bridge piers. 

Watery soil in which a shaft is to  be sunk is sometimes arti- 
ficially frozen and excavated like rock. A number of drive- 
pipes are put down (see BORING), usually 6 to  8 in. diameter and 
about 3 f t .  apart, in  a circle whose radius is, say, 3 f t .  greater 
than that of the shaft, and reaching to bed-rock or other firm 
formation. Each pipe is then plugged a t  the lower end and 
within i t  is placed an open pipe, 13 in. in diameter, extending 
nearly t o  the bottom. Or, preferably, after the drive-pipes are 
down and cleaned out, a slightly smaller pipe, closed a t  its lower 
end, is inserted in each drive-pipe, the latter being afterwards 
pulled out. The inner 14-in. open pipes are then inserted. The 
outer and inner pipes are connected with a refrigerating machine 
(see REFRIGERATION) and brine a t  a temperature of o" is passed 
down the inner pipes and up through the outer pipes. The cold 
solution rising in the large pipes absorbs the heat from the sur- 
rounding watery soil, freezing concentrically round each pipe. 
The frozen masses finally join (in say 3 to  4 weeks), forming 
an unbroken wall. The enclosed soft soil may then be excavated 
by dredging. Generally freezing is continued until the solidifica- 
tion reaches the centre and to some distance beyond tlie circle of 
pipes, after which the frozen ground is drilled and blasted and 
the shaft is lined. This process has been successfully employed 
in stages to  depths of about 2,;oo ft. Nearly IOO shafts have 
been sunk by  this process. I n  I924 two shafts were sunk in 
Belgium by freezing to 2,02 j ft .  a t  a cost, including lining, of 
£230 per foot. 

Setween the tubbing and the rock is filled with concrete or cement 
grouting. The lowermost tubbing ring is based upon a "wedging- 
crib." This is a heavy ring of cast-iron segments bolted together, 
and set on a projectillg shelf of rock, carefully dressed. The 
space behind the crib is driven full of wooden wedges, which 
expand on becoming water-soaked and make a water-tight joint. 
By using this method very little pumping is necessary, so the cost 
is materially reduced. 

Cost of Shaft Sinking.-111 rock the cost varies greatly with 
the size and depth of the shaft, inflow of water and character of 
rock. Under favourable conditions, in  1927, small, shallow shafts 
cost £12 to  £20 per ft.; larger, deep shafts, £25 to £40. Under 
uilfavourable conditions costs may range from £50 per ft .  up. 
Costs in soft, watery soil are always relatively higher. 

The Kind-Chaudron  process of sinking in rock, introduced in 
1852, has been confined to Europe. Many shafts have been 
sunk thus, some to depths of 1,000 ft. or more, without one 
instance of failure. I t  is applicable only to  firm rock and was 
devised for cases where the quantity of water is too great to be 
pumped out while excavation is in  progress; that is, for inflows 
greater than 1,000 or 1,200 gal. per min. This system is most 
successful when the water-bearing rocks rest on an impervious 
stratum, overlying the mineral deposit. The entire excavation is 
carried on under water. Instead of ordinary tools, massive trepans 
are employed, consisting of a heavy iron frame, in the lower edge 
of which are set a number of separate cutters. Shafts not ex- 
ceeding about 8 ft .  diameter are bored in one operation; for 
larger diameters an advance bore is usually made with a small 
trepan and afterwards enlarged to full size; or the small and large 
trepans may be used alternately, the advance being kept 30 to 60 
ft. ahead of enlargement. An 8-ft. trepan weighs about 12  tons; 
those of 14 or 15 ft., 25 to  30 tons. The trepan is attached to a 
heavy rod, suspended from a walking-beam operated by a n  
engine on the surface. A derrick is erected over the shaft, with 
a hoisting engine for  raising and lowering the tools. Average 
rock is bored a t  a speed of about 14 ft .  per 24 hours. The ad- 
vance bore is cleaned of debris a t  intervals by a bailer similar 
to that used for boreholes (q.v.). The enlarging trepan is so 
shaped that the cuttings, assisted by  the agitation of the water, 
run into the advance bore. Owing t o  the difficulty of bailing, 
the advance bore is sometimes omitted even for large shafts, the 
debris being removed by a special dredger. For rather loose rock 
another somewhat similar system of drilling, the Pattberg, has 
been satisfactorily employed (see Coll. Gzcardian, Nov. 14, 1902). 
When the shaft has passed 
through the watery strata the 
cast-iron lining (cc, dd) is bolted 
together at  the shaft mouth and 
lowered through the water (fig. 
4). Sometimes, the first two 
rings (aa, bb) are designed t o  
telescope together with dry moss 
packed between their flanges. 
When the lowermost ring reaches 
the bottom, the weight of the 
lining compresses the moss and 
forces i t  against the surrounding 
rock, making a tight joint. The 
lining is suspended from the sur- 
face by threaded rods, and to 
reduce its weight while it is be- 
ing lowered the bottom may be 
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closed by a diaphragm (ff), in  FIG. 4 

the centre of which is an open pipe (g). This pipe is provided with 
cocks for admitting enough water t o  overcome buoyancy. Finally, 
concrete is filled in behind the lining, the diaphragm removed and 
the completed shaft pumped out. The moss-box is now usually 
omitted, the concreting being relied on to make the lining water- 
tight. The cost of this method (generally £50 to £80 per ft .) ,  as 
well as the speed, compares favourably with results obtainable un- 
der thc same conditions by  other means; in many cases it is the 
only practicable method. 
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The cementation process (grouting) is applicable for both 

fissured rock and soft ground carrying much water, and has been 
used successfully in sinking a number of shafts, chiefly in Great 
Britain, Belgium and South Africa. Some of this work has been 
a t  depths of 1,200 to 1,600 ft. The process consists in injecting 
cement grout, under pressures of 1,000 to 3,000 lb. per sq.in., 
through boreholes into the watery strata. The cement on setting 
consolidates the ground, which is then drilled and blasted with 
little trouble from water. Two methods are employed: ( I )  the 
boreholes are put down inside of the perimeter of the projected 
shaft;  (2) the boreholes are outside of the perimeter, as  for the 
freezing process. I n  the first method the ground is treated to a 
predetermined depth, the shaft being sunk and lined to that 
depth, after which another set of holes is drilled from the shaft 
bottom t o  a greater depth and the process repeated. 

B I B L I O G R A P H Y . - S ~ ~ ~ ~ ~ ~  in Rock.-Peek's Min. Engrs.' Handbook, 
2nd ed. (1927) sec. 7; Coll. Guardian, Feb. 12, 1926 and May 28, 
1926; Trans. Instn. Min. G Met., vol. xv., p. 333 and vol. xxx., p. 243; 
Trans. Amer. Inst. Min. Engs., vol. xlvi., p. 151; North of England 
Inst. Min. & Mech. Engs. (1927) ; U.S. Bur. of Mines, Tech. Paper, 
276; Coll. Eng'r, vol. iii. (Aug.-Nov., 1926) ; Coal Age, Sept. 13, 
1923, p. 397; Eng. & Min. Jour., Mch. 26, 1921, p. 537, May 21, 1921, 
p. 862, Oct. 23, 1926, p. 657, Feb. 10, 1923, p. 265; E. 0. F. Brown, 
Vertical Shaft  Sinking (1927) ; South African Practice for Deep Shaft, 
Min. 6 Sci. Press, Apr. 26 and May 3, 1913. Kind-Chaudron Process: 
Proc. Instn. Civ. Engs., vol. lxxi., p. 178; North of England Inst. 
M .  & M .  Engs., vol. xx., p. 187; Rev. Univ. des Mirzes, Oct. 1902. 
Sinking in Watery Strata.-J. Riemer, Shaf t  Sinking Under,Dificult 
Conditions (transl. by Corning and Peele) ; Min. Engrs. Hand- 
book, 2nd ed., sec. 8 (1927) ; Bull. Soc. de PInd. Mi%. (1903) ; 
Trans. Amer. Inst. Min. Engs., vol. xx., p. 188. Drop Shafts: Coil. 
Eng'r., Jan. 1915 ; Eng. & Mtn. Jour., Sept. 29, 1923, p. 535. Freezing 
Process: Coal Age, June 5,1924, p. 831 ; Coll. Guardiun, Sept. 28, 1917, 
Feb. 4, 11 and 18, 1927; Instn. Min. Engs., Jan. 1917. Cementation 
Process: Chem., Met. G Min. Soc. of So. Africa, vol. xviii., p. 256 
and vol. xvix., p. 145; Instn. Min. Engs., 1925; Coll. Guardian, Mch. 
2 and 9, 1917; Ann. des Mines, vol. xviii., p. 379. (R. PE.) 

SHAGALL (or CHAGALL), MARC (1887- ), Russian 
painter, was born in Vitebsk, of a family of Jewish artisans. H e  
became a pupil of Leon Bakst in St. Petersburg. H e  went to Paris 
in 1910, where he exhibited in the "Salon des IndCpendants." 
Under the influence of cubism he painted a series of fantastic pic- 
tures, in which he showed extraordinary gifts for colour. He was 
in Russia from 1914 to 1922, when he went to  Berlin and later 
settled in Paris. H e  engraved a cycle of prints entitled "My Life," 
and made a series of IOO etchings to illustrate Gogol's Dead Souls. 
Exhibitions of Shagall's work were held in Paris, in Berlin and 
other German cities and in New York. 

SHAG~A (SHAIGIA, SHAIK~YEH), a tribe of Semitic origin 
living on both banks of the Nile from Korti to the Third Cata- 
ract, and in parts of the Bayuda desert and partly nomad, partly 
agricultural. They claim descent from one Shayig Ibn Hamaidan 
of the Beni Abbas, and came from Arabia a t  the conquest of 
Egypt in the 7th century. Settled originally south of their pres- 
ent country they moved northward after 1772. For their services 
in the suppression of the JH'alin revolt (1822), they obtained lands 
between Shendi and Khartum. At that time they were far more 
civilized than the neighbouring tribes. They had schools in  which 
all Muslim science was taught, and were rich in corn and cattle. 
Their fighting men, mounted on horses of the Dongola breed, were 
feared throughout the eastern Sudan. Their chiefs wore coats of 
mail and carried shields of hippopotamus or crocodile skin. Their 
arms were lance, sword or javelin. The Shagia are divided into 
twelve clans. They speak Arabic and generally preserve the 
Semitic type, though they are obviously of very mixed blood. 
The typical Shagia has a sloping forehead, aquiline nose and 
receding chin. They gash the chests of their children. 

See Anglo-Egyptian Sudan, edited by Count Gleichen (1905) ; A. H. 
Keane, Ethnology of the Egyfitian Sudan (1884). 

SHAGREEN. A species of untanned leather with a rough- 
ened, granular surface. The word is the English form; cf. Ger. 
Schagrin, Fr. chagrin, Ital. zagrin, zigrino; these are usually 
referred to Turkish and Persian saghri, lit. the back of a horse, 
and so applied to leather made from this part. The skin of the 
wild ass was especially used. The method of preparing the skins 

to secure the rough, granular surface is as follows. The seeds cf 
a plant, usually some species of Chinopodium, are embedded in 
the skin while soft; the surface is then shaved down and soaked in 
water, when the edges of the indentations swell up. The leather 
is then dyed, green being a favourite colour. Shagreen is  now 
commonly made of the skins of sharks and rays; the placoid 
scales of the shark skin giving the necessary roughened surface. 
Shagreen is used as an ornamental leather for making pocket- 
books, small cases and the like, and for the handles of swords, 
daggers, etc. 

SBAHABAB, a district of British India, in the Patna division 
of Bihar and Orissa; area, 4,372 s9.m.; pop. (1931) 1,993,489. 
To  the north is a n  alluvial flat constituting about three-fourths ot 
the district, closely cultivated and thickly populated. The southern 
portion is occupied by the Kaimur hills, a branch of the great 
Vindhyan range. These hills consist of an undulating plateau 
largely covered with jungle, about 800 sq.m. in area; a t  Rohtas- 
garh they attain a height of 1,490 ft. above sea-level The chief 
rivers are the Ganges and the Son, which unite in the north- 
eastern corner of Shahabad, and the Karamnasa, which divides 
it from the United Provinces. The chief crops are rice, millets, 
wheat, pulses, oilseeds, and sugar-cane. Shahabad is protected 
against drought by a system of canals which obtains its supply of 
water from the Son a t  Dehri, where a weir or anicut, 2 4  m. long, 
has been built across the broad bed of the river; the irrigated area 
averages about joo,ooo acres. The district is traversed by the main 
line of the East Indian railway, by the Grand Chord line which 
crosses the Son at  Dehri-on-Son, and by two light railways, one 
connecting Arrah and Sasaram, the other Dehri and Rohtasgarh. 
The northern part of Shahabad is known as Bhojpur, which has 
given its name to a dialect of the Bihari language. I t s  inhabitants, 
the Bhojpuri, were formerly notorious for turbulence and preda- 
tory habits. Before 1857 they were recruited largely for the army, 
and during the Mutiny they broke out into a rebellion which was 
not put down till the end of 1858. There was an outbreak of law- 
lessness among the Hindus of this area in 1917, when they at- 
tacked their Mohammedan neighbours, pillaged 139 villages and 
were only checked by the use of military force. The administra- 
tive headquarters are a t  Arrah (pop. [1g31] 48,922). 

SHAH ALAM (1728-1806), Mogul emperor of Delhi, son of 
Alamgir II. ,  was born on June 15, 1728, and was originally known 
as the Shahzada Ali Gohar. Being proclaimed a rebel by his 
father, he fled t o  Shuja-ud-Dowlah, wazir of Oudh, and on the 
death of his father in 17 jg assumed the name of Shah Alam. H e  
joined Shuja-ud-Dowlah against the British, but after his defeat 
at the battle of Buxar, he sought British protection. In  1765 
he granted the diwani (superintendence of the revenue) of Bengal 
to Lord Clive for  the East India Company in return for a pay- 
ment of 26 lakhs a year. In 1771 he fell into the power of the 
Mahrattas, was installed emperor of Delhi, and lost the British 
subsidy. I n  1788 the Rohilla chief Ghulam Kadir seized Delhi 
and put out Shah Alam's eyes. Sindhia restored him to the throne, 
and after the Mahratta war of 1803 he was again taken under 
British protection. H e  died on Nov. 10, 1806. (See also INDIA: 
History.) 

See W. Francklin, History of the Reign of Shah-Aulum (I.ondon, 
1798). 

SHAH JAWAN (8. 1627-16j8), Mogul emperor of Delhi, 
the fifth of the dynasty. After revolting against his father 
Jahangir, as the latter had revolted against Akbar, he succeeded 
to the throne on his father's death in 1627. I t  was during his 
reign that the Mogul power attained its greatest prosperity. The 
chief events of his reign were the destruction of the kingdom of 
Ahmadnagar (1636), the loss of Kandahar to the Persians (1653)~ 
and a second war against the Deccan princes (1655). I n  1658 
he fell ill, and was confined by his son Aurangzeh in the citadel 
of Agra until his death in 1666. The period of his reign was the 
golden age of Indian architecture. Shah Jahan erected many 
splendid monuments, the most famous of which is the T a j  Mahal 
at Agra, built as a tomb for his wife Mumtaz Mahal; while the 
Pearl Mosque at  Agra and the palace and great mosque at  Delhi 
also commemorate him. The celebrated "Peacock Throne," said 
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to have been worth £6,000,000, also dates from his reign; and 
he was the founder of the modern city of Delhi, the native name 
of which is Shahjahanabad. 

SHAHJAHANPUR, a city and district of British India, in 
the Rohilkhand division, United Provinces. The city is on the 
left bank of the river Deoha, and is a military cantonment. Pop. 
(1931), 83,764. I t  was founded in 1647 during the reign of Shah 
Jahan, whose name it  bears, by Nawab Bahadur Khan, a Pathan. 
His mosque is the only building of antiquarian interest. 

The DISTRICT OF SHAHJAHANPUR has an area of 1,766 sq.m. 
It consists of a long and narrow tract running up from the 
Ganges towards the Himalayas, and is for the most part level. The 
principal rivers are the Gumti, Khanaut, Garai and Ramganga. 
To  the north-east waste and forest preponderate over cultivated 
land. Between the Gumti and the Khanaut the country varies 
from a rather wild and unhealthy northern region to a densely 
inhabited tract in the south, with a productive soil cultivated 
with sugar-cane and other remunerative crops. From the Ram- 
ganga to the Ganges in the south is a continuous low country of 
marshy patches, alternating with a hard clayey soil that requires 
much irrigation in parts In 1931 the population was 905.131. 

Shahjahanpur was ceded t o  the English by  the nawab of Oudh 
in 1801. 

SHA-HO, BATTLE O F  THE. This was the second of the 
three great battles which marked the main advance of the Japa- 
nese armies in  Manchuria during the Russo-Japanese War, and 
is described under that heading. I t  was the only one in which the 
Russians succeeded in taking the offensive. The real battle was 
joined on Oct. 11, 1904, and ended on the ~ g t h ,  with Kuropatkin's 
suspension of the Russian offensive, but fighting continued until 
the 18th as the Russians were first pressed back, then attempted 
a fresh offensive, and abandoned their effort after heavy losses. 

SMAHPUR, a town and district of British India, in the 
Punjab. The town is near the left bank of the river Jhelurn. The 
district of Shahpur has an area of 4,789 sq.m. I t s  most important 
pl~ysical subdivisions are the Salt range in the north, the valleys 
of the Chenab and Jhelum, and the plains between those rivers 
and between the Jhelum and the Salt range. In  1931 the popula- 
:ion was 821,490. The chief commercial centre is Bhera. The dis- 
trict is traversed by two branches of the North-Western railway. 

Shahpur passed into the hands of the English along with the 
rest of the Punjab in 1849. Since the introduction of irrigation 
from the Lower Jhelum Canal in  1901 the character of the district 
south of the Jhelum has entirely altered and the headquarters of 
the district has been transferred t o  the Colony town of Sargodha 
(pop. 26,761). 

SHAH SHUJA (1780?-1842), king of Afghanistan, was the 
Ton of Timur Shah, and grandson of Ahmad Shah, founder of 
the Durani dynasty. After conspiracies that caused the dethrone- 
ment of two brothers, Taman Shah and Mahmud Shah, he became 
king in 1803. H e  was, however, in his turn driven out of Afghani- 
stan in 1809 by Mahmud Shah, and found refuge and a pension 
in British territory. Distrusting the attitude of the Amir Dost 
Mahommed towards Russia, Lord Auckland in 1839 attempted 
to restore Shah Shuja to  the throne against the wishes of the 
Afghan people. This policy led to  the disastrous first Afghan 
War. After the retreat of the British troops from Kabul, Shah 
5huja shut himself up in the Bala Hissar. He left this retreat on 
April 5, 1842, and was immediately killed by the adherents of 
Bost Mahommed and his son Akbar Khan. 

SHAIKXA: see ARABS. 
SHAKERS, an American celibate and communistic sect 

known as "The United Society of Believers in Christ's Second 
Appearing" and as "The Millennia1 Church." Some of the leader: 
prefer the name "Alethians," for they consider themselves chil. 
dren of the truth. The society had its beginning in a Quake] 
revival in England (1747) which resulted in the organization of a 
sect of which Jane and James Wardley were the leaders. The3 
were succeeded by Ann Lee. The distinctive merit of celibacq 
became an original tenet of the Shakers in England. They dic 
not prohibit marriage but refused t o  accept it as a Christian in. 
stitution and considered it  less perfect than the celibate state. 

Under stress of persecution and in response to  a revelation, 
'Mother" Ann led a band of six men and two women to America. 
l'hey arrived in New York city on Aug. 6, 1774, and after two 
tears' stay there, settled in the woods of Watervliet, not f a r  
'rom Albany, N.Y. In  1780 there was a religious revival in New 
Lebanon, N.Y., and some of the converts became disciples of 
4nn Lee. At this place, in 1787, the first Shaker society in  the 
United States was organized; the society at  Watervliet organized 
mmediately afterwards. Ann Lee went from place to  place 
,reaching her new doctrine and became known as  a faith-healer. 
4t  the time of her death (1784) she had disciples in New York, 
Massachusetts and Connecticut. 

A group of Shakers came out of the Kentucky revival of 
1800-02. The community at  Mount Lebanon, N.Y. sent three 
2f their number to  Kentucky to bear witness t o  the people. 
Though a t  first bitterly opposed, these Shaker preachers made a 
sufficient number of converts to  found five societies, "two in 
Dhio, two in Kentucky and one in Indiana." I n  1894 the Mount 
Lebanon Society, N.Y., founded a colony a t  Narcoosee, Fla., 
called the Union Village Society. I n  1910 it  went into the hands 
of a receiver. 

The Shakers held that God was both male and female, that 
Adam, having been created in the image of God, had in him the 
nature of both sexes, that even angels and spirits are both male 
snd female. Christ, they believe, was one of the superior spirits 
and appeared in Jesus, the son of a Jewish carpenter, representing 
the male principle. I n  Mother Ann, daughter of an English black- 
smith, the female principle in Christ was manifested, and in her 
the promise of the Second Coming was fulfilled. Christ's king- 
dom on earth began with the establishment of the Shaker Church. 

The practical ideals of the community are the common posses- 
sion of property, a life of celibacy, confession of sin, without 
which no one can become a member of the community, power 
over physical disease, and separation from the world. Disease they 
regard as a sin against God. Their separateness from the world 
is indicated by their manner of living in families of 30 t o  99 in- 
dividuals. Each family has its own house, the storeys being 
divided between the men and women. They make no room for 
adornments in the way of pictures or other works of art. I n  their 
prescribed mode of dress fo r  men and women, they also protest 
against the fashions of a vain world. For  a time they made their 
own clothing and wove their own cloth. They made leather in 
New York for several years; but were more successful in selling 
herbs and garden seeds, and in making apple sauce, weaving linen 
and knitting underwear. Many of them, however, considered it 
a mistake to  have left agriculture and entered into manufacturing. 

I n  1874 there were 58 Shaker communities with 2,415 souls. 
owning ~oo,ooo ac. of land; in 1905 the membership was reduced 
to about I .ooo. 

RIBLIOGRAPHY.--JO~~ P. MacLean, A Bibliography of Slzaker Litera- 
ture with an Introductory Study o f  the Writings and Pz~blirations Per- 
taining to Ohio Believers (Columbus, O., I ~ O S ) ,  and his Sketch o f  the 
L i f ~  alzd the Labors o f  Richard McNemar (Franklin, O., 1905) ; C. E. 
Robinson, A Concise History o f  the United Society of B~lievers,  
called Shakers (1893) ; Anna White and Leila S. Taylor, Shakerism, 
Its Meaning and Message (1905) ; F. W. Evans, Sl~akers: Compendium 
of tlze Origin, History, Principles. RuIes and Regztlations, Go~ernments  
and Doctrines o f  the United Society o f  Believers i n  Christ's Second 
Appearing (1858)~ often elsewhere under other titles; C. E. Sears, 
compiler, Gleanings from Old Shaker Journals (1916) ; F .  El. Noyes, 
History of American Socialisms (1870) ; C.  Nordhoff, The Corn- 
munistic Societies of the United States (1875). ( G .  W. RI.) 

SHAKESPEARE, WILLIAM (1564-1616), English poet, 
player and playwright, was baptized in the parish church of Strat- 
ford-on-bvon in War

w

ickshire on April 26, 1564. The exact 
date of his birth is not k~mmn. Two 18th-century antiquaries, 
William Oldys and Joseph Greene, gave it  as April 23, but with- 
out quoting authority for their statements, and the fact that April 
23 was the day of Shakespeare's death in 1616 suggests a possible 
source of error. I n  any case his birthday cannot have been later 
than April 23, since the inscription upon his moczlnent is evidence 
that on April 23, 1616, he had already begun his 53rd year. Hi3 
father, John Shakespeare, was a burgess of the recently consti- 
tuted corporation of Stratford, and had already filled certain 
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minor municipal offices. From 1561 to 1563 he had been one of 
the two chamberlains to whom the finance of the town was en. 
trusted. Aubrey (1681) called him a butcher and Rowe (1709) 
a wool-dealer, but it  is clear from formal documents that by 
occupation he was a glover, although he appears to  have dealt 
from time to time in various kinds of agricultural produce, such 
as barley, timber and wool. H e  is also described as a yeoman, and 
it is possible that he combined a certain amount of farming with 
the practice of his trade. H e  was living in Stratford as early as 
1552, in which year he was fined for having a dunghill in Henley 
street, but he does not appear to have been a native of the town, 
in whose records the name is not found before his time; and he 
may reasonably be identified with a John Shakespeare of Snitter- 
field, who administered the goods of his father, Richard Shake- 
speare, in 1561. Snitterfield is a village in the immediate neigh- 
bourhood of Stratford, and here Richard Shakespeare had been 
settled as a farmer since 1529. H e  may have come from Hampton 
Corley in Budbrooke, where a Richard Shakespeare is on the sub- 
sidy roll for 1525. I t  is probable that John Shakespeare carried 
on the farm for some time after his father's death, and possible 
that by 1570 he had acquired a small holding called Ingon in 
Hampton Lucy. But the Snitterfield farm seems to have passed 
subsequently to  his brother Henry, who was buried there in 1596. 
There were also a t  Snitterfield a Thomas Shakespeare and an 
Anthony Shakespeare, who seems to have moved to Hampton 
Corley; and these may have been of the same family. A John 
Shakespeare, who dwelt a t  Clifford Chambers, another village 
close to Stratford, is clearly distinct. Strenuous efforts have been 
made to trace Shakespeare's genealogy beyond Richard of Snit- 
terfield, but so far without success. Certain drafts of heraldic 
grants of the Shakespeare arms speak, in one case of John 
Shakespeare's grandfather, in another of his great-grandfather, 
as having been rewarded with lands and tenements in Warwick- 
shire for service to  Henry VII. No such grants, however, have 
been traced, and even in the 16th century statements as to "an- 
tiquity and service" in heraldic preambles were looked upon with 
suspicion. 

The name Shakespeare is extremely widespread, and is spelt 
in an astonishing variety of ways. The verdict of competent 
palaeographers is to  the effect that Shakespeare himself, in the 
extant examples of his signature, generally wrote "Shakspere" in 
full or in an abbreviated form, but possibly, in the main signa- 
ture to his will. "Shakspeare." I n  the printed signatures to the 
dedications of his poems, on the title-pages of nearly all the con- 
temporary editions of his plays that bear his name, and in many 
formal documents it appears as Shakespeare. This may be in 
part due to  the martial derivation which the poet's literary con- 
temporaries were fond of assigning to his name, and which is 
acknowledged in the arms that he bore. Certain forms often used 
a t  Stratford, however, such as Shaxpere and Schackspere, suggest 
a short pronunciation of the first syllable, and thus tend to sup- 
port Dr. Henry Bradley's derivation from the Anglo-Saxon per- 
sonal name, Seaxberht. I t  is interesting, and even amusing, to 
record that in 1487 Hugh Shakspere of Merton college, Oxford, 
changed his name to Sawndare, because his former name vile 
reputatz~m est. The earliest record of a Shakespeare that has yet 
been traced is in 1248 a t  Clapton in Gloucestershire. The name 
also occurs during the 13th century in Kent, Essex and Surrey, 
and during the 14th in Cumberland, Yorkshire, Cheshire, Notting- 
hamshire, Essex, Warwickshire and as far away as Youghal in 
Ireland. Thereafter it is found in London and most of the Eng- 
lish counties, particularly those of the midlands; and nowhere 
more freely than in Warwickshire. There were Shakespeares in 
Warwick and in Coventry, as well as around Stratford; and the 
clan appears to  have been very numerous in a group of villages 
about I 2 miles north of Stratford, which includes Baddesley 
Clinton, Wroxall, Rowington, Haseley, Hatton, Lapworth, Pack- 
wood, Balsa11 and Knowle. William was in common use as a per- 
sonal name, and Williams from more than one other family have 
from time to time been confounded with the dramatist. Many 
Shakespeares are upon the register of the gild of St. Anne at  
Ihowle from about I457 to about 1526. Amongst these wr7re 

Isabella Shakespeare, prioress of the Benedictine convent of 
Wroxall, and Jane Shakespeare, a nun of the same convent. 
Shakespeares are also found as tenants on the manors belonging 
to the convent, and a t  the time of the Dissolution i n  1534 one 
Richard Shakespeare was its bailiff and collector of rents. Con- 
jectural attempts have been made on the one hand to connect the 
ancestors of this Richard Shakespeare with a family of the same 
name who held land by  military tenure a t  Baddesley Clinton in 
the 14th and 15th centuries, and on the other to identify him with 
the poet's grandfather, Richard Shakespeare of Snitterfield. But 
Shakespeares are to  be traced a t  Wroxall nearly a s  fa r  back as a t  
Baddesley Clinton, and Richard the bailiff seems to have retired 
to a farm at  Haseley, which he had held since 1523. Probably he 
died there about 1558. I t  is not likely that he had also since 1529 
been farming land a t  Snitterfield. 

With the breaking of this link, the hope of giving Shakespeare 
anything more than a grandfather on the father's side must be laid 
aside for the present. On the mother's side he was connected with 
a family of some distinction. Part a t  least of Richard Shake- 
speare's land a t  Snitterfield was held from Robert Arden of Wilm- 
cote in the adjoining parish of Aston Cantlow, probably a cadet 
of the Ardens of Parkhall, who counted amongst the leading gen- 
try of Warwickshire. Robert Arden married his second wife, 
Agnes Hill, formerly Webbe, in 1548, and had then no less than 
eight daughters by his first wife. T o  the youngest of these, Mary 
Arden, he left in 1556 a freehold in Aston Cantlow consisting of 
a farm of about 50 or 60 acres in extent, known as Asbies. I t  is 
possible thatfihe had already settled upon her other property in 
Wilmcote. At some date later than Nov. 1556, and probably 
before the end of 1557, Mary Arden became the wife of John 
Shakespeare. I n  Oct. 1556 John Shakespeare had bought two 
freehold houses, one in' Greenhill street, the other in Henley street. 
The latter, known as the wool shop, was the easternmost of the 
two tenements now combined in the so-called Shakespeare's birth- 
place. The western tenement, locally regarded as  the birthplace 
proper, may have been already in John Shakespeare's hands, as 
he seems to have been living in Henley street in  1552. I t  has 
sometimes been thought to  have been one of two houses which 
formed a later purchase in 1575, but there is no evidence that 
these were in Henley street a t  all. 

William Shakespeare was not the first child. A Joan was bap- 
tized in 1558 and a Margaret in 1562. The latter was buried in 
1563 and the former must also have died young, although her 
burial is not recorded, as a second Joan was baptized in 1569. 
A Gilbert was baptized in I j66, an Anne i n  1571, a Richard in 
1574 and an Edmund in I 580. Anne died in 15 79 ; Edmund, who, 
like his brother, became an actor, in 1607; Gilbert in 1612; 
Richard in 1613. Tradition has it  that a relative of Shakespeare's 
used to visit London in the 17th century as quite an old man. 
One form of this makes him a brother, which is impossible. 

During the years that followed his marriage, John Shakespeare 
became prominent in Stratford life. I n  1565 he was chosen as a n  
alderman, and in 1568 he held the chief municipal office, that of 
high bailiff. This carried with i t  the dignity of justice of the 
peace. John Shakespeare seems to have contemplated the assump- 
tion of arms, and usually appears in corporation documents a s  
"Mr." Shakespeare, whereby he may be distinguished from an- 
other John Shakespeare, a "corviser" or shoemaker, who dwelt 
in Stratford about I 586-92. I n  1571 as a n  ex-bailiff he began 
another year of office as chief alderman. 

One nlay think, therefore, of Shakespeare in  his boyhood as  
the son of one of the leading citizens of a not unimportant pro- 
vincial market-town, with a vigorous life of its own, which, in 
spite of the dunghills, was probably not much unlike the life of 
a similar town to-day, and with constant reminders of its past in 
the shape of the stately buildings formerly belonging t o  its col- 
lege and its gild, both of which had been suppressed a t  the Ref- 
ormation. Stratford stands on the Avon, in the midst of an agri- 
cultural country. throughout which in those days enclosed orchards 
and meadows alternated wiih open fields for tillage, and not far 
from the wilder and wooded district known as  the Forest o i  
Arden. The middle ages had lcft i t  an heritage in  the shape of a 
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free grammar-school, and here it  is natural to suppose that Wil- 
liam Shakespeare obtained a sound enough education, with a 
working knowledge of "Mantuan" and Ovid in the original, even 
though to such a thorough scholar as Ben Jonson it might seem 
no more than "small Latin and less Greek." I n  1577, when 
Shakespeare was about 13, his father's fortunes began to take a 
turn for the worse. H e  became irregular in his contributions to 
town levies, and had to give a mortgage on property of his wife 
at  Wilmcote as security for a loan from her brother-in-law, 
Edmund Lambert. Money was raised to pay this off, partly by 
the sale of a small interest in land at  Snitterfield which had come 
to Mary Shakespeare from her sisters, partly perhaps by that of 
the Greenhill street house and other property-in Stratford out- 
side Henley street, none of which seems to have ever come into 
William Shakespeare's hands. Lambert, however, refused to sur- 
render the mortgage on the plea of older debts, and an attempt 
to recover the Wilmcote property by litigation proved ineffectual. 
John Shakespeare's difficulties increased. H e  had long ceased to 
attend the meetings of the corporation, and as a consequence he 
was removed in 1586 from the list of aldermen. In  this state of 
dcmestic affairs it  is nat  !ikely that Shakespeare's school l i f ~  was 
unduly prolonged. The chances are that he was apprenticed to 
some local trade. Aubrey says that he killed calves for his father, 
and "would do i t  in a high style, and make a speech " 

Marriage.-Whatever his circumstances, they did not deter 
him a t  the early age of 18 from the adventure of marriage. Rowe 
recorded the name of Shakespeare's wife as Hathaway, and 
Joseph Greene succeeded in tracing her to a family of that name 
dwelling in Shottery, one of the hamlets of Stratford. Her monu- 
ment gives her first name as  Anne, and her age as 67 in 1623. 
She must, therefore, have been about eight years older than 
Shakespeare. Various small trains of evidence point to her identi- 
fication with the daughter Agnes mentioned in the will of a Rich- 
ard Hathaway of Shottery, who died in 1581, being then in pos- 
session of the farmhouse now known as "Anne Hathaway's Cot- 
tage." Agnes was legally a distinct name from Anne, but there 
can be no doubt that ordinary custom treated them as identical. 
The principal record of the marriage is a bond dated Nov. 28, 
1582, and executed by Fulk Sandells and John Richardson, two 
yeomen of Stratford who also figure in Richard Hathaway's will, 
as a security to  the bishop for the issue of a licence for the mar- 
riage of William Shakespeare and "Anne Hathwey of Stratford," 
upon the consent of her friends, with one asking of the banns. 
There is no reason to suppose, as has been suggested, that the 
procedure adopted was due to dislike of the marriage on the part 
of John Shakespeare, since, the bridegroom being a minor, it would 
not have been in accordance with the practice of the bishop's 
officials t o  issue the licence without evidence of the father's 
consent. The explanation probably lies in the fact that Anne 
was already with child, and in the near neighbourhood of Advent, 
within which marriages were prohibited, so that the ordinary pro- 
cedure by banns would have entailed a delay until after Christ- 
mas. A kindly sentiment has suggested that some form of civil 
marriage, or a t  least contract of espousals, had already taken 
place, so that a canonical marriage was really only required in 
order to enable Anne to secure the legacy left her by 1113- father 
"at the day of her marriage." But such a theory is fiot rigidly 
required by the facts. I t  is singular that, upon the day before 
that on which the bond was executed, an entry was made in the 
bishop's register of the issue of a licence for a marriage between 
William Shakespeare and "Annam Whateley de Temple Grafton." 
Of this it can only be said that the bond, as an original document, 
is infinitely the better authority, and that a scribal error of 
"Whateley" for "Hathaway" is quite a possible solution. Temple 
Grafton may have been indicated in the licence as the place of 
marriage, although TYVorcester licences usually named the place 
of residence of the bride. There are no contemporary registers 
for  Temple Grafton, and there is no entry of the marriage in those 
for Stratford-on-Avon. There is a tradition that such a record 
was seen during the 19th century in the registers for Luddington, 
a chapelry within the parish. which are now destroyed. Shake- 
speare's first child, Susanna, was baptizcd on May 2 6 ,  I 583, and 

was followed on Feb. 2, 1585, by twins, Hamnet and Judith. 
D e p a r t u r e  f r o m  Stratford.-In or after I 584 Shakespeare's 

career in Stratford seems to have come to a tempestuous close. 
An 18th century story of a drinking-bout in a neighbouring vil- 
lage is of no importance, except as indicating a local impression 
that a distinguished citizen had had a wildish youth. But there 
is a tradition which comes from a double source and which there 
is no reason to reject in substance, to  the effect that Shakespeare 
got into trouble through poaching on the estates of a considerable 
Warwickshire magnate, Sir Thomas Lucy, and found i t  neces- 
sary to  leave Stratford in order to escape the results of his mis- 
demeanour. I t  is added that he afterwards took his revenge on 
Lucy by satirizing him as the Justice Shallow, with the dozen 
white louses in his old coat, of The Merry LViues of Windsor. 
From this event until he emerges as an actor and rising play- 
wright in 1592 his history is a blank, and it  is impossible to  say 
what experience may not have helped to fill it. Much might indeed 
be done in eight years of crowded Elizabethan life. Conjecture 
has not been idle, and has assigned him in turns during this or 
some other period to the occupations of a scrivener, an apothe- 
cary, a dyer, a printer, a soldier and the like. The suggestion 
that he saw military service rests largely on a confusion with 
another William Shakespeare of Rowington. Aubrey had heard 
that "he had been in his younger years a schoolmaster in  the 
country." The mention in Henry IV. of certain obscure yeomen 
families, Visor of Woncote and Perkes of Stinchcombe Hill, near 
Dursley in GIoucestershire, has been thought to  suggest a so- 
journ in that district, where indeed Shakespeares were to be found 
from an early date. Ultimately, of course, he drifted to Lon- 
don and the theatre, where, according to the stage tradition, 
he found employment in a menial capacity, perhaps even as a 
holder of horses at  the doors, before he was admitted into a com- 
pany as an actor and so found his way to his true vocation as a 
writer of plays. Malone thought that he might have left Stratford 
with one of the travelling companies of players which from time 
to time visited the town. Later biographers have fixed upon 
Leicester's men, who were a t  Stratford in I j86-87, and have held 
that Shakespeare remained to the end in the same company, 
passing with it  on Leicester's death in 1588 under the patron- 
age of Ferdinando, Lord Strange and afterwards earl of Derby, 
and on Derby's death in 1594 under that of the lord chamber- 
lain, Henry Carey, Lord Hunsdon. This theory hardly takes 
sufficient account of the shifting combinations and recombinations 
of actors, especially during the disastrous plague years of 1592 
to 1594. I t  is not possible to establish a continuity between 
Strange's company and Leicester's, and while the names of many 
members of Strange's company in and about 1593 are on record, 
Shakespeare's is not amongst them. I t  is a t  least possible, as 
will be seen later, that he had about this time relations with the 
earl of Pembroke's men, or with the earl of Sussex's men, or with 
both of these organizations. 

Earl iest  Writings.-What is clear is that by  the summer of 
1592, when he was 28, he had begun to emerge as a playwright, 
and had evoked the jealousy of one at  least of the group of 
scholar poets who in recent years had claimed a monopoly of the 
stage. This was Robert Greene, who, in an invective on behalf of 
the play-makers against the pldy-actors which forms part of his 
Groats-zaortk of W i t ,  speaks of "an upstart Crow, beautified 
with our feathers, that with his Tygers heart w a p t  in a Players 
Izide, supposes he is as well able to bumbast out a blank verse 
as the best of you: andqbeing an absolute Iolza~t?zes fac totum, is 
in his owne conceit the onely Shake-scene in a countrie." The 
play upon Shakespeare's name and the parody of a line from 
Henry V I .  make the reference unmistakable. The London thea- 
tres were closed first through riots and then through plague, from 
June I 592 to April 1594, with the exception of about a month 
at  each Christmas during that period; and the companies were 
dissolved or driven to the provinces. Even if Shakespeare had 
been connected with Strange's men during their London seasons 
of I 592 and 1593, it does not seem that he travelled with them. 
Other activities may have been sufficient to  occupy the interval. 
The most important of these was probably an attempt to  win 
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a reputation in the world of non-dramatic poetry. Venus aled 
Adonis was published about April 1593, and Lucrece about May 
I 594. The poems were printed by Richard Field, in whom 
Shakespeare would have found an old Stratford acquaintance; 
and each has a dedication to Henry Wriothesley, earl of Southamp- 
ton, a brilliant and accomplished favourite of the court, still in 
his nonage. A possibly super-subtle criticism discerns an in- 
creased warmth in the tone of the later dedication, which is s u p  
posed to argue a marked growth of intimacy. The fact of this 
intimacy is vouched for by the story handed down from Sir Wil- 
liam Davenant to Rowe (who published in I 709 the first regular 
biography of Shakespeare) that Southampton gave Shakespeare 
£1,000 "to enable him to go through with a purchase which he 
heard he had a mind to." The date of this generosity is not 
specified, and there is no known purchase by Shakespeare which 
can have cost anything like the sum named. The mention of 
Southampton leads naturally to  the most difficult problem which 
a biographer has to handle, that of the Sonnets. But this will be 
more conveniently taken up  a t  a later point, and it  is only neces- 
sary here to  put on record the probability that the earliest of 
the sonnets belong to the period now under discussion. There is 
a surmise, which is not in itself other than plausible, and which 
has certainly been supported with a good deal of ingenious argu- 
ment, that Shakespeqre's enforced leisure enabled him to make 
of 1593 a Wanderjahr, and in particular that the traces of a visit 
to northern Italy may be seen in the local colouring of Lucrece 
as compared with Venus and Adonis, and in that of the group of 
plays which may be dated in or about I 594 and I 59 5 as  compared 
with those that preceded. I t  must, however, be borne in mind that, 
while Shakespeare may perfectly well, a t  this or a t  some earlier 
time, have voyaged to Italy, and possibly Denmark and even 
Germany as well, there is no direct evidence to rely upon, and 
that Ynference from internal evidence is a dangerous guide when 
a writer of so assimilative a temperament as that of Shakespeare 
is concerned. 

Connect ion with t h e  Chamberlain 's  C o m p a n y  of Actors. 
-From the reopening of the theatres in the summer of 1594 
onwards Shakespeare's status is in many ways clearer. H e  had 
certainly become a leading member of the Chamberlain's company 
by the following winter, when his name appears for the first and 
only time in the treasurer of the chamber's accounts' as one of 
the recipients of payment for their performances a t  court; and 
there is every reason t o  suppose that he continued to act with 
and write for the same associates to  the close of his career, The 
history of the company may be briefly told. At the death of the 
lord chamberlain on July 22, I 596, it  passed under the protec- 
tion of his successor, George, 2nd Lord Hunsdon, and once more 
became "the Lord Chamberlain's men" when he was appointed 
to that office on March 17, 1597. James I. on his accession took 
this company under his patronage as grooms of the chamber, and 
during the remainder of Shakespeare's connection with the stage 
they were "the King's men." The records of performances a t  
court show that they were by far  the most favoured of the com- 
panies, their nearest rivals being the company known during the 
reign of Elizabeth as "the Admiral's," and afterwards as "Prince 
Henry's men." From the summer of I 594 to March 1603 they 
appear to  have played aln~ost continuously in London, although 
they undertook a provincial tour during the autumn of 1597, 
when the London theatres were for a short time closed owing to 
the interference of some of the players in politics. They travelled 
again during 1603 when the plague was in London, and during at  
any rate portions of the summers or autumns of most years 
thereafter. I n  I 594 they were playing at Newington Butts, and 
probably afterwards a t  the Cross Keys in the city. I t  is natural 
to suppose that in later years they used the Theatre in Shoreditch, 
since this was the property of James Burbadge, the father of 
their principal actor, Richard Burbadge. The Theatre was pulled 
down in I 598, and, after a short interval during which the com- 
pany may have played a t  the Curtain, also in Shoreditch, Rich- 
ard Burbadge and his brother Cuthbert rehoused them in the 
Globe on Bankside, built in part out of the materials of the 
Theatre. Here the profits of the enterprise were divided between 

the members of the company as such and the owners of the build- 
ing as "housekeepers," and shares in the "house" were held by 
Shakespeare and some of his leading "fellows." About 1608 an- 
other playhouse became available for the company in the "pri- 
vate" or winter house of the Blackfriars. This was also the 
property of the Burbadges, but had previously been leased to a 
company of boy players. A somewhat similar arrangement as to  
profits was made. 

Shakespeare is reported by Aubrey to have been a good actor, 
but Adam in As You Like I t ,  and the Ghost in Hamlet indicate 
the type of part which he played. As a dramatist, however, he was 
the mainstay of the company for a t  least some I j years, during 
which Ben Jonson, Dekker, Beaumont and Fletcher, and Tourneur 
also contributed to their repertory. On an average he must have 
written for them about two plays a year, although his rapidity of 
production seems to have been greatest during the opening years 
of the period. H e  sometimes took his plots from earlier plays, 
but any theory which represents him a s  largely a "patcher" of 
the work of other men, or of his own, is open to grave doubt. 
Similarly, while the texts of his plays contain some theatrical 
interpolations, there is no reason to suppose that they were sub- 
stantially revised by other hands before the Restoration. Occa- 
sionally he may have entered into collaboration, as, for example, 
a t  the end of his career, with Fletcher. 

S t ra t fo rd  Affairs.-In a worldly sense he clearly flourished, 
and about 1596, if not earlier, he was able to  resume relations as  
a moneyed man with Stratford-on-Avon. There is no evidence to 
show whether he had visited the town in the interval, or whether 
he had brought his wife and family to  London. His son Hamnet 
died and was buried a t  Stratford in 1596. During the last ten 
years John Shakespeare's affairs had remained unprosperous. H e  
incurred debts, partly through becoming surety for his brother 
Henry ; and in I 592 his name was included in a list of recusants 
dwelling a t  or near Stratford-on-Avon, with a note by the commis- 
sioners that in his case the cause was believed to be the fear of 
process for debt. There is no reason to doubt this explanation, or 
to seek a religious motive in John Shakespeare's abstinence from 
church. William Shakespeare's purse must have made a consider- 
able difference. The prosecutions for debt ceased, and in I 597 a 
fresh action was brought in Chancery for the recovery of the 
Wilmcote property from the Lamberts. Like the last, i t  seems to 
have been without result. Another step was taken to secure the 
dignity of the family by an application in the course of I j96 to  
the heralds for the confirmation of a coat of arms said to  have 
been granted t o  John Shakespeare while he was bailiff of Swat- 
ford. The bearings were or on a bend sable a spear or steeled 
argent, the crest a falcon his wings displayed argent supporting 
a spear or steeled argent, and the motto Non sanz droict. The 
grant was duly made, and in I 599 there was a further application 
for leave to  impale the arms of Arden, in right of Shakespeare's 
mother. No use, however, of the Arden arms by the Shake- 
speares can be traced. I n  1597 Shakespeare made an important 
purchase for £60 of the house and gardens of New Place in 
Chapel street. This was one of the largest houses in Stratford, 
and its acquisition a n  obvious triumph for the ex-poacher. Pre- 
sumably John Shakespeare ended his days in peace. A visitor 
to  his shop remembered him as "a merry-cheekt old man" always 
ready to crack a jest with his son. H e  died in 1601, and his wife 
in 1608, and the Henley street houses passed t o  Shakespeare. 
Aubrey records that he paid annual visits to  Stratford, and there 
is evidence that he kept in touch with the life of the place. The 
correspondence of his neighbours, the Quineys, in I 598 con- 
tains an application to him for a loan to Richard Quiney upon a 
visit to London, and a discussion of possible investments for him 
in the neighbourhood of Stratford. I n  1602 he took, a t  a rent of 
2s. 6d. a year, a copyhold cottage in Chapel lane, perhaps for 
the use of his gardener. I n  the same year he invested £320 in 
the purchase of an estate consisting of 107 acres in  the open 
fields of Old Stratford, together with 2 0  acres of pasture and 
common rights; and in 16oj he spent another £440 in the out- 
standing term of a lease of certain tithes in Stratford parish, 
which brought in an income of about 160 a year. 
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L o n d o n  Associations.-Meanwhile London remained his 

headquarters. Here Malone thought that he had evidence, now 
lost, of his residence in Southwark as early as 1596, and as late 
as 1608. I t  is known that payments of subsidy were due from 
him in 1597 and 1599 in the parish of St. Helen's, Bishopsgate, 
and that an arrear was ultimately collected in the liberty of the 
Clink. H e  had no doubt migrated from Bishopsgate when the 
Globe upon Bankside was opened by the Chamberlain's men. 
There is evidence that about 1604 he "lay." temporarily or 
permanently, in  the house of Christopher Mountjoy, a tire-maker 
of French extraction, a t  the corner of Silver street and Monkwell 
street in Cripplegate. A note by Aubrey, if it really refers t o  
Shakespeare (which is almost certain), is of value as throwing 
light not only upon his abode, but upon his personality. Aubrey 
seems to have derived i t  from ~ ~ i l l i a m  Beeston the actor. I t  is as 
follows: "The more to  be admired q[uod] he was not a company 
keeper, lived in Shoreditch, wouldn't be debauched, & if invited to  
court; he was in paine." Against this testimony to the correctness 
of Shakespeare's morals are to  be placed an anecdote of a tiring- 
house amour picked up by  a Middle Temple student in 1602 and 
a Restoration scandal which made him the father by the hostess 
of the Crown tavern at  Oxford, where he baited on his visits t o  
Stratford, of Sir William Davenant, who was born in Feb. 1606. 
His credit a t  court is implied by Ben Jonson's references to his 
flights "that so did take Eliza and our James," and by stories of 
the origin of Tlze iMerry Wives  of W i n d s m  in Elizabeth's desire 
to  see Falstaff in love, and of an autograph letter written to  
honour him by King James. I t  was noticed with some surprise by 
Henry Chettle that his "honied muse" dropped no "sable tear" 
to celebrate the death of the queen. Southampton's patronage may 
have introduced him to the brilliant circle that gathered round the 
earl of Essex, but there is no reason to suppose that he or his com- 
pany were held personally responsible for the performance of 
Richard ZZ. at  the command of some of the followers of Essex as 
a prelude to  the disastrous rising of Feb. 1601. The editors of the 
First Folio speak also of favours received by the author in his 
lifetime from William Herbert, earl of Pembroke, and his brother 
Philip Herbert, earl of Montgomery. 

H e  appears to  have been on cordial terms with his fellows of 
the stage. One of them, Augustine Phillips, left him a small 
legacy in 1605, and in his own will he paid a similar compliment 
to Richard Burbadge, and to John Heminge and Henry Con- 
dell, who afterwards edited his plays. His relations with Ben 
Jonson, whom he is said by Rowe to have introduced to the world 
as a playwright, have been much canvassed. Jests are preserved 
which, even if apocryphal, indicate considerable intimacy between 
the two. This is not inconsistent with occasional passages of arms. 
The anonymous author of The  Retfkrn f rom Parnassus (2nd part: 
1602), for example, makes Kempe, the actor, allude to a "purge" 
which Shakespeare gave Jonson, in return for his attack on some 
of his rivals in  The P o e t a ~ t e r . ~  I t  has been conjectured that this 
purge was the description of Ajax and his humours in Troilus and 
Cressida. Jonson, on the other hand, who was criticism incarnate, 
did not spare Shakespeare either in his prologues or in his private 
conversation. H e  told Drummond of Hawthornden that "Shaks- 
perr wanted arte." But the verses which he contributed to the 
First Folio are generous enough to make all amends, and in his 
Discoveries (1623-37), while regretting Shakespeare's excessive 
facility and the fact that he often "fell into those things, could 
not escape laughter," he declares him to have been "honest and 
of an open, and free nature," and says that, for  his own part, "I 
lov'd the man and do honour his memory (on this side idolatry) 
as much as any." According t o  a memorandum-book (1661-63) 
of the Rev. John Ward (who became vicar of Stratford in 1662), 
Jonson and Michael Drayton, himself a Warwickshire poet, had 
been drinking with Shakespeare when he caught the fever of 

lKempe (speaking to Burbadge), "Few of the university men pen 
plays well. They smell too much of that writer Ovid and that writer 
(sic) Metamorphosis, and talk too much of Proserpina and Jupiter 
Why here's our fellow Shakespeare puts them all down; aye, and 
Ben Jonson too. 0 that Ben Jonson is a pestilent fellow. He brought 
up Horace giving the Poets a pill, but our fellow Shakespeare hath 
given him a purge that made him beray his credit." 

which he died; and Thomas Fuller (1608-61), whose Wortlcies 
was published in 1662, gives an imaginative description of the 
wit combats, of which many took place between the two mighty 
contemporaries. 

Contemporary  Reputation.- -Of Shakespeare's literary repu- 
tation during his lifetime there is ample evidence. H e  is prob- 
ably neither the "Willy" of Spenser's Tears o f  the Muses, nor 
the "Aetion" of his Coliu Clout's Come Home Again. *But from 
the time of the publication of L'enus and Adol.Lis and Lz~crece 
honorific allusions to his work both as poet and dramatist, and 
often to  himself by name, come thick and fast from writers of 
every kind and degree. Perhaps the most interesting of these from 
the biographical point of view are those contained in the Pal- 
ladis Tamia, a kind of literary handbook published by  Francis 
Meres in 1598; for Meres not only extols him as  "the most ex- 
cellent in both kinds (i.e., comedy and tragedy) for the state," 
and one of "the most passionate among us t o  bewaile and be- 
moane the perplexities of Love," but also takes the trouble t o  give 
a list of 12 plays already written, which serves as  a starting-point 
for all modern attempts a t  a chronological arrangement of his 
work. I t  is moreover from Meres that we first hear of "his sugred 
sonnets among his private friends." Two of lhese sonnets were 
printed in 1599 in a volume of miscellaneous verse called The  
Passionate Pilgrim. This was ascribed upon the title-page to 
Shakespeare, but probably, so far as most of its contents were 
concerned, without justification. The bulk of Shakespeare's son- 
nets remained unpublished until 1609. 

About 1610 Shakespeare seems to have left London, and entered 
upon the definite occupation of his house a t  New Place, Stratford. 
Here he lived the life of a retired gentleman, on friendly if satiri- 
cal terms with the richest of his neighbours, the Combes, and 
interested in local affairs, such as a bill for the improvement of 
the highways in 1611, or a proposed enclosure of the open fields 
at  Welcombe in 1614, which might affect his income or his com- 
fort. H e  had his garden with its mulberry tree, and his farm in 
the immediate neighbourhood. His brothers Gilbert and Richard 
were still alive. His sister Joan had married William Hart ,  a 
hatter, and in 1616 was dwelling in one of his houses in  Henley 
street. Of his daughters, the eldest, Susanna, had married in 
1607 John Hall (d. 1635)~  a physician of some reputation. They 
dwelt in Stratford, and had one child, Elizabeth, born in  1608. 
The younger, Judith, married Thomas Quiney, a vintner, also of 
Stratford, two months before her father's death. At Stratford 
the last few of the plays may have been written, but it  is rea- 
sonable to  suppose that Shakespeare's connection with the king's 
company ended when the Globe was burnt down during a per- 
formance of Hercry VZZZ. on June 29, 1613. Certainly his re- 
tirement did not imply an absolute break with London life. I n  
1613 he devised an impresa, or emblem, to be painted by  Richard 
Burbadge, and worn in the tilt on Accession day by  the earl of 
Rutland, who had been one of the old circle of Southampton and 
Essex. I n  the same year he purchased for £140 a freehold house 
in the Blackfriars, near the Wardrobe, once a gate-house to  
the lodging of the prior of Blackfriars. This was conveyed to 
trustees, apparently in order to  bar the right which his widow 
would otherwise have had to dower. I n  1615 this purchase in- 
volved Shakespeare in a lawsuit to  obtain the surrender of the 
title-deeds. Richard Davis, a Gloucestershire clergyman of the 
end of the 17th century, reports that the poet "died a papist," 
and the statement deserves more attention than i t  has received 
from biographers. There is indeed little t o  corroborate i t ;  for  an 
alleged "spiritual testament" of John Shakespeare is of doubtful 
origin, and Davis's own words suggest a late conversion rather 
than an hereditary faith. On the other hand, there is little to  
refute it  beyond ah entry in the accounts of Stratford corpora- 
tion for drink given in 1614 to "a preacher at  the Newe Place." 

Will.-Shakespeare made his mill on March 25, 1616, appar- 
ently in some haste, as the executed deed is a draft with many 
erasures and interlineations. There were legacies t o  his daughter 
Judith Quiney and his sister Joan Hart,  and remembrances to  
friends both in Warwickshire and in London; but the real estate 
was left to  his daughter Susanna Hail under a strict entail which 
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points to a desire on the part of the testator to  found a family. 
Shakespeare's wife, who had of course dower in most of the real 
estate, is only mentioned in an interlineation, by which the "sec- 
ond best bed with the furniture" was bequeathed to her. Much 
nonsense has been written about this, but it seems quite natural. 
The best bed was an important chattel, which would go with the 
house. The estate was after all not a large one. Aubrey's esti- 
mate of its annual value as £zoo or £300 a year sounds reason- 
able enough, and John Ward's statement that Shakespeare spent 
£1,000 a year must surely be an exaggeration. The sum-total of 
his known investments amounts to £960. Sir Sidney Lee calcu- 
lates that his theatrical income must have reached £600 a year, 
but this is a considerable overestimate; it can hardly have been 
more than about £200. I t  must be remembered that the purchas- 
ing value of money in the 17th century was many times greater 
than at  present. Shakespeare's interest in the "houses" of the 
Globe and Blackfriars probably determined on or before his 
death. 

A month after his will was signed, on April 23, 1616, Shake- 
speare died, and as a tithe-owner was buried in the chancel of the 
parish church. Some doggerel upon the stone that covers the 
grave has been assigned by local tradition to his own pen. A more 
elaborate monument, with a bust by the sculptor Gerard John- 
son, was in due course set up on the chancel wall. Anne Shake- 
speare followed her husband on Aug. 6, 1623. The family was 
never founded. Shakespeare's granddaughter, Elizabeth Hall, 
made two childless marriages, the first with Thomas Nash of 
Stratford, the second with John, afterwards Sir John, Barnard of 
Abington Manor, Northants. His daughter Judith Quiney had 
three sons, all of whom had died unmarried by 1639. There were, 
therefore, no direct descendants of Shakespeare in existence after 
Lady Barnard's death in 1670. Those of his sister, Joan Hart, 
could, however, still be traced in 1864. On Lady Barnard's death 
the Henley street houses passed to the Harts, in whose family they 
remained until 1806. They were then sold, and in 1847 were 
bought for the public. They are now held with Anne Hathaway's 
Cottage at  Shottery as the Birthplace Trust. Lady Barnard had 
disposed of the Blackfriars house. The rest of the property was 
sold under the terms of her will, and New Place passed, first to 
the Cloptons, who rebuilt i t ;  then to the Rev. Francis Gastrell, 
who pulled it down in I; jg. The site now forms a public recrea- 
tion-ground, and hard by is a memorial building with a theatre 
(recently burnt, but to be replaced) in which performance., of 
Shakespeare's plays are given annually in April. Both the Memo- 
rial and the Birthplace contain museums, in which books, docu- 
ments and portraits of Shakespearian interest, together with 
relics of greater or less authenticity, are stored. 

No letter or other writing in Shakespeare's hand can be proved 
to exist, with the exception of three signatures upon his will, one 
upon a deposition (May 11, 1612) in a lawsuit with which he was 
remotely concerned, and two upon deeds (March 10 and 11, 
1613) in connection with the purchase of his Blackfriars house. 
A copy of Florio's translation of Montaigne (1603) in the British 
Museum, a copy of the Aldine edition of Ovid's Metamorphoses 
( I  j02) in the Bodleian, and a copy of the 1612 edition of Sir 
Thomas North's translation of Plutarch's Lives of the Noble 
Grecians and Romaines in the Greenock Library, have all been 
put forward with more or less plausibility as bearing his auto- 
graph name or initials, and, in the third case, a marginal note by 
him. Aubrey records that he was "a handsome, well-shap't man," 
and the lameness attributed to him by some writers has its origin 
only in a too literal interpretation of certain references t o  spiritual 
disabilities in the Sonnets. 

The Plays.-A collection of Mr.  William Shakespeare's Come- 
dies, Histories and Tragedies was printed a t  the press of William 
and Isaac Jaggard, and issued by a group of booksellers in 1623. 
This volume is known as the First Folio. I t  has dedications to the 
earls of Pembroke and Montgomery, and to "the great Variety of 
Readers," both of which are signed by two of Shakespeare's "fel- 
lows" at  the Globe. John Heminge and Henry Condell, and com- 
mendatory verses by Ben Jonson, Hugh Holland, Leonard Digges 
and an unidentified I.M. The Droeshout engraving forms part 

of the title-page. The contents include, with the exception of 
Pericles, all of the 37 plays now ordinarily printed in editions of 
Shakespeare's works. Of these IS were here published for the first 
time. The other 18 had already appeared in one or more separate 
editions, known as the Quartos. 

The following list gives the date of the First Quarto of each 
such play, and also that of any later Quarto which differs mafe- 
rially from the First. 

T h e  Quarto Editions 
Titus Andronicz~s (1594). A Midsummer Night's Drcam 
2 Henry V I .  (1594). (1600). 
3 Henry V I .  (1595). T h e  Merchant o f  Venice (1600). 
Richard 11. (1597, 1608). Much Ado About Nothing (1600). 
Richard 111. (1597). T h e  Merry Wives  of Nindsor 
Romeo and Julzet (1597, 1599). (1602). 
Love's Labour's Lost (1598). Hamlet (1603, 1604). 
I Henry IV.  (1598). King Lear (1608). 
2 Henry IV. (1600). Troilus and Cressida (1609). 
Henry V .  (1600). Othello (1622). 

Entries in the Register of copyrights kept by the Company of 
Stationers indicate that editions of A s  Y o u  Like I t  and Antoizy 
and Cleopatra were contemplated but not published in 1600 and 
1608 respectively. 

The Quartos differ very much in character. Some of them con- 
tain texts which are practically identical with those of the First 
Folio; others show variations so material as to suggest that some 
alteration, generally by way of shortening for stage purposes, 
took place. A group of First Quartos, including Romeo and Juliet, 
Henry V . ,  The Merry Wives  of W'indsor and Hamlet, are gener- 
ally known as the "Bad" Quartos, and to these should possibly be 
added Ring Lear, and almost certainly 2, 3 Henry VI . ,  entitled in 
this form The Contention betwixt the two Famous Hoz~ses o f  
York and Lancaster. These are mostly shortened versions. They 
are also textually corrupt, and have probably a "surreptitious" 
origin in "reports" of playhouse performances, printed without 
the consent of the theatrical companies who owned the plays. 
Some scholars have supposed that the reporting was done by short- 
hand, but in most cases a memorized reconstruction by an actor 
or prompter seems more likely. There are those who also believe 
that they represent "early versions" of the plays. A similar de- 
sire to exploit the commercial value of Shakespeare's reputation 
probably led to  the appearance of his name or initials upon the 
title-pages of Locrine ( I  j95), Sir John Oldcastle (1600), Thomas 
Lord Cro7nwell ( I  602), The  London Prodigal ( I  605), The Puri- 
tan (1607), A Yorkshire Tragedy (1608) and Pericles (1609). 
I t  is not likely that, with the exception of the last three acts of 
Pericles, he wrote any part of these plays, some of which were 
not even produced by his company. They were not included in the 
First Folio of 1623, or in a reprint of it  in 1632, known as  the 
Second Folio; but all seven were appended to the second issue 
(1664) of the Third Folio (1663) and to the Fourth Folio of 1685. 
Shakespeare is named as joint author with John Fletcher on the 
title-page of The T w o  Noble Kinsmen (1634), and with UTilliam 
Rowley on that of The Birth of Merlin (1662) ; there is no rea- 
son for rejecting the former ascription or for accepting the latter. 
Late entries in the Stationers' Regisfer assign to him Cardenio 
(with Fletcher), Henry I. and Henry I I .  (both with Robert 
Davenport), King Stephen, D z ~ k e  Hztmphrey and Iphis and 
lantlze; but none of these plays is now extant. Modern conjec- 
ture has attempted to trace his hand in other plays, of which 
Arden of Feversham ( I  jgz), Edward 111. ( I  596), Mucedorzls 
(1598) and The Merry Devil of Edmonton (1608) are the most 
important; it is quite possible that he may have had a share in 
Edward I I I .  A play on Sir Thomas More, which has been handed 
down in manuscript, contains a number of passages interpolated 
in various handwritings; and a theory that one of those is in that 
of Shakespeare, and gives indications of his orthography and 
methods of composition, has been the subject of much recent dis- 
cussion. There is much to be said for it, but it can hardly be 
regarded as securely established. 

Chronology.-Unfortunately the First Folio does not give the 
dates at which the plays contained in it  were written or pro- 
duced; and the endeavour to  supply this deficiency has been one 
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of the main preoccupations of more than a century of Shake- 
spearian scholarship, since the pioneer essay of Edmund Malone 
in his An Attempt to Ascertain the Order in  which the Plays o f  
Shakgspeare were Writ ten (1778). The investigation is not a 
mere piece of barren antiquarianism, for on it depends the pos- 
sibility of appreciating the work of the world's greatest poet, not 
as if it were an articulated whole like a philosophical system, but 
in its true aspect as the reflex of a vital and constantly develop- 
ing personality. A starting-point is afforded by the dates of the 
Quartos and the entries in the Stationers' Register which refer to 
them, and by the list of plays already in existence in 1598 which is 
inserted by Francis Meres in his Palladis Tamia of that year, and 
which, while not necessarily exhaustive of Shakespeare's pre-1598 
writing, includes The Two Gentlemen of Verona, The Comedy of 
Errors, Love's Labour's Lost, A Midsummer Night's Dream, The 
 merchant of Venice, Richard II. ,  Richard III., Henry IV., King 
John, Titus Andronicus and Romeo and Juliet, as well as a mys- 
terious Love's Labour's Won,  which has been conjecturally iden- 
tified with several plays, but most plausibly with The Taming o f  
the Shrew. There is a mass of supplementary evidence, drawn 
partly from definite notices in other writings or in diaries, letters, 
account-books and similar records, partly from allusions to con- 
temporary persons and events in the plays themselves, partly from 
parallels of thought and expression between each play and those 
near to i t  in point of time, and partly from considerations of 
style, including the so-called metrical tests, which depend upon 
an analysis of Shakespeare's varying feeling for rhythm at  differ- 
ent stages of his career. The total result is certainly not a demon- 
stration, but in the logical sense an hypothesis which serves to 
colligate the facts and is consistent with itself and with the known 
events of Shakespeare's external life. 

The following table is an attempt to arrange the original dates 
of production of the plays according to the theatrical seasons, from 
autumn to autumn, in which they may have fallen. I t  is framed 
on the assumption that, as indeed John Ward tells us was the 
case, Shakespeare ordinarily wrote two plays a year; but some 
slackening of production in the later years seems probable. I t  
will be understood that neither the order in which the plays are 
given nor the distribution of them over the years lays claim to 
more than approximate accuracy. 

CHRONOLOGY OF THE PLAYS 

1597-98 
( 1 5 ,  16) I, 2 Henry IV.  

1590-91 
(I, 2) 2, 3, Henry VI. 

1591-92 
(3) I Henry V I .  

1592-93 
( 4 )  Richard I I I .  
( 5 )  Comedy o f  Errors. 

1593-94 
(6) Titus Andronictcs. 
(7) Taming o f  the Shrew. 

1594-95 
(8) T-do Gentlemen of Verona. 
(9) Love's Labour's Lost. 
(10) Romeo and Juliet. 

1595-96 
(11) Richard I I .  
(12) Midsummer Night's Dream. 

1596-97 
(13) John. 
(14) Merchant of Venice. 

(17) Much Ado About Nothing. 
(18) Henry V .  

I 600-01 
(22) Twelfth Night. 
(23) Hamlet. 

1601-02 
(24) Troilus and Cressida. 

I 602-03 
(25) All's W e R  that Ends Well. 

1604-05 
(26) Measure for Measure. 
(27) Othello. 

1605-6 
(28) Macbeth. 
(29) Lear. 

1606-07 
(30) Antony and Cleopatra. 

1607-08 
(31) Coriolanus. 
(32) Timon of Athens. 

I 608-09 
(33) Pericles. 

(19) Julius Caesar. 
(20) Merry Wives o f  Windsor. 
(21) As Y o u  Like zt. 

1609-10 
(34) Cymbeline. 

1610-11 
(35) Winter's Tale. 

1611-12 
(36) Tempest. 

1612-13 
(37 )  Henry V I I I .  
(38) T w o  Noble Kinsmen. 

Composition.-A more detailed account of the individual plays 
may now be attempted. The figures here prefixed correspond to 
those in the table above. 
1, 2. The relation of The Contention of York and Lancaster 

to 2, 3 Henry V I .  and the extent of Shakespeare's responsibility 
for either or both works have long been subjects of controversy. 
The extremes of critical opinion are to bc found in a theory which 
regards Shakespeare as the sole author of 2, 3 Henry V I .  and The 
Contention as a shortened and surreptitious version of the orig- 
inal plays, and in a theory which regards The Contention as writ- 
ten in collaboration by Marlowe, Greene and possibly Peele, and 
2, 3 Henry V I .  as a revision of The Contention written, also in 
collaboration, by Marlowe and Shakespeare. A comparison of the 
two texts leaves it hardly possible to doubt that the differences 
between them are to be explained by reporting rather than by re- 
vision; but the question of authorship is more difficult. Greene's 
parody, in the "Shakescene" passage of his Groats-worth of W i t  
(I jgz), of a line which occurs both in The Contention and in 3 
Henry VZ., while i t  clearly suggests Shakespeare's connection 
with the plays, is evidence neither for nor against the participa- 
tion of other men, and no sufficient criterion exists for distin- 
guishing between Shakespeare's earliest writing and that of pos- 
sible collaborators on grounds of style. But the blank verse style 
of 2 ,  3 Henry V I .  may quite well be an earlier stage of that found 
more fully developed in Richard III. ,  and it is difficult to assign 
to any one except Shakespeare the humour of the Jack Cade 
scenes. Views which exclude Shakespeare altogether may be left 
out of account. Henry V I .  is not in Meres's list of his plays, but 
its inclusion in the First Folio is an almost certain ground for 
assigning to him some share in the work. 

3. A rather different problem is afforded by I Henry VI . ,  and 
here it is difficult, in view of the variety of style in the play, and 
the poor level of much of it, to hold by Shakespeare's sole re- 
sponsibility. The Temple Gardens Scene (ii. 4), which is that 
most obviously his, was probably a later addition. Thomas Nashe 
refers to the representation of Talbot on the stage in his Pierce 
Penilesse, his Supplication to the Dive11 (1592), and it is prob- 
able that I Henry V I .  is to be identified with the "Harey the 
vj." recorded in Henslowe's Diary to have been acted as a new 
play by Lord Strange's men, probably at  the Rose, on March 3, 
1592. If SO, it is a reasonable conjecture that 2, 3 Henry VZ. 
were originally written at  some date before the beginning of 
Henslowe's record in the previous February, and that I Henry V I .  
was added later as an introduction to them. 

4. The Henry V I .  series can only be intended to  lead directly 
up to Richard III . ,  and this relationship, together with its style 
as compared with that of the plays of 1594-96, suggests the short 
winter season of 1592-93 as the most likely time for the produc- 
tion of Richard I I I .  There is a difficulty in that it is not included 
in Henslowe's list of the plays acted by Lord Strange's men dur- 
ing that season. But it may quite well have been produced by 
the only other company which appeared at  court during the Christ- 
mas festivities, Lord Pembroke's. The mere fact that Shakespeare 
wrote a play, or more than one play, for Lord Strange's men dur- 
ing 1592-94 does not prove that he never wrote for any other 
company during the same period; and indeed there is plenty 
of room for guesswork as to the relations between Strange's and 
Pembroke's men. The latter are not known to have existed before 
the latter part of 1592, and many difficulties would be solved by 
the assumption that they originated out of a division of Strange's, 
who had amalgamated with the Admiral's, and may have found 
their numbers too much inflated to enable them to undertake as 
a whole the autumn tour of that year. If so, Pembroke's prob- 
ably took over the Henry V I .  series of plays, since part of The 
Contention, under the name of the True Tragedy of Richard 
Duke of  York, was published as performed by them, and com- 
pleted it with Richard I I I .  at  Christmas. I t  will be necessary to 
return to this theory in connection with the discussion of Titus 
Andronicus and The Taming of the Shrew. The principal his- 
torical source for Henry V I .  was Edward Hall's The  Union o f  the 
Noble and Illustre Families o f  Lancaster and York (1542), and 
for Richard I l l . ,  as for most of Shakespeare's later historical plays, 
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the second edition (1587) of Raphael Wolinshed's Chronicles of 
England, Scotland and Ireland (1577). An earlier play, Tlze 
True Tragedy of Richard the Third (1594), seems to have con- 
tributed little if anything to Richard ZZI. 

5. To the winter season of 1592-93 may also be assigned with 
fair probability Shakespeare's first experimental comedy, The 
Comedy of Errors, and if his writing at  one and the same time for 
Pembroke's and for another company is not regarded as beyond 
the bounds of conjecture, it becomes tempting to identify this 
with "the gelyous comodey" produced, probably by Strange's men, 
for Henslowe as a new play on Jan. 5, 1593. The play contains a 
reference to the wars of succession in France which would fit 
any date from 1589 to 1594. The plot is taken from the 
Menaechmi and to a smaller extent from the Amphitruo of 
Plautus. William Warner's translation of the Menaechmi was 
entered in the Stationers' Register on June 10, 1594. A per- 
formance of The Comedy of Errors by "a company of base and 
common fellows" (including Shakespeare?) is recorded in the 
Gesta Grayorum as taking place in Gray's Inn hall on Dec. 28, 
1594. 

6.  Titus Andronicus is another play in which many scholars 
have refused to see the hand of Shakespeare, but the double testi- 
mony of its inclusion in Meres's list and in the First Folio makes 
it unreasonable to deny him some part in it. This may, however, 
only have been the part of a reviser, working upon the dialogue 
rather than the structure of a crude tragedy of the school of Kyd. 
I n  fact a stage tradition is reported by Edward Ravenscroft, a 
late 17th century adapter of the play, to the effect that Shake- 
speare did no more than give a few "master-touches" to the work 
of a "private author." The play was entered in the Stationers' 
Register on Feb. 6 ,  1594, and was published in the same year with 
a title-page setting out that i t  had been acted by the companies 
of Lords Derby (i.e., Strange, who had succeeded to his father's 
title on Sept. 25, 1593)~ Pembroke and Sussex. I t  is natural to 
take this list as indicating the order in which the three companies 
named had to do with it, but i t  is probable that only Sussex's had 
played the extant version. Henslowe records the production by 
this company of Titus Andronicus as a new play on Jan. 23, 
1594, only a few days before the theatres were closed by plague. 
For the purposes of Henslowe's financial arrangements with the 
company a rewritten play may have been classed as new. Two 
years earlier he had appended the same description to a play of 
Tittus and Vespacia, produced by Strange's men on April 11, 
1592. At first sight the title suggests a piece founded on the lives 
of the emperors Titus and Vespasian, but there are some grounds, 
although far from conclusive, for supposing the play to have been 
an early version of Titus Andronicus. I t  is difficult to explain the 
company names on the title-page unless there had been some ver- 
sion earlier than that of I 594. Pembroke's men are known from 
a letter of Henslowe's to have been ruined by Aug. 1593, and it is 
to be suspected that Sussex's, who appeared in.London for the first 
time at  the Christmas of 1593, acquired their stock of plays and 
transferred these to the Chamberlain's men, when the companies 
were again reconstituted in the summer of 1594. Whatever work 
Shakespeare did on Titus Andronicus may have been accomplished 
in the interval between these two transactions. The Chamber- 
lain's men were apparently playing Andi-onicus in June. The 
stock of Pembroke's men probably included, as well as Titus and 
Vespasian, both Henry I'I. and Richard IZI., which also thus 
passed to the Chamberlain's company. The source of the plot is 
unknown; there are only slight hints for it in Byzantine 
chronicles. 

7. An old play of TIze Taming of a Shrew, which can be traced 
back as far as 1589, was published as acted by Pembroke's men in 
1594. In  June of that year i t  was being acted by the Chamber- 
lain's, but more probably in the version by Shakespeare, which 
bears the slightly altered title of The Taming of the Shrew. This 
is a much more free adaptation of its original than had been at- 
tempted in the case of Henry VI., and the Warwickshire allusions 
in the Induction are iloteworthy. Some critics have doubted, prob- 
ably with justice, whether Shakespeare was the sole author of 
The Shrew, and others have assigned him a share in A Shrew, but 

this theory has no substantial foundation. The origins of the play, 
which is to be classed as a farce rather than a comedy, are to be 
found ultimately in widely distributed folk-tales, and more im- 
mediately in Ariosto's I Suppositi (1509) as translated in George 
Gascoigne's Tlze Supposes (1566). I t  may have been Shake- 
speare's first task for the newly established Chamberlain's com- 
pany of 1594 to furbish up the old farce. Thenceforward there is 
no reason to think that he ever wrote for any other company. 

8. No very definite evidence exists for the date of The Two 
Gentlemen of Verona, other than the mention of it in Palladis 
Tawzia. I t  is evidently a more rudimentary essay in the genre of 
romantic comedy than The Merchant of Venice, with which it has 
other affinities in its Italian colouring and its use of the Inter- 
relations of love and friendship as a theme; and i t  may be roughly 
assigned to the winter of 1594-95. The plot is drawn from vari- 
ous examples of contemporary fiction, especially from the story 
of the shepherdess Filismena in Jorge de Montemayor's Diana 
(1559). A play of Felix and Philiomena had already been given 
at court in 1585. 

9. Love's Labour's Lost has often been regarded as the first of 
Shakespeare's plays, and has sometimes been placed as early as 
1589. There is, however, no proof that Shakespeare was writing 
so soon. The characters of Love's Labour's Lost are evidently sug- 
gested by Henry of Navarre, his followers Biron, Longueville and 
D'Aumont, who has probably been confused with the Catholic 
League leader, the duc de Maine. These personages would have 
been familiar at  any time from 1591 onwards, but Navarrese his- 
tory of 1578 has also been drawn upon, and the channel of trans- 
mission to Shakespeare is unknown. The absence of the play from 
the lists in Henslowe's Diary does not leave it impossible that it 
should have preceded the formation of the Chamberlain's com- 
pany, but certainly renders this less likely; and its lyric character 
perhaps justifies its being grouped with the other lyric plays of 
1594-96. No entry of the play is found in the Stationers' Regis- 
ter, and i t  is quite possible that the present First Quarto of 1598 
was not really the first edition. The title-page professes to give the 
play as "corrected and augmented" and as given at  the Christ- 
mas of 1597. I t  was again revived for that of 1604. No literary 
source is known for its incidents. 

10. Romeo and Juliet, which was published in 1597 as played 
by Lord Hunsdon's men, was probably produced somewhat before 
A Midsummer Night's Dream, as its incidents seem to have sug- 
gested the parody of the Pyramus and Thisbe interlude. An at- 
tempt to date it in 1591 is hardly justified by the Nurse's refer- 
ence to an earthquake 11 years before and the fact that there was 
a real earthquake in London in 1580. The text of the First 
Quarto is surreptitious, and was "corrected, augmented and 
amended" in the Second Quarto of 1599. There had been an 
earlier play on the subject, but the immediate source used by 
Shakespeare was Arthur Brooke's narrative poem Romeus and 
Juliet (1562). 
11. Richard II. can be dated with some accuracy by a com- 

parison of the two editions of Samuel Daniel's narrative poem on 
TIze Civil Wars Between the Two Houses of Lancaster and York, 
both of which bear the date of 1595 and were therefore issued be- 
tween March 25, 1595, and March 24, 1596, of the modern reck- 
oning. I t  is possible that a performance was given before Sir 
Robert Cecil in Dec. 1595. The second of these editions, but 
not the first, contains some close parallels to the play. From 
the first two quartos of Richard II., published in 1597 and 1598, 
the deposition scene was omitted, although it was clearly part 
of the original structure of the play, and its removal leaves an 
obvious mutilation in the text. There is some reason to suppose 
that this was due to a popular tendency to  draw seditious par- 
allels between Richard and Elizabeth; and i t  became one of the 
charges against the earl of Essex and his fellow-conspirators in 
the abortive kmeute of Feb. 160'1, that they had procured a per- 
formance of a play on Richard's fate in order to stimulate their 
followers. As the actors were the Lord Chamberlain's men, this 
play can hardly have been any other than Shakespeare's. The dep- 
osition scene was not printed until after Elizabeth's death, in 
the Third Quarto of 1608. 



FLAY Sl SHAKESPEARE 
12. A Midsgmmer Night's Dream, with its masque-like scenes 

of fairydom and the epithalamium at  its close, has all the air of 
having been written less for the public stage than for some 
courtly wedding; and the compliment paid by Oberon to the 
"fair vestal throned by the west" makes it possible that it was a 
wedding a t  which Elizabeth was present. Many more or less 
plausible occasions have been suggested. The wedding of Mary 
countess of Southampton with Sir Thomas Heneage on May 2, 
1594, would fit the May-day setting of the plot; but a widowed 
countess hardly answers to the "little western flower" of the 
allegory, and there are allusions to later events and in particular 
to the rainy weather of 1594-9 j. The wedding of William Stanley, 
earl of Derby, brother of the lord Strange for whose players 
Shakespeare had written, and Elizabeth Vere, daughter of the 
earl of Oxford, which took place at  Greenwich on Jan. 26, 1595, 
would meet the conditions. But that of Thomas Berkeley and 
Elizabeth Carey, granddaughter of the company's patron Lord 
Hunsdon, on Feb. 19, 1596, is at  least as likely. I t  has been 
fancied that Shakespeare was present when "certain stars shot 
madly from their spheres" in the Kenilworth fireworks of 1575, 
but if he had any particular recorded entertainment in mind it 
is more likely to have been the more recent one given to Elizabeth 
by the earl of Hertford at  Elvetham in 1591. There appears to be 
no special source for the play beyond Chaucer's Knight's Tale 
and the widespread fairy lore of western Europe. 

13. King John has no very clear indications of date, but 1596 
seems likely, on account of its style, in spite of the a priori im- 
probability of a play on an independent subject drawn from Eng- 
lish history being interpolated in the middle of the Lancastrian 
series. I t  would seem that Shakespeare had before him an old 
play of the queen's men, called The Troublesoine Reign of King 
John. This was published in 1591, and again, with "W. Sh." on 
the title-page, in 1611. For copyright purposes King John appears 
to have been regarded as a revision of The Troublesome Reign, 
and in fact the succession of incidents in the two plays is much 
the same. Shakespeare's dialogue, however, owes little or nothing 
to that of his predecessor. 

14. The Merchant of Venice, certainly earlier than July 2 2 ,  

1598, on which date it was entered in the Stationers' Register, and 
possibly inspired by the machinations of the Jew poisoner 
Roderigo Lopez, who was executed in June 1594, shows a con- 
siderable advance in comic and melodramatic power over any 
of the earlier plays, and is assigned by a majority of scholars to 
about 1596. The various stories of which its plot is compbunded 
are based upon common themes of folk-tales and Italian novelle. 
I t  is possible that Shakespeare may have had before him a play 
called Tlce Jew, of which there are traces as early as 1579, and 
in which motives illustrating "the greedinesse of worldly chusers" 
and the "bloody mindes of usurers" appear to have been already 
combined. Something may also be owing to Marlowe's play of 
The Jew of Malta. 

15, 16. The first part of Henry IV.  was published in 1598, 
the second not until 1600, but both parts must have been in ex- 
istence before the entry of the first part in the Stationers' Register 
on Feb. 25, 1598, since Falstaff is named in this entry, and a slip 
in a speech-prefix of the second part, which was not entered in the 
Register until Aug. 2 3 ,  1600, betrays that it was written when the 
character still bore the name of Sir John Oldcastle. Richard 
James, in his dedication to The Legefzd of  Sir John Oldcastle 
about 1625, and Rowe in 1709 both bear witness to the substitu- 
tion of the one personage for the other, which Rowe ascribes 
to the intervention of Elizabeth, and James to that of some de- 
scendants of Oldcastle, one of whom was probably Lord Cobham. 
There is an allusion to the incident and an acknowledgment of the 
wrong done to the famous Lollard martyr in the epilogue to 2 

FZenry ZV. itself. Probably Shakespeare found Oldcastle, with 
vcry little else that was of service to him, in an old play called 
TJze Famous Victories o f  Henry the Fifth, which had been acted 
by Tarlton and the queen's men at  least as far back as 1588, and 
of which an edition was printed in 1598. Falstaff himself is a 
<ornewhat libellous presentment of the 15th century leader, Sir 
John F'astolf, who had already figured in Henry VI.;  but pre- 

sumably Fastolf had no titled descendants alive in I 598. 
17. A note in the Stationers' Register during Aug. 1600 shows 

that Much Ado About Nothing was in existence, although its 
publication was then directed to be "stayed." I t  may plausibly 
be regarded as the earliest play not included in Meres's list. I n  
1613 it was revived before James I. under the alternative title of 
Benedick and Beatrice. Dogberry is said by Aubrey to have been 
taken from a constable at  Grendon in Buckinghamshire. There 
is no very definite literary source for the play, although some of 
its incidents are to be found in Ariosto's Orlando Furioso and 
Bandello's novelle, and attempts have been made to establish 
relationships between it and two early German plays, Jacob 
Ayrer's Die Schone Phaenicia and the Vincentius Ladiszlaus of 
Duke Henry Julius of Brunswick. 

18. The completion of the Lancastrian series of histories by 
Henry V .  can be safely placed in or about 1599, since there is an 
allusion in one of the choruses to the military operations in Ire- 
land of the earl of Essex, who crossed on March 27 and returned 
on Sept. 28, 1599. The First Quarto, which, in spite of the fact 
that the play was "stayed" with Much Ado About Nothing, was 
published in 1600. is a surreptitious text, and does not include 
the choruses. A genuine version was first published in the First 
Folio. 
19. That Julius Caesar also belongs to 1599 is shown, not only 

by its links with Henry V .  but also by an allusion to i t  in John 
Weever's Mirror of Martyrs, a work written two years before 
its publication in 1601, and by a notice of a performance on 
Sept. 21, 1599, by Thomas Platter of Basle in an account of a 
visit to London. This was the first of Shakespeare's Roman plays, 
and, like those that followed, was based upon Plutarch's Lives as 
translated from the French of Jacques Amyot and published by 
Sir Thomas North in 1580. 

20. It is reported by John Dennis, in the preface t o  The Comi- 
cal Gallant (1702), that The Merry Wives  of Windsor was writ- 
ten at  the express desire of Elizabeth, who wished to see Falstaff 
in love, and was finished by Shakespeare in the space of a fort- 
night. A date at  the end of 1599 or the beginning of 1600, 
shortly after the completion of the historical Falstaff plays, would 
be the most natural one for this enterprise, and with such a date 
the evidence of style agrees. The play was entered in the Sta- 
tioners' Register on Jan. 18, 1602. The First Quarto of the same 
year gives a surreptitious text, which was replaced by that of the 
First Folio. The Windsor setting makes it possible that The 
Merry Wives  was produced within the castle, and perhaps with 
the assistance of the children of Windsor chapel in the fairy 
parts. The plot has its analogies to various incidents in Italian 
novelle and in English adaptations of these. 

21. As Y o u  Like I t  was one of the plays "stayed" from publi- 
cation in 1600, and cannot therefore be later than that year. Some 
trifling bits of evidence suggest that it is not earlier than 1599. 
The plot is based upon Thomas Lodge's romance of Rosalynde 
( I  jgo), and this in part upon the pseudo-Chaucerian Tale of 
Gamelyn. 

22. Twelfth Night may be placed about 1600-01, since it 
quotes part of a song included in Robert Jones's First Book of 
Songs and Airs ( I ~ o o ) ,  and is recorded by John Manningham to 
have been seen by him at a feast in the Middle Temple hall on 
Feb. 2, 1602. The principal source of the plot was Barnabe 
Riche's "History of Apolonius and Silla" in his Farewell to  Aiili- 
tary Profession (1581). , 

23. A play of Hamlet was performed, probably by the Cham- 
berlain's men, for Henslowe at  Newington Butts on June 9, I 594. 
There are other references to it as a revenge-play, and it seems 
to have been in existence in some shape as early as 1589. I t  was 
doubtless on the basis of this that Shakespeare constructed his 
tragedy. There is an allusion in Hamlet to the rivalry between 
the ordinary stages and the private plays given by boy actors, 
which points to a date not earlier than the revival of the plays 
at  Paul's, which was probably in 1599, and another, to an inhibi- 
tion of plays on account of a "late innovation," may also 
be explained by the revival rather than by the Essex rising of 
1601, since the play is mentioned in a manuscript note by Gabriel 
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Harvey, probably written before the death of Essex. The play 
was entered in the Stationers' Register on July 26, 1602. The 
First Quarto was printed in 1603 and the Second Quarto in 1604. 
These editions contain texts whose differences from each other 
and from that of the First Folio constitute one of the most diffi- 
cult of Shakespearian problems. The First Quarto is certainly 
surreptitious. I ts  title-page records performances in the Univer- 
sities of Oxford and Cambridge and elsewhere, as well as in Lon- 
don. The ultimate source of the plot is to be found in Scandina- 
vian legends preserved in the Historia Danica of Saxo Grammat- 
icus, and transmitted to  Shakespeare or his predecessor through 
the Histoires Tragiques (1570) of Franqois de Belleforest (see 
HAMLET). 

24. Few of the plays present so many difficulties as Troilus and 
Cressida, and it  cannot be said that its literary history has as yet 
been thoroughly worked out. A play of the name, "as y t  is acted 
by my Lord Chamberlens men" was entered in the Stationers' 
Register on Feb. 7, 1603, with a note that "sufficient authority7' 
must be got by the publisher, James Roberts, before he printed it. 
This can hardly be any other than Shakespeare's play; but it  
must have been "stayed," for the First Quarto did not appear until 
1609, and on Jan. 28 of that year a fresh entry had been made 
in the Register by another publisher. The text of the Quarto dif- 
fers in certain respects from that of the Folio, but not to a greater 
extent than the use of different copies of the original manuscript 
might explain. Two alternative title-pages are found in copies 
of the Quarto. On one, probably the earliest, is a statement that 
the play was printed ''as it  was acted by the Kings Maiesties 
seruants a t  the Globe"; from the other these words are omitted, 
and a preface is appended which hints that the "grand possessors" 
of the play had made difficulties about its publication, and de- 
scribes it  as "never staled with the stage." Attempts have been 
made, mainly on grounds of style, to  find another hand than 
Shakespeare's in the closing scenes and in the prologue, and even 
to assign widely different dates to various parts of what is ascribed 
to Shakespeare. But the evidence does not really bear out these 
theories, and the style of the whole must be regarded as quite 
consistent with a date in 1601. I t  has been thought that the de- 
scription of Ajax and his humours in the second scene of the 
first act is Shakespeare's "purge" to Jonson in reply to  the 
Poetaster ( I ~ o I ) ,  alluded to, as already mentioned, in the Return 
from Parnassus, a Cambridge play acted probably a t  the Christ- 
mas of 1601-02. I t  is tempting to conjecture that Troilus and 
Cressida may have been played, like Hamlet, by the Chamber- 
lain's men a t  Cambridge, but may never have been taken t o  
London, and in this sense "never staled with the stage." The only 
difficulty of a date in 1601 is that a parody of a play on Troilus 
and Cressida is introduced into Histriomastix (c .  1599), and that 
in this Troilus "shakes his furious speare." But Henslowe had 
produced another play on the subject, by Dekker and Chettle, in 
1599, and probably, therefore, no allusion to Shakespeare is 
really intended. The material for Troilus and Cressida was taken 
by Shakespeare from Chaucer's Troilus and Criseyde, Caxton's 
Recuyell o f  the Historyes o f  Troye, and Chapman's Homer. 

25. I t  is almost wholly on grounds of style that All's Well  that 
Ends Wel l  is placed by most critics in or about 1602, and, as in 
the case of Troilzcs and Cressida, i t  has been argued, though with 
little justification, that parts of the play are of considerably 
earlier date, and perhaps represent the Love's Labour's Tlfo~z re- 
ferred to  by Meres. The story is derived from Boccaccio7s 
Decameron through the medium of William Paynter's Palace of 
Pleasure ( I  566). 

26. Measure for Measure was played a t  court on Dec. 26, 
1604. The evidence for this is a list of plays in  one of the account- 
books of the Office of the Revels. This was formerly thought to 
have been forged, but is now satisfactorily rehabilitated. The 
play was probably produced when the theatres were reopened 
after the plague in 1604. The plot is taken from a story already 
used by  George Whetstone, both in his play of Promos and Cas- 
sandra (1578) and in his prose Heptamero?~ o f  Civil Discourses 
(1582), and borrowed by him from Giraldi Cinthio's Hecatom- 
mitki (1566). 

27. A performance a t  court of Otlzello on Nov. I, 1604, is 
noted in the same list as that recording Measure for Measure, 
and the play may be reasonably assigned to the same year. An 
alleged performance a t  Harefield in 1602 certainly rests upon a 
forgery. The play was revived in 1610 and seen by Prince Louis 
of Wiirttemberg a t  the Globe on April 30 of that year. I t  was 
entered in the Stationers' Register on Oct. 6, 1621, and a First 
Quarto was published in 1622. The  text of this is less satisfactory 
than that of the First Folio, and omits a good many lines found 
therein and almost certainly belonging to the play as written. 
I t  also contains some profane expressions which have been modi- 
fied in the Folio, and thereby points to  a date for the original 
production earlier than the Act t o  Restrain Abuses of Players 
passed in the spring of 1606. The plot, like that of Measure for  
Measure, comes from the Hecatommitlzi (1566) of Giraldi 
Cinthio. 

28. Macbetlz cannot, in view of its obvious allusions to James I., 
be of earlier date than 1603. The style and some trifling allusions 
point to  about 1605 or 1606, and a hint for the theme may have 
been given by Matthew Gwynne's entertainment of the Tres 
Sibyllae, with which James was welcomed to Oxford on Aug. 27, 
1605. The play was revived in 1610 and Simon Forman saw it  a t  
the Globe on April 20. The only extant text, that of the First 
Folio, bears traces of shortening, and has been interpolated with 
additional rhymed dialogues for the witches by a second hand, 
probably that of Thomas Middleton. But the extent of Middle- 
ton's contribution has been exaggerated; it  is probably confined 
to act iii. sc. 5, and a few lines in act. iv. sc. I. A ballad of 
Macdobeth is mentioned in the Stationers' records during 
I 596, but is not known. It is not likely that Shakespeare had 
consulted any Scottish history other than that included in Raphael 
Holinshed's Chronicle; he may have gathered witchlore from 
Reginald Scot's Discoverie of Witchcraft  (1584) or King James's 
own Demonologie (I  599). 

29. The entry of King Lear in the Stationers' Register on Nov. 
26, 1607, records the performance of the play a t  court on Dec. 26, 
1606. This suggests 1605 or 1606 as the date of production, and 
this is confirmed by the publication in 1605 of the older play, 
The True Chronicle History of King Leir, which Shakespeare 
used as his source. Two Quartos of King Lear were published in 
1608, and contain a text rather longer, but in other respects less 
accurate, than that of the First Folio. The material of the play 
consists of fragments of Celtic myth, which found their way into 
history through Geoffrey of Monmouth. I t  was accessible to  
Shakespeare in Holinshed and in Spenser's Faerie Queene, as well 
as in the old play. 

30. I t  is not quite clear whether Antony and Cleopatra was 
the play of that name entered in the Stationers' Register on May 
20, 1608, for no Quarto is extant, and a fresh entry was made in 
the Register before the issue of the First Folio. Apart from this 
entry, there is little external evidence to fix the date of the play, 
but it is in Shakespeare's later, although not his last, manner and 
may very well belong to 1606. I t  is possible that i t  motived some 
changes introduced by Samuel Daniel into a new edition of his 
Cleopatra issued in 1607. 

31. In  the case of Coriolanzcs the external evidence available is 
even scantier, and all that can be said is that its closest affinities 
are t o  Antony and Cleopatra, which in all probability i t  directly 
followed in order of composition. Both plays, like Jzdius Caesar, 
are based upon the Lives of Plutarch as translated by  Sir Thomas 
North. 

32. There is no external evidence as  to  the date of Timofr of 
Athens, but it may safely be grouped on the strength of its in- 
ternal characteristics with the plays just named, and there is a 
clear gulf between it and those that follow. I t  may be placed pro- 
visionally in 1607, although some critics put i t  next after Lear. 
The extraordinary incoherencies of its action and inequalities of 
its style have prevented modern scholars from accepting it as a 
finished production of Shakespeare, but there agreement ceases. 
It is sometimes and perhaps most reasonably regarded as an in- 
complete draft for an intended play; sometimes as  a Shakespear- 
ian rragment worked over by a second hand either for the stagc 
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or for printing in the First Folio; sometimes, but not very plau- 
sibly, as an old play by an inferior writer which Shakespeare had 
partly remodelled. I t  does not seem to have had any relations to 
an extant academic play of Timon  which remained in manuscript 
until 1842. The sources are partly in Plutarch's Life of Marcus 
Antonjus, partly in Lucian's dialogue of Tilnolz or Misanthropos, 
and partly in William Paynter's Palace of Pleasure ( I  566). 

33. Similar difficulties, equally unsolved, cling about Pericles. 
I t  was entered in the Stationers' Register on May 20, 1608, and 
published in 1609 as "the late and much admired play" acted by 
the king's men at  the Globe. The title-page bears Shakespeare's 
name, but the play was not included in the First Folio, and was 
only added to Shakespeare's collected works in the Third Folio, 
in company with others which, although they also had been print- 
ed under his name or initials in quarto form. are certainly not 
his. In  1608 was published a prose story, The Paj~zful Adventures 
of Pericles Prince of Tyre. This claims to be the history of the 
pIay as it  was presented by the king's players, and is described in 
a dedication by George Wilkins as "a poore infant of my braine." 
The production of the play is therefore to be put in 1608 or a little 
earlier. I t  can hardly be doubted on internal evidence that Shake- 
speare is the author of the verse-scenes in the last three acts, with 
the exception of the doggerel choruses. I t  is probable, although 
it has been doubted, that he was also the author of the prose- 
scenes in those acts. T o  the first two acts he can at  most only 
have contributed a touch or two. I t  seems reasonable to suppose 
that the non-Shakespearian part of the play is by Wilkins, by 
whom other dramatic work was produced about 1607. The prose 
story quotes a line or two from Shakespeare's contribution, and 
it  follows that this must have been made by 1608. The close 
resemblances of the style to that of Shakespeare's latest plays 
make it  impossible to place it  much earlier. But whether Shake- 
speare and Wilkins collaborated in the play, or Shakespeare par- 
tially rewrote Wilkins, or Wilkins completed Shakespeare, must 
be regarded as yet undetermined. Unless there was an earlier 
Shakespearian version now lost, Dryden's statement that "Shake- 
speare's own Muse her Pericles first bore" must be held to  be 
an error. The story is an ancient one which exists in many ver- 
sions. In  a11 of these except the play, the name of the hero is 
Xpollonius of Tyre. The play is directly based upon a version in 
Gower's Confessio Amantis, and the use of Gower as a "pre- 
senter" is thereby explained. But another version in Laurence 
Twine's Patterue of Painefull Adventures (c.  1576), of which a 
new edition appeared in 1607, may also have been consulted. 

34. Cymbeline shows a further development than Pericles in 
the direction of Shakespeare's final style, and can hardly have 
come earlier. A description of it  is in a note-book of Simon 
Forman, who died in Sept. 1611, and describes in the same book 
other plays seen by him in 1610 and 1611. But these were not 
necessarily new plays, and Cy?tzbeline may perhaps be assigned 
cocjecturally to 1609. The masque-iike dream in act v. sc. 4 
must be an interpolation by another hand. This play also is based 
upon a widespread story, probably known to Shakespeare in 
Boccaccio's Decameron (day 2. novel g), and possibly also in an 
English book of tales called Westward for Smelts. The historical 
part is, as usual, from Holinshed. 

35. The Wi?zterJs Tale was seen by Forman on May I 5, 1611, 
and as it  clearly belongs to  the latest group of plays it may well 
enough have been produced in that or the preceding year. A docu- 
ment amongst the Revels Accounts, also now cleared of the impu- 
tation of forgery, gives Nov. j, 1611, as the date of a performance 
a t  court. The play is recorded to have been licensed by Sir 
George Buck, who began to license plays in 1607. The plot is 
from Robert Grcene's Pand,uto, fhe Triumplz of Time,  or Doras- 
tus  n?zd Fazulzia ( I  588). 

36. The wedding-masque in act iv. of The Tempest has suggest- 
ed the possibility that it  may have been composed to celebrate the 
marriage of the princess EIizabeth and Frederick V., the elector 
palatine, on Feb. 1.1, 1613. But the document amongst the 
Revels Accounts gives the precise date of Nov. I ,  1611, for a per- 
formance a t  court. Sylvester Jourdan's A Discouery of the Ber- 
nzt~das, containing an account of the shipwreck of Sir George 

Somers in 1609, was published about Oct. 1610, and this or some 
other contemporary narrative of Virginian colonization probably 
furnished the hint of the plot. 

37. I t  may now be accepted as a settled result of scholarship 
that Henry V I I I .  is the result of collaboration, and that one of 
the collaborators was Fletcher. There is no good reason to doubt 
that the other was Shakespeare, although attempts have been 
made to substitute Philip Massinger. The inclusion, however, 
of the play in the First Folio must be regarded as conclusive 
against this theory. There is some ground for suspicion that the 
collaborators may have had an earlier work of Shakespeare before 
them, and this would explain the reversion to the "history" type 
of play which Shakespeare had long abandoned. His share ap- 
pears to  consist of act i. scc. I ,  2; act ii. scc. 3, 4 ;  act iii. sc. 2, 
11. 1-203; act v. sc. I .  The play was probably produced in 1613, 
and originally bore the alternative title of All i s  True. I t  was 
being performed in the Globe on June 29, 1613, when the thatch 
caught fire and the theatre was burnt. The principal source was 
Holinshed, but Hall's Union o f  La7zcaster and York,  Foxe's Acts 
and Monuments o f  the Church, and perhaps Samuel Rowley's 
play of W h e n  Y o u  See Me ,  Y o u  Know M e  (1605), appear also 
to have contributed. 

38. The tale of the First Folio dramas is now complete, but 
an analysis of The T w o  Noble Ki?tsme?z leaves no reason to doubt 
the accuracy of its ascription on the title-page of the First 
Quarta of 1634 to Shakespeare and John Fletcher. This appears 
to  have been a case of ordinary collaboration. There is sufficient 
resemblance between the styles of the two writers to  render the 
division of the play between them a matter of some difficulty; but 
the parts that may probably be assigned to Shakespeare are acts 
i. scc. 1-4; ii. I ; iii. I ,  2; v. I ,  3, 4. Fletcher's morris-dance in 
act iii. sc. 5 is borrowed from that in Beaumont's Mask of the 
Inner Temple and Gray's Inn, given on Feb. 20, 1613, and the 
play may perhaps be dated in 1613. I t  is based on Chaucer's 
Knigltt's Tale. 

THE POET 
Shakespeare's writings outside the field of drama are not 

numerous. The narrative poem of Venus and Adonis was entered 
in the Stationers' Register on April 18, 1593, and 17 editions, 
dating from I 593 to 16'75, are known. The Rape o f  Lucrece was 
entered in the Register on May 9, 1594, and the nine extant 
editions range from I 594 to 165 j. Each poem is prefaced by a 
dedicatory epistle from the author to Henry Wriothesley, earl of 
Southampton. The subjects, taken respectively from the Meta- 
morplzoses and the Fasti of Ov~d,  were frequent in Renaissance 
literature. I t  was once supposed that Shakespeare came from 
Stratford-on-Avon with Venus and Adonis in his pocket; but it  is 
more likely that both poems owe their origin to  the comparative 
leisure afforded to playwrights and actors by the plague-period of 
1592-94. I n  I 599 the stationer William Jaggard published a 
volume of miscellaneous verse which he called T h e  Passzo~zafe 
Pilgrim, and placed Shakespeare's name on the title-page. Only 
two of the pieces included herein are certainly Shakespeare's, and 
although others may quite possibly be his, the authority of the 

1 volume is destroyed by the fact that some of its contents are 
without doubt the work of Marlowe, Sir Walter Raleigh, Richard 
Barnfield and Bartholomew Griffin. I n  1601 Shakespeare con- 
tributed The Phoenix and the Turtle, an elegy on a n  unknown 1 pair of wedded lovers, to a volume called Lotla's Martyr,  or 
Rosalin's Complaint, collected and mainly written by Robert 
Chester. 
The Sonnets.-The interest of all these poems sinks into in- 

significance beside that of one remaining volume. The  sonnets 
were entered in the Register on May 20, 1609, by the stationer 

I Thomas Thorpe, and published by hiill under the title Sltake- 
speares Sonnets, never before I?ttprinted, in the same year. In  
addition to  154 sonnets the volume contains the elegiac poem A 
Lover's Complaint. If this is Shakespeare's, which is very doubt- 
ful, i t  probably dates from the T 'P?ZZLS  a d  Adonis period. I n  
1640 the sonnets, together with other poems from The  Passionate 
Pilgrim and elsewhere, many of them not Shakespeare's, were 
republished by John Benson in Poenzs iT'ritte7t b y  Tl'il. Slzake- 
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speare, Gent. Here the sonnets are arranged in an altogether dif- 
ferent order from that of 1609 and are declared by the publisher 
to "appeare of the same purity, the Authour himselfe then living 
avouched." No other Shakespearian controversy has received so 
much attention as that concerning itself with the date, character 
and literary history of the sonnets. This is intelligible enough, 
since upon the issues raised depends the question whether these 
poems do or do not give a glimpse into the intimate depths of 
a personality which otherwise is at  the most only imperfectly 
revealed through the plays. On the whole, the balance of au- 
thority is in favour of regarding them as in a very considerable 
measure autobiographical. This view has undergone the fires of 
much destructive argument. The authenticity of the order in 
which the sonnets were printed in 1609 and even Shakespeare's 
authorship of some of them have been doubted; and their subject- 
matter has been variously explained as being of the nature of a 
philosophical allegory, of an effort of the dramatic imagination, 
or of a heartless exercise in the forms of the Petrarchan conven- 
tion. This last theory rests upon the false psychological assump- 
tion, which is disproved by the whole history of poetry and in 
particular of Petrarchan poetry, that the use of conventions is 
inconsistent with the expression of unfeigned emotions; and it is 
hardly to be set against the direct conviction which the sonnets 
carry to the most finely critical minds of the strength and sin- 
cerity of the spiritual experience out of which they were wrought. 
This conviction makes due allowance for the inevitable heighten- 
ing of emotion itself in the act of poetic composition; and it cer- 
tainly does not carry with it a belief that all the external events 
which underlie the e'motional development are capable at  this 
distance of time of inferential reconstruction. But it does accept 
the sonnets as reflecting a part of Shakespeare's life during the 
years in which they were written, and as revealing a t  least the 
outlines of a drams which played itself out for once, not in his 
imagination but in his actual conduct in the world of men and 
women. 

There is no advantage to be gained by rearranging the order 
of the 1609 volume, even if there were any basis other than that 
of individual whim on which to do so. Many of the sonnets are 
obviously linked to those which follow or precede them; and 
although a few may conceivably be misplaced, the order as a 
whole does not jar against the sense of emotional continuity, which 
is the only possible test that can be applied. The last two son- 
nets, however, are merely alternative versions of a Greek epigram, 
and it is a hazardous assumption that all of the rest have a com- 
mon subject-matter. On this assumption, however, they have 
generally been interpreted somewhat as follows. There are two 
series, which are more probably parallel than successive. The 
shorter of these (cxxvii.-clii.) appears t o  be the record of the 
poet's relations with a mistress, a dark woman with raven brows 
and mourning eyes. In  the earlier sonnets he undertakes the half- 
playful defence of black beauty against the blond Elizabethan 
ideal; but the greater number are in a more serious vein, and are 
filled with a deep consciousness of the bitterness of lustful pas- 
sion and of the slavery of the soul to the body. The woman is a 
wanton. She has broken her bed-vow for Shakespeare, who on 
his side is forsworn in loving her; and she is doubly forsworn in 
proving faithless to him with other men. His reason condemns 
her, but his heart has not the power t o  throw off her tyranny. 
Her particular offence is that she, "a woman coloured ill," has 
cast her snares not only upon him, but upon his friend, "a man 
right fair," who is his "better angel," and that thus his loss is 
double, in love and friendship. The longer series (i.-cxxvi.) is 
written to a man, appears to extend over a considerable period 
of time, and covers a wide range of sentiment. The person 
addressed is younger than Shakespeare, and of higher rank. He 
is lovely, and the son of a lovely mother, and has hair like the 
auburn buds of marjoram. The series falls into a number of 
groups, which are rarely separated by any sharp lines of demar- 
cation. Perhaps the first group (i.-xvii.) is the most distinct of 
all. These sonnets are a prolonged exhortation by Shakespeare 
to his friend to marry and beget children. The friend is now on 
the top of happy hours, and should make haste, before the rose 

of beauty dies, to secure himself in his descendants against devour- 
ing time. In the next group (xviii.-xxv.) a much more ~ersonal  
note is struck, and the writer assumes the attitudes, at  once of 
the poet whose genius is to be devoted to eternizing the beauty 
and the honour of his patron, and of the friend whose absorbing 
affection is always on the point of assuming an emotional colour 
indistinguishable from that of love. The consciousness of ad- 
vancing years and that of a fortune which bars the triumph of 
public honour alike find their consolation in this affection. A 
period of absence (xxvi.-xxxii.) follows, in which the thought of 
friendship comes to remedy the daily labour of travel and the sor- 
rows of a life that is "in disgrace with fortune and men's eyes" 
and filled with melancholy broodings over the past. Then (xxxiii.- 
xlii.) comes an estrangement. The friend has committed a sensual 
fault, which is at  the same time a sin against friendship. He  has 
been wooed by a woman loved by the poet, who deeply resents 
the treachery, but in the end forgives it, and bids the friend take 
all his loves, since all are included in the love that has been freely 
given him. I t  is difficult to escape the suggestion that this episode 
of the conflict between love and friendship is the same as that 
which inspired some of the "dark woman" sonnets. Another 
journey (x1iii.-lii.) is again filled with thoughts of the friend, and 
its record is followed by a group of sonnets (1%-lv.) in which the 
friend's beauty and the immortality which this will find in the 
poet's verse are especially dwelt upon. Once more there is a 
parting (1vi.-lxi.) and the poet awaits as patiently as may be his 
friend's return to him. Again (1xii.-lxv.) he looks to his verse to 
give the friend immortality. He is tired of the world, but his 
friend redeems i t  (1xvi.-lxviii.). Then rumours of some scandal 
against his friend (lxix.-lxx.) reach him, and he falls (1xxi.- 
Ixxiv.) into gloomy thoughts of coming death. The friend, how- 
ever, is still (1xxv.-Ixxvii.) his argument; and he is perturbed 
(1xxviii.-lxxxvi.) by the appearance of a rival poet, who claims 
to be taught by spirits to write "above a mortal pitch," and with 
"the proud full sail of his great verse" has already won the coun- 
tenance of Shakespeare's patron. There is another estrangement 
(1xxxvii.-xc.), and the poet, already crossed with the spite of 
fortune, is ready not only to acquiesce in the loss of friendship, 
but to find the fault in himself. The friend returns to him, but 
the relation is still clouded by doubts of his fidelity (xci.-xciii.) 
and by public rumours of his wantonness (xciv.-xcvi.). For a 
third time the poet is absent (xcvii.-xcix.) in summer and spring. 
Then comes an apparent interval, after which a love already three 
years old is renewed (c.-civ.), with even richer praises (cv.-cviii.). 
I t  is now the poet's turn to offer apologies (cix.-cxii.) for offences 
against friendship and for some brand upon his name apparently 
due to the conditions of his profession. He is again absent (cxiii.) 
and again renews his protestations of the imperishability of love 
(cxiv.-cxvi.) and of his own unworthiness (cxvii.-cxxi.), for which 
his only excuse is in the fact that the friend was once unkind. If 
the friend has suffered as Shakespeare suffered, he has "passed a 
hell of time." The series closes with a group (cxxii.-cxxv.) in 
which love is pitted against time; and an envoi, not in sonnet 
form, warns the "lovely boy" that in the end nature must render 
up her treasure. 

Mystery of "Mr. W. H."-Such an analysis can give no ade- 
quate idea of the qualities in these sonnets, whereby the appeal of 
universal poetry is built up on a basis of intimate self-revelation. 
The human document is so legible, and at  the same time so in- 
complete, that it is easy to understand the strenuous efforts which 
have been made to throw further light upon it by tracing the 
identities of those other personalities, the man and the woman, 
through his relations to whom the poet was brought to so fiery 
an ordeal of soul, and even to the borders of self-abasement. I t  
must be added that the search has, as a rule, been conducted with 
more ingenuity than judgment. I t  has generally started from the 
terms of a somewhat mysterious dedication prefixed by the pub- 
lisher Thomas Thorpe to the volume of 1609. This runs as fol- 
lows:-"To the onlie begetter of these insuing sonnets Mr. W. H. 
all happinesse and that eternitie promised by our ever-living poet 
wisheth the well-wishing adventurer in setting forth T. T." The 
natural interpretation of this is  that the inspirer or "begetter" of 
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the sonnets bore the initials W. H.; and contemporary history 
has accordingly been ransacked to find a W. H.  whose age and 
circumstances might conceivably fit the conditions of the problem 
which the sonnets present. I t  is perhaps a want of historical 
perspective which has led to  the centring of controversy around 
two names belonging to the highest ranks of the Elizabethan 
nobility, those of Henry Wriothesley, earl of Southampton, and 
Willlam Herbert, earl of Pembroke. There is some evidence to  
connect Shal~espeare with both of these. To  Southampton he 
dedicated Venus and Adonis in  1593 and The Rape o f  Lucrece 
in  1594, and the story that he received a gift of no less than 
F~,ooo from the earl is recorded by Rowe. His acquaintance with 
Pembroke can only be inferred from the statement of Heminge 
and Condell in their preface to  the First Folio of the plays, that 
Pembroke and his brother Montgomery had "prosequuted both 
them and their Authour living, with so much favour." The per- 
sonal beauty of the rival claimants and of their mothers, their 
amours and the attempts of their families to persuade them to 
marry, their relations to  poets and actors, and all other points in 
their biographies which do or do not fit in with the indications 
of the sonnets, have beer1 ~dnvassed w i ~ h  gredl spirit and some 
erudition, but with no very conclusive result. I t  is in Pembroke's 
favour that his initials were in fact W. H , whereas Southampton's 
can only be turned into W. H. by a process of metathesis; and his 
champions have certainly been more successful than Southamp- 
ton's in 'producing a woman, a certain Mary Fitton, who was a 
mistress of Pembroke's, and was in consequence dismissed in dis- 
grace from her post of maid of honour to Elizabeth. Unfortunate- 
ly, the balance of evidence is in favour of her having been 
blond, and not "black." Moreover, a careful investigation of the 
sonnets, as regards their style and their relation to the plays, 
renders it  almost impossible on chronological grounds that Pem- 
broke can have been their subject. H e  was born on April 9, I 580, 
and was therefore much younger than Southampton, who was 
born on Oct. 6, I 573. The earliest sonnets postulate a marriage- 
able youth, certainly not younger than 18, an age which South- 
ampton reached in the autumn of 1591 and Pembroke in the 
spring of I j98. The writing of the sonnets may have extended 
over many years, but it  is impossible to  doubt that as a whole it  is 
t o  the years 1593-98 rather than to the years I 598-1603 that they 
belong. There is not, indeed, much external evidence available. 
Francis Meres in his Palladis Tamia of 1598 mentions Shake- 
speare's "sugred sonnets among his private friends," but this 
allusion might come as well near the beginning as at  the end of 
the series; and the fact that two, not of the latest, sonnets are 
in The Passionate Pilgrim of I 599 is equally inconclusive. 

The only reference to  an external event in the sonnefs them- 
selves, which might a t  first sight seem useful, is in the following 
lines (cvii.) :- 

The mortal moon hath her eclipse endured, 
And the sad augurs mock their own presage; 
Incertainties now crown themselves assured, 
And peace proclaims olives of endless age. 

This has been variously interpreted as referring to the death 
of Elizabeth and accession of James in 1603, to  the relief caused 
by the death of Philip 11. of Spain in I 598, and to the illness of 
Elizabeth and threatened Spanish invasion in 1596. Obviously 
the "mortal moon" is Elizabeth, but although "eclipse" may well 
mean "death," it  is not quite so clear that "endure an eclipse7' 
can mean "die." 

Nor do the allusions to  the rival poet help much. "The proud 
full sail of his great verse" would fit, on critical grounds, with 
Spenser, Marlowe, Chapman and possibly Peele, Daniel or 
Drayton; and the "affable familiar ghost," from whom the rival 
is said to  obtain assistance by  night, might conceivably be an 
echo of a passage in one of Chapman's dedications. Daniel in- 
scribed a poem to Southampton in 1603, but with this exception 
none of the poets named is known to have written either for  
Southampton or for Pembroke, or for any other W. H. or H. W., 
during any year which can possibly be covered by the sonnets. 
Two very minor poets, Barnabe Barnes and Gervase Markham, 

addressed sonnets to Southampton in I 593 and I j95 respectively, 
and Thomas Nashe composed improper verses for his delectation. 

But even if external guidance fails, the internal evidence for 
1593-98 as approximately the sonnet period in Shakespeare's 
life is very strong indeed. I t  has been worked out in detail by 
two German scholars, Hermann Isaac (now Conrad) in the 
Shakespeare-Jahrbzlch for 1884, and Gregor Sarrazin in  Williarn 
Shakespeares Lehrjuhre (1897) and AZLS Shakespeares Meister- 
werkstatt (1906). Conrad's work, in particular, has hardly re- 
ceived enough attention even from recent English scholars, prob- 
ably because he makes the mistakes of faking the sonnets in  
Bodenstedt's order instead of Shakespeare's, and of beginning 
his whole chronology several years too early in order t o  gratify 
a fantastic identification of W. H .  with the earl of Essex. This, 
however, does not affect the main force of an argument by which 
the affinities of the great bulk of the sonnets are shown, on the 
ground of stylistic similarities, parallelisms of expression, and 
parallelisms of theme, to be far more close with the poems and 
with the range of plays from Love's Labour's Lost to  Henry IV., 
than with any earlier or later section of Shakespeare's work. 
This dating hds the further advdnidge u l  putting Shakespeare's 
sonnets in the full tide of Elizabethan sonnet-production, which 
began with the publication of Sidney's Astrophel and Stella in 
I j91 and Daniel's Delia and Constable's Diana in I 592, rather 
than during years for which this particular kind of poetry had 
already ceased to be modish. I t  is to  the three volumes named 
that the influence upon Shakespeare of his predecessors can most 
clearly be traced; while he seems in his turn to  have served as a 
model for Drayton, whose sonnets to  Idea were published in a 
series of volumes in 1594, 1599, 1602, 1605 and 1619. I t  does 
not of course follow that because the sonnets belong to 1593-98 
W. H. is to  be identified with Southampton. On general grounds 
he is likely, even if above Shakespeare's own rank, to have been 
somewhat nearer that rank than a great earl, some young gentle- 
man, for examp!e, of such a family as the Sidneys, or as the 
Walsinghams of Chislehurst. 

I t  is possible that there is an allusion to Shakespeare's romance 
in a poem called "Willobie his Avisa," published in I 594 as from 
the pen of one Henry Willoughby, apparently of West Knoyle, in 
Wiltshire. I n  this Willoughby, enamoured of an innkeeper's wife, 
apparently a t  Sherborne, takes counsel with "his familiar friend 
W. S. who not long before had tryed the curtesy of the like pas- 
sion, and was now newly recovered of the like infection." But 
there is nothing outside the poem to connect Shakespeare with a 
family of Willoughbys or with the neighbourhood of West Knoyle 
or Sherborne. Various other identifications of W. H. have been 
suggested, which rarely rest upon anything except a similarity of 
initials. There is little likelihood in a theory broached by Sir 
Sidney Lee, that W. H.  was not the friend of the sonnets a t  all, 
but a certain William Hall, who was himself a printer, and might, 
i t  is conjectured, have obtained the "copy" of the sonnets for 
Thorpe. Rather more plausible is  Sir William Harvey, the third 
husband of Southampton's mother. But, although i t  is just pos- 

I sible that "begetter" might mean, not ''inspirer," but "procurer 
for the press," the interpretation is shipwrecked on the obvious 
identity of the person to whom Thorpe "wishes" eternity with 
the person to whom the poet "promised" that eternity. The ex- 
ternal history of the sonnets must still be regarded as an unsolved 
problem; the most that can be said is that their subject may just 
possibly be Southampton, and cannot possibly be Pembroke. 

T h e  Evidence on Record.-In order to obtain a glimmering of 
the man that was Shakespeare, i t  is necessary to consult all the 
records and to read the evidence of his life-work in the plays, 
alike in the light of the simple facts of his external career and 
in that of the sudden vision of his passionate and dissatisfied 
soul preserved in the sonnets. By exclusive attention to any one 
of these sources of information it  is  easy t o  build up  a consistent 
and wholly false conception of a Shakespeare; of a Shakespeare 
struggling between his senses and his conscience in the artistic 
Bohemianism of the London taverns; of a sleek, bourgeois Shake- 
speare to  whom his art was no more than a ready way to a posi- 
tion of respected and influential competence in his native town; 
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of a great objective artist whose personal life was passed in 
detached contemplation of the puppets of his imagination. Any 
one of these pictures has the advantage of being more vivid, and 
the disadvantage of being less real, than the somewhat elusive and 
enigmatic Shakespeare who glances at  us for a perplexing moment, 
now behind this, now behind that, of his diverse masks. I t  is 
necessary also to  lay aside Shakespeareolatry, the spirit that could 
wish with Hallam that Shakespeare had never written the sonnets, 
or can refuse to  accept Titus Androniczrs on the ground that "the 
play declares as  plainly as  play can speak, 'I am not Shakespeare's; 
my repulsive subject, my blood and horrors, are not, and never 
were his.' " The literary historian has no greater enemy than the 
sentimentalist. I n  Shakespeare we have to do with one who is 
neither beyond criticism as a man nor impeccable as  an artist. 
He was for all time, no doubt; but also very much of an age, 
the age of the later Renaissance, with its instinct for impetuous 
life, and its vigorous rather than discriminating appetite for litera- 
ture. When Ben Jonson said that Shakespeare lacked "art," and 
when Milton wrote of his "native wood-notes wild," they judged 
truly. The Shakespearian drama is magnificent and incoherent; 
i t  belongs to the adolescence of literature, to a period before the 
instrument had been sharpened and polished, and made unerring 
in its touch upon the sources of laughter and of tears. Obviously 
nobody has such power over our laughter and our tears as Shake- 
speare. But it  is the power of temperament rather than of art;  
or rather it is  the power of a capricious and unsystematic artist, 
with a perfect dramatic instinct for the exposition of the ideas, 
the characters, the situations, which for the moment command 
his interest, and a perfect disregard for the laws of dramatic 
psychology which require the patient pruning and subordination 
of all material that does not make for the main exposition. This 
want of finish, this imperfect fusing of the literary ore, is  essen- 
tially characteristic of the Renaissance, as compared with ages in 
which the creative impulse is weaker and leaves room for a finer 
concentration of the means upon the end. There is nearly always 
unity of purpose in  a Shakespearian play, but i t  often requires 
an intellectual effort to  grasp it  and does not result in a unity of 
effect. The issues are obscured by a careless generosity which 
would extend to ar t  the boundless freedom of life itself. Hence 
the intrusive and jarring elements which stand in such curious 
incongruity with the utmost reaches of which the dramatic spirit 
is capable; the conventional and melodramatic endings, the in- 
consistencies of action and even of character, the emotional 
confusions of tragicomedy, the complications of plot and subplot, 
the marring of the give-and-take of dialogue by superfluities of 
description and of argument, the jest and bombast lightly thrown 
in to suit the taste of the groundlings, all the flecks that to  an 
instructed modern criticism are only too apparent upon the 
Shakespearian sun. I t  perhaps follows from this that the most 
fruitful way of approaching Shakespeare is by an analysis of his 
work rather as a process than as a completed whole. His out- 
standing positive quality is a vast comprehensiveness, a capacity 
for growth and assimilation, which leaves no aspect of life un- 
explored, and allows of no finality in the nature of his judgments 
upon life. I t  is the real and sufficient explanation and justifica- 
tion of the pains taken to determine the chronological order of 
his plays, that the secret of his genius lies in its power of develop- 
ment and that only by  the study of its development can he be 
known. H e  was nearly 30 when, so far as we can tell, his career as 
a dramatist began; and already there lay behind him those six or 
seven unaccounted-for years since his marriage, passed no one 
knows where, and filled no one knows with what experience, but 
assuredly in  that strenuous Elizabethan life with some experience 
kindling to his intellect and formative of his character. T o  the 
woodcraft and the familiarity with country sights and sounds 
which he brought with him from Stratford, and which mingle so 
oddly in his plays with a purely imaginary and euphuistic natural 
h~story,  and to the book-learning of a provincial grammar-school 
boy, and perhaps, if Aubrey is right, also of a provincial school- 
master, he had somehow added, as he continued to add throughout 
his life, that curious store of acquaintance with the details of 
the  most diverse occupations which has so often perplexed and so 

often misled his commentators. I t  was the same faculty of 
acquisition that gave him the extensive range of his varied 
vocabulary. 

His first group of plays is largely made up of essays in  con- 
ventions of stage-writing which had already achieved popularity. 
In  the Yorkist trilogy he takes up the burden of the chronicle 
play, in Tlze Comedy of Errors that of the classical school drama 
and of the page-humour of Lyly, in Titus Androniczis that of the 
crude revenge tragedy of Kyd, and in Ricltard III .  that of the 
Nemesis motive and the exaltation of the Machiavellian superman 
which properly belong to Marlowe. But in Richard 111. he begins 
to come to his own with the subtle study of the actor's tempera- 
ment which betrays the working of a profound interest in the 
technique of his chosen profession. The style of the earliest 
plays is essentially rhetorical; the blank verse is stiff and little 
varied in rhythm; and the periods are built up  of parallel and 
antithetic sentences, and punctuated with devices of iterations, 
plays upon words, and other methods of securing emphasis, that 
derive from the bad tradition of a popular stage, upon which the 
players are bound to rant and force the note in order to hold the 
attention of a dull-witted audience. During the plague-vacations 
of 1592 to I 594, Shakespeare tried his hand a t  the ornate descrip- 
tive poetry of Venus and Adonis and Lucrece; and the influence 
of this exercise, and possibly also of Italian travel, is apparent 
in the next group of plays, with their lyric notes, their tendency 
to warm southern colouring, their wealth of decorative imagery, 
and their elaborate and not rarely frigid conceits. Rhymed coup- 
lets make their appearance, side by side with blank verse, as a 
medium of dramatic dialogue. I t  is a period of experiment, in 
farce with The Taming of the Shrew, in satirical comedy with 
Love's Labour's Lost, in  lyrical comedy with A Midsummer 
Night's Dream, in lyrical tragedy with Ronteo and Juliet, in lyri- 
cal history with Richard II., and in romantic tragicomedy with 
The l h o  Gentlemen o f  Verona and with the masterpiece of this 
singular genre, The Merchant of Venice. It is also the period of 
the sonnets, which have their echoes both in the phrasing and in 
the themes of the plays; in the black-browed Rosaline of Love's 
Labour's Lost, and in the issue between friendship and love which 
is variously set in  The Two Gentlemen of Verona and in The 
iMerclzant of Venice. But in the latter play the sentiment is 
already one of retrospection; the tempest of spirit has given way 
to the tender melancholy of renunciation. The sonnets seem t o  
bear witness, not only to the personal upheaval of passion, but 
also to some despondency a t  the spite of fate and the disgrace 
of the actor's calling. This mood too may have cleared away in the 
sunshine of growing popularity, of financial success, and of the 
possibly~ong-delayed return to  Stratford. Certainly the series of 
plays written during the next few years are light-hearted plays, 
less occupied with profound or vexatious searchings of spirit than 
with the delightful externalities of things. The histories froni 
King John to  Henry V .  form a continuous study of the conditions 
of kingship, carrying on the political speculations begun in Rich- 
ard II .  and culminating in the brilliant picture of triumphant 
efficiency, the Henry of Agincourt. Meanwhile Shakespeare de- 
velops the astonishing faculty of humorous delineation of which 
he had given foretastes in Jack Cade, in  Bottom the weaver, and 
in Juliet's nurse; sets the creation of Falstaff in front of his 
vivid pictures of contemporary England; and passes through the 
half-comedy, half melodrama of Muck Ado About Nothing t o  
the joyous farce of The Merry Wives of Windsor, and t o  his two 
perfectly sunny comedies, the sylvan comedy of As Y o u  Like I t  
and the urban comedy of Twelfth Night. 

There then comes a change of mood, already heralded b y  
Julizrs Caesar, which stands beside Henry V .  as a reminder that 
efficiency has its seamy as well as its brilliant side. The  tragedy 
of political idealism in Brutus is followed by the tragedy of 
intellectual idealism in Hamlet; and this in  its turn by the three 
bitter and cynical pseudo-comedies: All's Well That Ends Well, in 
which the creator of Portia, Beatrice, Rosalind and Viola drags 
the honour of womanhood in the dust-Troilus and Cressida, in  
which the ideals of heroism and of romance are confounded in the 
portraits of a wanton and a poltroon-and Measure for Measure, 
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in which the searchlight of irony is thrown upon the paths of 
Providence itself. Upon the causes of this new perturbation in the 
soul of Shakespeare it  is perhaps idle to  speculate. The evidence 
of his profound disillusion and discouragement of spirit is plain 
enough; and for  some years the tide of his pessimistic thought 
advances, swelling through the pathetic tragedy of OthelCo to the 
cosmic tragedies of Macbeth and King Lear, with their Titan-like 
indictments not of man alone, but of the heavens by whom man 
was made. Meanwhile Shakespeare's style undergoes changes no 
less notable than those of his subject-matter. The ease and lucid- 
i ty  characteristic of the histories and comedies of his middle 
period give way to a more troubled beauty, and the phrasing and 
rhythm often tend to become elliptic and obscure, as if the 
thoughts were hurrying faster than speech can give them utter- 
ance. The period closes with Antony and Cleopatra and Coriola- 
nus, in which the ideals of the love of woman and the honour of 
man are once more stripped bare to  display the skeletons of lust 
and egoism, and in the latter of which signs of exhaustion are 
already perceptible; and with Timon of Athens, in which the 
dramatist whips himself to  an almost incoherent expression of a 
general loathing and detestation of humanity. Then the stretched 

the results of the older learning and almost became a textus 
receptus. 

The new scholarship is bibliographical. In  1908 W. W. Greg 
proved from the technical evidence of water-marks, devices and 
type, that nine quartos-The Merchant o f  Venice and A Mid- 
summer Night's Dream (Roberts, " I~oo") ,  King Lear (Butter, 
"1608")~ Henry V.  ("1608") Pericles and The Merry Wives 
("1619"), and the spurious LVhole Contention, A Yorkshire 
Tragedy, and Sir Jolzn Oldcastle-were printed by William Jag- 
gard in 1619. I n  Shakespeare Folios and Quartos (1909) A. W .  
Pollard rounded off the evidence with a new classification of the 
Quartos into "Good" and "Bad," showing that Heminge and Con- 
dell in compiling the copy for the First Folio replaced the "Bad 
Quartos" by good playhouse texts, used independent mss. of four 
plays, but otherwise sent to  press the texts of the "Good" First 
Quartos or of later editions of these then on the market. The 
authoritative text for each play was thus accurately determined. 

The significance of the old rhetorical punctuation was shown 
by Percy Simpson in Shakespearia~z Punctuation (1911) and A. 
W. Pollard in King Richard 11.: A New Quarto (1916). 

Tn Shnkesppar~'.~ Figlzt with thp Pirat~s (1917) A \V Pollard 
cord suddenly snaps. Timon is apparently unfinished, and the next 1 
play, Pericles, is in a n  entirely different vein, and is apparently / 
finished but not begun. At this point only in the whole course of 
Shakespeare's development there is a complete breach of con- 
tinuity. One can only conjecture the occurrence of some spiritual 
crisis, a n  illness perhaps, or some process akin to what in the 
language of religion is called conversion, which left him a new 
man, with the fever of pessimism behind him, and a t  peace once 
more with Heaven and the world. 

The final group of plays, the Shakespearian part of Pericles, 
Cymbeline, The Winter's Tale, The Tempest, all belong to the 
class of what may be called idyllic romances. They are happy 
dreams, in which all troubles and sorrows are ultimately resolved 
into fortunate endings, and which stand therefore as so many 
symbols of an optimistic faith in the beneficent dispositions of 
an ordering Providence. I n  harmony with this change of temper 
the style has likewise undergone another change, and the tense 
structure and marmoreal phrasing of Anto?zy and Cleopatra have 
given way to relaxed cadences and easy and unaccentuated 
rhythms. I t  is possible that The H7i?zter's Tale and The Tempest, 
Shakespeare's last plays, with the unimportant exceptions of his 
contributions to  Fletcher's Henry V I I I .  and The TWO Noble 
Kinsmen, were written in retirement at  Stratford. At any rate 
the call of the country is sounding through them; and it  is with 
no regret that in the last pages of Tlte Tempest the weary magician 
drowns his book, and buries his staff certain fathoms deep in the 
earth. ( E. K. C.) 

TEXTUAL CRITICISM I 

The early editors were concerned with two points-to produce 
an eclectic text and to cure verbal difficulties by conjecture. Pope 
(1723-25) made the text "correct" and regular. Theobald (1733) 
reduced the "science of criticism" t o  three points, "the emenda- 
tion of corrupt passages, the explanation of obscure and difficult 
ones, and an inquiry into thekeauties and defects of composition." 
H e  collated the early texts and made some famous emendations, 
e.g., "a' babbled of green fields" in Henry V., 11. iii. 17. Warbur- 
ton's uncritical method was satirized by  Thomas Edwards (1747). 
On the resort to  conjectureDr. Johnsonfinely said (1765): "It has 
been m y  settled principle that the reading of the ancient books is 
probably true, and therefore is not to be disturbed for the 
sake of elegance, perspicuity, or mere improvement of the sense." 
Capell (1768) was scholarly. The Johnson-Steevens text of 
1773 was re-issued in 1786 by  Isaac Reed. Edmund Malone 
(1790, 1821) exposed the corruption caused by misprints, igno- 
rance of Shakespeare's phraseology, and ignorance of the texts 
Shakespeare used; and he discussed critical problerns such as the 
genuineness of the Henry V I .  plays. Of later editors Alexander 
Dyce was sound and careful. But the Cambridge Shakespeare (by 
W. G. Clark, John Glover and Aldis Wright, 1863-66; re-issued by 
Wright, 1891-gj) gathered up in a complete critical apparatus 

showed the possibility that the "Good Quartos," some of which 
were printed from prompt-copies, were set up from Shakespeare's 
autograph. 

Palaeography came in with Sir Edward Maunde Thompson's 
Shakespeare's Handwriting (1916). H e  identified as Shakespeare's 
the handwriting of one scene in the Book of  Sir Tlzomas More 
(Harley ms. 7368, folios 8, 9). The evidence was restated and 
amplified in Shakespeare's Hand in the Play of Sir Thomas More, 
edited by A. W. Pollard (1923). In  this book J. Dover Wilson 
classified the peculiar.spellings of the "Good Quartos," showed 
that misprints in them were misreadings of the English script 
which Shakespeare wrote, and produced parallels from the scene 
in the play. Sir Edward's claim has been criticized, but only one 
critic, Samuel A. Tannenbaum, in Problems in SltakespeareJs Pen- 
manship (1927), has attempted to tackle the handwriting. 

(P. SI.) 
THE BACON-SHAKESPEARE THEORY 

The thesis that the plays and poems ascribed to Shakespeare 
were the work of Francis Bacon appears to have been first thrown 
out in Tlze Life and Adventures o f  Com~non Sense (1769) by Her- 
bert Lawrence, without attracting critical attention. I t  emerged 
again in 1848, in J. C. Hart's The Romance of Yachting (N.Y.), 
taking stronger shape later in an article, "Who Wrote Shake- 
speare?" in Chambers' Journal (Aug. 5th, 1852). I n  all forms 
it appears to  proceed upon a priori belief that the "Stratford actor" 
could not have possessed the scholarly and other qualifications 
supposed to be revealed in the works ascribed to him. This pri- 
mary negative position is taken for  granted alike in the merely 
negative "anti-Stratfordian" poleniic of later years, and in the 
series of recent theories which undertake to  supersede the claim 
for Bacon by similar claims made for the earls of Rutland, Derby 
and Oxford, successively. 

The  negative position would appear to have been originally sug- 
gested by the hyperbolical accounts given of the playwright by 
quite orthodox Shakespearians, as an accomplished classical schol- 
a r  and a trained lawyer, abreast of all the philosophy and science 
of his time. The definite claim for Bacon's authorship was first 
fully set forth by William Henry Smith, who published in 18 56, 
in the form of a letter to Lord Ellesmere, what appeared in 1857 
in extended form, but still as a small book, under the title, Bacon 
and Shakespeare: An Enquiry To~lclting Players, Playl~oz~ses and 
Play-Writers in the Days o f  Elizabeth. Smilh's procedure was to  
insist: ( I )  on the scantiness of our knowledge of Shakespeare's 
life, and at  the same time to assume ( 2 )  that we know he cannot 
have possessed the culture required for the conlposition of the 
plays; noting further (3) that Bacon had the necessary culture; 
taking for granted (4) that he had all the requisite poetic and 
dramatic faculty; and assuming ( 5 )  that there need be no difficulty 

I in believing that during 2 0  years he was secretly ~ r o d u c i n ~  plays 
for Shakespeare's company at  the risk of discrediting himself as a 
serious statesman. (6) For the rest, parallel passages (mostly 
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irrelevant) in Bacon's works and the Folio are cited to  suggest 
that the plays really came from Bacon's pen, though Smith did 
not claim to have proved this. 

The later evolution of the Baconian case involved the ascription 
to Bacon of the works of Marlowe and most of the other Eliza- 
bethan dramatists; the theorists, from Smith onwards, having, 
in general, no perception of the nature of versification; and to the 
list were further added Lyly's Euphz4es, Spenser's poems, the Arte 
of English Poesy ascribed to Puttenham, the whole works of 
Nashe, and Burton's Ana tomy  of Melancholy. As students may 
discover for themselves, the phraseology supposed a t  first to have 
been special to  the works of Bacon and Shakespeare is normal 
in Elizabethan literature. Accordingly, when "Baconian" phrases 
were found in Florio's translation of Montaigne, Ignatius Don- 
nelly ascribed that translation to Bacon; and Sir Edwin Durning 
Lawrence rounded the theory by  the larger inference that Bacon 
was the real author of Montaigne's Essais in the original, having 
composed them as a youthful exercise in French. 

Started in England, the Baconian campaign was, for a time, 
specially furthered in the United States by the work of Judge 
Nathaniel Holmes on T h e  Authorship of Shakespeare (1866-86). 
Later, I .  Donnelly contributed in his large work, T h e  Great Cryp- 
togram (1888), the theorem that Bacon had embedded in the 
plays a cipher narrative declaring his authorship. That  claim, 
which was met by the demonstration that on Donnelly's methods 
any narrative could be extracted from any book of sufficient size, 
was rejected even by  many Baconians. But Donnelly's simpler 
procedure of deducing identity of authorship from use of really 
common words and phrases was accepted and acclaimed by Lord 
Penzance ( O n  the  Bacon-Sl~akespeare Controversy, 1902) who 
dismissed the cipher. The  summary of the movement is that, 
whereas it  originated in a comprehensive ignorance of Elizabethan 
literature apart from Bacon and Shakespeare, the extension of 
knowledge forced upon its adherents has led to  the ascription by 
them of practically the whole literature to Bacon. 

Though the extravagances and the exposures of the procedure 
presumably checked acceptance of the theory, it  was diligently 
developed until recent years, and is still represented by a Bacon 
Society and its periodical, Baconiana. Mrs. E. W. Gallup's 
cipher ( T h e  Bi-Literal Cypher of Fratzcis Bacon, 1900) was an 
enterprising advance on Donnelly's; but when i t  was pointed out 
that the cipher had made Bacon employ Pope's future transla- 
tion of Homer, faith was chilled; and the "anti-Stratfordian" 
temper found new outlets. I n  1912 appeared the work of Prof. 
Celestin Demblon, of Brussels, Lord Rutland es t  Shakespeare, 
ascribing the authorship of the plays to Roger Manners, 15th earl 
of Rutland. This appears to  have been suggested by the previous 
German work of Karl Bleibtreu, Der wahre Shakespeare (1907). 
I n  1919 came the rival theory of Prof. Abel Lefranc of the Collkge 
de France, Sous  le masque de "Will iam Shakespeare"; Will iam 
Stanley,  V I e  Comte  d e  Derby ,  introducing a third claimant; 
and in 1920 a fourth was presented by J. Thomas Looney, in his 
Shakespeare Identified in Edward de Vere,  the  Seventeenth Earl 
of Oxford.  Since that date there has been a lull in the production 
of claimants. Each of the works cited negates the others, though 
all assume that the Stratford actor cannot possibly be the true 
author. 

The theories, advanced by Baconians, proceed thus from a nega- 
tive supposition. For instance, there is no proof that any of the 
four peers, above mentioned, ever wrote a line of blank verse. 
The "Shakespearean" reply to  the Baconian theories may be 
stated. I t  is asserted by the orthodox authorities that Bacon- 
ians merely evade the incontrovertible evidence for the author- 
ship by "Shaxper" or Shakespeare of the poems published by him 
as his work, and the bulk of the contents of the folio volume of 
plays published as his, though criticism has long recognized that 
a number are adaptations or collaborations. Over and above other 
contemporary tributes t o  the actor-author, we have insuperable 
testimony in the poems by Ben Jonson prefixed to the Folio, 
wherein the "orthodox" claim for Shakespeare as a trained classi- 
cal scholar is forestalled by the friendly avowal that he had 
"small Latin and less Greek." (This testimony W. H.  Smith 

declared to be quite inapplicable to  the playwright, but applicabIe 
to Bacon as an inferior Latinist.) 

The further claim for the playwright as exceptionalIy skilled in 
legal technicalities was possible only through inattention to the 
contemporary drama. Students can see for themselves that in 
three or four plays of Jonson and Chapman, though neither was 
a lawyer, there is much more parade of technical legal knowledge 
than is to be found in the entire Folio. Such parade was, in fact, 
a common feature of the drama, poetry and prose literature of the 
age. All the "anti" theories, finally involve the assumption that 
the plays and poems could be more or less widely know7z to be 
the secret work of one or another aristocrat, while Jonson, the 
most widely associated literary man of the age, knew nothing 
about it. Thus a kind of thesis which finds its motive in the as- 
sumed improbability of the possession of abnormal literary genius 
by an actor who had left school a t  14, has accumulated through 
all its variants a mass of improbabilities not to be matched in 
speculative research on any other field. I t  is, in fact, only as an 
extraordinary growth of critical extravagance thaY the Bacon- 
Shakespeare movement and its sequelae can hold literary attention. 

BIBLIOGRAPHY.-The literature of the Bacon-Shakespeare debate and 
kindred speculation runs to many hundreds of volumes in various 
languages, and a multitude of articles in periodicals. In addition 
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Delia Bacon, The Philosophy o f  the Plays of S. unfolded (1857, anti-S. 
but not definitely Baconian) ; The  Promus of Formz~laries and 
Elegancies by Francis Bacon, edited by Mrs. Henry Pott (1883, from 
previously unpublishcd mss.) ; W. H. Wyman, Bibliography of the 
Bacon-S. Controversy (Cincinnati, 1884, 255 entries) ; R. M. Theobald, 
S. Studies in Baco~zian Light (rep. 1901) ; G. C. Bompas, The Problem 
of  the S. Plays (1902) ; Edwin Borman, Francis Bacon's Cryptic 
Rhymes, and the Truth  they Reneal (1906) ; Sir E Durning-Lawrence, 
Bt., Bacon is S. (1910) ; H. C. Batchelor, Francis Bacon wrote S. 
(1912) ; W. T. Smedley, The Mystery of Francis Bacon (1912) ; 
Parker Woodward, Sir Francis Bacon, Poet-Philosopher-Statesman- 
Lawyer-Wit (1920) ; E. W. Smithson, Baconian Essays with introd. 
and two essays by Sir G. G. Greenwood (1922). The last named 
writer has produced several "anti-Stratfordian" but non-Baconian 
works, of whlch the chlef are The S. Problem Restated (1908) and 
Is there a Shakespeare Problem? (1916). 

Among anti-Baconian works may be named:-William S. not an 
Impostor, By  an English Critic ( J .  G. H .  Townsend, 1857)-the 
first rejoinder in book form; T. D. King, Bacon versus S., a Plea 
for the Defendant (1875) ; Mrs. C. C. Stopes, The Bacon-S. Questton 
(rev. ed., 1889) ; E. Marriott, Bacon or S., A n  Historical Enquiry 
(1879) ; L. Schipper, S. und dessen Geg~zer (Miinster, 1895) ; W. C. 
Devecmon, of the Maryland bar, I n  re.  S.'s "Legal Acquirements" 
(1899); Judge Willis, The S.-Bacon Contro-~ersy (19oz), and The 
Baconian Mint (1903) ; Charles Crawford, The Bacon-S. Question, in 
2nd series of his Collectanea (1907) ; Dean Beeching, William S., 
Player, Playmaker and Poet: A Reply to Mr. George Greenwood 
(1908) ; Andrew Lang, S., Bacon and the Great Unknown (1912) ; 
J .  M. Robertson, The  Baconian Heresy, a confutation (1913). 

(J. M. R.) 

THE PORTRAITS OF SHAKESPEARE 
The mystery that surrounds much in the life and work of 

Shakespeare extends also to  his portraiture. The fact that the 
only two likenesses of the poet that can be regarded as carrying 
the authority of his co-workers, his friends, and relations-yet 
neither of them a direct life-portrait-differ in certain essential 
points, has opened the door to  controversy and encouraged the 
advance and foolish acceptance of* numerous wholly different 
types. The result has been a swarm of portraits which may be 
classed as follows: ( I )  the genuine portraits of persons not 
Shakespeare but not altogether unlike the various conceptions of 
him; (2) memorial portraits often based on one or other of ac- 
cepted originals, whether those originals are worthy of acceptance 
or not; (3) portraits of persons known or unknown, which have 
been fraudulently "faked" into a resemblance of Shakespeare; and 
(4) spurious fabrications made for imposition upon the public. 

The two portraits which can be accepted without question as 
authentic likenesses are-the Bust (really a half-length statue) 
with its structural wall-monument in the choir of Holy Trinity 
Church, Stratford-on-Avon, and the copper-plate engraved by 
Martin Droeshout as frontispiece to the First Folio of Shake- 
speare's plays (and used for three subsequent editions) published 
in 1623, although first printed in the previous year. 
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BIRTHPLACE AND PORTRAITS O F  W I L L I A M  SHAKESPEARE 

1. The "Droeshout Print" of Shakespeare, prefixed to the first folio edition 7. Marble statue of Shakespeare by Prof. 0. Lessing erected in Weimar, 
of his plays in 1623 Germany, in 1904 

2. The birthplace of Shakespeare, i n  Stratford-on-Avon 8. Bust and monument of Shakespeare erected in the north wall of  the 

3. The "Flower Portrait" called the "Droeshout original," in  the Shake- 
choir of Holy Tr ini ty church, Stratford-on-Avon. Before 1623 i t  was 

speare Memorial Museum, Stratford-on-Avon 
executed in England by Garret and Nicholas Johnson, of Flemish race 

9. Statue by Louis Hasselriis, a Danish sculptor; this was executed about 
4. The "Chandos" portrait attributed to Richard Burbage, from a painting the beginning of this century and is now i n  Kronborg Castle, 

in the National Portrait Gallery, London Denmark. Early twentieth century 
5. The "Cosway Zuccaro" copied in miniature by Charlotte Jones in 1823 10. Statue by Frederick W. Macmonnies, in the ~ i b ~ ~ ~ ~  of Congress, 

The miniature is in England but the portrait is in America Washington, D.C., executed in 1898 
6. The "Boston Zuccaro," or "Joy Portrait," now in Boston, U.S.A. The 11. Bust by Augusto Possaglio of Florence, presented t o  the Garrick Club. 

picture has been attributed to  an artist of the Flemish school London, in 1876 





PORTRAITS] SHAKESPEARE 
The Stratford bust and monument must have been erected on 

the north wall of the chancel or choir within, at most, the six 
years that followed Shakespeare's death in 1616, as it is mentioned 
in the prefatory memorial lines by Leonard Digges in the First 
Folio: probably, three or four years earlier. The design in its 
general aspect was one often adopted by the L'tombe-makers" of 
the period, though not originated by them, and according to Dug- 
dale was executed by a Fleming resident in London since 1567, 
Garratt Johnson (Gerard Janssen), a denizen. The bust is be- 
lieved to have been commissioned by the poet's son-in-law, Dr. 
John Hall, and, like the Droeshout print, must have been seen by 
and likely enough had the approval of Mrs. Shakespeare, who did 
not die until August 1623. I t  is thought to have been modelled 
from either a life or death mask, and inartistic as it is has the 
marks of facial portraiture and is not a generalization such as was 
common in funereal sculpture. According to the practice of the 
day, especially a t  the hands of Flemish sculptors of memorial 
figures, the bust was coloured; this is sufficient to account for the 
technical summariness of the modelling and of the forms. Thus 
the eyebrows are but slightly indicated by the chisel, and a solid 
surface represents the teeth of the open mouth: the brush was 
evoked to supply effect and detail. To the colour, as poorly reap- 
plied after the removal of the white paint with which Malone had 
had the bust covered in 1793, must be attributed a good deal of 
the wooden appearance which is now a shock to many. The bust 
is of soft stone, but a careful examination of the work reveals no 
sign of the alleged breakage of the nose and repair to which some 
writers have attributed the apparently inordinate length of the 
upper lip. This appearance is to a great extent an optical illusion, 
the result partly of the smallness of the nose and, mainly, of the 
thinness of the moustache that shows the flesh above and below. 
Some repair was made to the monument in 1649, and again in 
1748, but there is no mention in the church records of any 
meddling with the bust itself. Owing, however, to the characteris- 
tic inaccuracy of the print by one of Hollar's assistants in the 
illustration of Dugdale's Antiquities of Wwwickshire (1656), 
certain writers have been misled into the belief that the whole 
monument and bust were not merely restored but replaced by 
others which we see to-day. As other prints in the volume are 
known to depart grossly from the objects represented, and as 
Dugdale, like Vertue, was at times equally loose in his descriptions 
and presentments, there is no reason to believe that the bust 
and the figures above it are other than those originally placed in 
position. Moreover, in style, they are strictly of their period. 
Other engravers, following the Dugdale print, have further stulti- 
fied the original, but as they differ among themselves, little impor- 
tance need be attached to the circumstance. A warning should be 
uttered against many of the so-called "casts" of the bust. George 
Bullock took a cast in 1814 and Signor A. Michele another about 
forty years after, but those attributed to W. R. Kite, W. Scoular, 
and others, are really misleading copies. 

Mention should here be made of the "Kesselstadt Death Mask," 
now at Darmstadt, as that has been claimed as the true death- 
mask of Shakespeare, and by it the authenticity of other portraits 
has been gauged. In  three places on the back of it is the inscrip- 
tion, A:DL 1616, and this is the sole actual link with Shake- 
speare. The cast first came to light in 1849 when Dr. Becker 
bought it in a broker's rag shop in Mainz and coolly assumed it 
to be the unnamed "plaster of Paris cast" which had appeared 
in the death-sale a t  Mainz of Count Kesselstadt in 1847. Upon 
this an ill-judged theory has been elaborated, but nothing has been 
carried beyond the point of bare conjecture, while the arguments 
against the authenticity of the cast are strong and cogent. The 
handsome and refined aspect of the mask accounts for much of 
the favour in which it has been held. 

The "Droeshout print" derives its importance from its having 
been executed a t  the order of Heminge and Condell to represent, 
as  a frontispiece to  the Plays, and put forth as his portrait, the 
man and friend to whose memory they paid the homage of their 
adventure. The volume was to be his 'real monument, and the 
work was regarded by them as a memorial erected in a spirit of 
love, pride, and veneration. Anne Shakespeare must have seen 

the print; Ben Jonson extolled it-his dedicatory verses, how- 
ever should be regarded in the light of conventional approval. 
An authentic portrait, since lost, must necessarily have been 
the basis of the engraving. Sir George Sharf, judging from the 
contradictory lights and shadows in the head, astutely concluded 
that the original must have been a shadowless limning which the 
youthful engraver attempted to put into chiaroscuro with but 
partial success. That this is truly the case is shown by the so-called 
"unique proof" discovered by Halliwell-Phillipps, and now in the 
Folger Shakespeare Library in America. Another copy is in the 
Bodleian Library. In  this plate the head is far more human, and 
the bony structure corresponds. In the "proof," moreover, there 
is a thin, wiry moustache, afterwards widened in the print as used; 
and in several other details there are divergencies. In  this en- 
graving by Droeshout the body is too small for the head, and the 
dress is  out of perspective: an additional argument that the un- 
practised engraver had only a drawing of a head to work from, 
for while the head shows the individuality of portraiture the body 
is as clearly guesswork. The "first proof" is conclusive evidence 
against the contention that the "Flower Portrait" a t  the Shake- 
speare Memorial Museum, Stratford-on-Avon-too boldly entitled 
the "Droeshout original"-is the original painting from which 
the engraving was made and is, therefore, the actual life-portrait 
for which Shakespeare sat. We find that several details in the 
proof-the incorrect illumination, the small moustache (such as 
we see, a t  the same period, in Isaac Oliver's miniature of Shake- 
speare's contemporary, Richard Sackville, 3rd earl of Dorset, 
dated 1616), the shape of the eyebrow and of the deformed ear, 
etc.-have been corrected in the painting, in which further im- 
provements are also imported. The conclusion is therefore irresis- 
tible. I t  is possible that the picture may be the earliest painted 
portrait of the poet-probably executed in the earlier half of 
the 17th century; but the inscription-Willm Shakespeare, 1609- 
is suspect on account of being written in cursive script, the only 
known example a t  the date to which it professes to belong. The 
most interesting parallel to this portrait is perhaps that by William 
Blake, now in the Manchester Corporation Art Gallery; and one 
of the cleverest imitations of an old picture in the "Buttery" or 
"Ellis portrait," acquired by an American collector in 1902. I t  is 
curious that the "Thurston miniature" done from the Droeshout 
print gives the moustache of the "proof,"-the same moustache 
as appears in the late Sir James Fergusson's oil portrait of Shake- 
speare. 

Two other portraits of the same character of head and arrange- 
ment are the "Ely Palace portrait" and the "Felton portrait." 
The "Ely Palace portrait" was discovered in 1845 in a broker's 
shop, and was bought by Thomas Turton, bishop of Ely, who died 
in 1864. I t  bears the inscription "A3 3gf1603," and it shows a 
moustache and a right eyebrow identical with those in the Droes- 
hout "proof." Some hailed it as the original of the print; others 
dismissed it as a "make-up": a t  the same time it has not been 
proved a fraud. The "Felton portrait," which made its first appear- 
ance in 1792, had the championship of the cynical Steevens and 
other authorities, as the original of the Droeshout print, while a 
few of those who believed in the "Chandos portrait" denounced 
it as "a rank forgery." On the back of the panel was traced in a , florid hand "Gul. Shakespear 1597 R.B." (by others read "R.N."). 
If R. B. were correct, it is contended the initials indicate Richard 
Burbage, Shakespeare's fellow-actor. (Boaden's copy, made in 
1792, repeating the inscription on the back, has "Guil. Shakspeare 

1 I 587 R.N.") The spelling of Shakespeare's name-which in suc- 
, ceeding ages has been governed by the fashion of the day-has a 
I distinct bearing on the authenticity of the panel. At the first ap- 
pearance of the "Felton portrait" in a London sale-room it was 
bought by Samuel Felton of Drayton, Shropshire, for five pounds, 
along with a pedigree which carried its refutation along with it. 
Nevertheless, i t  bears evidence of being an honest painting of 
somebody done from life. Richardson, the printseller, issued 
misleading engravings of it by Trotter and others (by which it is 
best known) adding a body in the Droeshout costume and then 
maintaining that the work was the original of the Droeshout print 
and therefore Shakespeare. I t  is now in America. 
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/ To Frederigo Zuccaro are attributed three of the more impor- the i n s ~ r i ~ t i o n - ~ ~ ~ ~ - b ~ t  doubt has rightly been enpressed tant portraits now to be mentioned: upon him also have been 
1610 

The "Janssen" or "Somerset portrait" is in many respects the 
most interesting painted likeness called "Shakespeare," as it is 
undoubtedly the finest of all the paintings in the series. It is 
certainly a genuine as well as a very beautiful picture, and bears 

whether the 6 of 46 has not been tampered with, altered from c 
to fit Shakespeare's age. I t  was first truly revealed in the photo- 
graph of the original published in 1909 (in The Connoisseur) by 
permission of the owner, the late Lady Guendolen Ramsden, 
daughter of the duke of Somerset, the previous possessor. Charles 
Jennens, the eccentric amateur editor of King Lear issued in 1770 
was the first known owner; he shrank from the challenge to pro- 
duce the picture. I t  is more than likely that Janssen was the 
painter of it a t  his best; but it is idle to claim i t  as a likeness of 
Shakespeare. A number of good copies of i t  exist, all but one 
made in the 18th century: the "Croker Janssen" now lost, unless 
it be Lord Darnley's; the "Staunton," the "Buckston," the "Mars- 
den Janssen," and the copy lately belonging to the duke of 
Anhalt. These are all above the average merit of such work. 

The portrait which has made the most popular appeal is that 
called the "Chandos," successively known as the "d'Avenant," the 
'(Stowe," and the "Ellesmere;" it is now in the National Portrait 
Gallery. Tradition, tainted at  the outset, attributes the author- 
ship of it to Richard Burbage, who is alleged to have given it to 
his fellow-actor Joseph Taylor, who bequeathed it to Sir William 
d'Avenant, Shakespeare's godson. As a matter of fact, Taylor died 
intestate. Thenceforward, whether or not i t  once belonged to 
d'Avenant, its history is clear. At the great Stowe sale of the 
effects of the duke of Buckingham and Chandos (who had in- 
herited it) the earl of Ellesmere bought i t  and then presented it 
to the nation. Many serious inquirers have refused to accept this 
romantic, Italian-looking head here depicted as a likeness of 
Shakespeare of the Midlands, if only because in every important 
physiognomical particular, and in face-measurement, i t  is con- 
tradicted by the Stratford bust and the Droeshout print. Oldys, 
indifferent to tradition, attributed i t  to Janssen, an unallowable 
ascription. That i t  has not been radically altered by the restorer 
is proved by the fine copy painted by Sir Godfrey Kneller, and 
by him presented to John Dryden. D'Avenant had died in 1668, 
and so could not, as tradition contends was the case, have been the 
donor. In  Malone's time the picture was already in the possession 
of the earl Fitzwilliam. This a t  least proves the esteem in which 
the Chandos portrait was held by some so far back as the 
end of the 17th century, only 70 years after Shakespeare's death. 

From among the innumerable copies and adaptations of the 
Chandos portrait a few emerge as having a certain importance of 
their own. That which Sir Joshua Reynolds is traditionally said 
to have made for the use of Roubiliac, then engaged on his statue 
of Shakespeare for David Garrick (now in the British Museum), 
and another alleged to have been done for Bishop Newton, are now 
lost. One by Ranelagh Barret was presented in 1779 to Trinity 
College Library, Cambridge. Dr. Matthew Maty, principal libra- 
rian of the British Museum, presented his copy, almost certainly 
by Roubiliac, to the museum in 1760. There are also the smooth 
but rather original copy (with drapery added) belonging to the 
earl of Bath at  Longleat; the Warwick Castle version; the Lord 
St. Leonards; another copy in coloured crayons, formerly in the 
Jennens collection, afterwards belonging to Lord Howe, by van 
der Gucht; the Shakespeare Hirst picture, based on Houbraken's 
engraving, and the Baverstock portrait. The full-size chalk draw- 
ing by Ozias Humphry, R.A., a t  the Birthplace, Malone guaran- 
teed to be a perfect transcript. 

The "Lumley portrait" represents a heavy-jowled man with 
pursed-up lips, and with something of the expression but little of 
the vitality of the Chandos, the original of which George Rippon, 
when its owner, declared it to be (c. 1848). I t  was claimed to 
have belonged to John, Lord Lumley, of Lumley Castle, Durham, 
who died in 1609, but the evidence wholly fails. When in Rippon's 
possession the picture was so superbly chromo-lithographed by 
Vincent Brooks that copies of it, mounted on old panel or canvas, 
and varnished, have often changed h a ~ d s  as original paintings. 

I t  is thinly painted and scarcely looks the age that is claimed for 
it; but it is an interesting work which, in 1875, entered the collec- 
tion of the late Baroness Burdett-Coutts and has since passed to 
America. 

foisted several of the more impudent fabrications herein named. 
The "Bath" or "Archer portrait"-it having been in the possession 
of the Bath Librarian, Archer, when attention was first drawn 
to it in 1859-is worthy of Zuccaro's brush. I t  is Italian in feeling 
and in type, with an inscription ("W. Shakespeare") in an Italian 
but apparently more modern hand, and it is curious that in cer- 
tain respects it bears some resemblance not only to the Chandos, 
and to theDroeshout and Janssen portraits, but also to the "death- 
mask"; yet it differs in essentials from all. If this refined and 
dandified and beautifully-painted portrait represents Shakespeare 
at about the age of 30, that is to say in 1594, the actor-dramatist 
had made astonishing progress in the world; but Zuccaro came to 
England in 1574, and as his biographers state "did not stay long." 
The conclusion appears to be definite. I t  is another of the 
Baroness Burdett-Coutts's portraits which have been acquired 
in America. 

Stronger objection applies to the "Boston Zuccaro" or "Joy 
portrait," now in Boston, U.S.A.-a picture with a not wholly con- 
vincing pedigree, and tradition. I t  is in very fair condition and 
appears to be a good picture of the Flemish school; but the declar- 
ation that it was found in the Globe Tavern which was frequented 
by Shakespeare and his associates must be held subject to the cir- 
cumstance that no such tavern is known with any certainty ever to 
have existed. 

The "Cosway Zuccaro" portrait is also in America; but the 
reproduction of it exists in England in the miniature by Cos- 
way's pupil, Charlotte Jones, painted in 1823, as well as in the 
rare mezzotint by Hanna Greene. Somewhat resembling Shelley in 
caricature, it suggests an unusual portrait (if authentic) of Shakes- 
peare. The inscription on the back, "Guglielm: Shakespear," with 
its mixture of Italian and English, resembles in wording and spell- 
ing that adopted in the case of several pictures, the reliability of 
which is disputed. Wive11 attributed it to Lucas Franchois. 

Of the "Burdett-Coutts portrait" (the fourth interesting portrait 
of Shakespeare formerly the possession of the Baroness and then 
of Mr. Burdett-Coutts) there is no history whatever to record. 
The picture is admirably executed, but the face is weak and is 
the least satisfactory part of it. Shakespeare's shield, crest, with 
red mantling, and the figure "37" beneath it, appear on the back- 
ground, in the manner adopted in 17th century portraits. From 
this picture the "Craven portrait" seems to have been derived. 

Equally striking is the "Ashbourne portrait," well known 
through G. F. Storm's mezzotint of it. I t  is sometimes called the 
"Kingston portrait" as the first known owner of i t  was the Rev. 
Clement U. Kingston, who issued the engraving in 1847. It is an 
important three-quarter length, representing a refined, fair-haired 
Englishman, in black, standing beside a table at  the corner of 
which is a skull whereon the figure rests his right forearm. I t  is 
an acceptable likeness of Shakespeare, in the manner of Paul von 
Somer. The inscription "ETATIS SVAE. 47. A" 1611," and the 
suspect decoration of cross spears on a book held by the right 
hand, are also raised from the ground, so that it would be injudi- 
cious to decide that these are not later additions. I n  1928 it 
passed into American possession. 

More famous, but less reputable, is the "Stratford" or "Hunt 
portrait," in the Birthplace at  Stratford. I t  had been in the 
Hunt family for many years and represented a black-bearded 
man. Collins, the picture cleaner, removed the top figure from the 
dilapidated canvas with spirit and found beneath i t  the painted 
version of the Stratford bust. Then Collins (always a suspect in 
this matter) proceeded with the restoration, and by treatment of 
the hair made the portrait more than ever like the bust; and the 
picture thereupon was claimed to be the original from which the 
bust was made, although the style of the painting suggests a 
date not later than the latter half of the 18th century. 

The "Duke of Leeds portrait," for many years at  Hornby 
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castle, but without a history, slightly recalls the Janssen por- 
trait. There is nothing but the "wired band" to connect it with 
Shakespeare. Much the same may be said of the "Welcombe por- 
trait," which was bought by Mark Phillips of Welcombe and came 
into the possession of the late Sir George Trevelyan. I t  is a 
fairly good picture, having some resemblance to the "Boston 
Zuccaro" with something of the Chandos. Two other portraits a t  
the Shakespeare Memorial should be named: the "Venice por- 
trait," which was bought in  Paris and is said to have come from 
Venice, bearing on the back an Italian undecipherable inscription- 
it seems to have no connection with Shakespeare; and the "Jacob 
Tonson portrait," I 735, which was probably executed for Tonson's 
4th edition of Shakespeare, but not used. 

The "Soest portrait" (often called Zoust or Zoest), formerly 
known as "the Douglas," the "Lister Kaye" or the "Clarges por- 
trait," according to the owner of the moment, was for many years 
a public favourite, mainly through J. Simon's excellent mezzotint. 
Soest was not born until 1637, and according to Granger the pic- 
ture was painted in Charles 11,'s reign. A number of copies exist, 
two of which are a t  the Shakespeare Memorial. 

Of the "Clldrie~ote portrait," which was exhibited publicly a t  
Stratford in  1896, the chief resemblance to Shakespeare lies in 
his baldness, and wired band. The fact that it  was once in the pos- 
session of the Rev. John Lucy lent it  a sort of reputation, although 
he bought it  in 1853. 

Similarly, the "Hampton Court portrait" derives such interest 
as it  possesses from the fact that William IV. bought it as a por- 
trait of Shakespeare, and lodged i t  in the Palace. Similarly unac- 
ceptable is the "H. Danby Seymour portrait" which was lent to  
the National Portrait Exhibition of 1866 (said to  be still in the 
possession of that family). I t  is a fine three-quarter length in 
the Miervelt manner. The  "Lytton portrait," a gift made to a 
former Lord Lytton after i t  had emerged from Windsor Castle, 
is mainly interesting as having been copied by Miller in his 
original profile engraving of Shakespeard. The "Rendelsham" and 
"Crooks" portraits also belong to the class of capital paintings rep- 
resenting some one other than Shakespeare; and the same may 
be said of the "Grafton" or  "Winston" portrait, the "Sanders," the 
"Gilliland" (an old man's head absurdly advanced by Wivell), the 
striking "Thorne Court portrait," the "Aston Cantlow," the 
"Burn," the "Gwennet," and the "Wilson" portraits, and others. 

Miniature-painting has assumed a certain importance in relation 
to  the subject. The "Welbeck Abbey," or "Harleian miniature," 
is that which Walpole caused to be engraved by Vertue for Pope's 
edition of Shakespeare ( I  7 23-1 72 j )  , but which Oldys declared, 
incorrectly, to  be a juvenile portrait of James I. According to 
Scharf, i t  belonged t o  Robert Harley, 1st earl of Oxford, but 
whence it  came is not known. I t  has been denounced as a piece 
of arrant sycophancy that Pope adopted this beautiful but unau- 
thenticated portrait, simply in  order t o  please the aristocratic 
patron of his literary circle. I t  measures 2 in. high; Vertue's ex- 
quisite engraving, executed in 1721, enlarged it  to 5$ in., and be- 
came the "authority" for numerous copies, British and foreign. 
The "Somerville" or "Hilliard miniature," long owned by Lord 
and Lady Northcote, is claimed to have descended from Shake- 
speare's friend, Somerville of Edstone, grandfather of the poet 
Somerville. I t  was first known in 1818 when in the possession 
of Sir James Bland Burges. I t  is certainly by Hilliard, but i t  
hardly conforms to the appearance of the poet. The well-known 
"Auriol miniature," now in America, is one of the least sympa- 
thetic and the least acceptable of the so-called Shakespeare minia- 
tures. Before it came into the hands of the collector, Charles 
Auriol, its history is  unknown. The other principal miniatures of 
interest, but lacking authority, are the "Waring," the "Tomkin- 
son," the doubtful "Isaac Oliver," the "Mackey" and "Glen" 
miniatures, and those presented to the'shakespeare Memorial by 
Lord Ronald Gower, T. Kite, and Henry Graves. These are all 
contemporary o r  early works. I n  this category are a number of 
enamels by accomplished artists, the chief of them Henry Bone, 
R.A., H .  P. Bone, and W. Essex. 

Several recorded painted portraits have disappeared, other than 
those already mentioned; these include the "Earl of Oxford por- 

trait" and the "Challis portrait." The "Countess of Zetland's 
portrait," which had its adherents, was destroyed b y  fire. 

There is a class of honestly produced memorial paintings in 
which earnest attempts have been made to reconstitute the face 
and form of the poet, combining within them the best and most 
characteristic features of the earliest portraits. The  most success- 
ful of these is that by Ford Madox Brown, in Manchester. Those 
by J. F. Rigaud, R.A., and Henry Howard, R.A., take lower rank. 
The "Booker portrait," which gained wide publicity in Stratford, 
might be included here as well as the heads by P. Kramer and 
Rumpf, which are among those executed in Germany. 

"Faked" portraits have been a t  times as ardently accepted 
as  those with some solid claim to consideration. The  "Shake- 
speare Marriage picture" was discovered in 1S72. I t  is  a genuine 
Dutch picture of man and wife weighing out money in the fore- 
ground-a frequent subject-while through an open door Shake- 
speare and, presumably, Anne Hathaway are seen going through 
the ceremony of handfasting. The inscription and the Shake- 
speare head (probably the whole group and open door) are  
"faked." The "Rawson portrait," inscribed with.the poet's name, 
is "faked"; it  is rea!ly a beautiful !ittie study of the Lord Keeper 
Coventry by Janssen. The "Matthias Alexander portrait" shows 
a modem head on an old body. The "Belmount Hall portrait" with 
its pseudo-Garrick ms. inscription on the back, is in the present 
writer's opinion, not genuine. I n  the early part of the 19th cen- 
tury two clever "restorers," Holder and Zincke, made a fairly 
lucrative trade of producing imaginary portraits of Shakespeare 
and others. Many of these impostures won acceptance, some- 
times by the help of the fine engravings which were made of them. 
Such are the "Stace" and the "Dunford" portraits-so named 
after the dealers who put them forward: of the latter a copy is in  
existence known as the "Dr. Clay portrait." The former is based 
upon the portrait of Robert Carr, earl of Somerset. There are the 
two "Winstanley portraits," the "Bishop Newton," the "Cygnus 
Avoniae," the "Norwich" or "Boardman," the 'LBellows" or 
"Talma" portraits-most of them, a s  well as others, traceable t o  
one or other or both of the enterprising restorers thus named. 
About a dozen are reinforced, as corroborative evidence, with 
verses supposed to have issued from the pen of Ben Jonson. 
These are all to  be attributed to one ready pseudo-Elizabethan 
writer whose identity is known. With these pictures, apparently, 
should be ranged the composition, now in America, purporting t o  
represent Shakespeare and Ben Jonson playing chess. 

The "fancy-portraits" are also numerous. The 18th-century 
small full-length "Willett portrait" is a t  the Shakespeare Memo- 
rial-a charmingly touched-in little figure. There are  many repre- 
sentations of the poet in his study in the act of composition- 
they include those by Benjamin Wilson (Stratford Town Hall), 
John Boaden, John Faed, R.A., Sir George Harvey, R.S.A., C. 
Bestland, B. J. N. Geiger, and the painter of the Warwick Castle 
picture, etc.; others have for subject Shakespeare reading, either 
to the Court or to  his family, by John Wood, E .  Ender, R.  Westall, 
R.A., etc.; or the infancy and childhood of Shakespeare, by 
George Romney (three pictures), T. Stothard, R.A., John Wood, 
James Sant, R.A.; and Shakespeare before Sir Thomas Lucy, by 
Sir G. Harvey, R.S.A., Thomas Brooks, A. Chisholme, etc. These, 
and kindred subjects such as "Shakespeare's Courtship," have 
provided infinite material for  Shakespeare-loving painters. 

The engraved portraits on copper, steel, and wood number many 
hundreds. Vertue and Walpole speak of an engraved portrait by  
John Payne (fi. 1620, the pupil of Simon Pass and one of the first 
English engravers who achieved distinction); but n o  such print 
has been identified and its existence is doubted. Walpole perhaps 
confounded it  with that by W. Marshall, a reversed and reduced 
version of the Droeshout, which was published as frontispiece 
to  the spurious edition of Shakespeare's poems (1640). An en- 
graving, to  all but expert eyes unrecognizable as a copy, was made 
from it in 1815, and another later, by Swaine. William Faithorne 
(d. 1691) is credited with the frontispiece to Quarles's edition of 
"The Rape of Lucrece, by  William Shakespeare, gent." (1655). 
I t  was copied for Rodd by R. Sawyer and republished in 1819. It 
represents the tragic scene between Tarquin and Lucrece, and 
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above is inset an oval medallion, being a rendering of the Droes- 
hout portrait reversed. Of the earliest engravings from the 
Chandos portrait, the first is by L. du Guernier (Arlaud type) 
and that by M. (father of G.) van der Gucht; they are intro- 
duced into a pleasing composition. These, like Vertue's earlier 
prints, look to  the left; subsequent versions are reversed. Per- 
haps the most popular and important up to that time is the line- 
engraving (to the right) by Houbraken, a Dutchman, done for 
Birch's "Heads of Illustrious Persons of Great Britain" (1747- 
1752). This free rendering of the Chandos portrait is the parent 
of the numerous engravings of "the Houbraken type." Since that 
date many plates of a high order, from many of the principal 
portraits, have been issued, in the majority of cases being ex- 
tremely inaccurate. 

A number of portraits in stained glass have been inserted in the 
windows of public institutions. Typical of them are the German 
Chandos windows by Franz Mayer (Mayer & Co.) at Stationers' 
Hall, and in St. Helens, Bishopsgate (Professor Blaim); that of 
the Droeshout type in the great hall of the City of London school, 
and another by John R. Clayton in St. James's, Shoreditch. The 
Droeshout window by Savill, in the Empire theatre, London, has 
been removed to be placed, it is said, in the Drury Lane theatre. 
Ford Madox Brown's design is one of the best. 

We now come to the sculptured memorials. After Gerrard 
Johnson's bust no statuary portrait seems to have been executed 
until 1740, when the statue in Poets' Corner, Westminster Abbey, 
was set up by public subscription, mainly through the activity of 
the earl of Burlington, Dr. R. Mead, and the poet Pope. I t  was 
"invented" by William Kent and carried out by Peter Schee- 
makers. I t  is technically good, and is interesting as being the first 
sculptured portrait of the poet based upon the Chandos picture. A 
free repetition, reversed and with many changes of detail, is 
erected in a niche on the exterior wall of the town-hall of Strat- 
ford-on-Avon. The marble copy, much simplified, in Leicester 
Square, is by Fontana, a gift to London by Baron Albert Grant. 
By L. F. Roubiliac is the statue which in 1758 David Garrick 
commissioned him to carve and which he bequeathed to the 
British Museum. Three terra-cotta models for the statue are in 
the Victoria and Albert Museum and in private hands; a marble 
reproduction of it also exists. To Roubiliac also must be credited 
the celebrated "Davenant Bust" of blackened terra-cotta in the 
possession of the Garrick Club. This fine work of art derives 
its name from having been found bricked up in the old Duke's 
theatre in Portugal Row, Lincoln's Inn Fields, which 180 years 
before was d'Avenant7s. The fine alto-relievo representation of 
Shakespeare, by T.  Banks, R.A., between the Geniuses of Paint- 
ing and the Drama, is now in the garden of New Place, Stratford- 
on-Avon. It is remarkable that Banks's was the first British hand 
to model a portrait of the poet. 

In  more recent times numerous attempts have been made to 
reconstitute the figure of Shakespeare in sculpture. One of the 
most ambitious of these is Lord Ronald Gower's elaborate me- 
morial group presented by himself to Stratford and set up outside 
the Memorial Theatre in 1888. I n  1864 J. E. Thomas modelled 
the colossal group of Shakespeare with attendant figures of Com- 
edy and Tragedy that was erected in the grounds of the Crystal 
Palace, and in the same year Charles Bacon produced his huge 
Centenary Bust. The chief statues, single or in a group, in Lon- 
don still to be mentioned are the following: that by H. H. Arm- 
stead, R.A., in marble, on the southern podium of the Albert 
Memorial; by Sir Hamo Thornycroft, R.A. (1871), on the Poets' 
Fountain in Park Lane; by Messrs. Daymond on the upper storey 
of the City of London School, on the Victoria Embankment; and 
by F. E. Schenck, a seated figure, on the faqade of the Hammer- 
smith Public Library. The Droeshout portrait is the bas~s of the 
head in the bronze memorial by Professor Lantkri set into the 
wall on the conjectural site of the Globe Theatre (1909) and of 
the excellent bust by Mr. C. J. Allen in the churchyard of St. 
Mary the Virgin, Aldermanbury, in memory of Heminge and 
Condell (1896). A recumbent statue, with head of the Droeshout 
type, executed by H. McCarthy, was, through the efforts of 
Dr. R. W. Leftwich and the generosity of Mr. S. Saltus (an 

American lover of the poet) erected, in t912, in the south aisle 
of Southwark Cathedral. Among statues erected in the ~rovinces 
are those by H. Pegram in the building of Birmingham university 
(1908) and by M. Guillemin for the Nottingham University 
buildings. An imposing Shakespeare Monument by Sir Bertram 
Mackennal, has been erected in Sidney (1927). 

Several statues of importance have been set up in other coun- 
tries. The bronze by Paul Fournier in Paris (presented by 
an English resident) marks the junction of the Boulevard Hauss- 
mann and the Avenue de Messine (1888). The seated marble 
statue by Professor 0. Lessing was erected in Weimar by the 
German Shakespeare Society; and a seated statue in stone roughly 
hewn with characteristic breadth by the Danish sculptor, Louis 
Hasselriis, has for some years been placed in the apartment of 
the Castle of Kronborg, in which, according to the Danish tradi- 
tion, Shakespeare and his company acted for the king of Den- 
mark; the present castle, however, was not bullt till a later period. 
America possesses some well-known statues. That by J. Q. A. 
Ward is in Central Park, New York (1872). In 1886 W. 0. 
Partridge modelled and carved the seated marble figure for Lin- 
coln Park, Chicago; and later, Frederick MacMonnies produced 
his very imaginative statue for the Library of Congress, Washing- 
ton, D.C. This is in some measure based on the Droeshout en- 
graving. William R. O'Donovan also sculptured a portrait of 
Shakespeare in 1874. Undue consideration was given by some 
to the bust made by William Page of New York in preparation for 
a picture of the poet he was about t o  paint. As he was no 
sculptor the bust is no more successful than the picture. The 
bust by R. S. Greenough, based in part on the "Boston Zuccaro" 
portrait, must be included here, as well as the romantic marble 
bust by Augusto Possaglio of Florence (presented to  the Garrick 
Club by the tragedian Salvini in 1876); the imaginative work by 
Altini (Duke of Northumberland, Alnwick Castle) and the busts 
by F. M. Miller, E. G. Zimmermann, Albert Toft, J. E. Carew 
and P. J. Chardigny of Paris. The last named was a study made 
in 1850, for a proposed statue, roo ft. high. Attention has been 
accorded for several years past to the large pottery bust in high 
relief attributed to John Dwight's Fulham Pottery (c. 1675); 
the present writer, however, has established that it is by Lips- 
combe, in the latter portion of the 19th century. 

For the less significant sections of portraiture-the wood-carv- 
ings (including the medallion traditionally said to have been cut 
by Hogarth and inset in the back of the "Shakespeare Chair" 
presented to Garrick) ; the medals, coins, and token-money; porce- 
lain and pottery-figures, busts, etc.; engraved gems; and nu- 
merous other items, space cannot here be found. The curious 
reader is referred to the article in the eleventh edition of this 
work for numerous details touching the whole subject. 

BIBLIOGRAPHY.-The most important books on Shakespeare por- 
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ton Portrait, 1794, 8vo; J. Britton, On the Monumental Bust, 1816, 
8vo; J. Boaden, Authenticity of Various Pictures and Prints offered ac 
Portraits of S., 1824, 4to; A. Wivell, The Monumental Bust, 1827, 
8v0, and Inquiry into the S .  Portraits, 1840, 8vo; H. Rodd, The 
Chandos Portrait [18491,8vo; R. H .  Forster, Remarks on the Chandos 
Portrait, 1849, 8vo; J. P. Collier, Dissertation upon the Imputed 
Portraits, 1851, 8vo; C. Wright, The Stratford Portrait of S. ,  1861, 
avo; J. H. Friswell, Lzfe Portra2ts of W . S . ,  1864, 8vo; Sir G. Scharf, 
On the Principal Portraits of  S., 1864, 12mo; E .  T. Craig, S .  and his 
Portraits, Bust and Monument, 1864 and 1886, 8v0, and S.'s Portraits 
phrenologically considered, Philadelphia, 1875, 8vo ; G. Harrison, The 
Stratford Bust, Brooklyn, 1865, +to; W. Page, Study of  S.'s Portraits, 
1876, sm. 4to; J. P. Norris, Biblzography of  Works on the Portraits of 
S., Philadelphia, 1879, 8vo; The Death Mask of S., 1884, and The Por- 
traits of S., Phil., 1885,4to (very inaccurate) ; AmCdCe Pichot, S., avec 
les portraits authentiques (Revue Britannique) , Paris, 1888 ; Edwin 
Bormann, Der S.-Dichter: wer war's und wie sah er aus, Leipzig, 1902 
(Baconian) ; A. A. Bekk, Des Dichters Bild, Berlin, 1902, 8vo; John 
Corbin, A New Portrait of  S .  (the "Ely Palace"), I9?3, 8vo; M. H. , 
Spielmann, The Portraits of S . ,  1907, 8v0, and The Tztle-page of the 
First Folio, 1924; W .  B. Kempling, S .  Memorials in London, 1923; Sir 
G .  Greenwood, The Stratford Bust and the Droeshout Engraving, 1925 
(ant2-S*). See also Jaggard's S .  Bibliography (Stratford, 1911) ; Cat. 
of Portraits of W . S .  (Grafton Galleries, London, 1917) ; and, for an 
account of the portraits in the Barton Collectn., Boston Pub. Library, 
A. M. Knapp in their S .  Cat. (1880) ; and, for engraved portraits, the 
Grolier Club Shakespeare Cat. (New York, 1916). (M. H. S.) 
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GENERAL CLASSIFIED BIBLIOGRAPHY / Text (1923) ; W. W. Greg, Merry Wives ( I ~ I O ) ,  T w o  Elizabethan 

The following classified, list is an attempt to indicate the more Stage Abbdgements (1923) ; Studies i n  the First Folio (1924, by 

important books still valuable for study. For full lists see W. Jaggard's hands) ; L. Kellner, S .  (19~5)  ; and S'S 
Shakerpeare Bibliog-apJzy (Stratford, 1911). supplemented by the especiall~ in to sir in 
Jahrbuch of the German Shakespeare-Gesellschaft, which records 
later books, with articles in period~cals; also the annual Bibliography 
of the Modern Humanities Research Association, and the Y e a i s  Work  
$12 English Studies of the English Association. 

I. TEXTS 
The chief Quartos are reproduced in S. Quarto Facsimiles (1883- 

89, Quaritch), and the First Folio in facsimiles of 1902 (Clarendon 

S S  Handwriting (19 '~ )  ; A. W. "'lard and S's Ha'zd in 
the ' lay  ' f  S.T.M. (19'3) ; S. A. Tannenbaum, The Booke ' f  S.T.M. 

I (1927) 7 Problems in  S's Penmanship (1927). Scepticism as to S. 
authorship takes an extreme form in J. M. Robertson, S .  and 
Chapman (1917). Problem of  Merry Wives (1917); Problem of 
Hamlet (1919), Hamlet once more (1923). The S .  Canon (1922-zs), 
with an Introduction (1924), Problems o f  thp S .  Sonnets (1926); 
and is criticized in E. K. Chambers, Disintegration o f  S .  ( 1 9 ~ ~ ) .  

Press) and 1910 (Methuen), and a good reprint of 1862 (Booth). V. LITERARY APPRECIATION 
Eighteenth century learning from the editions of N. Rowe (1709), The best of the earlier criticism is in J. Dryden, Essays (1900, ed. 
A. Pope (1723-2j), L. Theobald (17331, W. Warburton (17471, 
S. Johnson (176j), E. Capell (17671, G..Steeve?s (17731,~ E. Malone 
(1790) and others is collected m the Thzrd Varzorum edition (1821), 
edited by J. Boswell from Malone's papers. T .  R. Lounsbury: The 
First Editors o f  S. (1906) describes the beginnings of textual crltlclsm. 

W. P. Ker) ;  D. Nichol Smith, Eighteenth Century Essays on S .  
(1903)~ S.  Criticism; a Selection (1916, including Lamb, Hazlitt, De 
Quincey) ; W. Raleigh, Johnson on S .  (1908) ; J .  W. Mackail, 
Coleridge's Literary Criticism (1908). Modern studies, from various 
standpoints are E. Dowden, S .  his Mind and Art (1874) ; A. C. 

Of innumerable later editions the most important are, for textual Swinburne, Study o f  S .  (1880) ; G. G. Gervinus, S .  Commentaries 
collation the Cambridge (1863-66, 1891-93, ed. W. G. Clark, J. Glover 1 (1883) ; W. Pater, Appreciations (1889) ; B.  Ten Brink, Five Lec- 
and W. A. Wright) and for general commentary the New Varzorum 
(1871, etc., ed. H.  H. Furnes,  in progress) and the Arden (1899-1924, 
various eds.). Less full, but handy for the ordinary reader, are the 
Zversley ( 1 8 ~ g - r ~ o ~ ,  ecl. C. H.  IIerford), the Temple (1894-96, 
ed. I. Gollancz), and the Yale (New York, 1918-27, various eds.). 
The "New" Cambridge (1921 etc., ed. A. T.  Quiller-Couch and J. D. 
Wilson, in progress) is interesting but speculative. The best un- 
annotated one-vol. texts are the Globe (1874, etc., ed. W. G. Clark 

tures on S .  (1895) ; G. Sarrazin, S's Lehrjahre (1897), Aus S's 
Meisterwerkstatt (1906) ; R. G. Moulton, S .  as a Dramatic Artist 
(1897) ; S. as a Dramatic Thinker (1907) ; G. Brandes, W. S .  (1898, 
1909); T. R. Lounsbury, S. U A  u Drumutic A r i i ~ t  j ~ y o ~ ) ,  A. C. 
Bradley, S n  Tragedy ( ~ g o g ) ,  Oxford Lectures i n  Poetry (1909) ; 
W. Raleigh, S. (1907) ; J.  Masefield, W. S. (1911) ; A. T .  Quiller- 
Couch, S's Workmaizship (1917) ; R. M. Alden, S.  (1922) ; B. 
Croce, Ariosto, S., and Corneille (1922) ; E. K. Chambers, S,: 

and W. A. Wright), the Oxford (ed. W. J. Craig) and the Cambridge A Survey, (1925) ; H. Granville Barker, From Henry V. to Hamlet 
(U.S.A., 1906, ed. W. A. Neilson) ; ascribed plays are in The Shake- (1925). Prefaces to S .  (1927) ; E.  E. Stoll, S. Studies (1927). 
speare Apocrypha (1908, ed. C. F. Tucker Brooke). The best separate 
editions of the Sonnets are by E .  Dowden (1881) ; H. C. Beeching I VI. LANGUAGE AND VERSIFICATION 
(1904) ; W. H.  Hadow (1907) ; R. M. Alden (1916) ; T. G. Tucker The best Glossary is that of C. T. Onions (1919), based on the 
(1924) ; and of the Poems by G. Wyndham (1898). 1 Oxford English Dictionary, and the best Concordance that  of J .  

11. BIOGRAPHY 
Most of the documentary evidence is in J. 0 .  Halliwell-phillipps, 

Bartlett (1894). Special dictionaries are F. G. Stokes, Characters and 
Proper Names i n  S .  (1924) ; E. H. Sugden, Topographical Dict. of 
S .  and his Fellow Dramatists (1925). Grammar, punctuation and 

outlines o f  the  if^ o f  S .  (ed,, 1898), and more briefly in D. H. metre are dealt with in E. A. Abbott, S n  Grammar (1888) ; W. Franz, 
Lambert, Cartae Shakespeareanae (1904) and C. F. T.  Brooke, S .  o f  , S .  Grammatik (3rd ed., 1924) ; P. Simpson, S n  punctuation (1~11)  ; 
Stratford (1926). The fullest narrative Life is by Sir Sidney Lee (ed., 
1 ~ 2 5 )  ; that by F. Q. Adams (1923) is also useful. Contemporary 
notices and allusions are in J.  J. Munro, S .  Allusion Book (1~09) .  
Valuable studies are G. R. French, Shakespeareana Genealogica 
(1869) ; F .  G. Fleay, Life and Work of S .  (1886) ; C. C. Stapes, 
S's Family (1901) ; Ss Elzvironment (1914) ; C. 1. Elton, W. S., 
his Family and FrJends (1904) ; J.  W. Gray, S's Marriage and 
Departure from Stratford (1905) ; E. Law, S .  as Groom of the 
Chanzber (1910). Conflicting views are in T. Carter, S .  Puritan 
and and Father H' S' Bowden, o f  S' 
(1899). The "Ireland" forgeries are discussed in E. Malone, Inquiry 
into the Autlzenticity o f  Certain Papers (1796) ; the ''Collier" 
forgeries in C. M. Ingleby, Complete View of  the S .  Controve7sy 
(1861) ; and the genuineness of some suspected documents is estab- 
lished in E. Law, Some Supposed S. Forgeries (1911) and More 
about S .  Forgeries (1913). 

111. ENVIRONMENT 
Reference should be made to the general bibliographies for 

ENGLISH LITERATURE;. ELIZABETHAN DR-A and . ~ E A T R E .  Here may 
be noted as of specla1 value for  the lllustratlon of S.:-On the 
drama, A. W. Ward, History o f  English Dramatic Literature (2nd 
ed., 1899) ; W. W. Greg, Henslowe's Diary (1904-08), Henslowe 
Papers (1907); F. E. Schelllng, EnglzJ'h Drama, 1558-1642 (1908); 
W .  Creizenach, Geschichte des nezceren Dramas, vols. iv. v. (1909, 
1916) ; F. S. Boas, S. and his E'redecessors (1896) ;--on the stage, 
J. T. Murray, ~ n g l i s h  ~ r a m a t i c  Companies (1910) ; C. C. Stopes, 
Burbage and S's Stage (1913) ; A. H. Thorndike, S ' s  Theater (1916) ; 
J. Q. Adams, S n .  Playhouses (1920) ; E. K. Chambers, Elizabethan 
Stage ( 1 ~ 2 3 )  ; W. W. Braines, Site o f  the Globe Playhouse (1924); 
T .  W .  ~ a l d w i n ,  Organisation and Perso?znel o f  the S .  Company 
(1927). ; S.  and the Theatre (1927, by various hands) ; on local 
conditions, T .  F. Ordish, S's London (1904); Sir S. Lee, Stratford- 
on-Avon (1907) ; E. I .  F ~ ~ P P ,  Mest?? Richard Q ~ Y ~ Y  (1924) ; 
Minutes a~zd  Accounts o f  the Corporation of Stratford-upon-Avon 
 dale SOC., 1921, etc., in progress) ; and on contemPoraW 
civilization, S's England (2nd ed., 1926). 

IV. PROBLEMS OF THE TEXTS 
Much recent study on the nature and origination of the extant 

texts is summarized in C. H. Herford, Sketch of Recent S.  Inveftiga- 
tion (1923). Bibliographical data are given in W. W. Greg, List 
o f  English Plays (1900) ; H. C. Bartlett, Mr. W. S. (1922). The 
relation of the Folios and Quartos, the possibilities of textual error, 
and the production of "surreptitious" texts are discussed in A. W. 
Pollard, S. Folios and Quartos (Igo9) ; Rich. 11. a New ~~~~t~ 
(1916) ; S's Fight with the Pirates (1917, 1920) ; Foundations of S's 

C. M. Ingleby, S. the Man and the Book, Part ii. with F. G. 
Fleay's corrected statistics of metre) ; J. B. ~ a ~ o r ,  chapters on 
English Metre (1886) ; G. KSnig, Vers in S's ~ r a m e i z  (1888) ; 
D. L. Chambers, &letre o f  Macbeth (1903) ; B. *4. P. Van Dam 
and C. Stoffel, W. S .  Prosody and Text ( 1 ~ 0 0 )  ; A. ~ e r r l ,  ~ e t r i s c h e n  
Unterschiede van S'S K .  John and J .  Caesar ( 1 ~ 1 ~ )  ; M. A. ~ a ~ f i e l d ,  
S'S (19~01. 

VII. SOURCES AND KNOWLEDGE 
Sources of S,s plots are collected in W. C. Hazlitt, sjs Library 

(1875) ; S .  Classics (1903-13, by various eds.) ; W. G. Boswell Stone, 
S j s  Holinshed ; W. W. Skeat, ps plutarch (1892) ; R, H. carr,  
Plutarch7s Lives. His range of reading is studied in H. R. D. Anders, 
ps Books (1904), and special aspects in R. F ~ ~ ~ ~ ~ ,  E~~~~ on the 
Learning o f  S. (1767) ; P. Stapfer, S. and classical ~ ~ ~ i ~ ~ i ~ ~  (1880) ; 
R, K. ~ ~ ~ t ,  Classical ~ ~ t h ~ l ~ ~ ~  in S. (1903) ; M. W. ~ ~ ~ ~ ~ l l ~ ~ ,  
S's Roman Plays and their Background (1910) ; C. Wordsworth, 
Svs Knowledge and Use o f  the Bible (4th ed., 1892); T .  Carter, 
S .  and Holy Scripture (1905) ; J. A. R. Marriott, English History 
i n  S .  (1918) ; J .  M. Robertson, Montaigne and S .  (1909) ; G. C. 
Taylor, S's Debt to iMontaigne (192 j) ; H.  Green, S.  and the Emblem 
Writers (1870) ; R. Jente, Proverbs of S .  (1926) ; and his experience 
of life in W. L. Rushton, S .  a Lawyer (1858) ; Lord Campbell, 
S's Legal Acquirements (1859) ; W. C. Devecmon, I n  re S's Legal 
Acquirements (1899); C. Allen, Notes on the Bacon S .  Question 
(1900) ; J. C. Bucknill, Medical Knowledge of S .  (1860) ; ,Wad Folk 
of S. (1867) ; J .  Moyes, Medicine find Kindred Arts in the Plays of S .  
(1896) ; W. Blades, S .  and Typography (1872) ; E.  W. Naylor, 
S. and Music (1896) ; G. H. Cowling, Music on  the S 'n  Stage 
(1913) ; E. Noble, S's Use o f  Song (1926) ; D. H. Madden, Diary 
of Master William Silence (1907, on field sports); W. L. Rushton, 
S an Archer (1897) ; H. N. Ellacombe, S .  as an Angler (1883) ; 
piant-lore and Garden-Craft of S. (3rd ed., 1896) ; F. G. Savage, Flora 
and Folk-lore of S .  (1923) ; T.  F. Dyer, Folk-lore o f  S.  (1884) ; A. 
~ u t t  Fairy iMythology of S .  (1900) ; J .  E. Harting, Ornithology o f  S .  
(187;) ; W, H. seager, hraturd ~ i ~ t ~ ~ ~  ilz Ss Time ( 1 8 ~ 6 )  ; W. B. 
Whall, S's Sea Terms Erplained (1910) ; A. B. Jameson, S's Heroines 
(2nd ed., 1879) ; H. Martin, Some of S's Female Characters (188j) ; 
A. M. Mackenzie, Women in S's Plays (1924). (E.  K. C.) 
SHALE OIL. The shale oil industry, although known 

in France in the early Part of the 19th centmy, owes its existence 
in its present form to  Dr. James Young, who, in 1850, obtained 
his well-known patent for producing paraffin oil and paraffin from 
bituminous coal by slow distillation. n i s  process was even worlted 
in America until the discovery of petroleum. The industry 
has been centred in the Mid-Lothian area of Scotland since 1862 
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and an average of about three million tons of raw shale has been 
raised for many years. The oil shale of Scotland is dark grey 
with a laminated or horny fracture. I t s  specific gravity is about 
1.7 j .  The oil consists chiefly of paraffins and olefins. 

Shales are widely distributed throughout the world. The French 
industry is older than that of Scotland; the deposits in New 
South LVales are very much richer than those of Europe and 
yields of over loogal. per ton have been quoted; in Germany 
there are vast quantities of lignites and brown coals that are 
being worked vigorously; while in Colorado and Utah there is 
an immense potential wealth of this material. 

The world-wide exploitation of oil shale, however, is dependent 
entirely on the exhaustion of petroleum and there appears to be no 
immediate likelihood of any shortage in this direction. The 
world's annual production of mineral oil is approximately 150 
million tons. 

Shale Oil Refining.-Originally, horizontal retorts similar 
to those in coal-gas manufacture were employed. The first step 
in advance was made by Henderson in 1873 when vertical retorts 
with a capacity of 18cwt. were arranged in groups of four and 
charged in rotation. The outlet for , the oil vapours was at the 
lower end of the retort, and steam was blown in copiously to 
assist in  the uniform heating of the shale and to remove oil 
vapours. The later Henderson retorts worked continuously and 
were gas-heated. The upper part was of cast iron and heated to 
about goo0 F whilst the lower part was fireclay maintained to 
about 1,300~ F. The charge in the retort travelled downwards 
owing to the periodical removal of spent shale at  the bottom and 
no shale passed into the fireclay section until i t  had yielded all 
its oil. In  the lower section the high temperature and the presence 
of steam brought about the removal of the nitrogen in the shale 
in the form of ammonia. The vapours from the retorts passed 
through air condensers in which ammoniacal liquor and crude oil 
were separated. The uncondensed gas was stripped of its light 
gasolene and used as fuel. 

Crude shale oil is dark in colour and has a specific gravity 
approaching 0.890 and a setting point of about goo F. I t  contains 
about 80% of hydrocarbons together with pyridine bases and 
cresols. I n  the refining of shale oil, ample steam is used in the 
stills, which are continuous in opcration. The various fractions 
are agitated with acid and soda and again redistilled into crude 
naphtha (up to 0.770 specific gravity) and to burning oil (up to  
0.850 specific gravity) and into "heavy oil and paraffin" which is 
solid at  ordinary temperature. The acid and soda treatment and 
redistillation is repeated on the lighter fractions, whilst the solid 
paraffin is separated by chilling and pressing from the lubricating 
oil base-so that finished naphtha, burning oil, solid paraffin and 
lubricating oils are ultimately obtained. 

The  following table gives an average yield: 
Gasolene and naphtha . . . . . . 6.90% 
Burning oils . . . . . . . 31.84% 
Intermediate and lubricating oils . . . . . 23 97% 
Crude paraffin wax . . . .  . . . 13 53% 
LOSS . . . .  . . . . . 2457% 
From the ammoniacal liquor ammonia is driven off by the 

application of heat and lime, the liberated gas is brought into 
contact with sulphuric acid and converted into ammonium sul- 
phate, a by-product that has been of considerable importance to  
the industry. (See PETROLEUM; GASOLINE.) (A. E. D.) 

SHALLOT (Alliunz ascalonicun~) (family Liliaceae), a hardy, 
onion-like perennial with small, elongated, somewhat angular 
bulbs that develop in clusters on a common base. The leaves are 
short, small, cylindrical and hollow. The flowers of the compact 
umbel are lilac or reddish in colour. The shallot is probably of 
Asiatic origin. The common so-called shallot that is marketed 
extensively as green spring onions is in fact a form of A.  cepa. 

(V. R. B.) 
SHALMANESER [Ass. Sulminu-a~arid, "the god Sulman 

(Solomon) is chief"], the name of five Assyrian princes. 
SHALMAXESER I ,  son of Hadad-nirari I ,  succeeded his father 

as king of Assyria about 1280 B.C. He carried on a series of 
campaigns against the Aramaeans in northern Mesopotamia, 
annexed a portion of Cilicia to the Assyrian empire, and estab- 

lished Assyrian colonies on the borders of Cappadocia. According 
to his annals, discovered at  Assur, in his first year he conquered 

I eight countries in the north-west and destroyed the fortress of 
Arinnu, the dust of which he brought to Assur. I n  his second 
year he defeated Sattuara, king of hfalatia, and his Hittite allies, 
and conquered the ~vhole country as far south as Carchemish. 
He built palaces a t  Assur and Nineveh, restored "the world- 
temple" at  Assur, and founded the city of Calah. 

SHALMANE~ER I11 succeeded his father Assur-nazir-pal I1 
859 B.C. His long reign was a constant series of campaigns 
against the eastern tribes, the Babylonians, the nations of Mesopo- 
tamia and Syria, as well as Cilicia and Ararat. His armies pene- 
trated to Lake Van and Tarsus, the Hittites of Carcheinish mere 
compelled to pay tribute, and Hamath (Hamah) and Damascus 
were subdued. I n  853 B.C. a league formed by Hamath, Arvad, 
Ammon, "Ahab of Israel" and other neighbouring princes. under 
the leadership of Damascus, fought an indecisive battle against 
him a t  Karkar (Qarqar), and other battles followed in 849 and 
846. (See JEWS 8 7.) In  842 Hazael was compelled to take 
refuge within the walls of his capital. The territory of Damascus 
was devastated. and Jehu of Samaria (whose ambassadors are 
represented on the Black Obelisk now in the British Museum) sent 
tribute along with the Phoenician cities. Babylonia had already 
been conquered as far  as the marshes of the Chaldaeans in the 
south, and the Babylonian king put to death. In  836 Shalmaneser 
made an expedition against the Tibareni (Tabal) which was fol- 
lowed by one against Cappadocia, and in 832 came the campaign 
in Cilicia. In  the following year the old king found it  needful 
to hand over the command of his armies to the Tartan (com- 
mander-in-chief), and six years later Nineveh and other cities 
revolted against him under his rebel son Assur-danin-pal. Civil 
war continued for two years; but the rebellion was a t  last crushed 
by Samas-Rimmon or Samsi-Hadad, another son of Shalmaneser. 
Shalmaneser died soon afterwards in 824 B.C. H e  had built a 
palace at  Calah, and the annals of his reign are engraved on an 
obelisk of black marble which he erected there. 

See V .  Scheil in Records o f  the Past, new series, iv. 36-79. 
SHALMANESER V appears as governor of Zimirra in Phoenicia 

in the reign of Tiglath-pileser I11 and is supposed by H.  Winckler 
t o  have been the son of the latter king. At all events, on the 
death of Tiglath-pileser, he succeeded to the throne the 25th of 
Tebet 727 B.c., and changed his original name of Ulul; to that 
of Shalmaneser. The revolt of Samaria took place during his 
reign (see JEWS § 10), and while he was besieging the rebel city 
he died on the 12th of Tebet 722 B.C. and the crown was seized 
by Sargon. 

For these rulers see B~BYLONIA AND ASSYRLA: History. (A .  H. S.) 
SHAMANISM, the name commonly given to the religion of 

the Ural-Altaic peoples. The shaman or priest (Tungus samalz, 
Altain Turk kama, cf. Russian kamlanie) is (a) priest, (b)  medi- 
cine man, (c) prophet. Family Shamanism is connected with the 
domestic ritual. Professional shamans are not definitely attached 
to a social unit. A supernatural gift is everywhere a necessary 
qualification, and in some cases the office is hereditary-if a 
descendant shows a disposition for the calling. Each family pos- 
sesses one or more drums, and when these are beaten some mem- 
ber tries to communicate with the spirits. The possession is asso- 
ciated with hysteria. I t  is obtained in various ways, by dreams, 
visions, and fasting. Consecration rites are lengthy and expensive. 

See M .  A. Czaplicka, Aboriginal Siberia (1.914). 

SHAMASH or SAMAS, the common Semitic word for "sun." 
In  pre-Islamic times Samsu was regarded throughout Arabia as a 
goddess and often called ita "goddess," wife of the moon god 
Wadd, and mother of Athtar, the planet Venus. H e r  symbol in 
Arabia was a disk. Among the north Semitic races (Canaanitic 
and Aramaean) the name is SenteS, SimSi, and always masculine. 
Traces of Canaanitish worship are found in the Old Testament. 
for which see I1 Kings 23, 11, where the horses and the chariots 
of Canaanitish heathendom were removed by Josiah. The  sun- 
god is symbolised by the horse in pre-Islamic Arabia also, and 
pillars called bammaninz, bearing the sun disk, were set upon the 

, altars of the Canaanitish Baeals. I n  Arabia this deity has the 
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epithet "Mistress of heat," when she is the summer sun, and 
"Mistress of the distant region (south)," when she is the winter 
sun. When the Semites first appear in history in Babylonia they 
identified their sun god (SamaS) with the older Sumerian sun god, 
Utu, Babbar, and it  is probable that this caused the change in 
gender throughout the north Semitic peoples. This contact of 
the Semite with the Sumerians occurred as early as 3200 B.C. 
He became here one of the great deities of ancient religion, and 
lost all earlier Semitic traces to  be completely transformed into 
a Sumerian deity; as such his cult appears throughout Babylonian 
and Assyrian history and survived a t  various Syrian centres to  a 
late period. The two chief centres of sun-worship in Babylonia 
were Sippara (Sippar), represented by  the mounds at  Abu Habba, 
and Larsa, represented by  the modern Senkerah. At both places 
the chief sanctuary bore the name E-barra (or E-babbara) "the 
shining house3'-a direct allusion to the brilliancy of the sun-god. 
Of the two temples, that kt Sippara was the more famous, but 
temples to Shamash were erected in all large centres-as Baby- 
lon, Ur, Nippur and Nineveh. 

The attribute most commonly associated with Shamash is 
jiistice. Khamniurabi attributes to Shamash the inspiration that 
led him to gather the existiqg laws and legal procedures into a 
code, and in the design accompanying the code the king represents 
himself in an attitude of adoration before Shama$h as the 
embodiment of the idea of justice. Several centuries before 
Khammurabi, Ur-Nammu of the Ur dynasty ( c .  2600 B.c.) de- 
clared that he rendered decisions '.'according to the just laws 
of Shamash." 

Together with Sin and Ishtar, Shamash forms a second triad 
by the side of Anu, Be1 and Ea. The three deities, Sin, Shamash 
and Ishtar ( q  v.), the sun, the moon and Venus form an astro- 
nomical triad corresponding to the same early Arabian triad. At 
times, instead of Ishtar, we find Adad (q.v.), the storm-god, 
associated with Sin and Shamash. I n  Sumero-Babylonian religion 
Shamash was regarded as the son of the moon god, Sin. 

The consort of Shamash was known as Aya. 
BIBLIOGRAPHY.-A. Schollmeyer, Sumerisch-babylonische Hymnen 

and Gebete an  SanaaS (Paderborn, 1912). P. Jensen, Texte zur msy- 
risch-babylonischen Religion (Berlin, 1925), pp. 96-107. On symbols, 
C. Frank, Bilder und Sqlmhole babylonisck-assyrisclter Gotler (Leipzig, 
1906), pp. 15-17, four pointed star, Maltese Cross, horse, winged disc. 
For the earIy Arabian deity, Handbuch der Altarabischen Altertums- 
kunde, vol. i. (Copenhagen, 1927), pp. 224-228, etc. 

SHAMMAI, a Jewish scribe of the time of King Herod, whom 
tradition almost invariably couples with Hillel (q.v.), with whom 
he stood in striking contrast, not merely in legal-religious deci- 
sions and discussions, but also in character and temperament. The 
opposition between Shammai and Hillel was perpetuated by their 
respective schools, till, under Gamaliel I I . ,  the strife was decided 
at  Jabneh in favour of the school of Hillel. 

SHAMOKIN, a borough of Northumberland county, Penn- 
sylvania, U.S.A., on Federal highway 1 2 0  and Shamokin creek, 
45 mi. (in an air line) N. by E, of Harrisburg. I t  is served by 
the Pennsylvania and the Reading raihays. Pop. (1920) 21,204 
(89% native white) ; in I930 it  was 2 0 , 2  74; the 1940 federal cen- 
sus was 18,810, with 19,281 more in Coal township, immediately 
adjoining. I t  lies a t  an altitude of 700 ft . ,  in the midst of beauti- 
ful mountain scenery. The mining, preparation and handling of 
anthracite constitute the principal industry. Shamokin was incor- 
porated as a borough in 1864. I t  took its name from that of the 
creek, which is probably a corruption of an Indian word meaning 
"full of eels." 

SHAMYL ( c .  1797-1871), the leader of the tribes of the Cau- 
casus in the war against Russia. H e  was born about 1797 and, 
educated by the Mullah Djemaleddin, soon took a leading part 
in preaching a holy war against the Russians. He was both the 
spiritual and military leader of the tribes, who maintained the 
struggle far  twenty-five years (1834-1859). Shamyl's romantic 
fight fo r  independence, making him a sort of ally of England and 
France a t  the time of the Crimean War (1853-js), earned him a 
European reputation. But the capacity of the tribes for resistance 
was already failing, and when at  the close of the Crimean War 
Russia was able to  employ large forces on the Caucasus, the 

defenders were gradually subdued, Shamyl himself being cap- 
tured in 1859. The rest of his life was spent in a n  easy captivity 
at Kaluga, St. Petersburg and Kiev. H e  died a t  Mecca during a 
pilgrimage in 1871. One of his sons took service in  the Russian, 
the other in the Turkish army. 

SHAN, a southern Mongoloid race, one of the most numerous 
znd important of Asia, constituting a large proportion of the pop- 
ulation of Assam, Burma, Siam and probably southern China. 
Their own name for themselves is Tai (Thai), "Free." "Shan" is 
probably a Chinese term meaning mountaineer and the same word 
as Siam, where, however, the name for the race is Lao. I n  Assam 
they are called Alzom; Pai' and Ngiou are other terms used in 
China and Burma. They seem to have come originally from the 
Kinlung mountains north of Szechwan, and to have fused with the 
Chinese, and with the leucoderm aborigines who survive all over 
the uplands between Tibet and the coast of Cochin-China. The 
expansion of the Shans towards the sea, a t  the expense of the Mon- 
Khmer nation, took place about the seventh century A.D. The 
Chinese invasion of Burma in the thirteenth century gave them the 
predominant position in ASIA: Farther Asia, which they held till 
the sixteenth century Assam they invaded in the thirteenth cen- 
tury and held until the eighteenth. 

They are  widely diffused, and having amalgamated with other 
races are to  be found in varying grades of culture, but although 
without political cohesion they display marked ethnical uniformity. 
Their written languages, based on the Devanagari script, may be 
also connected with the picture-writing system of the Lolo (q.v.). 
I n  the case of the Ahoms the language is virtually extinct, though 
many "putis"-books written on strips of palm leaf-are extant. 

I n  religion the Shans are Buddhists, except in  Assam where 
most of them have been Hinduized. The body is usually cremated, 
sometimes buried. They are notorious for  gambling, but otherwise 
fairly industrious, growing cotton, tea and irrigated rice, breeding 
horses, catching elephants, mining for jade and amber. They are 
renowned for metal-work, swords in particular. The  men tattoo 
their bodies as  a rule and incise the skin for the insertion of 
precious stones as talismans. Their political organization is mostly 
in small states under princelings known as Tsawbwa. Polygamy 
is permitted, but monogamy is usual; and though the family is 
patrilineal, the bridegroom frequently resides with the bride's 
parents. They use a variation of the Chinese calendar system, 
reckoning by cycles of sixty years, each cycle containing five stems 
of twelve years each. Their language is highly tonal. 

See Colquhoun, Among the Shans (1885) ; Scott and Hardiman- 
Gczetteer of Upper Burma and the Shun States (1900) ; Cochrane, 
The Shuns (1915). (J. H. H.) 

SHANGALLA, a name loosely applied by Abyssinians to 
the non-Arab and non-Abyssinian tribes living in the fertile belt 
which bounds Abyssinia on the west. The principal tribes are 
the Legas, Bertat, Gumus, Kadalos and Sienetjo. I n  some, Galla 
blood predominates : others are Negroids. 

SHANGHAI, the commercial metropolis of China and one 
of the world's greatest seaports (31' 15' N., 121' 27' E.). The 
geographical position of Shanghai in respect both t o  the natural 
arteries of trade in China and to its wider space relations with 
the chief commercial regions of the world is extraordinarily favour- 
able. T o  a degree unparalleled in any other great country is the 
foreign trade of China concentrated by  geographical conditions 
into a single sea-gate. The magnificent natural waterways, which 
form the drainage basin of the Yangtze kiang, give to  the great 
port a t  its outlet to the Pacific a vast hinterland, characterised 
by the unique range of its production and the magnitude of its 
population, estimated at  180 millions. The hinterland of Shang- 
hai is not indeed limited to the Yangtze basin, vast though that 
is, for the port gathers up a large share of the coastwise commerce 
of the ports of Chekiang and Fukien, backed by the high ranges 
of south-east China which hinder their communications with the 
interior; while a part of the north China plain is also more closely 
connected with it than with any other outlet. I t  may be said that 
about one-half of China, and economically the more important 
half, is ultimately served by Shanghai; and its contribution to the 
revenue of the Maritime Customs is four times as  great as that of 
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any other Chinese port. I ts  general world position is also ex- 
tremely advantageous. I t  is the nearest port of China t o  Japan 
proper. I t  lies approximately midway along the rich monsoonal 
margin of Eastern Asia, from Malaya t o  Primorsk, while the 
fringing group of archipelagoes from the Philippines t o  Japan 
contribute greatly to  the importance of the China seas. From a 
wider standpoint it  is about equidistant, reckoned by shipping 
routes, from the two most developed industrial regions of the 
world, western Europe and eastern North America. 

T h e  Port of Shanghai.-The native city of Shanghai, on the 
left o r  west bank of the Whangpoo branch of the Yangtze, 
is the nucleus of the vast urban agglomeration which now bears 
its name. Although a city of some antiquity and an outlet of 
the rich deltaic region, it  had little more than local importance 
prior to the Treaty Port period. I t s  commerce was consider- 
ably less than that of Ningpo, on a deep-water harbour on the 
southern shore of Hangchow Bay, with a position relative t o  
the Yangtze delta comparable to that of Marseilles in rela- 
tion to the RhBne. In  the course of the naval operations during 
the first Anglo-Chinese or "Opium" war the British realized 
the possibilities of Shanghai and at  the Treaty of Nanking 
(1842) it was included among the five "Treaty" ports opened 
t o  foreign trade. In  the following year the English settlement 
was located to the north of the native city and was defined 
by the Soochow Creek on the north, the Yang-king canal on the 
south and the Whangpoo river on the east. Later the narrow 
strip between the Yang-king canal (now filled in) and the native 
city became the site of the French settlement, while the Ameri- 
can settlement grew up on the northern side of the Soochow creek. 
The local advantages of the site were a position on the estuary 
as near to the sea as physical circumstances permitted a deep 
water port to  be formed and the junction with the Whangpoo of 
the Soochow Creek, which linked it  with one of the richest regions 
of the delta. To  set against these advantages are certain draw- 
backs with which modern Shanghai is still contending. The first 
is the fact that the city is wholly built on the alluvial deposits of 
mud and silt with which the Yangtze has been gradually filling up 
the original basin that now constitutes its delta. The International 
Settlement stands on what was formerly a marshy swamp and, al- 
though by careful drainage it  has been converted into a fairly 
healthy site, the soft character of the ground limits the height 
and weight of the buildings placed upon it. Thus, with the rapid 
growth of population, the city tends both to be congested with 
small buildings and to expand over a very large area. Hence a 
difficult problem of regional planning has emerged. The second 
difficulty concerns the character of the Whangpoo, on which 
Shanghai depends for its communications with the south channel 
of the Yangtze and the open ocean. As ships began t o  increase 
rapidly in  draught the many shoals in the river and the shallowness 
of the water a t  its bar threatened to make Shanghai inaccessible 
t o  large vessels. The problem has now to some extent been solved 
by the work of the Whangpoo Conservancy Board which derives 
its authority directly from the Chinese Government and com- 
prises the following officials: the Commissioner for Foreign Affairs 
for the Province of Kiangsu, the Shanghai Commissioner of Cus- 
toms and the Shanghai Harbour Master. By means of a series of 
costly works, extending over a period of more than 2 0  years, the 
IVhangpoo has been converted from an irregular creek, pro- 
gressively silting up, into a good shipway with a minimum depth 
of 24 t o  26 feet a t  the lowest tides and a high water depth of 
30 to 42 feet available throughout the year. Continuous dredging 
is necessary to  maintain these depths, which are not yet sufficient 
and the largest liners do not enter the river but discharge passen- 
gers and cargo into tenders and lighters outside Woosung, where 
the Whangpoo enters the Yangtze, and which has become the 
recognized outport of Shanghai. At the present time, however, i t  
is not so much the navigation of the Whangpoo as  the entrance to 
the ITangtze itself some 30 miles below Woosung, which pre- 
sents the most serious engineering problem. The increase in the 
draught of ships has been so great in recent years as  to  make the 
navigation of the Yangtze bars difficult, and while this affects the 
Yangtze ports in general, it particularly concerns Shanghai as a 

world port. The present position is that whereas many ships 
having draughts of about 30 feet now arrive off the river and a 
further increase of draught is inevitable, the depth in the main 
channel of the Yangtze at  the "Fairy Flats" is only about 16 to 
17 feet a t  extraordinary low water, 26 t o  28 feet a t  neap high 
water and 30 t o  32 feet a t  ordinary spring high water. The deep- 
ening of one of the bars seems indispensable to the future welfare 
of the port of Shanghai but, owing to the great size of the bars, 
which are many miles in  length, to the rapid changes produced by 
tidal forces and the absence of solid foundations for training 
works, the task involvedis of immense magnitude. The problem 
has been engaging the attention of the Whangpoo Conservancy 
Board for many years and in 1921 it  convened a committee of 
harbour and river experts whose detailed report, made after a 
thorough investigation, is now being considered. The gist of the 
recommendations is that by means of the largest dredgers pro- 
curable a channel should be  cut through the Fairy Flats, deepen- 
ing it  "gradually foot by  foot t o  as  great a width as required and 
as possible and to provide as soon as feasible a channel of 600 feet 
bottom width for the passage of ships drawing 33 feet a t  ordinary 
neap high water." The committee further recommends the ex- 
pansion of the existing Whangpoo Conservancy Board "into a new 
body, which might be known as the Shanghai Harbour Board, with 
more extended powers and more directly representing shipping 
and trade interests." I t  is pointed out that "the inauguration of a 
strong harbour policy a t  the earliest possible moment is a sine 
qua nolz for the prosperity of the port, will strengthen the 
position of Shanghai as the principal transhipment and distributing 
centre, and will confer immense benefits upon the shipping and 
commerce of China." 

Apart from its maritime and river communications Shanghai is 
an important railway centre. 

(I ) .  I t  is connected by the Shanghai-Nanking (Hu-Ning) rail- 
way with Nanking (194 miles) a t  the apex of the delta, whence 
by ferry across the river it is linked by the Tientsin-Pukow rail- 
way with Peking, north China, the South Manchurian and Trans- 
Siberian railways. By the overland route Shanghai can be reached 
from Western Europe in about a fortnight. There is a local 
branch of the Shanghai-Nanking railway ta  the outport, Woo- 
sung. 

(2).  The Shanghai-Hangchow-Ningpo railway (Hu-Hang- Jung) , 
with a mileage of 178, connects the metropolis with the southern 
margins of the delta, the important districts round Hangchow Bay 
and the ancient emporium of Ningpo, with which it  has very inti- 
mate commercial relations. 

Trade.-The chief function of Shanghai is to  serve a s  the prin- 
cipal entrefit for the trade of central and much of north China 
and particularly to  transact trans-oceanic business. The  total ton- 
nage using the port in 1926 was returned a t  33,937,466, making 
it-on the criterion of tonnage-the premier port of the Far  
East and the fifth port of the world. Of this tonnage the share 
of the British Empire was 32.67%, of Japan 27.96%, of China 
~ j . o j %  and of the United States of America ~ z . o j % .  Approxi- 
mately half the total shipping is engaged on coastal and river 
trade, shared as follows: British Empire 37.9801,, China 30.56%, 
Japan 21.19%, U.S.A. 1.75%. 

Of the total ocean shipping of Shanghai, Japan in 1926 claimed 
(in tonnage) 34.48%, the British Empire 27.56%, and the United 
States 21.94%. About one-half of the shipping engaged on the 
trans-Pacific (northern) trade, which forms approximately 10% 

of the total, is owned by  the United States and most of the 
remainder is shared between the British Empire and Japan. 

The general character of Shanghai's trade is indicated by the 
following analysis : 

I924 
Millions of Haikwan Taels. 

(H.T.=3s.?$$d. in 1924) 
Imports 

Foreign goods from foreign ports and Hongkong . . . 483.5 
Foreign goods from Chinese ports . . . . . . 4.6 
Chinese goods from Chinese ports . . . . . . 311.0 - 

Total Imports . 799.1 
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Exports 

Foreign goods re-exported to foreign ports 12.7 

Foreign goods re-exported to Chinese ports . 174.2 

Imported Chinese goods re-exported to foreign ports 155.9 
Imported Chinese goods re-exported to Chinese ports 63.9 
Local Chinese produce exported to foreign ports . 1ao.5 
Local Chinese produce exported to Chinese ports - 263.9 

Total Exports 791.1 

The table indicates the importance of the re-export business which 
forms about 40% of Shanghai's gross trade. 

In  1926 Shanghai yielded no less than 41.81% of the total 
revenue of the Maritime Customs, a fair indication of her share 
of China's foreign trade. Swelling the total volume of trade there 
is, moreover, a large importation of Chinese products in junks 
which passes through the "native" customs. The possibilities of 
the future are indicated by the fact that, so far as purchasingpower 
is concerned, China is still in its infancy and the Yangtze valley 
with its r8o millions imports less than Australia with six mil- 
lions. The list of foreign goods imported into Shanghai is increas- 
ingly varied but considerably the most valuable items are cotton 
piece goods (grey, white or dyed, printed, etc.) and raw cotton 
(including thread and yarn) w h i ~ h  in 1926 reprebeilted respec- 
tively about 87 and 89 million Haikwan Taels out of total imports 
valued a t  596 millions. I n  1926 Shanghai took over 80% of 
the total Chinese import of foreign cotton. Among other out- 
standing imports are tobacco, sugar, oils and soap, cereals and 
coal. Out of a total export trade in  1926 valued a t  about 362 mil- 
lion H.T. silk, silk materials and products accounted for nearly 
I 54 millions, vegetable products (particularly bean and wood oil) 
78 millions and textiles and textile products other than silk nearly 
37 millions An important and growing item is the export t o  
Europe of frozen eggs, albumen and yolk. The chief participants 
in the import trade of Shanghai are the British Empire, supplying 
cotton piece goods, woollens, raw cotton (Indian) and machinery, 
the United States (machinery, tobacco, wheat and kerosene), 
Japan (cotton piece-goods and coal) and China itself (raw cotton, 
coal, metals, hides and skins). The United States is the chief 
foreign market for Shanghai, which is responsible for 33% of the 
total Chinese exports to America. N o  less than 65% of Shanghai's 
exports to U.S.A. consists of raw silk and silk products. 

I n d u s t r i a l  Life.-Shanghai is not only China's premier sea- 
port and commercial metropolis, i t  is also incomparably the 
chief manufacturing centre of the country and the city where the 
new industrial activities and tendencies are most conspicuous~y 
displayed. This is the result of many causes, chiefly connected 
with its geographical position as the gateway of commercial China 
and the base of Western influences. Raw material reaches it from 
all parts of China and from many foreign sources. I t  lies in one 
of the most densely peopled regions of the country, with traditional 
skill in handicrafts. Fuel for  power, although comparatively lack- 
ing in the immediate vicinity, is cheaply imported. The main re- 
liance is on coal imported chiefly from Japan, the Kaiping field 
of Hopeh (Chihli) via Chinwangtao, Fushun near Mukden in 
Manchuria and from the Shantung fields via Tsingtao, while 
further supplies from the interior coal basins of Shansi, Honan and 
Hunan reach it  by the Yangtze from Hankow. Finally the im- 
mense opportunities for industrial development, the immunities 
hitherto enjoyed by the International Settlement and the relative 
security which i t  has offered, in  contrast to the troubled condi- 
tions of the interior, have attracted not only foreign but Chinese 
capital. The rapid expansion of native industries in the Shanghai 
area is one of the most noteworthy features of recent years, espe- 
cially during and since the World War (1914-18). This is strik- 
ingly shown by the increased importance of "Total Exports of 
local origin" in the returns of the Maritime Customs. In the 
decade preceding the War they ranged in value from about 70 t o  
95 millions of Haikwan Taels per annum. Since 1918 they 
have never been less than 2 0 0  and in 1924 reached 384 millions. 
Their value is now about half that of the net trade of the 
port. The major industries of Shanghai are concerned either 
with her primary activity as a sea-port, e.g., shipbuilding, for which 
there are now five yards, or with the large-scale manufacture of 
raw materials on modern factory lines. Of the latter the most out- 

standing is the cotton industry whose development has been re- 
markably rapid. There are at  present 58 cotton mills in Shanghai 
out of a total of 119 in China. They employ over half the total 
number of cotton operatives in the whole country and account 
for  6 0  per cent of the looms and 52 per cent of the spindles 
used in China. At first it was mainly a Western and Japanese 
industry but since the War there has been a steady advance in the 
Chinese ownership of mills. The present position is as follows :- 

Labourers 
30 Japanese cotton mills employing . . . . 58,113 
24 Chinese cotton mills employing . 49,908 

4 British cotton mills employing . 16,500 
-- 

Total, 58 . . . .  124,521 
The four British mills are the only cotton factories of this nation- 
ality in China but 70% of the spindles used in Shanghai are of 
British origin. 

Other large industries of the same type include steam (silk) 
filatures-economically a very promising development for China- 
over 40 modern rice-hulling factories, leather factories and paper 
mills. Shanghai is one of the greatest centres of the engineer- 
ing industry irk the Far East. Amoiig the largest enterprises 
of this kind are the Kiangnan Dock and Engineering works 
(Chinese Government) (dock), the Shanghai Dock and Engineer- 
ing Co., Ltd. (British) (5 docks), New Engineering and Shipbuild- 
ing Co., Ltd. (British), the Marine Motor Works (British), China 
Engineering Works (Chinese), Eastern Engineering and Shipbuild- 
ing Works (Sino-Japanese). There is also a great variety of mis- 
cellaneous industries, including cigarette factories, egg product 
plants, meat and fruit-canning establishments. Apart from facto- 
ries fully equipped in western fashion there is a large number of 
small workshop handicraft industries of traditional type and inter- 
mediate establishments combining the old and the new features. 

Social  Problems.-The rapid development of industrialism 
in Shanghai has created a city proletariat of a type new to China 
and much larger than in any other Chinese centre. A recent esti- 
mate places the number of industrial workers, disregarding wharf, 
ricksha and other transport coolies, a t  nearly 300,000. These in- 
clude 66,000 cotton mill operatives, 15,300 iron workers and 
14,000 workers in tobacco factories. They are drawn from a wide 
area and many of them are men who have left their families in 
distant villages and speak a dialect different from that of Shang- 
hai, which belongs to the Wu group. There is also a large element 
of female labour which is particularly employed in the steam 
filatures and hosiery mills. Although the conditions under which 
factory labour is carried on differ greatly from the traditional 
methods of native production, the Chinese artisans in Shanghai 
have earned the reputation of being good industrial workers, and, 
relative to the wages received, the standard of efficiency is high. 
Labour is abundant and the struggle for existence is tense. Until 
recently there were no regulations governing employment in fac- 
tories. Under such circumstances the evils associated with the 
early days of the Industrial Revolution in England were certain to 
appear in an aggravated form. I n  the years succeeding the War 
the social conditions of the Shanghai millworkers attracted wide- 
spread attention. In  response to  considerable agitation and follow- 
ing the example of Hongkong, a commission of enquiry into child 
labour was appointed by the Shanghai Municipal Council. The  
report of the commission in July 1924 disclosed deplorable con- 
ditions, and the Municipal Council initiated regulations relating 
to  child labour, designed within a period of four years to  eliminate 
the employment in  factories of all children under twelve years 
of age. At the same time improvements with regard to  the safe- 
guarding of machinery and the general protection of workers be- 
gan t o  be introduced. The problems, however, still remain acute. 
I t  has been quite definitely shown (see the impartial discussion in 
Dame Adelaide Anderson's "Humanity and Labour in China") 
that as  a whole the Western millowners have a good record and 

' that the conditions in  the British cotton mills are above the aver- 
I age. The problems, indeed, are inherent in the introduction of the 

Western industrial system into a country with an abundant labour 
supply, a low standard of comfort and an entirely different tradi- 

1 tion of craftsmanship. I n  Shanghai the situation is much 



aggravated by the special housing difficulty arising out of the con- 
ditions already mentioned. The International Settlement and its 
immediate suburbs are already densely occupied with houses; 
land is dear and rents are high. Many of the unskilled workers, 
especially the men without families from distant parts, are there- 
fore living under unhealthy conditions in wattle huts on the out- 
skirts of the city beyond the boundaries of the Settlement, and 
are completely cut off from the traditional sanctions of Chinese 
family life. Meanwhile labour under external influence has begun 
to organize itself and all the phenomena of industrial unrest have 
been conspicuously displayed. In  1913 the National Labour Party 
was formed in Shanghai and the Federation of Labourers and 
Farmers in 1916. The first important strike of a modern type was 
that of the seamen in January 1922, which particularly affected 
Honglrong, and this was followed by many others and a great 
extension of the union movement. The strongest unions are those 
of the seamen, mechanics and textile workers but their funds are 
at  present small and the membership uncertain. While the major- 
ity of the strikes seem to have been chiefly inspired by economic 
grievances, e.g. ,  low wages or alleged ill-treatment, the industrial 
issues during recent years have been increasingly complicated by 
political questions affecting the status of foreign powers in China, 
particularly since the "Shanghai incident" of May 30, 1925. On 
this occasion a demonstration organized by labour unions and 
students to protest against the killing of a workman by a Japanese 
foreman culminated in the firing by the police of the International 
Settlement on a crowd advancing on one of the police stations. 
Many subsequent strikes were of a purely political character. In  
the most recent phase the organisation of the workers and the 
Union Movement have been largely directed by the Kuomintang 
or Nationalist Party. Many conflicting tendencies are visible but 
there is a strong movement to prevent the development of class 
warfare and it  is the hope of some that the ancient Chinese guild 
system can be adapted to meet the requirements of the new indus- 
trial situation. Much may depend on the degree of co-operation 
between the authorities of the International and French Settle- 
ments and those of the large areas outside under Chinese juris- 
diction which are now known as Greater Shanghai. 

P o p u l a t i o n  and Administration.- The Shanghai urban 
agglomeration now consists of six main areas: (a) The Old City, 
dating from the eleventh century A.D. (b )  The International Set- 
tlement. (c) The French Concession. (d) A northern outer 
suburb: Chapei. (e)  An eastern suburb: Pootung. ( f )  A south- 
ern suburb: Nantou. 

The city in the wider sense covers an immense area. The Inter- 
national Settlement, made up of the original British and American 
concessions and with boundaries extended in 1893, comprises 5,584 
acres and has a pop. (1931) of 36,471 foreigners and 971,397 Chi- 
nese. The adjacent French concession, about 2,525 acres in 
extent, contains 15,146 foreigners and 440,866 Chinese. The  settle- 
ments, and particularly the original British concession, form the 
central districts, comprising the principal commercial quarter and 
the famous river front or Bund. Their hinterlands and especially 
that of the French concession, are mainly residential in char- 
acter, laid out in long avenues. But the "eastern" district of the 
International Settlement, following the southward bend OF the 
Whangpoo below the Bund, and also both shores of the Soochow 
Creek for a distance of about seven miles, both within and beyond 
the Settlement's limits, are completely industrialised and thickly 
studded with factories and warehouses. Of the same character 
are Pootung on the southern side of the Whangpoo and the 
suburb of Nantou, which is a westward outgrowth along the river 
banks of the old native city of Shanghai. The built-up portions 
of Greater Shanghai outside the International Settlement and the 
French Concession are estimated to cover about 2,800 acres. The 
total population of the Shanghai urban aggregation, greater Shang- 
hai, was estimated a t  3,259,114 in 1931. The resident foreign 
population (on basis of five years' residence) has been (1926) 
estimated as foilows: Japanese, 14,230; British, 7,047 (including 
1,177 British Indian subjects) ; Russians, 2,972; Americans, 1,800; 
Portuguese, 1,402; other nationalities, 3,034. The Chinese pop- 
ulation is drawn from many areas, but a very important element 

is represented by the large influx of men from Hangchow and 
Ningpo, who maintain close relations with their own home towns 
and are said to number 400,000. There are also some 160,000 
labourers from Canton and Swatow. 

Apart from native industrial establishments, Shanghai is the 
headquarters of many important Chinese organisations, such as 
the Y.M.C.A., and the centre of many modern movements of a cul- 
tural, religious and educational character. I t  contains a large num- 
ber of colleges and higher-grade institutions, some maintained by 
missionary organisations (many of which have their headquarters 
in Shanghai) and some by the provincial (Kiangsu) or national 
government, as well as many private enterprises. There is in this 
great city, where perhaps more than in any other oriental centre 
East meets West, abundant opportunity for cultural interchange, 
and in the sphere of religious and similar movements this has 
already been productive of good results. In  the main, however, 
the Western commercial communities in Shanghai have so far  
come little into contact with the Chinese apart from business rela- 
tions, chiefly transacted through compradores. 

The administration of Shanghai reflects the special circum- 
stances of its origin and growth and has no exact parallel else- 
where. Although it  forms a single urban unit, there are three dis- 
tinct administrative areas: the International Settlement, the 
French Concession, and the Chinese Greater Shanghai. The Inter- 
national Settlement, as such, dates from 1854 when the British, 
French and American consuls drew up a code of regulations applic- 
able to the two concession areas which then existed, those of Great 
Britain and France. The concession subsequently obtained by the 
United States was included within the same jurisdiction in 1863, 
but meanwhile (1862) France had withdrawn from the joint ar- 
rangement, and ever since the French Concession has constituted 
a distinct municipality. Other Treaty Powers, particularly Japan, 
have since entered the field and have adhered to the regulations 
governing the International Settlement. I t  exercises complete 
powers of self-government, including police control, and the effi- 
ciency of its administrative arrangements soon earned it  the title 
of "The Model Settlement." The executive power is a Municipal 
Council, elected until recently entirely by  the foreign ratepayers. 
The Settlements were originally intended only for foreign mer- 
chants, but a t  a very early period Chinese refugees and others were 
allowed to reside within their boundaries; and especially since the 
period of the Taiping Rebellion, which created great insecurity 
in the lower Yangtze region, they have constituted the immense 
majority of the population. As participants in the benefits of the 
Settlement administration they were required to pay municipal 
taxes, but until 1926 they had no voice in the conduct of its affairs. 
In  that year, in deference t o  the rising demands of Chinese nation- 
alism, the Municipal Council sanctioned the appointment of three 
Chinese members to the Council, which now consists of five British 
members, two American, two Japanese and three Chinese. An- 
other important recent development is  the Chinese scheme to 
unify the administration of the urban district outside the Settle- 
ments, including Chapei, Nantou, Pootung and Woosung, and 
a large area at  present agricultural in character, into a new 
municipality or "Directorate of the Port of Shanghai and Woo- 
sung." The conception of a Greater Shanghai involves the co- 
operation of the Settlement and Chinese authorities in a re- 
gional planning scheme and the adjustment of many difficult issues, 
such as the status and control of extra-concessional roads. The 
problems involved in the promised relinquishment of extraterri- 
torial rights in China b y  the western Powers must also be particu- 
larly acute in the case of Shanghai. 

SHANGHAI, to  drug and ship aboard a vessel needing hands. 
SHANHAIKWAN ("The Gate between mountain and sea"), 

an important Chinese garrison town (population about 30,000) 
in the extreme north-east corner of the province of Chihli 
(Hopeh) in 40' N. and 119' 47' E. I t  occupies a notably stra- 
tegic position, commanding the narrow coastal sill between the 
sea (Gulf of Liao-tung) and the outlying mountain ranges of 
Jehol, followed by the Great Wall, which was formerly continued 
to the actual coast. I ts  historic function has thus been that of 
a military post, guarding the crucial carridor communicating 



between the plain of north China and that of south Manchuria. 
and so it  has come into prominence at  different periods,-as at  the 
time of the establishment of the Manchu dynasty in China, during 
the Boxer Rebellion, and the Sino-Japanese War. 

SHANKARSETT, JAGANNATH (1800-1865), the 
recognized leader of the Hindu community of Bombay for more 
than forty years, was born in 1800 into a family of goldsmiths of 
the Daivadnya caste. H e  was one of the greatest benefactors of 
Bombay, a pioneer in the provision of schools both for boys and 
girls, and of higher education for men, and a generous donor to  
educational institutions. T o  Jagannath Shankarsett and his public- 
spirited friends, Sir George Birdwood and Dr. Bhau Daji, Bom- 
bay is also indebted for the reconstruction which, beginning in 
1857, gradually changed a close network of lanes and streets into 
a spacious and airy city, adorned with fine avenues and splendid 
buildings. H e  was the first Indian to  be nominated to the legis- 
lative council of Bombay under the Act of 1861. He died at 
Bombay on July 31, 1865. 

SHANKLIN, a watering place and, jointly with Sandown, an 
urban district in the Isle of Wight, England, 84 mi. S. of Ryde 
by raii. Fop. (1931 j 5,313. It is beautifully situaied on ihe ciiffs 
bordering the southeast coast, and is sheltered west by high-lying 
downs. The old church of St. Blasius is Perpendicular. There are 
several modern churches and chapels, a pier and a lift connecting 
the town with the esplanade beneath the cliff. The winding chasm 
of Shanklin Chine breaches the cliffs south of the town. 

SHANNON, CHARLES HAZELWOOD (1863-1937), 
English artist, was born at  Sleaford in Lincolnshire in 1863, the 
son of the Rev. Frederic Shannon. H e  attended the Lambeth 
school of art, and was subsequently considerably influenced by his 
friend Charles Ricketts and by the example of the great Venetians. 
I n  his early work he was addicted to  a heavy low tone, which he 
abandoned subsequently for clearer and more transparent colour. 
H e  achieved great success with his portraits and his Giorgionesque 
figure compositions, which are marked by a classic sense of style, 
and with his etchings and lithographic designs. The Dublin 
Municipal gallery owns his circular composition "The Bunch of 
Grapes" and "The Lady with the Green Fan" (portrait of Mrs. 
Hacon). His "Study in Grey" is a t  the Munich gallery, a "Por- 
trait of Mr. Staats Forbes" a t  Bremen, and a "Souvenir of Van 
Dyck" at  Melbourne. His most remarkable pictures include "The 
Bath of Venus," in the collection of the late Lord Northcliffe. 
Other portraits are those of his friend Charles Ricketts and of 
Lillah McCarthy in "The Dumb Wife." Complete sets of his 
lithographs and etchings have been acquired by the British 
museum and the Berlin and Dresden print rooms. H e  was awarded 
a first-class gold medal a t  Munich in 1895 and a first-class silver 
medal in Paris in 1900. H e  was elected A.R.A. in 1911 and R.A. 
in 1921, and was a member of the Society of Twelve, and asso- 
ciate of the SociCtC nationale des Beaux Arts. 

SHANNON, SIR JAMES JEBUSA (1862-1923), Anglo- 
American artist, born a t  Auburn, N.Y., in 1862, and a t  the age of 
eight taken by his parents to Canada. When he was sixteen, he 
went to England, where he studied a t  South Kensington, and after 
three years won the gold medal for figure painting. He soon be- 
came one of the leading portrait painters in London. He was one 
of the first members of the New English Art club, and in 1897 
was elected an associate of the Royal academy, and R.A. in 1909. 
H e  was knighted in 1922, and died March 6, 1923. 

SHANNON, the principal river of Ireland. I t  flows with a 
bow-shaped course from north to south and southwest, from the 
northwest part of the island to its mouth in the Atlantic on the 
southwest coast, with a length of about 240 mi. and a drainage 
area of 4,544 sq.mi. Rising in co. Cavan in some small pools a t  
the foot of Cuilcagh mountain, the Shannon crosses co. Leitrim, 
traversing Lough Allen (g mi. in length), the first of a series of 
large lakes. I t  then separates co. Roscommon on the right (W.) 
bank from counties Leitrim, Longford, Westmeath and Offaly 
county on the left. In  this part of its course it  forms Loughs 
Boderg ( 7  mi. long), Forbes (3 mi.) and Ree (18 mi.), and re- 
ceives from the west the river Boyle and from the east the Inny, 
while in co. Longford it  is joined by the Royal canal. I t  now 

separates co. Galway on the right from Offaly county and co. 
Tipperary; receiving the Suck from the west and the Brosna from 
the east, and forming Lough Derg (23 mi.). Dividing co. Clare 
from counties Tipperary and Limerick, the Shannon reaches the 
city of Limerick and debouches upon an estuary 60 mi. in length 
with a direction nearly east and west. This divides co. Clare on 
the right from counties Limerick and Kerry on the left. A wide 
branch estuary, that of the Fergus, joins from the north, and the 
rivers Mulkear, Maigne and Dee1 enter from the south. From 
Lough Allen to Limerick, where the Shannon becomes tidal, its 
fall is 144 ft. With the assistance of short canals the river is 
navigable for light vessels to Lough Allen, and for small steamers 
to Athlone; while Limerick is accessible for large vessels. T h e  
salmon fishing is famous; trout are also taken in the loughs and 
tributary streams. Carrick-on-Shannon, Athlone, Killaloe and 
Castleconnel are favourite stations for sportsmen. The islands of 
the loughs are in several cases sites of early religious settlements, 
while of those on the riverbanks the most noteworthy is that of 
the seven churches of Clonmacnoise. 

One of the first matters to engage the attention of the gov- 
ernment of the Irish Free State mas the provision of cheap elec- 
trical power, and it  was decided that power could be most eca- 
nomically produced by the construction of a central generating 
station capable of utilizing the immense resources of the Shannon. 

O u t l i n e  of t h e  Scheme.-The scheme provided for the devel- 
opment of hydroelectric power from the Shannon in three stages 
-called the partial development, the further development and 
the full development respectively. In  the partial development 
Lough Derg alone was to be used for storage, but the winter level 
would not be raised. In  the further development the storage in  
Lough Ree and Lough Allen would be added; and in the full 
development the storage in Lough Derg would be increased by  
raising the level of the lake above winter high water level. The 
head race constructed for the partial development was to be the 
size necessary for the full development; but the tail race, which 
is mostly in rock, would be enlarged for the further development. 

I n  the Shannon the period of maximum flow coincides with that  
of maximum demand, thereby reducing storage requirements. On 
the other hand, as the fall from Lough Derg to the sea is gradual, 
i t  was necessary to  construct a long head race in order to obtain 
an adequate fall. The Siemens-Schiickert project (constructional 
work begun in 1925) utilizes the total fall of IOO ft. between 

1 Lough Derg and Limerick in a single large step, by leading the 
water out of the river bed into an inlet canal, or head race, t o  
leave the Shannon a t  Parteen, above Obriensbridge, and to extend 

, a distance of about 64 mi. to Ardnacrusha. Here, as an initial 
I installation, are three vertical Francis turbines each of 38,500 h.p. 

The water is conducted to the turbines by large steel pipes 2 0  ft .  

I in diameter and 140 ft. long and carried back to the Shannon i n  
a tail race I& mi. in length. The electric energy produced in the 
power station is to be transmitted by means of a high tension 
network to most of the towns and villages of the Free State with 
a population of over 500. By means of a network radiating in a 

1 closed ring formation from the power station, Dublin, Cork and 
Maryborough, all stations will be fed from two directions. A 
semipublic board, known as the Electricity Supply board, has 1 been formed to control the distribution of current. The board has 
extensive powers of acquiring existing undertakings and has 
already acquired the majority of such undertakings. 

Cost of t h e  Scheme.-The revised estimate of the cost of the  
partial development is £5,835,000. The estimated costs of the 

I further and full development are £7,700,000 and £8,ooo,ooo re- 
spectively. Provision is made for the advance of £2,500,000 to 
the Electricity Supply board for the purpose of constructing the 

I low tension network, wiring houses, and acquiring existing under- 
takings. The price a t  which electricity can be supplied to  the con- 

1 sumer will depend upon the density of population in the locality 
and upon the volume of demand. I t  is estimated that the whole- 
sale price of electric power supplied in bulk a t  Dublin and Cork 

I should be about o.6d. and a t  the end of the 10 kv. lines about 
2.5d. Ultimately the current might be supplied a t  a flat rate, 

I in which case the wholesale price everywhere should be less than 



SHANSI 
rd. per unit. These figures are considerably less than the costs 
a t  the commencement, and the price might be expected continu- 
ously to decrease with the growth in the demand for current. I t  
was calculated that the scheme should return from to 7% upon 
the invested capital, provided out of public money. 

Benefits of the Scheme.-The success of the scheme will de- 
pend largely upon theSgrowth of effective demand for current. 
At  first the Free State was very backward in its use of electricity 
both for industrial and domestic purposes. Both Siemens-Schiick- 
ert and the experts who advised on the scheme were of opinion 
that  the supply would create a very rapid growth in demand and 
this hope has been largely realized. Cheap light, heat and power 
for domestic consumption would be provided; and also power for 
large and small scale industry, particularly mills and creameries. 
I t  was hoped that farmers would use the power to  light their 
premises and to drive farmyard machinery, and that the growth 
of manufacturing industries of an electro-chemical nature would 
be stimulated. The electrification of the railway system, apart 
from those suburban lines with heavy traffic, was not contem- 
plated. 

I t  remains to consider the effects which the Siemens-Schuckert 
Scheme will have on (a) the drainage, (b) the navigation and 
(c) the fisheries of the Shannon. As regards drainage, it is 
claimed that the partial development, in which the winter level 
a t  Lough Derg will be maintained for about five months of the 
year, will by reason of the embankments to be erected, save from 
3,000 to 4,000 acres of land from annual flooding; and that the 
later stages of development, in which the storage capacity will be 
increased and the consequent embankment extended, will save a 
further large area. The drainage of the Shannon basin will there- 
fore be improved by the scheme. As regards navigation, there 
have been constructed two locks each jo feet high to provide a 
passage from the tail race to the head race. The complete pro- 
tection of the fisheries from damage is admitted to be impos- 
sible, but everything possible has been done or is being done 
to minimize the injury that will be inflicted; also provision 
has been made in the scheme for compensation to fishery in- 
terests. 

BIBLIOGRAPHY.-Full particulars of the Shannon Scheme are to be 
found in The Electr$mtion of  the Irish Free State; The Sharcnon 
Sckeme Developed b y  Siemens-Schuckert and The Report of the Ex- 
perts appointed by the Government Stationery Office, Dublin; Dail 
Eireann, Debates, Oficial Report, vol. 10 and 11. See also Electrical 
Industries (Aug. 2 9 ,  1928)  ; Annual accounts of the Shannon Power 
Development Fund, and annual reports and accounts of the Electricity 
Supply Board. (G. O'B.) 
SHANSI, an upland province in the interior of north China. 

I t  is  a link in the girdle of loess-lands which wrap around the 
edges of the Mongolian plateau and which in effect constitute a 
belt intermediate between arid pastoral Mongolia and the great 
plain of north China, one of the foci of Chinese agricultural 
population. The Shansi plateau rises abruptly from the alluvial 
plain (relative to  which it  constitutes the "western mountains" 
as opposed to Shantung, the "eastern mountains") in the broken 
limestone edge of the Tai-hang-shan, but passes by  much easier 
gradations into the Mongolian tableland beyond. The plateau 
surface is not, however, uniform. A series of ridges, arranged in 
the form of an arc, convex to the north-west, obtrudes from 
beneath the loess-mantle and, while almost buried in  south Shansi, 
becomes increasingly conspicuous northwards so that in  north 
Shansi the loess-cover is restricted to  basins between high moun- 
tain ranges. Let down below the general level of the plateau in 
south Shansi is a chain of alluvial-floored basins strung along the 
valley of the FCn-ho and continuous with the Wei-ho valley in 
central Shansi. The largest of the Shansi basins lies a t  the head 
of the FCn-ho valley in the very heart of the province and con- 
tains Taiyuan-fu, the capital. These basins, being the foci of 
drainage, are better watered than the porous loess of the pla- 
teau above. As the rainfall of Shansi as  a whole is marginal 
(being under 20 inches) and liable to fail, this distinction be- 
tween basin and plateau is of great importance and the population 
is mainly concentrated either in the central belt of basins or on 
the terraces of the Tai-hang-shan which sink into the plains of 

Chihli (Hopeh) and Honan. The  total population was estimated 
in 1926 at  12,153,127, and that of Taiyuan-fu a t  51,363. The bulk 
of the population is therefore essentially rural. 

The loess-basins along the F&n and Wei valleys were the home- 
land of Chinese agricultural civilization. They offered not only 
the intrinsic advantages of open unwooded country and a fertile 
soil but also easy communication with the old oasis cultures of the 
Tarim basin. I t  is suggested, indeed, that by  way of Central 
Asia indirect links may have existed with the oldest agricultural 

1 centres of all, a t  Anau and in Babylonia, and the fact that the 
cereals (wheat, barley and millet) which formed the basis of the 
agricultural system both in western Asia and in north-west China 
have been found in a wild state only in the former points t o  early 

1 cultural links between them. I t  seems probable that the early 
Chinese acquired first the art of pottery, always closely associated 
with early agriculture, and later the knowledge of metal from the 
west, by way of Central Asia. Whether the Wei or the Fen 
valley was the first to be involved in this early development is a 
debatable point, but the first dynasty, the Hsia (2205-1766 B.c.) 
is traditionally associated with the lower FCn-ho valley, and many 
of the oldest legends belong to it. The F&n-ho valley has thus 
been under continuous cultivation for fully forty centuries. The 
conservation of water-supply has always been one of the essentials 
of agricultural practice in Shansi due to the marginal rainfall and 
porous loess soil. An elaborate system of agreements between 
individual farmers in the same village and between villages in the 
same valley has grown up  in order to  ensure an equitable dis- 
tribution of the water-supply. This necessity hastened organ- 
ization and contributed to the early development of civiliza- 
tion in the loess-lands. The chief crops grown are those cereals- 
wheat, barley and millet-able to subsist on comparatively small 
supplies of moisture. I t  was these which formed the basis of the 
agricultural system in the very beginning, in the 3rd millennium 
B.C. Rice, which was not adopted by the Chinese until they had 
spread out from their original home in the loess-lands into the 
Yangtze Valley, is cultivated only where the supply of water is 
sufficiently plentiful to permit the flooding of the fields. 

Shansi was not only the home of Chinese agriculture but the 
centre of the most intense coal-mining activity and the site of 
the most famous iron industry of the Old China. The greater 
part of south Shansi consists of a vast coalfield which, though 
buried underneath loess and sandstone in the centre, crops out in  
the terraces of the Tai-hang-shan edge, which Richthofen named 
the "Anthracit-Terrasse." The main seam is here on the average 
18 ft. thick and a t  the base of the coal measures iron ores are 
interbedded. 

From the "Anthracit-Terrasse" there developed a n  extensive 
trade not only in lump anthracite with the adjacent parts of 
the north China plain but also in pig iron and manufactured iron 
goods, which supplied the whole of the north China market. The 
two most famous iron-working centres were Pingting and Tsechow. 

In  modem China the arterial routes of communication with 
but one exception skirt the edges of but do not penetrate into 
the province of Shansi, and its old industrial importance has been 
lessened by coal-mining nearer the coast and by the importa- 
tion of foreign iron. But in the future Shansi is likely t o  be 
penetrated by more railways than the single line a t  present in 
existence (the branch to Taiyuan-fu from the Peking-Hankow 
railway) and, although its iron industry may never revive, its 
coalfields are the most valuable in all China and will once again 
be the focus of coal-mining activity. This relative removal, how- 
ever, a t  the present day from the turmoil along the main routes 
has facilitated the gradual transformation of the province which 
has been effected by  Yen Hsi-shan who alone among the provincial 
governors has remained in office since the 1911 Revolution and 
has thus been able to carry out a continuous policy. H e  is known 
as  the "model governor" and Shansi as the "model province." 
The chief agency in the transformation of the people is the 
school and Shansi comes nearer than any other province t o  attain- 
ing compulsory school attendance. Over six hundred miles of 
roads have been built, hill-tops have been planted with saplings, 
partly for 'the sake of their timber and partly in order to  regularize 
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the flow of river-water, and the cultivation of several remunerative 
commercial crops has been encouraged with considerable success. 
The most important of the latter are cotton, cultivated chiefly in 
the FCn-ho valley, and the mulberry, which has been planted 
especially in the south-east overlooking the Hwang H o  plain. 

SHAN STATES, a collection of semi-independent states on 
the eastern frontier of Burma inhabited by the Shan or Tai 
race. The Shan States had an area of 57,816 sq.m, and a pop. 
(1931) of 1,506,337. On Oct. I ,  1922 a scheme came into effect 
for the Federation of the Shan States, along lines proposed by 
Sir Reginald Craddock. Under this the control of the Federated 
Shan States is vested solely in the governor and its financial ar- 
rangements are separated from those of the province generally. 
The administration is in  the hands of a council of chiefs or Saw- 
bwas, with a British commissioner. The Federation is financed 
partly by a fixed contribution from Government, partly by contri- 
butions from the chiefs. The Federation includes the former three 
divisions of the Northern Shan States (N.S.S), Southern Shan 
States (S.S.S.) and Karenni. There are besides several Shan States 
in other parts of Burma and a number beyond the border of 
Burma, which are tributary to China, though China exercis~s only 
a nominal authority. The British Shan States were tributary to 
Burma and came under British control on the annexation of Upper 
Burma. They rank as  British territory, not as native states. The 
civil, criminal and revenue administration of each state is vested 
in the chief, subject to  the restriction specified in the samd or 
order of appointment granted t o  him. 

Phys ica l  Features.-The shape of the Shan States is roughly 
that of a triangle, with its base near the plains of Burma and its 
apex on the Mekong river. The Shan plateau is properly only the 
country between the Salween and Irrawaddy rivers. On the west 
it is marked by the line of hills running from Bhamo to the plains 
of Lower Burma. On the east i t  is defined by the rift of the Sal- 
ween. The average height of the plateau is between 2,000 and 
3,000 ft., but i t  is seamed and ribbed by mountain ranges, which 
split up and run into one another. On the north the Shan States 
are barred across by ranges following the line of the Namtu. The 
huge mass of Loi Ling, 9,000 ft., projects south from this and from 
each side of it  and to the south is the wide plain extending to Mong 
Nai. The highest peaks are in  the north and the south. Loi Ling 
is the highest point west of the Salween, and in Kokiing and other 
parts of north Hsenwi there are many peaks above 7,000 ft. 
The majority of the intermediate parallel ranges have an average 
of between 4,000 and 5,000 ft.  with peaks rising to over 6,000. 
The country beyond the Salween is a mass of broken hills, ranging 
in the south towards the Menam from 2,000 to 3,000 ft., while in 
the north towards the Wa states they average from 5,000 to 7,000. 
Several peaks rise to  8,000 ft., such as Loi Maw (8,102). From 
December to  March i t  is cool everywhere, and 10' of frost are 
experienced on the open downs. The hot season temperature is 
80' to  go0, rising to  100' in the Salween valley. The annual rain- 
fall varies from 60 in. in the broader valleys to IOO on the higher 
mountains. 

Race  and Language.- In 1931 there were 900,204 Shans 
in Burma. The Thai or Tai, a s  they call themselves, were first 
known to the Burmese as TarGks or Tarets. The original home of 
the Thai race was S.11'. China. I t  is probable that their first 
settlement in Burma proper was in  the Shweli valley, and that 
from this centre they radiated at  a comparatively recent date 
north, west and south-east, through Upper Burma into Assam. 
I t  is supposed that the Thai race boasts of representatives across 
the breadth of Indo-China; that i t  numbers among its members 
not only the Shans proper, the Laos and the Siamese, but also the 
Muongs of French Indo-China, the Hakas of S. China, and the Li, 
the inhabitants of the interior of the far Eastern island of Hainan 
in the China seas. 

The  Thai language may be divided into two sub-groups, the 
North and the South. The South includes Siamese, Lao, Lu and 
Hkiin; the North, the three forms of Shan, namely North-Bur. 
mese Shan, South-Burmese Shan and Chinese Shan with Hkamt 
and Ahom. The vernacular of the people who are directly known 
in Burma as Shan is South-Burmese Shan. This language is iso. 

lating and polytonic. I t  possesses five tones, a mastery of which 
is a sine q2m non if the language is to  be properly learnt. I t  is 
exhaustively described in the works of Dr. Cushing. 

The Shans are a peaceful race, fond of trading. During the 
past 25 years the trade with Burma has increased very largely, 
especially after the construction of the Lashio and Heho railways. 
The huge silver-lead-zinc mines of the Burma Corporation a t  
Bawdwin lie in the Northern Shan States. The cultivation of 
wheat and potatoes in the South States promise them wealth also 
when a railway furnishes them means of getting the produce out 
of the country. Since 1893 the peace of the Shan States has been 
practically undisturbed. 

See Ney Elias, Introductory Sketch of the History of the Shans zn 
Upper Burmah and West  Yun-nun (Calcutta, 1876) ; Cushing, Skan 
Dicttonary (Introduction) ; Bock, Temples and Elephants; Sir A. 
Phayre, History of Burmah; A. R. Colquhoun, A-cross CIzrysb (London, 
1883), and Amongst the Shans (1885) ; Diguet, Etude de la langue Thai  
(Paris, 1896). 

The Southern Shan States number 36 with a total area of 
36.416 square miles and a population in 1931 of 870,230. The 
largest is Tiing Keng (12,400 sq.m., pop. 208,755); the smallest 
has an a rm of only 14 sq.m. The Northern Shan States are six 
in number :-Hsipaw (4,400 sq.m., pop. 13 I ,410) ; Tawngpeng 
(778 sq.m., pop. 41,255); North Hsenwi (6,335 sq.m., pop. 222,- 
191) ; South Hsenwi (2,281 sq.m., pop. 84,141) ; Mangliin (2,800 
sq.m., pop. 57,318); Mong Mit (3,561 sq.m., pop. 56,498), 1921 
census, except as  indicated. For Karen States, see KARENNI. 

Among the Southern group of States the following are the more 
important : 

TONG KGNG is the most extensive of the Shan States in the 
province of Burma. The state is known to the Chinese as MCng 
K&ng, and was frequently called by  the Burmese "the 32 cities 
of the GGn" (Hkon), Tiing KCng has expanded considerably since 
the establishment of British control, by the inclusion of the dis- 
tricts of Hsen Yawt, Hsen Mawng, Mong Hsat, Mong Pu, and the 
cis-Mekong portions of Keng Cheng, which in Burmese times were 
separate charges. The "classical" name of the State is Khemarata 
or Khemarata Tungkapuri. About 63% of the area lies in the 
basin of the Mekoeg river and 37% in the Salween drainage area. 
Some peaks rise to  over 7,000 ft.; the elevation is nowhere much 
below 5,000 feet. There are successive parallel hill ranges running 
north and south. Mountainous country predominates. The chief 
rivers, tributaries of the Salween, are the Nam Hka, the Hwe 
LGng, Nam Pu and the Nam Hsim. The first and last are consid- 
erable rivers. Rocks and rapids make both unnavigable, bu t  
much timber goes down the Nam Hsim. 

Teak forests exist in Mong Pu and MOng Hsat, and also in  the 
Mekong drainage area in the south of the State, but there is only 
a local market for the timber. Rice, as elsewhere in the Shan 
States, is the chief crop. Next t o  it  is sugar-cane. Earth-nuts 
and tobacco are the only other field crops in the valleys. On the 
hills, besides rice, cotton, poppy and tea are the chief crops. The 
tea is carelessly grown. badly prepared, and only consumed locally. 
Much garden produce is raised in the valleys. The  State is rich 
in cattle, and exports them to the country west of the Salween. 
As in all parts of the Shan States, there are huge areas awaiting 
development. 

TGng K&ng, the capital, is surrounded by  a brick wall and moat 
about 5 m. round. Only the central and northern portions are 
much built over. 

MONG NAI is second in size among the Southern States (3,100 
sq. m., pop. [1921] 55,647), and lies with MGng Pan  and Mawkmai 
in the south-west. 

MONG PAN ranks next to Tiing KEng and Miing Nai i n  size 
among the Southern Shan States, with an area of 2,988 sq.m., and 
a pop. (1921) of 21,728. The main State lies, except for a few 
insignificant circles, entirely west of the Salween. The only con- 
siderable area of flat land is round the capital, which lies in a large 
and fertile plain, marking roughly the centre of the State. From 
this plain rise low hills covered with scrub jungle, sloping up to 
ranges of about 5,000 ft. on nearly every side. Rice is the only 
crop, irrigated where possible; elsewhere dry cultivation prevails. 
The State has valuable teak forests, which cover a considerable 
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but undetermined area. The general altitude of the valleys is 
about 2,000 feet. The capital is small, and has only about zoo 
houses. 

LAWKSAWK has an area of 2,362 sqm.  and a pop. of 28,010 
and ranks fourth in size among the States of the southern division. 
The crops are rice, sesame, cotton, ground-nuts and oranges. 
The State is mountainous. T o  the north the country falls away 
to the Nam T u  (hlyit-ngk), where there are teak forests, as well 
as along the Narn Lang and Narn Et ,  which with the Zawgyi form 
the chief rivers. Most of them disappear underground which 
makes the extraction of timber impossible except for local use. 
Lawksawk is the capital. The old brick walls and the moat are 
falling into decay. 

M ~ N G  PAI (called MobyE by the Burmese), is the most south- 
westerly of the Shan States. I t  has an area of 73 sq.m., and a 
pop. (1921) of 20,996. The country is hilly, rising westwards 
from the chief stream, the Narn Hpilu or Balu. This is navigable 
for native boats throughout the year to  the point where it  sinks 
underground in Karen-ni. The chief cultivation is rice, with about 
two acres of dry or hill rice to  one of wet bottom. The hill fields 
are left fallow for ten years after two years' cultivation. 

Other States in the southern group with an area of more than 
1,000 sq.m. include: Mawkmai (2,200 sq.m.), Mong Nawng 
(1,646), M6ng Kung (1.593), Lai Hka (1,560), Yawnghwe 
(1,302) and Loilong (1,084). 

TAUNG-GYI is the chief town of the Shan States and the meet- 
ing place of the Council of Chiefs. I t  is situated in 96" 58' E.  and 
20' 47' N., a t  an altitude of about 5,000 ft . ,  in a depressed plateau 
on the crest of the Sintaung hills. I t  is in the State of Yawnghwe, 
a few miles by motor road from the present terminus of the 
Southern Shan States railway which joins the main Rangoon- 
Mandalay line a t  Thazi. The five-day bazaar is the trading place 
of the natives. A special quarter contains the temporary resi- 
dences of the chiefs when they visit headquarters, and there is a 
school for their sons. 

Among the northern group of States, of which North and south 
Hsenwi, Hsipaw and Mang Lon are the chief. 

HSENWI or THEINNI is better known by the Burmanized 
name of Theinni. The northern part of North Theinni is a mass 
of hills, in the valleys between which are numerous tracts under 
rice cultivation. The southern portion has much more flat land, 
along the line of the Narn Tu, its tributaries the Nam Yao and the 
Nam Nim, and the Nam Yek flowing into the Salween. This was 
formerly thickly populated, and still remains the most valuable 
portion of the State. Both north and south of the Nam T u  there 
are many peaks which rise to 6,000 ft., and several over 7,000 
feet. The northern portion (about 4,000 ft.)  might be called a 
plateau. I t  has large, grassy, upland downs. This part of the 
State has fallen almost entirely into the hands of the Kachins, 
The Shans are found in the Nam Mao (Shweli or Lung Kiang) 
valley, and in the Nam Tu and other valleys in the southern part 
of the State. South Theinni is bisected by the huge mass of Lei' 
Ling, nearly 9,000 ft. above sea-level. Apart from this i t  con- 
sists of broken hill-country or downs, the latter chiefly in the 
eastern half of the State. I t  is watered by numerous streams, of 
which the chief is the Nam Pang, an affluent of the Salween. Con- 
siderable deposits of coal, or rather of lignite, exist in both North 
and South Theinni, but have as yet been little worked. Gold is 
washed in many of the streams in a fitful way. No valuable tim- 
ber exists to any considerable extent. Pine forests cover some of 
the ranges, but, as  elsewhere in the Shan States, varieties of the 
oak and chestnut are the commonest forest trees. The climate as 
a wholc is temperate. The average rainfall is about 60 in. yearly. 
I t  has regained much population since the British occupation in 
1888, and especially since the opening of the Mandalay Lashio 
Railway and the Burma Corporation's mine and smelting works. 

Hsenwi, the capital of North Hsenwi, stands near the north 
bank of the Nam Tu. The ruins of the old capital lie a t  a short 
distance, and show it to have been a large and well-built town. 
Mong Yai is the capital of South Hsenwi, with a population of 
about 2,000. The races found in Hsenwi comprise Shans, Kachins, 
Chinese, Burmese, Lihsaws, Wa, Palaungs and Yanglam. The 

Shans and Kachins predominate, and are nearly equal in numbers. 
LASHIO, the chief town of the northern Shan States, lies in the 

state'of North Hsenwi, situated in 22'  56' N. and 97O 45' E. a t  
an altitude of 3,100 ft., on a low spur overlooking the valley of 
the Nam Yao. I t  is the terminus of the Mandalay-Kun LBng 
railway and of the government cart road from Mandalay, from 
which it  is 178 m. distant. 

HSIPAW or THIBAW is called by the Shans, and officially, 
Hsipaw, and also frequently Ong Pawng (the name of an old 
capital). The chief plain land is in the valley of the Nam T u  
(Myit-ngh), near Thibaw town, and the valley or strath of the 
Pyawng Kawng, Nawng Ping neighbourhood. Elsewhere the 
valleys are insignificant. The hills on the Mong Tung border reach 
their highest elevations in the peaks Loi Pan (6,848 ft.)  and Loi 
Htan (6,270 ft.) .  To  the north-west of Thibaw town, on the 
Tawng Peng border, Loi Lam rises to  6,486 f t .  The valley 
of the Nam T u  marks the lowest point in the State at  Thibaw 
town, about 1,400 ft., and rises on the east in Mong Tung to a 
plain level of about 2,500 ft., and on the west in Mong L6ng to 
a mass of hills with an average height of 4,500 ft., broken up  by 
the Nam Yawn and Nam Kaw valleys, which are about 3,000 ft. 
above sea-level. 

The chief river is the Narn T u  or Myit-ngk. Between Thonzk 
and Lawksawk (Yatsauk) it  flows through a gorge between cliffs 
3.000 to 4,000 f t .  high. At the gorge of GBkteik the Nam Htang 
and the Narn Pas6 unite to  form the Nam Kiit, which passes into 
the ground at  the natural bridge where the Mandalay-Lashio rail- 
way crosses the gorge, and reappears to join the Narn Tu. The 
bed of the Nam Kdt is about 1,500 ft.  below the general level of 
the country. Coal of poor quality is found a t  various ~ l a c e s .  
The average maximum temperature a t  the beginning of April is 
d ~ o u t  96", and the m i n k ~ u m  about the same period 65'. The 
rainfall averages about 70 in. The chief crops are rice, cotton, 
Sesame, tea in the hills, and thanat, the leaf of a tree used for  
the wrapper of the Burma, or "green" cheroot. Cotton cloth was 
formerly much more generally manufactured than it  now is, and 
a coarse country paper is also made. The government cart road 
to Lashio passes through the centre of the State, and the Manda- 
la~-Lashio railway also passes through the capital. Teak forests 
exist along the banks of the Nam T u  and in the Mang Lon 
States, but both have been practically exhausted, and will have 
to be closed for  many Years. 

MAKG LOX, is the chief state of the Wa or VU tribes, some of 
whom are or were till very recently head-hunters, and &'fang Lon is 
the only one which as yet has direct relations with the British 
government. The State extends from about ~ I O  30' to  23" N., 
Or for 100 m. along the river Salween. I ts  width varies from a 
mile or even less on either side of the river to perhaps 40 m. a t  its 
broadest part near Takiit, the capital. I t  is divided into East and 
West Mang Lon, the boundary being the Salween. There are no 
Wa in West Ma% Lon. Shans form the chief population, but 
there are Palaungs, Chinese and Yanglam, besides Lahu. The bulk 
of the population is Wa, but there are many Shans and Lahu. The 
only flat land is along the banks of streams in the valleys. Here 
the Shans are settled. There are prosperous settlements and 
bazaars at  Nawng Hkam and Mong Kao in West Mang Lon. The 
Wa of Mang Lon have given UP head-hunting, and many profess 
Buddhism. The capital, Takut, is on a hill-top 6,000 ft. above sea- 
level. The sawbwa is a Wa, and has control over two sub-states, 
Mijt Hai to the north and Maw H P ~  t o  the south. 

See under B ~ R ~ I A ,  also the Report on the Administration of 
the Shan and Karenni States (annual). 
SHANTUNG, a northern maritime province of China, con- 

sisting of a mountainous peninsula of much indented coastline 
projecting eastward into the Yellow sea, but separated from the 
other highlands of China by the wet alluvial plain of the 
Hoang-ho. That river has changed its course many times. Prior 
to 1851 it reached the sea south of the highland of Shantung; 
since about 1853 it has flowed north of the highland, but not 
always in the same bed. The province includes a considerable belt 
of the alluvial plain west and north of the highland, but less of 
it on the south. The main direction of the mountain lines is 
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west-s~uth-west to  east-north-east, as in Liaotung, and siliceous 
schists form a great part of the masses concerned, while in the 
granite and gneiss, the direction N. 30" W.-S. 30" E. is more 
evident. The  Tai-shan, on the north side of Shantung, west of 
Chefoo, gives a steep coast facing the Gulf of Pe-chih-li. These 
hills are marked off from those of the south-east coast by a rela- 
tively low line from Chefoo to Tsingtao. At the base of the 
peninsula, hill lines, in which both directions are exemplified, 
gather around the Tai-shan, the culmination of which is 5,060 
ft .  above sea-level. This mountain is one of the chief centres of 
pilgrimage i n  China, and has been famed in this way from 
immemorial antiquity. I t  was von Richthofen's oplnion that Shan- 
tung was very early occupied by cultivators spreading from the 
Wei valley, and that here, once the barbarians were subdued, 
they had opportunities of defence as well as of economic develop- 
ment; in this way he thinks Shantung came to play a special 
r61e in Chinese life, a r61e greatly enhanced by the fact that 
Confucius (551-479 B.c.) and Mencius were natives of the prov- 
ince. The Tai-shan has sanctuaries of many kinds, and pilgrims 
visit them, especially in spring. The Tai-shan is divided from 
:he lllvuntains of the peninsula by the low line of the Kiau-ho, 
the other rivers of the highland region are mostly short, but 
across the plain to the north there run several streams which 
interlace to some extent; the largest is called Wei-ho. South-west 
of the mountain system runs the Grand canal, which receives the 
I-ho from the Tai-shan. The rainfall a t  Chefoo is about 29 in. 
per annum, the autumn being driest; the mean monthly temper- 
ature here varies from 25.3" in January to 80" in August. The 
climate on the slopes facing south-east is considerably warmer. 
The heights still shelter wild boars and wolves, and the trees in 
the colder regions include pines, oak, poplar, willow, with some 
cypress. The valleys in the mountain region are often fertile, 
but the hills themselves are barren. Millet, wheat, barley, sor- 
ghum, maize, peas, cotton, hemp and poppies are, or have been, 
cultivated, with castor-oil and rice in the south. Fruit trees are 
numerous and specially rich in parts of the south. The wax 
tree grows In the east, and the wax insects are placed on it for the 
summer, being taken indoors in the autumn to void the substance 
whence wax is prepared. They are protected indoors during the 
winter. Shantung produces both ordinary silk and the silk made 
by a caterpillar which lives on oak leaves. There are many mules 
and horses, as well as sheep, cattle, goats, etc. The province is 
famed for its minerals. Coal occurs a t  I-chow-fu (south), I-hien 
(south-west). Lao-fu (centre), and Wei-hsien (north). About 
two million tons of bituminous coal were produced in 1922 in the 
province, and there are considerable reserves of the material. 
Production of iron ore has been small, but there are large re- 
serves, estimated to yield some 14 million tons of iron when 
worked. Gold is produced here and there, and there is some 
copper, lead, etc. ' 

The area of the province is estimated at  56,000 sq.m., and its 
population at  anything b e h e e n  25 and 38 million. Britain ob- 
tained a lease of Wei-hai-wei, near the eastern end of the penin- 
sula, and Germany a lease of Kiao-chow (port Tsingtao) in 
1898. The Japanese captured the latter in 1914 and it was 
returned to China in 1922. Xegotiations for the return of Wei- 
hai-wei were begun in 1921. The towns of Shantung include 
Chinan (Tsi-nan) a t  the northern foot of the Tai-shan, the 
capital and largest city; Tsaochow, in the south-west; Tsining, on 
the Grand canal; I-chow. in the south; Wei-hsien, in the north; 
and Chefoo, the treaty port, on the north coast, all probably 
above the ~oo ,ooo  line in population. The lowland portions of the 
province are among the most densely-peopled regions in China. 
The railways of the province include a long section of the 
Tientsin-Pukow main line, while a railway, originally German, 
leaves this line a t  Chinan and goes to  Tsingtao; there are also 
branch lines and others are planned. The province under the 
empire was divided into ten prefectures. 

See F. von Richthofen, China, vol. ii. (1882) ; L. Richard, Giographie 
de 1'Empire de Chine (Shanghai, 190.5) ; Anon, The Christian Occupa- 
tioncof China (Shanghai, 1922)  ; ed. H. G. W. Woodhead, The Chino 
Y e a r  Book, Tientsin and London, annual; ed. S. Cooling. Encyclopaedia 
Sinica (1918). 

Pol i t i ca l  History.-The province of Shantung obtained nn 
international reputation during the years immediately following 
World War I, owing to the difficulties attending the rendition 
of the Kiao-Chow territory seized by Germany in 1897. The  ter- 
ritory remained in the hands of the Germans, who spent large 
sums of money improving and developing the colony, until Nov. 
1914, when it  was captured by the Japanese. The  Treaty of Ver- 
sailles confirmed Japan in the possession of the territory, but the 
Chinese were thoroughly dissatisfied with the decision. At the 
time of the Washington Conference Japan agreed to hand hack 
her holdings to China, under conditions, however, which still 
gave the Japanese an acknowledged interest i n  the province. 
During the recent civil war banditry has been rife. I n  1928 
Japanese troops clashed with the Chinese Nationalist forces in 
Tsinanfu and a tense situation developed which up  t o  1929 had 
been only partially relieved. 

See Forsyth, Shantung (1902) and Willoughby, China at the Con- 
ference (1922) .  

SHANTUNG. A plain silk fabric of light texture originally 
produced in the Chinese province of that name from a variety of 
native silk known as "pongee" siik obtained from the cocoons of 
wild silkworms that feed on oak leaves. Hence, "pongee7' is of a 
strong and rough type of silk with a light tan natural colour and 
a coarser filament structure than that produced b y  cultivated 
silkworms that are fed on mulberry leaves. 

Japanese "pongee" is also a type of wild silk of a similar 
character to  Shantung silk, but of a smoother and more even 
filament structure than that of Chinese "pongee." The word 
"pongee" is said to correspond with "homespun," "hand-spun," 
and "hand-woven," as it  is chiefly conducted on a very large scale 
as a home or domestic industry both in China and Japan, although 
"pongee" silk or Shantung is now woven on power looms. 

"Tusser" silk is the name applied to a type of low grade 
fabric produced from silk spun by a species of wild native silk- 
worms of India, and possessing characteristics similar to  those 
of Chinese "pongee" silk Fabrics produced from "pongee" or 
other types of wild silk partake of the physical characteristics 
of such silk and feel somewhat harsh and rough, although the 
better qualities of these wild silks are said to  be of a more 
durable character and to wear better than silk fabrics produced 
from the products of cultivated silkworms. 

Shantung silk fabrics are also sometimes sold under the trade- 
name of "Ninghai." (H. N.) 

SHANTY or CHANTY, a song of the class of labour songs 
which sailors on merchant ships sing as they pull ropes to 
hoist yards and sails, raise anchors or work pumps. The word 
"shanty," however it is spelt, is usually thought to  be  the British 
sailor's corruption of the French word "chanter" and to come from 
the French Canadian lumbermen, who sing as they haul their 
logs; Sir Richard Terry derives it from the West Indian negroes. 
who move their huts or "shanties" with ropes and sing as  they 
work, with a shantyman as soloist and leader. 

On board ship there are two kinds of shanties, one for pulling 
ropes, and one for winding the capstan. The former kind pro- 
vides in the tune points for collective pulls (or a simple final pull 
on the last note, as  in "bunting" a sail), the latter for  continuous 
rhythmical movement. Among the best known tunes are those 
of "Shanadar" (or Shenandoah), "Rio Grand," "Clear the track, 
let the bullgine run," "Knock (or 'blow') the man down," 
"A-roving," "Heave away my Johnnie," "0 Johnny come to 
Hilo," and "Whoop (or 'whip') Jamboree," to name but a few. 

See Cecil Sharp, English Folk-Chanteys; R. R. Terry, Shanty Book 
( z  vols.), and Grove's Dictionary of Mu&. 

SHAPING MACHINES: see PLANING-MACHINES. 
SHAPUR (Pahlavi, Shahpuhre, "son of the king"; Greek 

Sapores, commonly Sapor), the name of three Sassanian kings. 
I. SHAPUR I. (A.D. 241-272), son of Ardashir I. The Persian 

legend which makes him the son of an Arsacid princess is not 
historical. Ardashir I. had towards the end of his reign renewed 
the war against Rome; Shapur conquered the Mesopotamian 
fortresses Nisibis and Carrhae and advanced into Syria; but he 
was driven back by C. Furius Timesitheus, father-in-law of the 
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young emperor, Gordianus III . ,  and beaten a t  Resaena (243). 
Shortly afterwards Timesitheus died, and Gordianus (9.v.) was 
murdered by Philip the Arabian, who concluded an ignominious 
peace with the Persians (244). 

When the invasion of the Goths and the continuous elevation 
of new emperors af ter  the death of Decius (251) brought the 
Roman empire to  utter dissolution, Shapur resumed his attacks. 
H e  conquered Armenia, invaded Syria and plundered Antioch. 
At last the emperor Valerianus marched against him, but suffered 
near Edessa the fate of Crassus (260). Shapur advanced into 
Asia Minor, but was beaten by Ballista; and now Odaenathus 
(Odainath), prince of Palmyra, rose in his rear, defeated the 
Persian army, reconquered Carrhae and Nisibis, captured the 
royal harem, and twice invested Ctesiphon (263-265). Shapur 
was unable to  resume the offensive; he even lost Armenia again. 
But according to Persian and Arabic traditions, which appear to  
be trustworthy, he conquered the great fortress of Hatra in the 
Mesopotamian desert; and the great glory of his reign was that 
a Roman emperor was by him kept prisoner to  the day of his 
death. 

I n  the valley of Istakhr (near Persepolis), under the tombs 
of the Achaemenids a t  Nakshi Rustam, Shapur is represented on 
horseback, in the royal armour, with the crown on his head; before 
him kneels Valerian, in Roman dress, asking for grace. The same 
scene is represented on the rocks near the ruins of the towns 
Darabjird and Shapur in Persis. Shapur left other reliefs and 
rock inscriptions: one, a t  Nakshi-Rajab near Persepolis, is ac- 
companied by a Greek translation; here he calls himself "the 
Mazdayasnian (worshipper of Ahuramazda), the god Sapores, king 
of kings of the Aryans (Iranians) and non-Aryans, of divine de- 
scent, son of the Mazdayasnian, the god Artaxares, king of kings 
of the Aryans, grandson of the god-king Papak." Another long in- 
scription a t  Hajjiabad (Istakhr) mentions the king's exploits in 
archery in the presence of his nobles. 

From his titles we learn that Shapur I. claimed the sovereignty 
over the whole earth, although in reality his domain extended 
little farther than that of Ardashir I. Shapur built the great 
town Gundev-Shapur near the old Achaemenian capital Susa, 
and increased the fertility of this rich district by a barrage through 
the Karun river near Shushter, which was built by the Roman 
prisoners and is still called Band-i-Kaisar, "the mole of the 
Caesar." Under his reign the prophet Mani, the founder of 
Manichaeism (9.v.) began his preaching in Persia, and the king 
himself seems to have favoured his ideas. 

For the monuments and inscriptions c f .  Sir R. Ker Porter, Travels; 
Flandin and Coste, Voyage en Persei,. Stolze, Persipolis; Thomas, 
Journal R .  Asiat. Soc., new series, ni., 1868: West in Grundriss 
der iranisclzen Philologie, 11. 76 f.; Dittenberger, Orientis Graeci 
inscr. i., No. 434. A gem with the portrait of the king is in the 
museum of Gotha, cj. Pertsch, Zeitsch. d .  deutschen morgenl. Ges. 
xxii. 280. 

2. SHAPUR 11. (310-379) When King Hormizd 11. (302-310) 
died, the Persian magnates killed his eldest son, blinded the 
second, and imprisoned the third (Hormizd, who afterwards 
escaped to the Romans); the throne was reserved for the unborn 
child of one of the wives of Hormizd. This child, named Shapur, 
was therefore born king; the government was conducted by his 
mother and the magnates. But when Shapur came of age, he 
turned out to  be one of the greatest monarchs of the dynasty. 
Under his reign the collection of the Avesta was completed, 
heresy and apostasy punished, and the Christians persecuted. 
This was the natural oriental reaction against the transformation 
of the Roman empire into a Christian empire by Constantine. I n  
337, just before the death of Constantine, Shapur broke the 
peace concluded in 297 between Narses and Diocletian, which 
had been observed for forty years, and a war of twenty-six 
years (337-363) began. Shapur attempted with varying success 
to  conquer the great fortresses of Roman Mesopotamia, Singara, 
Nisibis (which he invested three times in vain), Amida (Diar- 
bekr). The emperor Constantius 11. was always beaten in the 
field. Nevertheless Shapur made scarcely any progress; the mili- 
tary power of his kingdom was not sufficient for a lasting occu- 
pation of the conquered districts. At the same time he was 

attacked in the E.  by nomad tribes, among whom the Chionites 
are named. After a prolonged struggle they were forced to con- 
clude a peace, and their king, Grumbates, accompanied Shapur 
in the war against the Romans. Shapur now conquered Amida 
after a siege of seventy-three days (359), and took Singara and 
some other fortresses in the next year. 

I n  363 the emperor Julian, a t  the head of a strong army, ad- 
vanced to Ctesiphon, but was killed. His successor Jovian was 
defeated and made an ignominious peace, by which the districts 
on the Tigris and Nisibis were ceded to the Persians, and the 
Romans promised to interfere no more in Armenia. In  the rock- 
sculptures near the town Shapur in Persis (Stolze, Perse'polis, pl. 
141) the great success is represented; under the hoofs of the 
king's horse lies the body of an enemy, probably Julian, and a 
suppliant Roman, the emperor Jovian, asks for peace. 

Shapur now invaded Armenia, took king Arsaces 111. (of the 
Arsacid race), the faithful ally of the Romans, prisoner by 
treachery and forced him to commit suicide. H e  then attempted 
to introduce Zoroastrian orthodoxy into Armenia. But the Armen- 
ian nobles ~esisted him successfully, secretly supported by  the 
Romans, who sent King Pap, the son of Arsaces 111. into Armenia. 
The war with Rome threatened to break out again; but Valens 
sacrificed Pap and caused his assassination in Tarsus, where he 
had taken refuge (374). Shapur had conducted great hosts of 
captives from the Roman territory into his dominions, most of 
whom were settled in Susiana. Here he rebuilt Susa, after having 
killed her rebellious inhabitants, and founded some other towns. 
H e  was successful in the east, and the great town Nishapur in 
Khorasan (E. Parthia) was founded by him. 

3. SHAPUR 111. (383-388), son of Shapur II. ,  elevated to the 
throne by the magnates against his uncle, Ardashir II., and killed 
by them after a reign of five years. H e  concluded a treaty with 
Theodosius the Great. (ED. M.) 
SHARES. A share is  tangible evidence of the fact that the 

holder has invested money in a given company, and is also the 
means of defining the extent of his holding as against those of his 
fellow-shareholders. I n  England, a share always has a definite 
nominal or face value, such as "one pound," "ten shillings," or 
even "one shilling." The size of a man's holding is measured in 
"SO many shares," and shares are issued, bought and sold by 
number. This is the vital distinction from stock (q.v.) which is 
always measured by its nominal o r  face value. Thus a holding of 
stock is described, for example, as "LIOO stock"; a holding of 
shares as "100 £I  shares." Furthermore, stock is dealt in in odd 
amounts, e.g., "100.3s.4d. stock"; shares must always be dealt in 
in multiples of a share-thus a sale of "Q share" or "1013 shares" 
is not permitted. 

Interest or dividend payable on shares is expressed in one of 
two ways-"a dividend of sixpence (or other sum) per share," or 
"a dividend of 5 (or so much) %," the latter meaning a dividend 
equivalent to the percentage named on the face value of each 
share. I f  the shares are £ I  shares, 5% is equivalent to  IS. per 
share, but if they are 10s. shares, 5% is equivalent to  6d. per 
share. 

The market value of shares has no connection with their nom- 
inal value. I t  is governed by price, which is always expressed in 
so many pounds, shillings or pence per share. Thus:- 

3 g  means £ 3 . 5 ~ .  cash per share. 
11/6 ,, I I S . ~ ~ . , ,  ,, ,, 

/ 6  3 7  6d. 1,  ,, 1, 

This is the usual stock exchange way of publishing prices. The  
presence of fractions and the absence of the stroke implies pounds ; 
otherwise it is shillings and pence. 

A company increases its capital by issuing additional shares. 
They may be issued either free as a complete bonus to  share- 
holders (e.g., two bonus shares for every three held), or a t  a price 
below their current market price as a partial bonus to  share- 
holders (e.g., if the market price of outstanding £ I  shares is 4, 
they may be issued a t  2 4 ,  each holder of two shares being entitled 
to buy one new, or to sell his right in the market to anyone who 
will buy it), or at the full market price direct to the public. Con- 



SHARI-SHARK 
versely, if the capital of a company has to be written down-i.e., 
reduced, this is done by reducing the nominal value of each share, 
e.g., a company with shares of £I each might write them down 
to ten shillings each. Occasionally shares are "split"+.e., a com- 
pany whose shares were originally of £10 each might split each 
share into ten of £ I  each, thus increasing the saleability of the 
shares. 

Shares usually represent capital as opposed to loans and deben- 
tures. (See STOCKS.) They take three main forms: preference, 
ordinary, and deferred. 

K i n d s  of Shares.-Preference shares usually receive only a 
fixed rate of dividend, although occasionally they share with the 
ordinary shares in any further profits. They are then called "par- 
ticipating preference shares." Usually in this case, the ordinary 
shares get a definite dividend for themselves, and the participating 
preference shares only receive a share of what is left. In  all 
cases, preference shares rank ahead of ordinary and deferred 
shares, both as to  dividend and as to repayment in the event of 
liquidation. Thus, if a company earns f ~oo,ooo and the preference 
dividend (say j% on 2,000,000 £ I preference shares) requires the 
full L~OO,OOO, the holders of the ordinary shares get nothing. f i  
preference shares are "cumulative" any arrears of dividend on 
them are carried forward and accumulated until a profit is earned. 
Then all the arrears must be paid off, before anything is paid on 
the ordinary shares; otherwise, once a preference dividend is not 
paid, the shareholders have no claim in respect of that dividend 
upon any future profits. 

Ordinary shares rank after preference shares, but whereas the 
preference shareholder (unless "participating") is only entitled to  
a fixed dividend and to the return of the nominal value of his 
shares in the case of liquidation, in both cases the ordinary share- 
holder receives "what is left." If ,  however, the company has also 
issued deferred shares, the ordinary shareholder only gets a fixed 
rate of dividend, perhaps, with participating rights, and the de- 
ferred shareholder receives "what is left." 

I t  is not usual for a company to issue all three kinds of shares. 
Usually it  only issues two of the three kinds. When the first and 
third are issued, they are often called "preferred ordinary" and 
"deferred ordinary." I n  no case are directors bound to declare 
any dividend, even if profits have been earned. (See also INVEST- 
MENT ; STOCK; TRANSFER.) (N. E .  C.) 

U n i t e d  States.-In the United States the term "stock" is used 
to denote the ownership or owned capital in a business, just as the 
word "shares" is used in England, and the term "share" is reserved 
to denote one of the units or divisions of this ownership. For  
a full discussion of American usage see STOCK. 

SHARI, a river of North-Central Africa. carrying the drain- 
age of a large area into Lake Chad. I ts  headstreams rise on the 
watersheds between the Chad basin and those of the Nile and 
Congo. The principal headstream, known generally as the Wam, 
rises, in about 6" 30' N., I jO E., in mountainous country forming 
the divide between the Chad system and the basin of the Sanga 
affluent of the Congo. From the source of the Wam to the mouth 
is a distance, following the windings of the stream, of fully 1,400 m. 

The Wam flows east and then north and in about 7" 20' N., 
18" 20' E.  is joined by the Fafa, a considerable stream rising east 
of the Wam. The upper course of the Wam is much obstructed by 
rapids, but from a little above the Fafa confluence it becomes 
navigable. Below the confluence the river, now known as the Bahr 
Sara, receives three tributaries from the west. In  about go 20' N., 
IS" E ,  it  is joined by the Bamingi, which is formed by the junc- 
tion of the eastern headstreams of the Shari. One of its branches, 
the Kukuru, rises in about 7" N., 21" 15' E. Some go m. from its 
ource the Bamingi becomes navigable, being 12 f t .  deep and flow- 

ing with a gentle current. In  8' 42' N. it  receives on the west bank 
!he Gribingi, a river rising in about 6' 20' N. I t  is narrow and 
tortuous with rocky banks and often broken by rapids. I t  flows 
in great part through a forest-clad country A few miles above its 
confluence with the Bahr Sara the Bamingi receives on the right 
hand another large river, the Bangoran, which rises in about 7" 
4 j' N. and 22" E , in a range of hills which separates the countries 
of D a r  Runga and Dar Banda, and. like the Bamingi, flows through 

open or bush-covered plains with isolated granite ridges. 
Below the junction of the Bahr Sara and the Bamingi the Shari, 

as it  is now called, becomes a large river, reaching, in  places, a 
width of over 4 m. in the rains; while its valley, bordered by 
elevated tree-clad banks, contains many temporary lakes and 
back-waters. I n  go 46' N. i t  receives the Bakare or Awauk (Aouk) 
from the east, known in its upper course as the Aukadebbe. This, 
like the Bahr es Salamat, which enters the Shari in 10" 2' N., 
traverses a wide extent of arid country in southern Wadai, and 

' 

brings no large amount of water to the Shari. I n  10" 12' a 
divergent branch, the Ergig, leaves the main stream, only t o  rejoin 
it  in 11" 30'. 

In  12" 15' N. and 15" E. the Shari receives on the west bank its 
largest tributary, the Logone, the upper branches of which rise 
far to the south between 6" and 7" N. The principal headstreams 
are the Pende and the Mambere. I t s  system is connected with that 
of the Benue (see NIGER) by the Tuburi Swamp, which sends 
northward a channel joining the Logone in about 10" 30' N. Be- 
low the Logone confluence the Shari, here a noble stream, soon 
splits up into various arms, forming an alluvial delta, flooded at  
high water, befcre entering Lake Chad. 

The existence of the Shari was made known by  Oudney, Den- 
ham and Clapperton, the first Europeans to reach Lake Chad 
(1823). I n  1852 Heinrich Barth spent some time in the region of 
the lower Shari and Logone, and in 1872-1873 Gustav Nachtigal 
studied their hydrographical system and explored the Gribingi, 
which he called the Bahr el Ardhe. But the most prominent ex- 
plorers have been Frenchmen. In  1896 Emile Gentil reached the 
Bamingi and in a small steamer passed down the river to  its 
mouth. I n  1907 an expedition under Captain E. Lenfant followed 
the Wam-Bahr Sara from its source to the confluence with the 
Bamingi and showed it  to  be the true upper course of the Shari. 
The same expedition also discovered the Pende tributary of the 
Logone. From the mouth of the Shari in  Lake Chad there is a 
current towards the Bahr-el-Ghazal channel a t  the south-eastern 
end of that lake (see CHAD). This channel has been supposed to 
be a dried-up affluent of the lake. Investigations by  the French 
scientists E.  F. Gautier and R. Chudeau led Chudeau to the con- 
clusion that the Shari did not end in Lake Chad, but, by way of 
the Bahr-el-Ghazal, passed between Tibesti and Ennedi and ended 
in some shut in the Libyan desert. The major part of the Shari 
basin is in French Equatorial Africa; some of the western 
affluents are in the Cameroons. 

See the works of Barth, Nachtigal and other travellers, especially 
Lenfant's La Dicouverte des grandes sources du centre de PAfrique 
(1909). 

SHARK, the name generally given to the larger kinds of 
Selachians (q.v.) of the order Pleurotremi, the smaller kinds being 
known as dog-fishes. Typical sharks are active and piscivorous, 
swimming near the surface in warm seas, and are generally bluish 
or greyish in colour; the body is of the normal fish shape, the 
snout pointed, the crescentic mouth placed on the under side 
of the head, and there is a series of separate gill-openings on 
each side; the teeth are often sharp-edged and triangular; the fins 
are pointed and the end of the tail is strongly upturned. Owing 
to the position of the mouth a shark may have to turn over to  
seize a man swimming a t  the surface, but this is not its normal 
method of feeding. Some large pelagic sharks have minute te&h 
and feed on plankton, and among those that live a t  the bottom 
there are many divergences from the type described above; they 
are generally less active, and have rounded fins and the end of 
the tail less upturned; some are stout and blunt-headed, others 
flattened, others eel-like; many are spotted, banded or marbled. 
The mouth of these bottom-living forms is often transverse, and 
their teeth are often small and cuspidate, but cutting, piercing 
and crushing teeth occur. The spiracles, vestigial gill-openings 
placed behind the eyes, are small in pelagic sharks, but larger 
in the bottom-living forms, in some (Squatina, Orectolobus) as 
large as in the rays. 

To  the family Lamnidae belong several large pelagic sharks, 
widely distributed in warm seas. One of the largest, swiftest, and 
most voracious is the great white shark or man-eater (Carcharo- 
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don), which reaches a length of 40 ft.; this is somewhat similar 
in form to a tunny, the body being stout and rounded, the snout 
pointed, and the tail slender and keeled on each side; the mouth 
is crescentic, and the teeth are large, triangular, with sharp ser- 
rated edges; on each side five separate gill-openings appear in 
front of the large, falcate pectoral fins; the first dorsal fin is 
moderate, the second small and opposite the anal; the powerful 
caudal fin is lunate, the lower lobe being nearly as large as the 
upper, which is supported by the upturned end of the tail. This 
shark feeds on fishes and other marine animals; a young sea- 
lion, weighing IOO lb., was found in the stomach of one 30 it .  
long. Teeth found fossil in tertiary strata, and others dredged in 
the Pacific ocean indicate the former existence of a Carcharodon 
about 90 ft .  long. The porbeagles (Lamna) are similar in form 
to the great white shark, but have narrower piercing teeth. The 
thresher (Alopias) is more slender, and is remarkable for the 
great length of the upper lobe of the tail-fin; it  swims near the 
surface and feeds on fishes, and has been observed to strike them 
with blows from the tail. The family Lamnidae also includes the 
basking shark (Cetorhinus ~nam'ntus), which takes its name from 
its habit of basking a t  the surface. I t  is distinguished by the large 
mouth, minute conical teeth and very wide gill-clefts, the inner 
openings of which are guarded by series of long, slender gill- 
rakers. I t  reaches a length of 40 ft., but is quite harmless, feeding 
on minute organisms. Formerly it  was hunted by harpooning 
off Ireland, for the sake of the oil from the liver. 

The numerous species of the Carchariidae are mainly tropical, 
pelagic and piscivorous sharks, with sharp triangular teeth, dis- 
tinguished from the Lamnidae by having the last one or two gill- 
openings above the pectoral fin. The tiger shark (Galeocerdo 
tigrinus) is one of the largest and most dangerous. The hammer- 
heads (Sphyma) are peculiar in having the front part of the head 
produced outwards on each side, with the eyes at  the ends of these 
extensions. The topes (Galeus) and hounds (Mustelus) are small 
bottom-living Carchariids with small teeth, which are serrated in 
the topes, blunt and forming a pavement in  the hounds; both 
genera are represented in British seas. 

The Scyliorhinidae include the dog-fishes, most of which are 
small bottom-living fishes, spotted, marbled or banded, with 
rounded fins and with small cuspidate teeth; they are distin- 
guished from the Lamnidae and Carchariidae in that they are not 
viviparous, but lay large heavily-yolked eggs enclosed in oblong 
horny cases, with threads a t  each corner that serve for attach- 
ment. The Orectolobidae are distinguished by a pair of grooves 
running through the upper lip and connecting the nasal sacs with 
the mouth. Orectolobzts of Australia and Japan includes species 
with a broad, flat head, margined with skinny flaps, much as in 
the angler (Lopl~izcs) ; most of the other species are bottom-living 
and have the appearance of dog-fishes, but one is pelagic and is 
the largest of all sharks, for it  is said to  reach a length of 70 feet. 
This shark (Rhinodon) known as the whale-shark, or a t  the 
Seychelles as the "chagrin," has the same numerous small teeth 
and long gill-rakers as the basking shark, which it  resembles 
in habits. 

A small group of sharks is distinguished by  having six or seven 
gill-openings on each side, and a single dorsal fin, opposed to 
the anal. The six-gilled shark (Hexanchzcs grisezds) is said to attain 
a length of over 2 j f t . ;  there are a few records from British seas. 
The frilled shark (Chlamydoselachus anguineus) is an eel-shaped 
shark known from deep water off Japan and in the North Atlantic. 

The third group of sharks has five gill-openings (six in Plio- 
trema), and two dorsal fins, each of which is typically preceded 
by  a spine; most of these are bottom-living forms. The genus 
Heterodontzts includes about seven species from the Indian and 
Pacific oceans, distinguished by having small teeth in the front of 
the jaws and large blunt teeth, suitable for crushing shell-fish, at 
the sides; the egg-case is conical, with spiral ridges. H. philippi 
is the Port Jackson shark. The piked dog-fishes (Squalz~s) inhabit 
the north and south temperate zones; they have no anal fin; the 
points of the small teeth are deflected laterally, so that the inner 
margin forms a cutting edge. Sqzulzls acantlzks is very abundant 
in British waters, and off the Atlantic coast of North America; it 

reaches a length of 4 f t . ;  i t  is a great nuisance to fishermen, 
eating fish caught in lines or in nets. All the Squalidae are vivi- 
parous; two noteworthy species of this family, both without fin- 
spines, are the spiny shark (Echinorhinus), a large bulky shark 
with spiny tubercles on the skin, and the Greenland shark (Sontni- 
osus) of the Arctic seas, which reaches a length of 25 ft., has 
conical teeth in the upper jaw and cutting teeth in the lower, 
and is active and voracious, often attacking whales. Many 
Squalidae (Centrina, Centroplzorus, etc.) are inhabitants of deep 
water, and off Portugal are caught by long lines a t  depths of 400 
or 500 fathoms. Closely related to the Squalidae are the saw- 
sharks, Pristiophorzts of the Indo-Pacific and Pliotrema of South 
Africa, with the snout produced into a flat blade bearing a series 
of teeth on each side. Also related to the Squalidae are the angel- 
fishes or monks (Squatinu) with flattened body, large wing-like 
pectoral fins, and terminal mouth with conical teeth; about ten 
species of this genus are known, mainly from temperate seas. 

Few sharks are valued as food, but the dried fins are used by 
the Chinese for the preparation of gelatine, and for culinary pur- 
poses. Shagreen, used for polishing wood, is the skin of those 
kinds that are covered with numerous close-set pointed denticles. 
I n  recent years extensive fisheries for sharks have developed, 
starting in Carolina, and spreading to Africa, Australia, etc. The 
skins are made' into leather; the oil obtained from the liver is 
excellent, and the rest of the shark is used in the making of glue, 
meal, etc. (See SELACHIANS; RAY.) (C. T .  R.) 

SHARON, a city of Mercer county. Pennsylvania. U.S.A., on 
the Shenango river, 70 mi. N.N.W. of Pittsburgh and 65 mi. S.E. 
of Cleveland, 0. I t  is served by the Erie and the Pennsylvania 
railways, and for freight also by the New York Central and the 
Pittsburgh and Lake Erie. Pop. (1930) 25,908; (1940) 25,622. 
Sharon, together with Farrell (9.v.)  adjoining it on the south 
(1940 pop., 13.899), Sharpsville, one mile N.E. (1940 pop., 
5,129), and other neighbouring communities there and across the 
line in Ohio, make an industrial district of about 55,000 popula- 
tion. The manufactures include open-hearth steel, pig iron, lubri- 
cants, tank cars, metal stampings, pipe and tubing, heavy steel 
castings, tube fabrications, builders' hardware, stainless steel, 
steel strip, gas-station equipment, ingot moulds and electric 
transformers. The largest transformer plant in the world is in 
Sharon. Retail business totals $13.89 j.000 annually. Sharon was 
settled in 1795, but it  remained small until coal mining was 
begun in 1836. I t  was incorporated as a borough in 1841 and as 
a city in 1918. 

SHARP, CECIL JAMES (1859-'1924), British musician 
and writer, was born in London Nov. 2 2 ,  18 jg. H e  was educated 
at  Uppingham and at  Clare College, Cambridge, and, in 1883 
went to South Australia where he founded a school of music a t  
Adelaide. He was principal a t  the Hampstead Conservatoire, 
London, from 1896-1905, and director of the English Folk-Dance 
Society which he founded in 191 I. His valuable work in collecting 
and arranging English folk-songs and dances, in lecturing on the 
subject revived interest in English national music. During a 
visit to America he discovered in the Appalachian Mountains 
interesting survivals of old national melodies. H e  died in London 
June' 23,  1924. 

Sharp's works include: A Book of British Song (1902) ; with 
C. L. Marson, Folk Songs from Somerset, series 1-5 (1904-19) ; Folk 
S o ~ g s  for use i n  Schools sets 1-10; English Folk S O ~ Z ~ S  f rom the 
Southern Appalachians (1917) ; American Etcglish Folk Songs, etc.; 
English Folk Songs, 2 vol. (1921) ; Posthum. with A. P. OppC, The 
Dance, an Historical Survey of Dancing i n  Europe (1924). See 
Winifred A. S .  Shaw, Cecil Sharp, an Appreciation (1925). 

SHARP, GRANVILLE ( I  73 5-18 IS), English philanthro- 
pist, was born at  Durham, the son of Thomas Sharp (1693-17 j8),  
a theological writer and the biographer of John Sharp, archbishop 
of York. Granville was apprenticed to a London draper, but in 
1758 he entered the Government ordnance department. A dili- 
gent student of Greek and Hebrew, he published several treatises 
on biblical criticism, one of which, Remarks on the lJses of the 
definitive article in tlze Greek Text of t lzg New Testament, gave 
rise to a controversy on account of the proposition, known as 
"Granville Sharp's canon," which it contained. His fame rests 
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however, on his untiring efforts for the abolition of slavery. In  
I 76 7 he became involved in a law suit with a slave owner in which 
it  was finally laid down that a slave becomes free the moment 
he sets foot on English territory. Sharp advocated the cause of 
the American colonies, supported parliamentary reform at  home 
and the legislative independence of Ireland, and agitated against 
press gangs. In  1797 he founded a society for the abolition of 
slavery, and he was a joint founder of the British and Foreign 
Bible Society, and of the Society for the Conversion of Jews. 
Sharp died on July 6, 1813, and a memorial to him was erected 
in Westminster abbey. 

See Prince Hoare, Memoirs of  Granville Sharp (London, 1820), 
which contains observations by Bishop Burgess on Sharp's biblical 
criticisms; Sir James Stephen, Essays in Ecclesiastical Biography 
(London, 1860) ; Thomas Clarkson, History of the Rise, Progress and 
Accomplishment of the Abolition of the African Slave Trade by the 
British Parliament (London, 1839). 

SHARP, JAMES (1618-16jg), Scottish divine, the son of 
William Sharp, sheriff-clerk of Banffshire, was born in Banff 
Castle on May 4, 1618. In  1633 he went to King's College, Aber- 
deen, where he graduated in 1637. On the outbreak of the Cove- 
nanting War he visited Oxford, and perhaps Cambridge, becom- 
ing acquainted with the principal English divines. On his return 
he was chosen (1643) one of the "regents" of philosophy in St. 
Leonard's College, St. Andrews, and in 1648 was appointed min- 
ister of Crail in Fifeshire. I n  the great schism of Resolutioners 
and Protestors he took active part with the Resolutioners, and in 
March 1651 was taken prisoner by Cromwell, but subsequently 
liberated on parole. I n  1657 he went to  London to counteract 
the influence with the Protector of Archibald Johnston, Lord 
Warriston. H e  was again sent to London in Feb. 1660, to  watch 
over the interests of the Resolutioners at  the time of Monk's 
march to London. H e  was favourably received by Monk, who 
sent him to the king a t  Breda. H e  certainly regarded himself 
equally as the emissary of tlie Scottish kirk; he was also the 
bearer of a secret letter from Lauderdale to the king. There can 
be little doubt that he was finally corrupted by  Charles and 
Clarendon, and decided that the interests of the Kirk should not 
imperil his own chances. H e  returned to Scotland in May 1660, 
and, while successfully stopping all petitions from Scottish min- 
isters to  the king, parliament or council, was at pains to allay the 
suspicions of his loyalty to  the Kirk which had been aroused by 
his attitude in London. A letter of his (preserved in the Museum 
of the Society of Antiquaries, Edinburgh) dated May 21, 1661, 
from London, to Middleton the high commissioner, whose chap- 
lain he now was, shows that he was in  confidential communica- 
tion with Clarendon and the English bishops; that he was co- 
operating in the restoration of Episcopacy in Scotland: that he 
was aware that Middleton, with whom he had held conferences, 
had all along intended i t ;  and that he  drew up the quibbling proc- 
lamation of June 10, whose sole purpose was "the disposing of 
minds to  acquiesce in the king's pleasure." The mask at  length 
dropped in August when Episcopacy was restored and Sharp was 
rewarded with the archbishopric of St. Andrews, Leighton, Fair- 
foul and Hamilton being consecrated bishops at  the same time. 
On April 8 the new prelates entered Scotland, and on April 2 0  

Sharp preached his first sermon at  St. Andrews. 
Sharp had kept on good terms with Lauderdale, and avoided 

acting against him on the occasion of the Billeting Plot concocted 
in Sept. 1662 by  Middleton. When Lauderdale's supremacy was 
established he cooperated in passing the National Synod Act in 
1663, the first step in the intended subjection of the church to 
the crown. I n  1664 he obtained the grant of a new church com- 
mission. Gilbert Burnet made a written protest against the op- 
pressive conduct of Sharp and other bishops, but Sharp failed 
to obtain a sentence of deprivation and excommunication against 
hini. Sharp now placed himself in opposition to the influence 
of Lauderdale, in alliance with Rothes, Hamilton, Dalyell, and 
others but in 1665 he suffered, in London, a complete humiliation 
a t  the hands of Lauderdale, well described by Burnet. The re- 
sult of their system of violence and extortion was the rising of 
the Covenanters, during which Sharp showed, according to Bellen- 
den, the utmost fear, only equalled by his cruelty to the prisoners 

after the rout of Pentland. When the convention of estates met 
in January 1667 Hamilton was substituted for him as president, 
and he now wrote grovelling letters to  Lauderdale, who extended 
him a careless reconciliation. 

For a time he helped to restrain his brethren from complaining 
to London of Lauderdale's conciliation policy. On July 10, 1668, 
an abortive attempt to shoot him was made by James Mitchell 
in Edinburgh. After a visit to  London Sharp assisted in Decem- 
ber to carry out Tweeddale's tolerant proposals for filling the 
vacant parishes with some of the "ousted" ministers. I n  the de- 
bates on the Supremacy Act, by  which Lauderdale destroyed the 
autonomy of the church, Sharp's reluctance gave way upon the 
first pressure, but he actively opposed Leighton's endeavour, as  
archbishop of Glasgow, to  carry out a comprehensive scheme. 
From this time he was completely subservient to  Lauderdale, 
who had now finally determined upon a career of oppression, and 
in 1674 he was again in London to support this policy. I n  this 
year Mitchell, who had shot a t  him six years before, was arrested, 
and Sharp obtained from him privately a full confession by a 
promise of pardon which he afterwards repudiated. I t  was, how- 
ever, confirmed by the entry of the act in the records of the court. 
Mitchell was finally condemned, and Sharp refused t o  support the 
appeal for a reprieve. On May 3, 1679, while driving with his 
daughter Isabel to  St. Andrews, he was set upon by  nine men, 
and murdered in revenge. The place of the murder, on Magus 
Muir, now covered with fir trees, is marked by a monument 
erected by Dean Stanley, with a Latin inscription recording the 
deed. 

Unless otherwise mentioned the proofs of the statements in this 
article will be found in voIs. i. and ii. of the Lauderdale Papers 
(Camden Society) and in two articles in the Scottish Review (July 
1884 and Jan. 1885). 

SHARP, WILLIAM ( I  749-1824), English line-engraver, 
was born a t  London on Jan. 29, 1749. H e  was originally appren- 
ticed to what is called a bright engraver, and practised as a writing 
engraver: but gradually became inspired by the higher branches 
of the engraver's art. H e  died a t  Chiswick on Juiy 25, 1824, I n  
his youth, owing to his hotly expressed adherence to  the politics 
of Paine and Horne Tooke, he was examined by the privy council 
on a charge of treason. Mesmer and Brothers found in Sharp a 
staunch believer; and for Iong he maintained Joanna Southcott a t  
his own expense. As an engraver he achieved a European repu- 
tation, and enjoyed many foreign honours. Among his earlier 
plates are some illustrations, after Stothard, for the Novelists' 
Magazine. H e  also engraved the "Doctors Disputing on the Im- 
maculateness of the Virgin" and the "Ecce Homo" of Guido Reni, 
the "St. Cecilia" of Domenichino, the "Virgin and Child" of Dolci 
and the portrait of John Hunter of Sir Joshua Reynolds. 

SHARP, WILLIAM (1856-~goj),  Scottish poet and man of 
letters, was born a t  Paisley on Sept. 12, 18j6. His was a double 
personality, for during his lifetime he was known solely by a series 
of poetical and critical works of great, but not of outstanding 
merit, while from 1894 onwards he published, with elaborate pre- 
cautions of secrecy, under the name of "Fiona Macleod," a series 
of stories and sketches in poetical prose which made him perhaps 
the most conspicuous Scottish writer of the modern Gaelic renais- 
sance. His early life was spent chiefly in the W. highlands of 
Scotland, and after leaving Glasgow University he went to  Austra- 
lia in 1877 in search of health. After a cruise in  the Pacific he 
settled for some time in London as clerk t o  a bank, became an 
intimate of the Rossettis, and began to contribute to  the Pall 
Mall Gazette and other journals. I n  188; he became ar t  critic to 
the Glasgow Herald. He spent much time abroad, in France and 
Italy, and travelled extensively in America and Africa. I n  1885 he 
married his cousin, Elizabeth Amelia Sharp, who helped him in 
much of his literary work and collaborated with him in com- 
piling the Lyra Celtica (1896). His volumes of verse were The  
Hzmzan Inheritance (1882), Earth's Voices f 1884), Roma~ztic 
Bailads and Poems of  Fantasy (1886), Sospiri di R o m a  (1891), 
Flower 0' the Vilze (1894), Sospiri d' Italia (1906). Williain 
Sharp was the general editor of the "Canterbury Poets" series. 
He was a discriminating anthologist, and his So~z~cets  of tlce Celz- 
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tury  (1886), to which he prefixed a useful treatise on the sonnet, 
ran through many editions. This was followed by American 
Sonnets (1889). 

Sharp wrote biographies of Dante Gabriel Rossetti (1882)) of 
Shelley (1887)) of Heinrich Heine (1888)) of Robert Browning 
(189o), and edited the memoirs of Joseph Severn (1892). The 
most notable of his novels was Silence Farm (1899). During 
the later years of his life he was obliged for reasons of health 
to  spend all his winters abroad. The secret of his authorship 
of the "Fiona Macleod" books was faithfully kept until his 
death, which took place at  the Castello di Manlace, Sicily, on Dec. 
12, 1905. As late as the 13th of May 1899 Fiona Macleod had 
written to  the Athenaeum stating that she wrote only under that 
name and it was her own. She began to publish her tales and 
sketches of the primitive Celtic world in 1894 with Pharais: A 
Romance of the Isles. They found only a limited public, though 
an enthusiastic one. The earlier volumes include The  Mozwtain 
Lovers (1895), Tlze Sin-Eater (1895), The  Washer of the Ford 
and other Legendary Moralities (1896), etc. I n  1897 a collected 
edition of the shorter stories, with some new ones, was issued as 
Spiritz~al Tales, Barbaric Tales and Tragic Romances. Later vol- 
umes are The  Dontinion of Dreams (1899); The Divine Adven- 
ture: Zona: and other Studies in Spiritzlal History (1900)) and 
Winged Destiny (1904). 

See a memoir by his wife (1910). 
SHARP, in  music, the sign #, signifying the raising of the note 

to  which it  is attached by a semitone, the direction holding good 
to the end of the bar. Or, if placed at  the beginning of the stave, 
as part of what is called the key signature, i t  governs the note in 
question throughout the composition unless contradicted. A double 
sharp (%) raises a note two semitones. (See ACCIDENTALS; CLEF: 
MUSICAL NOTATION.) 

SHARPSBURG, a borough of Allegheny county, Pennsyl- 
vania, U.S.A., on the Allegheny river, opposite the northeastern 
part of Pittsburgh; served by the Pennsylvania railroad. pop. 
in  I930 was 8,642 and in 1940, 8,202. I t  is a manuyacturing 
suburb, with iron and steel works, and factories making varnish, 
lubricating oil, oil-cans, glass and various other articles. There 
are coal mines and oil wells in the environs. sharpsburg was 

in 1826 and incorporated as a borough in 1 8 ~ ~ .  ~t was 
named after the original proprietor of the land, James Sharp. 

SHARQAT, BATTLE OF, 1918.  hi^ is the name given to 
the final battle, act. 1918, in which the ~ ~ i ~ i ~ h  in ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ,  
under General Marshall, overthrew the Turkish force which was 
covering MOSU~,  the last important centre then remaining in the 
hands of the Turks. (See MESOPOTAMIA, OPERATIONS IN.) 

SHASI, a city in the province of ~ ~ ~ ~ h ,  central china, in 
latitude 3 0 ~  26' N. and longitude 1 1 2 ~  E., with an estimated 
Chinese pop. (1931) of 113,526. I t  is situated on the left bank of 
the Yangtze about 120 miles directly west of Hankow, though 
much farther distant by  the river-route. ~t is admirably 
as an entrepat centre in the low-lying cotton region of Hupeh 
amid a network of canals, one of which gives i t  direct 
with Hankow. These canal facilities have done much to restrict 
the development of Shasi as a river-port. Before the owning of 
Ichang (higher up the river) as a treaty port in 1 8 ~ 5 ,  Shasi was 
the usual transhipment centre for the Szechwan trade, but it 
subsequently lost much of its trade to rchang, shasi was opened 
to foreign trade by the treaty of shimonOseki (Ig96) but only 
within the last 10 years has its total trade made really appre- 
ciable advances, due to a steadily growing export trade, chiefly 
in raw cotton. The annual increase was maintained in Igz6, 
despite civil war in Hupeh and Hunan. 

3,044,700 
5,614,281 

Exports . . . . 24,133,311 

Total . . . . . . 32,792,292 , 
1 

The value of the total trade was in 1904, Hk. Taels 1,956,3'71; 
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for salt, fibres and nutgalls, from Szechwan; the import of salt 
averaging about 400,000 bags, and nutgalls about ~oo,ooo chests 
annually. The foreign import trade is chiefly in cotton piece 
goods, kerosene oil, and refined sugar. The basis of an active 
export trade is raw cotton, which was shipped to the amount of 
650,000 piculs in  1926. Seeds, especially rape and cotton seeds, are 
also exported. I n  I913 a contract was signed for  the construction 
of a railway from Shasi, via the Yuan-kiang valley, south-west- 
ward to Kwei-yang, capital of Kweichow province. Work on this 
scheme was, however, held up by  the World War. The construc- 
tion of a railway westward from Hankow into Szechwan (via 
Shasi) is one of the railway projects most likely to materialize in 
the near future. 

SHASTA. This Indian group, of Hokan speech stock, lived 
on and south of Klamath river, east of Mt. Shasta. Culturally 
they stood intermediate between the north-western tribes, such 
as the Yurok and Hupa (9.v.) and the Maidu (9.v.) and other 
central Californians. Originally numbering 2,000, they have 
dwindled to a few dozen scattered households. 

See B. Dixon, Bull. Am. Mus. Nut. History, vol. xvii. (1907). 

SHASTA, MOUNT, a peak a t  the northern extremity of the 
Sierra Nevada range in Siskiyou county, California, U.S.A. I t  is 
the cone of an extinct volcano rising to a height of 14,161 ft.  
above sea-level. I t s  deep-fluted sides show that it has been consid- 
erably lowered and wasted by ice action. The remaining glaciers, 
which extend down to within 9,500 f t  of sea-level, are but a rem- 
nant of their former greatness. A sulphurous fumarole just below 
the extreme summit and another on its north slope still show ves- 
tiges of volcanic activity. 

See John Muir, The Mountains o f  California (9th ed., 1911) and 
S w t  Leveling in California 1896-1923 ( 1 ~ 2 5 ) ,  which is ~ul let ln  NO 

766 of the United States Geological Survey. 
SHATT-AL-ARAB, a river in Mesopotamia formed by the 

junction of the Tigris and the Euphrates ( q q . ~ . ) .  There is reason 
to believe that the stream is not of great antiquity. (See MESO- 
POTAMIA: Ancient Geograplzy.) The Sha t t -a l -~rab  may be said 
to extend from Qurna to the bar a t  Fao, and the effect of the tide 
reaches UP to the former point, where formerly the Euphrates 
discharged. I t  is I23 miles long. The importance of the Shatt- 
"-Arab is restricted to its lower reach from Basra t o  Fao, 
the railway from Baghdad having its terminus a t  Basra. Between 
Basra and Mohammera, the Persian port a t  the junction of the 
Karun with the Shatt-al-Arab, the river has an average breadth 
of 600 yards. At the actual point of junction the river widens 
out to  half a mile and a t  Fao, 49 m. down stream, it  is a mile 
broad. Below Fao the river rapidly widens and flows through in- 
terminable sandbanks and mudflats to  the Persian Gulf. 

The utility of the river for navigation is restricted by the bar 
at Fao, which allows only vessels of under 11 f t .  draught to  pass 
a t  low water. Sir Arnold Wilson has computed that the silt 
coming down the river annually is about half a million tons; 
the amount deposited in the main channel would be insignificant 
if, after dredging, a channel of 24 ft. a t  low waterweremaintained. 
Beyond the bar there is a depth of 3-40 f t .  except in two ~ l a c e s ,  
the bar a t  Mohammera a t  the confluence of the being the 
only other serious restriction to navigation. 

Rawlinson ~Wges ts  that there are three main facts to  be con- 
sidered in the history of the Shatt-al-Arab. First the coast line at  
the mouth of the Shatt-al-Arab advanced very slowly until, a t  the 
end of the 18th century, the Karun forced its way into the Shatt- 
al-Arab. When this happened the Shatt-&Arab began t o  enlarge 
its bed and began to cut the great bend between Mohammera and 
Abadan. After this islands began to form a t  the mouth of the 
Shatt-al-Arab. (See also MESOPOTAMIA, and BASRA.) 

BIBLIOGRAPHY.--Sir W. Willcocks, The Irrigation of h4"esopotamia 
(1911) ; Memom?zdunz respecting the Navigation of the Tigris and the 
Euphrates (1913) ; Sir A. Wilson, "The Delta of the Shat-al-Arab and 
Proposals for Dredging the Bar," Geographical Journal, Ixv., p. 2 2 5  
(1925) ; Colonial Office annual Reports. 

SHAUGHNESSY, THOMAS GEORGE SHAUGH- 
NESSY, IST BARON, cr. 1916 (1853-1923), Canadian railway 
magnate, was born at  Milwaukee Oct. 6, 1853. H e  began railway 

1911, 2,948,656; 1924, 23,594,654. Shasi is a distributing centre 1 service a t  the age of 16, and in 1882 joined the staff of the 
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Canadian Pacific Railway as general purchasing agent. In 1891 
he was appointed a vice-president and from 1899 to 1918 he was 
president and chairman of the board of directors, and director of 
all the allied lines. H e  died in Montreal on Dec. 10, 1923. 

SMAW, ANNA HOWARD (r847-1919), American re- 
former, was born a t  Newcastle-upon-Tyne on Feb. 14, 1847. 
When she was a small child, her parents moved to the United 
States. From 1872 to 1875 she studied at  Albion college (Mich.), 
and in 1878 graduated from the theological school of Boston uni- 
versity. The  district conference of the Methodist Episcopal 
Church granted her a local preacher's licence, but the New Eng- 
land conference of the M.E. Church refused to ordain her be- 
cause of her sex, and the refusal was upheld by the general con- 
ference a t  Cincinnati in 1880. The same year she was ordained 
in the Methodist Protestant Church. While preaching she had 
studied medicine and received the degree of M.D. from Boston 
university in 188 j. 

She was associated after 1886 with the National American 
Woman Suffrage association in various capacities, from 1904-1 j 
as  president. In  1917 she was chairman of the woman's com- 
mittee of the Council of National Defense. She died at  Moylan 
(Pa.), on July 2, 1919. 

SHAW, GEORGE BERNARD (1856- ), Irish critic, 
pamphleteer and playwright, was born in Dublin, July 26, 1856. 
H e  claimed descent from Macduff, Thane of Fife, and from 
Oliver Cromwell. His father, George Carr Shaw, son of Bernard 
Shaw, sometime sheriff of Kilkenny county, was married to 
Lucinda Elizabeth Gurley, daughter of Walter Bagenal Gurley, 
landed proprietor of County Carlow. The Shaws were of the Irish 
gentry, "revolving impecuniously in a sort of vague second cousin- 
ship round a baronetcy." 

Bernard grew up wild, his father being preoccupied with a 
declining business, his mother devoted to musical interests. After 
his civil service post in the Dublin Courts of Justice was abol- 
ished in 18j0, Shaw's father received a small pension which he 
sold to become a member of the Dublin Corn exchange as a 
wholesale merchant. Tutored in the classics by his uncle, the 
Rev. William George Carroll, vicar of St. Bride's, Dublin, at the 
age of ten Shaw entered the Wesleyan Connexional school, and 
after a brief meteoric flight to  the top, quickly declined and re- 
mained "generally a t  or near the bottom of his classes." In  three 
other schools which he subsequently attended, he found he could 
learn nothing in which he was not interested, and consequently 
"took refuge in idleness." Algebra obfuscated him, the classics 
left him cold, but he excelled in English composition, for which 
no prizes were given; and he often regaled his classmates with 
stories from the Iliad and Odyssey, narrated with a Shavian 
slant. The vital interests of this pert, voluble and athletically 
tireless boy were literature, music and the graphic arts. 

A distinguished teacher of music, George John Vandaleur Lee, 
made his home with the Shaws; and Mrs. Shaw, who had a pure 
nzezzo soprano voice, aided him in all his numerous musical 
activities. Bernard received from his mother lessons in voice 
culture, which later on stood in good stead the spellbinder of 
countless platforms. As a lad he sang incessantly to himself, and 
affirmed that before he was 15 "he knew at  least one important 
work by Handel, Mozart, Beethoven, Mendelssohn, Rossini, 
Bellini, Donizetti, Verdi and Gounod from cover to  cover." He 
scribbled incessantly with coloured crayons and even went through 
the prescribed subjects of the School of Design, only to discover 
that he had no talent for art. In  solitary state he haunted the 
halls of the National Gallery of Ireland, and devoured the Bohn 
translations of Vasari and Duchesne's outlines of the old masters. 
H e  was an unusually matured, self-educated lad a t  15, thanks 
t o  the all-pervasive influence of music, communism in art, and 
the free sky-gallery of Dalkey Hill, where the Shams had a 
summer home. 

I n  1871 an uncle secured for him the post of office boy to a 
Dublin estate agent, Charles Uniacke Townshend, a t  a monthly 
salary of $4.50; and sometime later he was temporarily tried out 
as cashier. H e  made good against his will, and held this position 
for four years, finally receiving $450 annually. During this period 

Shaw submitted to  magazines and newspapers numerous literary 
contributions which were invariably rejected; and he and Edward 
McNulty, who later achieved some note as a novelist, carried on 
an extended correspondence full of imaginative outpourings. One 
only of Shaw's early compositions, a caustic comment on the 
vastly popular Moody and Sankey revival meetings, appeared in 
print (Pz1blic Opinion, April 3. 1875) to the scandal of all his 
relatives. 

In 1872 Lee went to London to become a fashionable teacher 
of music; and soon thereafter Mrs. Shaw, accompanied by  her 
two daughters, Lucinda Frances who became a professional singer. 
and Elinor Agnes who died in 1876, went to London to become 
a professional teacher of music. In  1876 Bernard suddenly re- 
signed his cashier's position to throw in his lot with his mother 
a,pd sister, irresistibly impelled by two desires: to  find his rne'tier 
and, in violation of traditional filial duty, never again to  do an- 
other "honest day's work." His subsequent history validated his 
decision to disregard "all the quack duties which lead the peasant 
lad of fiction to  the White House." 

During the next nine years, except for a brief interlude of 
cmploymcnt by the Edison Telephone coillpany ili Lo~ldon, Snaw 
remained an incorrigible unemployable, being supported by his 
parents. The possession of a suit of evening clothes and facility 
in pianoforte accompaniment gave him the entre'e to certain artis- 
tic and musical circles of London society. Over a period of nine 
years (1876-85) he earned by his pen over his own signature an 
average of only a cent a day; aside from ghost-writing music 
criticism for Lee on The Hornet, he sold an article, "Christian 
Names," to One and All, edited by George R. Sims, for 15s.' a 
verse for a school prizebook for 5s., and a patent medicine ad- 
vertisement for fg.  Only confidence in his own powers and belief 
that he belonged in the company of the immortals enabled him 
to rise above one of the most devastating initial failures in liter- 
ary history. 

From 1879 to 1883 he doggedly persisted in the attempt t o  
write fiction, a t  the daily rate of five foolscap pages. Of his five 
novels, the first, fitly entitled Immatz~rity, remained unpublished; 
the other four, although refused by all the publishers of London, 
eventually padded out propagandist magazines edited by Shaw's 
radical friends and associates. An Unsocial Socialist, an instal- 
ment of a huge projected work to cover the entire social move- 
ment, appeared in a Socialist magazine, To-Day (1884) edited 
by Henry Hyde Champion, as did also a glorified juvenile with 
a pugilist hero, Cashel Byron's Profession (1885-86), which de- 
lighted William Archer and William E.  Henley. This work in its 
dramatized form. The Admirable Baslzwille; or Co?zstancy Unre- 
warded ( I ~ o I ) ,  convulsed Robert Louis Stevenson with its hilari- 
ous nonsense. The Irrationd Knot, which for its modernist 
treatment of marriage. Shaw pronounced a fictive forerunner of 
Ibsen's A Doll's House, appeared in Our Corner (1885-87), 
edited by Annie Besant, orator and radical leader; and it mas 
followed in the same magazine (1887-88) by Love Among the 
Artists, based in part upon the life of Beethoven. The novels 
failed because of their immature criticism of Victorian respecta- 
bility and morality. These novels are packed with dramatic situa- 
tions; and in working off the "greensickness" of fiction, Shaw 
was unwittingly serving his apprenticeship to the profession of 
playwriting. 

On joining in 1879 the Zetetical society, a discussion club, 
where he formed an historic and fruitful association with Sydney 
Webb, Shaw was launched upon one of the most extraordinary 
of careers as expository orator and spellbinder. By grim per- 
sistency he succeeded in transforming himself from a timid novice 
into a master of the platform. Over a period of 12 years (1883- 
95) he spoke, without compensation. three times weekly in 
harangues ranging from brief street corner talks to loitering 
listeners and watchful policemen and public debates in crowded 
halls to formal papers before the British association and four- 
hour addresses to  great throngs in the open air. 

On Sept. z, 1882, a t  the Memorial Hall in Farringdon street, 
London, occurred Shaw's historic conversion to Socialism by 
Henry George, whose Progress and Poverty was then having an 
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immense vogue in England. After hearing Henry George, Shaw 
confessed: "The importance of the economic basis of society 
dawned upon me." H e  studied Karl Marx's Das Kapital, at- 
tended a Marxist reading circle, and on Sept. 5. 1884, eight 
months after its founding, joined the Fabian society, a revolting 
sect from the Fellowship of the New Life, founded by the 
Utopian philosopher, Thomas Davidson. 

From the outset of his career as a Fabian, Shaw became 
closely associated with many social reformers, notably Sydney 
Webb, Beatrice Potter, Hubert Bland, Graham Wallas, James 
Leigh Joynes, Sydney (later Lord) Olivier, Rev. Stewart D 
Headlam, Henry S. Salt, William Morris, Annie Besant, Edward 
Carpenter, Walter Crane, Henry H. Sparling, Henry M. Hynd- 
man, J. Ramsay MacDonald and Eleanor hlarx I n  the Fabian 
society, a sort of people's university, Shaw performed herculep 
labours in committee work, drafting tracts, editing books, and 
delivering notable addresses habitually boycotted by the press. 
The appearance of Fabian Essays (1887), edited by Shaw, was 
an event of the first importance in the history of contemporary 
Socialism; and the studies of the economic bases of society em- 
bodied in many of the society's publications exercised marked 
influence upon modern social and political movements. After 
serving 27 years, along with Webb, Bland, Wallas and Olivier, 
on the executive committee, Shaw resigned in 1911. After join- 
ing the Fabian society, he carried on with rare dialectical skill 
innumerable discussions in the press on many of the leading issues 
of the day along a11 lines. He achieved international notoriety as 
a pamphleteer with his Common Sense abozct the W a r  (The  New 
Statesman, supplement, Nov. 14, 1914)~  a drastic criticism of 
the British government, which sold 7 j.000 copies, cost him some 
friendships, and provoked an abortke attempt at  ostracism. In  
the soviet Russia, which he visited in 1931, he discerned the 
triumph of Fabian, rather than of Marxian, policy and the reali- 
zation in practical operation of Webb's doctrine of "the inevita- 
bility of gradualness." Sha~v's T!ie Ii~ielligent Woman's Guide to 
Capitalis?n and Socialism (1928), in which he expounds Edward 
Bellamy's doctrine of equality of income, is the most lucid vade 
ntecurn to socialist theory and practice ever penned. I n  1897, 
Shaw became a member of the vestry of the Parish of St. Pan- 
cras, and three years later a member of the borough council, 
serving until Oct. 31, 1903. During this period he laboured un- 
remittingly on vestry and borough council and also through com- 
munications to the press for the betterment of the poorer classes 
and the municipalization of industry. As a Progressive candidate 
for a seat on the London County council in 1903, Shaw was over- 
whelmingly defeated because .of his irrepressible outspokenness. 
His small work, The Cowznao~z Sense o f  Municipal Trading (1904) 
is an effective Socialist plea in behalf of the municipalization of 
enterprise. Ironically enough, one of the duties of this inveterate 
vegetarian, in serving on the Health committee, was the holding 
of inquests on tuberculous cattle, to guarantee the condition of 
meat in his parish. 

Over a period of 13 years (1885-98), Shaw wrote for many 
newspapers and magazines as critic of art, literature, music and 
drama. After serving on The Tt70rld, the Scots Observer, the 
Daily Chronicle and the Pall Mall Gazette he became in 1888 
music critic on The Star, with the pseudonym. "Corno di Bas- 
setto," a musical instrument which went out of use in Mozart's 
time. H e  wrote music criticism for The World (1890-94), win- 
ning wide appreciation for relating music to the life of the average 
man and woman I n  1895 he entered upon his most exciting era 
of critical propaganda, on The Satzcrday Review, edited by Frank 
Harris; and published his valedictory on May 21, 1898. He con- 
ducted a one-man crusade on behalf of Ibsen and the new drama, 
shocked all England by his extravagant depreciation of Shake- 
speare, and refused to accept Pinero as an English Ibsen. I n  a 
memorable correspondence with Ellen Terry, published in 1931. 
he sought unsuccessfully, as knight errant of modernism, to 
rescue the imprisoned damsel, Ellen Terry, from the dungeon 
of the demoded Lyceum, guarded by her jailer, Henry Irving. 
By his clever and propagandist drama criticisms (Dra?~zatic 
Opi?zions and Essays, N.Y., 1907), Shaw won incontestable emi- 

nence as the most effective British fez~illetonist of his day. Basic 
precipitations from these critical researches are The  Quintessence 
o f  Ibsenisnt (1891, 1913)~ The Sanity o f  Art (1895, 1go8), and 
The Perfect IVagnerzte (1898). In  1898. after recovering from 
a nervous breakdown, Shaw was married to Charlotte Payne- 
Townshend, an Irish heiress. 

Shaw's career as a dramatist covers a period (1885-1939) of 
more than Shakespeare's entire life-span. I n  1885. William 
Archer suggested collaboration with Shaw on a play, as he was 
conversant with construction and Shaw was adept a t  dialogue. 
Archer outlined the plot, and Shaw soon reported that he had 
used up all the plot in one act and needed more to go on with 
The project fell through; but seven years later, a t  the request 
oi' J. T. Grein, director of the Independent theatre, Sliaw trans- 
formed Archer's "twaddling cup-and-saucer comedy" into a 
dramatic tract on slum landlordism. The play, Widowers' Houses, 
achieved a succis de scandale a t  the Royalty theatre. London, 
Dec. 9, 1892, ~ ~ i t h  hostile repercussions in the press. The Plzi- 
landerer (1893), a play on Ibsenism and the "new woman." 
proved unsuited to the resources of the Independent theatre; and 
Mrs. Warren's Profession (1893), a daring expos4 of the "eco- 
nomic basis of modern commercial prostitution," was automati- 
cally barred from production by the existence of the British 
Censorship. These Shaw-called "unpleasant" plays were suc- 
ceeded by "pleasant" plays (Plays, Pleasant and Unpleasant, 
2 vols., 1898); and Shaw's most internationally popular success. 
Arms and the &fan, a satire on the military profession produced 
at the Avenue theatre, London, April 21, 1894, marks the true 
beginning of Shaw's recognition as a popular dramatist. Richard 
Mansfield's American productions of Amas and the Man  (1894) 
and The Devil's Disciple (1897) enhanced Shaw's reputation as a 
popular entertainer and rendered him financially independent. Suc- 
cessful productions in Germany, Austria, Hungary and Russia of Arms 
and the Man, The Devil's Disciple, The Man of De~tirzy and Candida, 
in which plays Agnes Sorma, Lili Petri and Otto Sominerstorff played 
leading roles, gave Shaw continental vogue; and as early as 1904 he 
was, somewhat extravagantly, hailed in the Berlin press as "a king 
of the German stage." Arnold Daly's production of Candida, Princess 
theatre, New Yorli, Dec. 8, 1903, produced a sensational effect; and 
Robert Loraine's admirable production of Man and Supevnzan, Hudson 
theatre, New York, Sept. 5, 1905, achieved Shaw's conquest of the 
American theatre-going public. The (Vedrenne-Barker) productions 
at the Royal Court theatre, London (1904-07), of the New York 
Theatre guild, of the Malvern Festival, and of the Birmingham Reper- 
tory theatre were among the highest manifestations of conten~porary 
dramatic art. By 1915 Shaw's international fame was firmly estab- 
lished and he was being played in many countries of the world, from 
Britain to Japan. He was awarded the 1925 Nobel Prize for Litera- 
ture. He gave the prize, fi,ooo, to establish the Anglo-Swedish alli- 
ance for spreading a knowledge of Swedish literature in English speak- 
ing countries. 

During the period of his active dramatic composition (1893-1939) 
Shaw wrote 47 plays, an average of a play a year. Despite offers, 
he allowed the filming of only a few of his plays, the most notable 
being Pygmalion. He was the first economist in history to win world 
fame as a dramatist; and he informed his biographer: "In all my 
plays my economic studies have,played as important a part as a 
knowledge of anatomy does in the works of Michael Angelo." His 
characters are less individualized human beings than types, intellectual 
abstractions bearing the vraisenzblance of reality. Many of the plays 
are not dramas in the classic sense, but moralities, presenting the 
clashing ideas and conflicting ideologies of the epoch. 

Shaw takes Shakespeare to task for having no message for his ape. 
Every Shaw play is a message to the times, a testament of faith: 
Candida on love as pity, Man and Sz~pernzan oh eugenics and race 
betterment, Major Barbara on poverty, Androcles and the Lion on 
the nature of religious faith, The Doctou's Dilenz%za on the parlous 
state of the medical profession, John Bull's Other Island on the politi- 
cal contrasts of England and Ireland, Saint Joan on heroism and saint- 
liness, Heartbreak House on World War I ,  Caesar and Cleopatra on 
genius and greatness. Following a practice common in English litera- 
ture after Dryden, Shaw's plays carry carefully written prefaces, in 
excellent journalistic style; and often these prefaces, rather than the 
plays they precede, convey his immediate message. Shaw is primarily 
interested, not in events, but in people's reactions thereto; and manv 
of his plays are dramas of conversion: the death of old, the birth or 
new, faiths. He derides plots as "clockwork mice," and insists that he 
writes plays without pre-matured design. 

Shaw created a novel type of debated drama. He took his cue from 
the last act of Ibsen's A Doll's Hozue, but spread discussion and con- 
troversy throughout the entire play, and disarmed the critics by calling 
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his plays conversations, arguments and debates. Some of his plays 
resemble light operas of Mozartian timbre, notably The Man of  
Destiny, Arms and the Man, The Devil's Disciple and Captain Bvass- 
bouad's Conversion; and after one of them, Arms and the Man, was 
drawn a widely popular musical comedy, The Chocolate Soldier, with 
libretto by Oscar Straus. Other Shaw plays, ostensibly period pieces 
and chronicle plays, are actually historical extravagafizas: Caesar and 
Cleopatra, The  Apple Cart, The  Six o f  Calais, Geneva and I n  Good 
King Charl~s's Golden Days. 

I t  was not until he had appreciably exceeded Shakespeare's life-span 
that Shaw began to create plays acclaimed great. Pygnzalion, Candida, 
drms and the Man, The Doctor's Dilemma, You Never Can Tell and 
Man and Superman were sure-fire popular successes, and Fanny's First 
Play ran continuously for more than 400 performances; but Heart- 
break House, Back t o  Methuselah, Androcles and the Lion and Saint 
Joan, written between the ages of 57 and 67, deserve to rank as his 
greatest dramatic works. Saint Joan, exhibiting the Maid as the in- 
carnation of the Protestant soul in tragic conflict with the mightiest 
forces of institutionalism in church and state, is one of the most up- 
lifting dramas in English since Shakespeare. After Saint Joan, Barrie 
called Shaw "our only angel." I n  Good King Charles's Golden Days, 
published at the age of 83, is a tour de force. In persistence of 
creativity in art to an advanced age Shaw belonged in the mighty 
company of Sophocles, Michael Angelo, Voltaire, Goethe and Victor 
Hugo. 

Shaw first appeared as a philosopher in Mun u ~ ~ d  Superrtran (rgol), 
a Shavian distillation of Bergson's Creative Evolution; but it was 
not until two decades later that his basic philosophy was fully ex- 
pounded in Back t o  Methuselah (1921). Shaw's conversion, which 
was induced by a study of Samuel Butler, resulted in the discarding 
of Darwin's theory of Natural Selection in favour of Lamarck's doc- 
trine of Functional Adaptation. Shaw identifies God with what he 
calls the Life Force ( t lan vital) ; and sees the universe as God in the 
act of evolving Himself. Life will evolve, he believes, through all the 
stages from amoeba, through man, to God. In Back to Methuselah, 
Shaw opens up the prospect of man's ultimate redemption from the 
bondage of the flesh. Man, as expression of God, must will his own 
destiny. The philosophic man Shaw defines as "he who seeks in con- 
templation to discover the inner will of the world, in invention to 
discover the means of fulfilling that will, and in action to do that will 
by the so-discovered means." 

BIBLIOGRAPHY.-HO~~~OO~ Jackson, Bernard Shaw (1907) ; Julius 
Bab, Bernard Shaw (Berlin, 1 ~ 1 0 )  ; G. K. Chesterton, George Bernard 
Shaw (1910) ; Charles Cestre, Bernard Slzaw et son oeuvre (Paris, 
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phy (Copenhagen, 1931) ; Archibald Henderson, George Bernard 
Shaw: His Life and Work ( I ~ I I ) ,  Table Talk o f  G. B. S. (1g25), 
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SHAW, HENRY WHEELER (1818-1885), American 
humorist, known by the pen-name of "Josh Billings," was born of 
Puritan stock a t  Lanesborough (Mass.), April 21, 1818. He left 
Hamilton college to  go West, where he worked on steamboats, 
farmed, and was an auctioneer. I n  1858 he settled in Pough- 
keepsie (N.Y.), as a land agent and auctioneer, and began writ- 
ing, especially for  the Poughkeepsie Daily Press. 

His "Essa on the Muel bi Josh Billings" (1860) in a New York 
paper won him an audience he could not secure by more con- 
ventionally spelled articles and was followed by many similar 
contributions, chiefly in the N e w  Y o r k  Week l y  and the N e w  
Y o r k  Saturday Press, and by several popular volumes, among 
which are Josh Billings: H i s  Sayings (1866) ; Josh Billings on  Ice 
a d  Other Things  (1868); Josh Billings: His  Works ,  Complete 
(1876) ; T r u m p  Kurds  (1877) ; Old Probabilities (1879) ; Josh 
Billings' Spice-Box ( I  881), and his burlesques of the familiar 
almanacs, issued annually for the decade beginning 1870, and 
collected into a volume in 1902 under the title Josh Billings' Old 
Farmers' Allminax. H e  died in Monterey (Calif.), Oct. 14, 1885. 
H e  was his best in the humorous aphorism and displayed a shrewd 
philosophy, especially in his contributions to the Century Maga- 
zine under the name of Uncle Esek. 

See Life and Adventures of Josh Billings (1883), by F.  S. Smith. 
SHAW, JOHN BYAM (1872-191g), English painter, was 

born at  Madras on Nov. 13, 18 7 2  H e  came to England in 1878 
and after studying at  the St. John's Wood school of art, entered 

the Royal Academy schools in 1889. His picture, "Rose Mary," 
was hung in 1893. One of his best known works was "Love the 
Conqueror" (1899). H e  illustrated many books, including Brown- 
ing's Poems (1898) ; Tales f rom Boccaccio (1899) ; Pilgrim's 
Progress (1904) ; Edgar Allan Poe's Tales ( ~ g o g ) ,  etc. I n  1911 
he established with Rex Vicat Cole (b. 187o), a school of art a t  
Kensington. He died in London on Jan. 26, 1919. 

§HAW, LEMUEL (1781-1861), American jurist, was born 
a t  Barnstable, Mass., Jan. 9, 1781. H e  graduated a t  Harvard 
college in 1800, and was admitted to  the bar in  1804. I n  1805 
he began to practise law in Boston. H e  was a prominent Federal- 
ist and was a member of the Massachusetts house of representa- 
tives in 1811-14, in 1820 and in 1829, and of the State senate in 
1821-22, a delegxte to the State constitutional convention of 
18zc-21, and chief justice of the supreme court of the State from 
1830 to 1860. H e  presided over the trial in 1850 of Prof. John 
White Webster ( I  ?93-18j0) for the murder of Dr .  George Park- 
man. His opinion in Cary v. Dalziels (8 Metcalf) is the basis of 
the present law in Massachusetts as t o  the regulation of water 
power rights of riparian proprietors. H e  died March 30, 1861. 
See F. H.  Chase, Lemfrel Shaw (1918) ; also the address by B. F. 
Thomas in Proceedings o f  the  Massachusetts Historical Society,  
x. 50-79 (Boston. 1869). 

SHAW, RICHARD NORMAN (183 1-191 z),  British archi- 
tect, was born in Edinburgh on May 7, 1831. At the age of sixteen 
he was apprenticed in London to William Burn. H e  also attended 
the architectural schools of the Royal Academy, where, in 1854, 
he gained the gold medal and two years' travelling studentship. 
On his return in 1856 he published the drawings made during his 
two years abroad, Architectural Ske tches  f rom the  Continent.  H e  
then entered the office of G. E. Street, and presently became his 
chief assistant. In  1863, after sixteen years of severe training, he 
began to practise. He went into partnership with W. E .  Nesfield, 
who had worked with him in Burn's office, and even when the part- 
nership was dissolved the two men occupied the same office for 
some time. I n  1872 Shaw was elected an Associate of the Royal 
Academy, and a full member in 1877; he joined the "retired" list 
towards the end of 1901. H e  died at  Hampstead on Nov. 7, 1912. 

Characteristic examples of Shaw's work are Preen Manor, 
Shropshire; New Zealand Chambers, Leadenhall Street; Pierre- 
pont, \Vispers, and Merrist Wood, in Surrey; Lowther Lodge, 
Kensington; Adcote, in Shropshire; his houses a t  Kensington, 
Chelsea and at  Hampstead; Flete House, Devonshire; Greenham 
Lodge, Berkshire; Dawpool, in Cheshire; Bryanstone, in Dorset- 
shire; Chesters, Northumberland; New Scotland Yard, on the 
Thames Embankment; besides several fine works in  Liverpool and 
the neighbourhood. Shaw broke away from the academic tradi- 
tion in which he was held, to adopt the characteristic style which 
entirely changed English domestic architecture. Shaw's style has 
been vulgarized by the imitations of the speculative builder, but 
the houses he himself designed were admirable in proportion and 
in their adaptation to their purpose. They were the outcome of 
much enthusiastic and intelligent study of old examples, and were 
based directly on old methods and traditions. As his powers 
developed, his buildings gained in dignity, and had an air of seren- 
ity and a quiet homely charm which were less conspicuous in his 
earlier works; the "half timber" was more sparingly used, and 
finally disappeared entirely. His planning is invariably fine and 
full of ingenuity. Adcote (a  beautiful drawing of which hangs in 
the Diploma Gallery a t  Burlington House) is perhaps the best 
example of the series of his country houses built between 1870 and 
1880. The elements are few but perfectly proportioned and com- 
bined, and the scale throughout is consistent. The Great Hall is 
the keynote of the plan, and is properly but not unduly empha- 
sized. New Scotland Yard is undoubtedly Mr. Shaw's finest and 
most complete work. Unfortunately no great public rebuilding 
scheme in London was ever entrusted to  him, but his spirit and 
his enthusiasm for his art inspired many of the younger men. 

SHAWINIGAN FALLS, a pulp, paper and power centre 
in St. hfaurice county, Quebec, Canada, on the St. Maurice river, 
21 m. N. of Three Rivers, and on the Canadian National and 
Canadian Pacific railways. I t  is the site of the Shawinigan 



II'riter and Power company, which carries the highest voltage 
line in operation in Canada. I t  is also a centre for the pulp and 
paper industry in Canada. Shawinigan Falls itself contains 
manufactures with the gross value of $27,ooo,poo. The Alu- 
minum Company of Canada has two plants there, and the 
Canadian Industries, Ltd., a cellophane plant. Population (1941) 
20,325- 

SHAWL. A square o r  oblong article of dress worn in vari- 
ous ways dependent from the shoulders. The term is of Persian 
origin (shil), and the article itself is most characteristic of the 
natives of north-west India and central Asia; but in various forms, 
and under different names, the same piece of clothing is found in 
most parts of the world. The shawls made in Kashmir occupy a 
pre-eminent place among textile products; and i t  is t o  them and 
to their imitations from western looms that specific importance 
attaches. The Kashmir shawl is characterized by the elaboration 
of i ts  design, in  which the "cone" or "mango" pattern is a promi- 
nent feature, and by  the glowing harmony, brilliance, depth and 
enduring qualities of its colours. The basis of these excellences is 
found in the very fine, soft, short, flossy under-wool, called pashm 
or pashmina, found on the shawl-goat, a variety of Capra hircus 
inhabiting the elevated regions of Tibet. There are  several varie- 
ties of pashm, but the finest is a strict monopoly of the maharaja 
of Kashmir. Inferior pashm and Kirman wool-a fine soft Per- 
sian sheep's wool-are used for shawl weaving a t  Amritsar and 
other places in  the Punjab, where colonies of Kashmiri weavers 
are established. Of shawls, apart from shape and pattern, there 
are only two principal classes: ( I )  loom-woven shawls called 
tiliwalla, tilikir or kbni kbr-sometimes woven in one piece, but 
more often in small segments which are sewn together with such 
precision that the sewing is quite imperceptible; and ( 2 )  em- 
broidered shawls-amlikir-in which over a ground of plain 
pashmina is worked by needle a minute and elaborate pattern. 

SHAWM or SHALM, the mediaeval forerunner of the 
wooden double-reed wind-instrument now called the oboe (9.v.). 

SHAWNEE. This Algonkin tribe lived, when discovered in 
the 17th century, in  two wholly separated portions, one on Cum- 
berland river in Tennessee and Kentucky, the other on Savannah 
river in South Carolina. Like their relatives the Sauk, Fox and 
Kickapoo, they were restless and inclined to wander. Toward 
the end of the 17th century the eastern division moved north 
into Pennsylvania, and early in  the 18th the other began to 
drift north-westward across the Ohio. The  two divisions united, 
for  the first time in the historic period, about 1750 in eastern 
Ohio. They fought the British or Americans until 1795, then 
variously joined the Cherokee or Creek or withdrew to Indiana 
and even Missouri. Those in Indiana were again defeated at  
Tippecanoe in 181 I. Portions of the tribe lived for a time in 
Texas and Kansas, and they are now gathered in Oklahoma, 
though in several districts. They number 1,400. 

SHAWNEE, a city of Pottawatomie county, Oklahoma, 
U.S.A., on the North Canadian river, 38 m. E.S.E. of Oklahoma 
City, a t  an altitude of 1,006 ft.; served by the Oklahoma City- 
Ada-Atoka, the Rock Island and the Santa F e  railways. Pop. 
(1930) 23,283; in 1940, 22,053. I t  is the trading centre and 
shipping point for a farming and stock-raising country; has cotton 
gins and compresses, cottonseed-oil mills, a large meat-packing 
plant, railway shops and other manufacturing industries, with an 
output in 1940 valued a t  $~o,ooo,ooo; and is the seat of the 
Oklahoma Baptist University (1910). The site of Shawnee was in 
the territory of the Pottawatomie Nation. The city was founded 
in 1895 and incorporated in  1896. 

SHAYS, DANIEL ( I  747-1825), American soldier, the 
leader of Shays's Rebellion, 1786-87 (see MASSACHU~ETTS: His- 
tory), was born in Hopkint,on, Mass., in 1747. I n  the Revolu- 
tionary War he served as second lieutenant in a Massachusetts 
regiment from May to Dec. 1775, and became captain in the 5th 
Massachusetts Regiment in Jan. 1777. He took part in the battle 
of Bunker Hill, and in the expedition against Ticonderoga, partici- 
pated in the storming of Stony Point and fought a t  Saratoga. In 
1780 he resigned from the army. After the collapse of Shays's 
Rebellion he escaped to Vermont. H e  was pardoned in June I 788, 

and died at  Sparta, N.Y., on Sept. 29, 1825. 
See J .  T. Adams, New England in the Republic 1776-1850, pp. 146- 

166 (Boston, 1926). 

SHEARER, THOMAS, English 18th-century furniture de- 
signer and cabinet-maker. The solitary biographical fact known 
is that this distfnguished craftsman was the author of most of the 
plates in The Cabinet Maker's London Book of Prices and Designs 
of Cabinet Work, issued in 1788 "For the London Society of 
Cabinet Makers." The majority of these plates, republished 
separately as  Designs fo r  Houselzold Furniture, exhibit simplicity 
of design, delicacy of proportion and originality. There can be 
little doubt that Shearer exercised considerable influence over Hep- 
plewhite. Shearer, in his turn, owes something t o  the brothers 
Adam. I t  is probable that he worked a t  his craft with his own 
hands and that he was literally a cabinet-maker-so far as  we 
know, he never made chairs. Much of the elegance of Shearer's 
work is due to  his graceful and reticent employment of inlays of 
satinwood and other foreign woods. 

SHEARING MACHINES: see PUNCHING AND SHEARING 
MACHINES. 

SHEARWATER, Pufinus puffinus, family Procellariidae, 
a sea bird with a wide distribution in the North Atlantic, though 
rarely resorting t o  land, except in  the breeding season. The Manx 
shearwater is the only one that breeds in Britain. I t  is a plain- 
looking bird, black above and white beneath, and about the size 
of a pigeon. I t s  flight is graceful as i t  skims close over the 
waves. Shearwaters are widely distributed pelagic birds, spending 
the greater part of their lives on the ocean. The shearwater lays its 
single white egg in a hole underground. The young are thickly 
clothed with long down and are extremely fat. In  this condition 
they are thought good eating, and enormous numbers are caught 
in some localities, especially of P. brevicaudus, which frequents 
islands off Australia, where it is known a s  the "Mutton bird." 

SHEATHBILL (Chionis alba), a bird so-called from the 
horny case which ensheaths the basal part of i ts  bill. 

The Sheathbill is about the size of a pigeon; its plumage is 
pure white, its bill somewhat yellow a t  the base, passing into pale 
pink towards the tip. Round the eyes the skin is bare and beset 
with cream-coloured papillae, while the legs are bluish-grey. The 
second eastern species, C. minor, is smaller, with a dark bill and 
legs and a differently shaped "sheath." The  western species gath- 
ers its food, consisting of sea-weeds and shell-fish, on rocks a t  low 
water; but it is  also known t o  eat birds' eggs. Though most 
abundant as a shore-bird, i t  is frequently met with far out a t  sea. 
I t  is not uncommon on the Falkland Isles, where i t  breeds. C. 
minor inhabits Kerguelen Land, Prince Edward Island, Marion 
Island, and the Crozets. The eggs of both species are not unlike 
those of oyster-catchers. The sheathbills constitute the family 
Chionidae of the plovers (Charadriiformes). 

SHEBOYGAN, a city of eastern Wisconsin, U.S.A., on Lake 
Michigan a t  the mouth of the Sheboygan river, 52 m. N. of Mil- 
waukee; a port of entry and the county seat of Sheboygan county. 
I t  is on Federal highway 141, and is  served by  the Chicago and 
North Western and the Wisconsin Motor Bus lines and lake 
steamers. The population increased from 3 9 , ~  51 in 1930 to 40,638 
in 1940, with 80% American born. There is a good harbour, open 
throughout the year, which in 1940 had traffic amounting to 4j0,- 
ooo tons. The city ships ~oo,ooo,ooo lb. of cheese in a year. The 
fishing industry has its place in Sheboygan. I ts  manufactured 
products are varied and extensive, some of them being furniture, 
enameled ware, machinery, oil refining, shoes, knit goods, gloves, 
toys, leather, boxes and crates, plumbing and heating equipment, 
electric plants, drafting supplies, gelatin products and electric 
lighting fixtures. The city's assessed valuation of property for 
1940 was $51,015,575 About 1820 a trading post was established 
at  the mouth of the Sheboygan river, and in 1834 a sawmill was 
built a t  the first rapids, 2 mi. above. Settlers came in rapidly; a 
great city was laid out on paper; and the village was incorporated 
in 1845. I t  was chartered as a city in 1853. From 1845 to 1848 
a Fourierist community of ten families (the Spring Valley asso- 
ciation) successfully farmed 30 ac. of land several miles S.W. 
of Sheboygan, dissolving by mutual agreement because they lost 



SHECHEM-SHEEP 475 
interest in the experiment. 

SHECHEM, an ancient town of Palestine, 6 m. S. of Samaria, 
mod. NLblus. The modern town lies in the valley between Ebal 
and Gerizim in a beautiful situation: pop. in 1938, 19,902 (a few 
Samaritans and Christians). The Samaritan quarter is in the 
south-west of the city and contains their synagogue. Nlblus is 
connected by rail with the Haifa-Damascus line at  Afuleh, and 
with the Lydda-Haifa line at  Tulkarem. 

History.-The site was occupied in patriarchal times by Hivites 
(Gen. xxxiv., 2). There Jacob and his family settled for a time 
(Gen. xxxiii., 18). I t  was set apart as a city of refuge (Josh. 
xx , 7). Abimelech, son of Gideon, was for a space ruler in 
Shechem (Judges viii., 31). Rehoboam's foolish speech there set 
the northern kingdom on fire; and Jeroboam made it his head- 
quarters ( I  Ki. xii.). The rise of Samaria (q.v.) threw Shechem 
into the shadow and it  disappears from history during the latter 
part of the Hebrew monarchy. The rise of the Samaritan com- 
munity from the colonists settled by Sargon and Ashurbanipal, 
and the downfall of Samaria contributed to its resurrection. TO 

Josephus it was Neapolis (whence modern Nablus) or Flavia, so 
called to  commemorate its restoration by Titus Flavius Vespasian 

A bishopric was set up  at  Neapolis and a Samaritan attack on 
him (AD.  474) was punished by Zeno, who gave Gerizim (q v.) to 
the Christians. Captured by crusaders ( ~ o g g ) ,  it was lost to  
Saladin (1184), the church the crusaders had built being con- 
verted into a mosque. The soldiery of Ibrahim Pasha pillaged the 
town in 1834. On Sept. 21, 1918, it was occupied by British troops. 

Archaeology.-Shechem is the traditional site of the tomb 
of Joseph. One and a half miles on the way to Jerusalem is the 
well of Jacob, an identification most probably authentic. The 
"sacred oak" (Gen. xxv., 4) has been sought at El 'Amiid, and at 
Ballta less than a mile from the town to the east. Excavations 
now in progress (1928) a t  BalLta have revealed a blunt topped 
pyramid, 131 ft. square and 16 ft. high, part evidently of a tower 
in the fortifications. Near to  it  were found cubical cellars re- 
sembling corn granaries such as were found at  Pithom in Egypt. 
Below the fortifications are traces of an older city dating from 
1700 B c. I t  was seemingly destroyed in 1300 B C. The BalLta site 
is now identified with Migdal-Schechem ("tower of Shechem," 
Judges ix., 49). Other discoveries there include the remains of a 
palace (18th century B.c.), a temple (to Baal-Berith?) and two 
cuneiform tablets, one containing a list of witnesses and the other 
a letter. (E. Ro.) 

SHEE, SIR MARTIN ARCHER (1770-1850), Irish por- 
trait painter, was born in Dublin on Dec. 23, 1770. H e  studied 
in the Academy schools, became A.R.A. in 1798, and R.A. in 1800. 
Besides his many excellent portraits, he painted various subject 
and historical works. H e  succeeded Lawrence as president of the 
Academy in 1830. H e  died on Aug. 13, 1850. 

SHEEP. Little is known with certainty about the origin of 
domesticated sheep. The earlier writers assumed a hypothetical 
wild ancestor having a long tail and certain other characteristics 
that distinguish the majority of domesticated breeds from the 
existing wild species; but none of these characters is of real signifi- 
cance, and the more probable view is that the ancestors of our 
modern sheep belonged to species that still survive. 

Dr.  J. U. Duerst, from evidence collected on the site of the 
City of Anau i n  Turkistan, believes that the urial (Ovis vignei) 
was domesticated there, and he considers that the earliest domesti- 
cated European type (Ovis aries palz~stris) was directly derived 
from this stock. The latter animal, known as the turbary sheep, 
appeared in Europe in neolithic times and it  survives, but little 
changed, in the Biindnerschaf or Nalperschaf of the Grisons. It' 
is a small, slender limbed sheep, black faced, and with long, sharp- 
edged and rather goat-like horns. I n  the Copper age a new breed 
(Ovis aries studeri) with massive spiral horns, appeared in Europe, 
and Duerst has shown that this was almost certainly derived in 
part a t  least iron1 the wild mouflon (Ovis mwinzon). In  Sardinia, 
as has been known since the time of Pliny, the mouflon interbreeds 
freely with domesticated sherp. The bulk of our modern breeds 
are ob\,iously much more closely related to the sheep of the 
Copper age than to the earlier turbary type; while it thus seems 

likely that the mouflon played the major part and the urial a 
minor part in producing our farm flocks, it  is by no means certain 
that other species, such as the argali (Ovis aminon) were not con- 
cerned. Dr. Keller's theory, h3wever, which derived the turbary 
sheep from the arui or udad (Amrtsotragza) of northern Africa 
has been shown to be quite untenable. (See also ARGALI, RIIouF- 
LON, UDAD.) (J. A. S. JV.) 

Character is t ics  of Sheep.--Sheep belong t o  the family of 
hollow-horned ruminants or Bovidae (q.v.). Practically they 
form a group im?ossible of definition, as they pass imperceptibly 
into the goats. both sexes usclally possess horns, but those of 
the females are small. In  the males the horns are generally angu- 
lated, and marked by fine transverse wrinkles; their colour being 
greenish or brownish. They are directed outwards, and curve in 
an open spiral, with the tips directed outwards. Although there 
may be a fringe of hair on the throat, the males have no beard 
on the chin; and they also lack the strong odour characteristic 
of goats. Usually the tail is short; and in all the wild species the 
outer coat takes the form of hair, though beneath lies a short 
undercoat of fine wool, which has been developed into the fleece 
of domesticated races. Like goats, sheep have narrow upper mclar 
teeth, very different from those of the oxen, and narrow hairy 
muzzles. Between the two middle toes, i n  most species, is lodged 
a deep glandular bag having the form of a retort with a small 
external orifice, which secretes an unctuous and odorous sub- 
stance. This, tainting the herbage or stones over which the ani- 
mal walks, affords the means by which, through the powerfully 
developed sense of smell, the neighbourhood of other individuals 
of the species is recognized. The crumen or suborbital face-gland, 
which is so largely developed and probably performs the same 
office in some antelopes and deer, is present, although in a com- 
paratively rudimentary form, in  most species, but is absent in  
others. Wild sheep attain their maximum development, both in 
respect of number and size, in Central Asia. They associate either 
in large flocks, or in family-parties; the old males generally keep- 
ing apart from the rest. Although essentially mountain animals, 
sheep generally frequent open, undulating districts, rather than 
the precipitous heights to which goats are partial. I t  may be 
added that the long tails of most tame breeds are, like wool, in 
all probability the results of domestication. 

Variet ies  a n d  Distribution.- The Pamir plateau, on the con- 
fines of Turkistan, a t  an elevation of 16,000 ft.  above the sea- 
level, is the home of the magnificent Ovis poli, named after the 
celebrated Venetian traveller Marco Polo, who met with it in the 
13th century. I t  is remarkable for the great size of the horns of 
the old rams and the wide open sweep of their curve, so that the 
points stand boldly out on each side, far away from the animal's 
head, instead of curling round nearly in the same plane, as in 
most of the allied species. A variety inhabiting the Thian Shian 

.-, - is known as 0. poli karelini, and +.-- ;>='I= other racial forms occur in the - mountains and lower ground of 
I-. Turkistan, and in Central Asia. 

. , An even larger animal is the ar- 
7 1 " gali, 0. a?nmon, typically from 

2 the Altai, but represented by one 
- -- I race in Ladak and Tibet (0. Bz;;T~~F M U S E U M  

NATURAL H ~ ~ ~ o ~ ~  amnto?z kodgsoni), by a second 
T HE  OVIS POL! OF TURKISTAN,  in eastern Mongolia and by a 
REMARKABLE FOR THE GREAT S I Z E  third in the Desert of Gobi. Al- 
O F  *HE 'ORNS though its horns are less ex- 

tended laterally than those of 0 .  pol;, they are grander and more 
massive. I n  their short summer coats the old rams of both species 
are nearly white. Ovis sairensis from the Sair mountains and 
0. littledalei from Kulja are closely allied forms. In  the Stnn- 
ovoi mountains and neighbouring districts of E Siberia and in 
Kamchatka occur two sheep which have been respectively named 
0 .  borealis and 0. ~zizicola. They are, however, so closely allied 
to the so-called bighorn sheep of N America, that they can 
scarcely be regarded as more than local races of 0. canadensis, 
or 0. ceuzina, as some naturalists prefer to call the species. These 

1 bighorns are characterized by the absence of face-glands, and 
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the comparatively smooth front surface of the horns of the old 
rams, which are thus very unlike the strongly wrinkled horns of 
the argali group. The typical bighorn is the khaki-coloured and 
white-rumped Rocky Mountain animal; but on the Stickin river 
there is a nearly black race, with the usual white areas ( 0 .  cana- 
densis stonei), while this is replaced in Alaska by the nearly pure 
white 0. c. dalli; the grey sheep of the Yukon ( 0 .  c. fannini) 
being perhaps not a distinct form. Other geographical races of 
the bighorn, distinguished chiefly by the colour of the coat, in- 
clude the mountain sheep of Mexico, of Lower California, of 
Upper Missouri, and of the Kenai Peninsula. Returning to Asia, 
we find in Ladak, Astor,'Afghanistan and the Punjab ranges, a 
sheep whose local races are variously known as urin, urial and 
shapo, and whose technical name is 0. vignei. I t  is a smaller 
animal than the members of the argali group, and approximates 
to the Armenian and the Sardinian wild sheep or mouflon (Ovis 
orientalis and 0. musimon). (See MOUFLON.) We have in Tibet 
the bharal or blue sheep, Ovis (Pseudois) blzaml, and in N. Africa 
the udad or aoudad, 0. (dmmotragus) lervia, both of which have 
no face-glands and in this and their smooth horns approximate to 
goats. (See BHARAL and UDAD.) 

The sheep was domesticated in Asia and Europe before the 
dawn of history, though unknown in this state in the New World 
until after the Spanish conquest. I t  has now been introduced by 
man into almost all parts of the world where agricultural opera- 
tions are carried on, but flourishes especially in the temperate 
regions of both hemispheres. The variations of external characters, 
seen in the different breeds are very great. They are chiefly mani- 
fested in the form and number of the horns, which may be in- 
creased from the normal two to four or even eight, or may be 
altogether absent in the female alone or in both sexes; in the 
shape and length of the ears, which often hang pendent by the 
side of the head; in the peculiar elevation or arching of the nasal 
bones in some eastern races; in the length of the tail, and the 
development of great masses of fat a t  each side of its root or in 
the tail itself; and in the colour and quality of the fleece. 

On the west coast of Africa two distinct breeds of hairy sheep 
are indigenous, the one characterized by its large size, long limbs 
and smooth coat, and the other by its inferior stature, lower 
build and heavily maned neck and throat. Both breeds, which 
have short tails and small horns (present only in the rams), were 
regarded by the German naturalist Fitzinger as specifically distinct 
from the domesticated Ovis aries of Europe; and for the first 
type he proposed the name 0. 
longipes and for the second 0 .  ju- 
bata. Although such distinctions 
may be doubtful (the two Afri- 
can breeds are almost certainly 
descended from one ancestral 
form), the retention of such 
names may be convenient as a 
provisional measure. 

The long-legged hairy sheep, 
which stands a good deal taller 
than a Southdown, ranges, with 
a certain amount of local varia- 
tion, from lower Guinea to the M L w A y ~  

cape. addition to  its long THE RO C KY M O U N T A I N  B I G H O R N  
( O V I S  C A N A D E N S I S , ,  A W I L D  SHEEP 

limbs, it  is characterized by its THAT HAS NEVER BEEN DOPES. 

Roman nose, large (but not T I C A T E D  

drooping) ears, and the presence of a dewlap on the throat and 
chest. The ewes are hornless, but in Africa the rams have very 
short, thick and somewhat goatlike horns. On the other hand, in 
the west Indian breed, which has probably been introduced from 
Africa, both sexes are devoid of horns. The colour is variable. In 
the majority of cases it appears to  be pied, showing large blotches 
of black or brown on a white ground; the head being generally 
white with large black patches on the sides, most of the neck and 
the fore-part of the body black, and the hind-quarters white with 
large coloured blotches. On the other hand, these sheep may be 
uniformly yellowish white, reddish brown, greyish brown or even 
black. The uniformly reddish or chestnut-brown specimens ap- 

proach most nearly to the wild mouflon or urial in colour, but the 
chestnut extends over the whole of the underparts and flanks; 
domestication having probably led to the elimination of the white 
belly and dark flank band, which are doubtless protective charac- 
ters. The feeble development of the horns is probably also a 
feature due to domestication. 

In Angola occurs a breed of this sheep which has probably 
been crossed with the fat-tailed 
Malagasy breed ; while in Guinea 
there is a breed with lappets, or 
wattles, on the throat, which is 
probably the result of a cross 
with the lop-eared sheep of the 
same district. The Guinea lop- 
eared breed, it  may be mentioned, 
is believed to inherit its drooping 
ears and throat wattles from an 
infusion of the blood of the 
Roman-nosed hornless Theban 
goat. (See GOAT.) Hairy long- 

A sARDrNrAN M " ~ F L o N  S H E E P  legged sheep are also met with in 
Persia, but are not pure-bred, being apparently the result of a 
cross between the long-legged Guinea breed and the fat-tailed 
Persian sheep. 

The maned hairy sheep (Ovis jubata), which appears to be con- 
fined to the west coast of Africa, takes its name from a mane 
of longish hair on the throat and neck; the hair on the body 
being also longer than in the ordinary long-legged sheep. This 
breed is frequently black or brown and white; but in a small 
sub-breed from the Cameroons the general colour is chestnut or 
foxy red, with the face, ears, buttocks, lower surface of tail and 
under-parts black. The most remarkable thing about this Cam- 
eroon sheep is, however, its extremely diminutive size, a full- 
grown ram standing only 19 in. a t  the withers. 

In  point of size this pigmy Cameroon breed comes very close 
to an exceedingly small sheep of which the limb-bones have been 
found in certain ancient deposits in the south of England; and the 
question arises whether the two breeds may not have been nearly 
related. Although there are no means of ascertaining whether 
the extinct pigmy British sheep was clothed with hair or with 
wool, it is practically certain that some of the early European 
sheep retained hair like that of their wild ancestor; and there 
is accordingly no prima facie reason why the breed in question 
should not have been hairy. On the other hand, since the so- 
called peat-sheep of the prehistoric Swiss lake-dwellers appears 
to be represented by the existing Graubiinden (Grisons) breed, 
which is woolly and coloured something like a Southdown, it  may 
be argued that the former was probably also woolly, and hence 
that the survival of a hairy breed in a neighbouring part of 
Europe would be unlikely. The latter part of the argument is 
not very convincing, and it is legitimate to  surmise that in the 
small extinct sheep of the south of England we may have a possible 
relative of the pigmy hairy sheep of west Africa. 

Fat-rumped sheep, Ovis steatopyga, are common to Africa and 
Asia, and are piebald with rudimentary horns, and a short hairy 
coat, being bred entirely for their milk and flesh. I n  fat-tailed 
sheep, on the other hand, which have much the same distribution, 
the coat is woolly and generally piebald. Four-horned sheep are 
common in Iceland and the Hebrides, arid in early historic times 
they occurred frequently in the sheep flocks then present in low- 
land Scotland. There is another four-horned breed, distinguished 
by its black (in place of brown) horns, whose home is probably 
S. Africa. In  the unicorn sheep of Nepal or Tibet the two horns 
of the rams are completely welded together. In the Himalayan 
and Indian hunia sheep, the rams of which are specially trained 
for fighting, and have highly convex foreheads, the tail is short 
at birth. Most rerrlarkable of all is the so-called Walachian 
sheep, or Zackelschai (Ovis strepsiceros), represented by several 
more or less distinct breeds in eastern Europe, in which the long 
upright horns are spirally twisted in a manner similar to  those of 
the markhor wild goat. 

For the various breeds of wild sheep set. R. Lydekker, Wild Oxen, 
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$bee@ and Goats (1898), later papers in the Proceedings of the 
Zoological Society of London and The Sheep and its Cousins (London, 
1912). Also Rowland Ward, Records of Big Game (5th ed., 1906). 

(R. LY.; J. RI.) 

MODERN BRITISH BREEDS OF SHEEP 
The sheep native to  the British Isles are commonly grouped 

into longwool, shortwool and mountain breeds. 
Longwools receive their name because of their long lustre wool; 

they are white-faced (except the Wensleydale) and hornless; 
their mutton tends t o  become rather fat, but this quality makes 
them useful for crossing with lean fleshed breeds, e.g., the Merino. 
The longwool breeds are the Leicester, Border Leicester, Wensley- 
dale, Cotswold, Lincoln, Devon Longwool, South Devon, Ros- 
common and Kent or Romney Marsh. 

The Shortwools include the Down breeds all of which are horn- 
less and have dark faces and legs, short dense wool of fine quality, 
and very good mutton. They are the Southdown, Shropshire, 
Suffolk, Hampshire Down, Dorset Down and Oxford Down. The 
other Shortwool breeds are the Dorset Horn, Western or Wilt- 
shire Horn, Ryeland, Devon Closewool, Kerry Hill and Clun 
Forest. 

The Mountaift breeds are relatively small hardy sheep which 
produce mutton of fine quality. They are the Scotch Blackface, 
Swaledale, Lonk, Rough Fell, Derbyshire Gritstone, Cheviot, 
Welsh Mountain, Herdwick, Exrnoor Horn, Dartmoor and Shet- 
land. 

The Leicester is  of high interest. I t  was the breed which 
Robert Bakewell, the pioneer stock improver, took in hand in 
the 18th century, and developed by the exercise of his skill and 
judgment. I n  past times Leicester blood was extensively em- 
ployed in the improvement or establishment of other longwool 
breeds of sheep. The Leicester, as seen now, has a white wedge- 
shaped face with a few dark spots, the forehead covered with 
wool; thin mobile ears; neck full towards the trunk, short and 
level with the back; width over the shoulders and through the 
heart; a full broad breast; fine clean legs standing well apart; 
deep round barrel and great depth of carcass; firm flesh, springy 
pelt, and pink skin, covered with long, fine, curly, lustrous wool. 
The breed is now chiefly centred in east and north Yorkshire and 
Durham, but  its chief value is for crossing, when it  is found to 
promote maturity and to improve the fattening propensity. 

The Border Leicester originated after the death in 1795 of 
Bakewell, when the Leicester breed, as it then existed, diverged 
into two branches. The one is represented by the breed still 
known in England as the Leicester. The other, bred on the 
Scottish Borders, with possibly an early admixture of Cheviot 
blood, acquired the name of Border Leicester. 

The TVensleydales take their name from the Yorkshire dale of 
which Thirsk is the centre. They are longwool sheep, derived 
from the old Teeswater breed by crossing with Leicester rams. 
They have a tuft of wool on the forehead. The skin of the body 
is sometimes blue, whilst the wool has a very bright lustre, is 
curled in  small distinct pirls, and is of uniform staple. The rams 
are in much favour in the N. of England for crossing with ewes 
of the. various black-faced homed mountain breeds to produce 
mutton of superior quality and to use the cross-ewes to breed t o  a 
pure longwool or sometimes a Down ram. 

The Cotswold is an old-established breed of the Gloucestershire 
hills, extending thence into Oxfordshire. I t  was but slightly crossed 
for improvement by the Dishley Leicesters and has retained its 
characteristic type for generations. They are useful for crossing 
purposes to  impart size, and because they are exceptionally hardy. 

The Lincolns are descended from the old native breed of 
Lincolnshire, improved by the use of Leicester blood. They are 
the largest and most massive British breed and they are quite 
hardy. Breeders of Lincoln rams like best a darkish face, with 
a few black spots on the ears; and white legs. The wool has a 
broad staple, and is denser and longer, and the fleece heavier, 
than in any other British breed. For this reason it  has been the 
breed most in favour with breeders in all parts of the world for 
mating with Merino ewes and their crosses. The progeny is a 
good general-purpose sheep, giving a large fleece of wool but only 

a medium quality of mutton. With a greater proportion of 
Lincoln blood in the mixed flocks of the world there is a growing 
tendency to produce finer mutton by using Down rams, but a t  the 
sacrifice of part of the yield of wool. 

The Devon Longwool is a breed locally developed in the valleys 
of W. Somerset, N. and E.  Devon, and parts of Cornwall. I t  
originated in a strong infusion of Leicester blood amongst the old 
Bampton stock of Devonshire. 

The South Devon was developed from an old local breed by 
crossing with the Leicester. The animals are large and hardy 
and their mutton is said to be superior to  the average longwool 
quality; they produce a heavy, valuable fleece. 

The Roscom?non-the one breed of modern sheep native to  
Ireland-is indebted for its good qualities largely to the use of 
Leicester blood. 

The Kent or Rolnney Marsh is native to  the rich tract of 
grazing land on the S. coast of Kent. They are hardy, short- 
legged, thickly-made, white-faced sheep, with a close-coated long- 
wool fleece. They were gradually, like the Cotswolds, improved 
from the original type of slow-maturity sheep by selection in 
preference to the use of rarris of the Improved Leicester breed. 
With the exception of the Lincoln, no breed has received greater 
distinction in New Zealand, where i t  is in high repute for its 
hardiness and general usefulness. When difficulties relating to  the 
quantity and quality of food arise the Romney is a better sheep 
to meet them than the Lincolns or other longwools. 

The Oxford Down is a modern breed which owes its origin to  
crossing between Cotswolds and Hampshire Downs and South- 
downs. Although it  has inherited the forelock from its Iongwool 
ancestors, it approximates more nearly to  the shortwool type, 
and is accordingly classified as such; it  is the largest and heaviest 
of the Down breeds. The rams are largely used for crossing in 
Scotland, particularly with Border Leicester-Cheviot ewes. 

The Southdow?~, from the short close pastures upon the chalky 
soils of the South Downs in Sussex, was formerly known as the 
Sussex Down. I n  past times it did for the improvement of the 
shortwool breeds of sheep very much the same kind of work 
that the Leicester performed in the case of the longwool breeds. 
A pure-bred Southdown sheep has a small head, with a light 
brown or brownish grey (often mouse-coloured) face, fine bone, 
and a symmetrical, well-fleshed body. The legs are short and 
neat, the animal being of small size compared with the other 
Down sheep. The fleece is of fine, close, short wool, and the 
mutton is excellent. "Underhill" flocks that have been kept 
for generations in East Anglia, on the Weald, and on flat meadow 
land in other parts of the country, have assumed a heavier type 
than the original "upperdown" sheep. I t  was at  one time thought 
not to be a rent-paying breed, but modern market requirements 
have brought i t  well within that category. 

The Shropshire is descended from the old native sheep of the 
Salopian hills, improved by the use of Southdown blood. Though 
heavier in fleece and a bulkier animal. the Shropshire resembles 
an enlarged Southdown. As distinguished from the latter, how- 
ever, the Shropshire has a darker face, blackish brown as a rule, 
with very neat ears, whilst its head is more massive, and is better 
covered with wool on the top and at  the sides. The Shropshire 
is the most popular mutton sheep in the corn belt and Great 
Lakes regions of the United States. 

The Hampshire Down.-Early in the 19th century the old 
Wiltshire white-faced horned sheep, with a scanty coat of hairy 
wool, and the Berkshire Knot, roamed over the downs of their 
native counties, and the Hampshire was evolved by blending these 
types with the blood of the Southclown. The Wiltshire horned 
sheep still survives as a pure breed. Early maturity and great size 
have been the objects aimed at  and attained, this. breed, more, 
perhaps than any other, being identified with early maturity. One 
reason for this is the early date at  which the ewes take the ram. 
Whilst heavier than the Shropshire, the Hampshire Down sheep 
is less symmetrical. I t  has a black face and legs, a big head with 
Roman nose, darkish ears set well back. and a broad level back 
(especially over the shoulders) nicely filled in with lean meat. 

The Dorset Down or West Country Dozer?z, "a middle type of 
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Down sheep pre-eminently suited to Dorsetshire," is a local 
variety of the Hampshire Down breed, separated by the forma- 
tion of a Dorset Down sheep society in 1904. 

The Suffolk is another Down, which took its origin about 1790 
in the crossing of improved Southdown rams with ewes of the 
old black-face Horned Norfolk. The characteristics of the latter 
are retained in the black face and legs of the Suffolk, but the 
horns have been bred out. The fleece is moderately short, the 
wool being of typical Down quality. Owing to its fine quality of 
mutton the Suffolk competes very strongly with the best mutton 
breeds-e.g., the Southdown-in carcass competitions; i t  has se- 
cured notable successes at  Smithfield and a t  the Scottish National 
Fat  Stock Show. 

The Dorset Horn is an old west-country breed of sheep. This 
is a hardy breed, in size somewhat exceeding the Southdown. 
The special characteristic of the breed is that the ewes take the 
ram at  an unusually early period of the year, and cast ewes are 
in demand for breeding house lamb for Christmas. The Ryeland 
breed is so named from the Ryelands, a poor upland district in 
Herefordshire. I t  is a hardy grassland breed which is neither 
very quick maturing nor particularly prolific. 

The C / Z L ~ Z  Forest is a local breed in west Shropshire and the 
adjacent part of Wales. I t  is descended from the old Tan-faced 
sheep. I t  is now three parts Shropshire, having been much crossed 
with that breed. 

The Western or Wiltshire Horlzed sheep is an old breed that 
has recently been revived. I t  is not unlike the Dorset Horn but 
it  has even stronger horns in both sexes and is peculiar in that it 
carries practically no wool. The skin shows a considerable num- 
ber of small black spots. The sheep are very hardy and they are 
useful for grassland farms where i t  is undesirable to  apply the 
intensive system of management customary with Down flocks. 

The Devon Closewool was originated in North Devon by blend- 
ing the blood of Devon Longwools with Exmoor Horns. The size 
is intermediate between the parent breeds and the animals are 
short in the leg and thickly made. The sheep are very well suited 
to  commercial purposes on land of intermediate quality. 

The Kerry Hill is a brown and white speckled faced breed 
found along the Welsh border. Kerry hills are hardy grass sheep; 
the ewes are often crossed with Shropshires to produce fat lambs, 
while on the other hand the rams are often used for crossing with 
lt'elsh Mountain ewes. 

The Cheviot is a hardy sheep with straight wool, of moderate 
length and very close-set. Put  t o  the Border Leicester ram the 
Cheviot ewe produces the Half-bred, which as a breeding ewe is 
unsurpassed as a rent-paying, arable-land sheep. 

The Scotch Blackface breed is chiefly reared in Scotland, but 
it  is of N. of England origin. Their greater hardiness, as com- 
pared with the Cheviots, has brought them into favour upon the 
higher grounds of the N. of England and of Scotland, where 
they thrive upon heather hills and coarse and exposed grazing 
lands. The colour of face and legs is well-defined black and white, 
the black predominating. The spiral horns are low a t  the crown, 
with a clear space between the roots, and sweep in a wide curve, 
sloping slightly backwards, and clear of the cheek. The fashion- 
able fleece is down to the ground, hairy and strong, and of uniform 
quality throughout. 

The Lonk has its home amongst the moorlands of N. Lancashire 
and the W. Riding of Yorkshire, and it  is the largest of the 
mountain breeds of the N. of England and Scotland. 

The Herdwick is the hardiest of all the breeds; it  thrives upon 
the poor mountain land in Cumberland and it'estmorland. The 
rams generally have small, curved, wide horns; the ewes are horn- 
less. 

The Welsh Mountain is a small, active, soft-woolled, white- 
faced breed of hardy character. The legs are often yellowish, 
and this colour nlay extend to the face. Horns occur only in the 
males. The mutton is of excellent quality. The ewes, although 
difficult to confine by  ordinary fences, are in high favour in 
lowland districts for breeding fattening lambs to Down and other 
early maturity rams. 

The Dart?ttoor, a hardy local Devonshire breed, is a large horn- 

less, longwool, white-fleeced sheep, with a long mottled face. I t  
has been attracting attention in recent years. I t  is intermediate 
in type between a mountain and a Longwool breed. 

The Exmoor is a horned breed of Devonshire moorland, one 
of the few remaining remnants of direct descent from the old 
forest breeds of England. They have white legs and faces and 
black nostrils. The coiled horns lie more closely to  the head than 
in the Dorset and Somerset Horn breed. The Exmoors have a 
close, fine fleece of short wool. They are very hardy, and yield 
mutton of choice flavour. 

The Swaledale is one of the larger sized breeds of the Blackface 
or heath type; it  is native to Yorkshire. I t  is horned; its face is 
dark with a light or "mealy" nose. 

The R o ~ g h  Fell is a Westmorland breed belonging to the Black- 
face heath group. The ewes are frequently crossed with the Wens- 
leydale and the cross-breeds form valuable feeding sheep for poor 
and exposed conditions. 

The Derbyshire Gn'tstofze is a hornless breed with black and 
white mottled face and legs; it  is native to  the hills and dales of 
the millstone grit formation. The animals are hardy and their 
wool is the finest and closest of any heath breed. The mutton 
is typical of hill sheep being lean and of fine flavour. 

The Shetland is a small sized sheep which is found in the islands 
whose name it  bears. The colours are variable, white, black and 
rich brown all being common. The animals are very hardy and 
can subsist on poor fare. The outstanding quality of the breed is 
its extraordinary fine soft wool which has a very high value. The 
breed is slow to mature and very thin fleshed. 

O t h e r  Breeds of Sheep.-The Merino is the most widely dis- 
tributed sheep in the world. The breed is indigenous to  Spain but 
the modern Merino has been largely developed and improved In 
Australia and the United States. The breed suits countries with a 
relatively small rainfall, although it  is adapted to a wide variety 
of climatic conditions. The outstanding product of the Merino is 
its very fine close wool. The mutton is palatable and nutritious 
but the carcasses average less plump and fat than those of mutton 
type sheep such as the Downs and Longwools. While pure Merinos 
are kept in the poorest and driest districts abroad, on better 
land the flocks are frequently crossed with Longwools, thereby 
greatly improving the quality of the carcass without seriously 
injuring the value of the wool. On still better land Down breeds 
are bred to the Merino-Longwool crosses and give a very good 
mutton carcass fit for exportation. 

The Merino is white-faced and has a flesh-coloured nose; its 
wool has no coloured fibres. The illustration shows a modern type 
of Australian Merino. There are in fact a number of well recog- 
nized types varying from small, thin-fleshed animals with very 
wrinkled skins and extra fine wool to  relatively large, smooth 

- 

sheep producing barely such fine wool but possessing better mutton 
qualities. 

The Corriedale is a Lincoln-Merino cross which in New Zealand 
has been fixed as a pure breed. I t  combines a splendid fleece with 
a good constitution and a good commercial mutton carcass. 

L o w l a n d  Sheep-breeding and Feeding.-A Shropshire 
flock of about 200  breeding ewes is here taken as a typical example 
of the numerous systems of managing sheep on a mixed farm of 
grazing and arable land. The ewes lamb from early in January 
till the end of February. The  lambs have the shelter of a lamb- 
ing shed for a few days. When drafted to  an adjoining field they 
run in front of their mothers and get a little crushed oats and 
linseed cake meal, the ewes receiving kail (kale) or roots and 
hay to develop milk. Swedes gradually give place to  mangolds, 
rye and clover before the end of April, when shearing of the ewe 
flock begins, t o  be finished early in May. At this time unshorn 
lambs are dipped and may be dosed with medicine t o  destroy 
internal parasites. The operation is repeated in September. The 
lambs are weaned towards the end of June and the ewes run on 
the poorest pasture till August to  dry off their milk. I n  August 
the ewes are culled and the flock made up to its full numbers by 
selected shearling ewes. All are assorted and mated to suitable 
rams. Most of the older ewes take the ram in September, but 
maiden or yearling ewes are kept back till October. During the 



SHEEP PLATE 111 

m 
2 g ' -  
< 2 ;  
2 Z - J  
K 2 5  
IA E G K E  ~ C C  2 

a 7 5 ? %  
r f s  

a 4 v ; w  



PLATE I V  SHEEP 

BY C O U R T E S Y  O F  T H E  N E W  Z E A L A N D  H l G H  C O M M I S S I O N E R  

W O O L  A N D  FROZEN MEAT PRODUCTION I N  N E W  Z E A L A N D  

1. Dipp ing  sheep i n  a small vat  on the prairie of New Zealand 4. Fellrnongery (separating wool f rom pelts) i n  New Zealand 
2. Great sheep dipping yards on North Island, New Zealand, where im. 5. Thousands of bales of wool i n  a wool store i n  Canterbury 

mense flocks of sheep are immersed i n  large vats 6. Cooling room of a freezing works i n  New Zealand fi l led w i t h  sheep car- 
3. Crew of expert shearers in shearing shed casses that w i l l  be frozen thoroughly for export 
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rest of the year the ewes run on grass and receive hay when neces- 
sary, with a limited amount of dry artificial food daily, lb. each, 
gradually rising as they grow heavy in lamb to I lb. per day. 
Turnips before lambing, if given in liberal quantities, are an un- 
safe food. T o  increase the number of doubles, ewes are sometimes 
put on good fresh grass, rape or mustard a week or two before 
the tups (breeding rams) go out-a ram to 60 ewes is a usual 
proportion, though with care it  is possible to get a stud ram 
to settle twice that number. With good nlanagement 20 ewes 
of any of the lowland breeds should produce and rear thirty 
lambs, and the proportion can be increased by breeding from ewes 
with a prolific tendency. The period of gestation of a ewe is 
between 2 1  and 2 2  weeks, and the period of oestrum 24 hours. 
If not settled the ewe comes back to the ram in from 13 to 18 
(usually 16) days. T o  indicate the time or times of tupping 
(breeding) three colours of paint are used. The breast of the 
ram is rubbed daily for the first fortnight with blue, for a similar 
period with red, and finally with black. 

Fattening tegs (sheep approximately one year old that have 
never been sheared) usually go on to soft turnips in the end of 
September or beginning of October, and later on to yellows, 
green-rounds and swedes and, in spring and early summer, man- 
golds. The roots are cut into fingers and supplemented by an 
allowance of concentrated food made up of a mixture of ground 
cakes and meal, 4 lb. rising to  about + lb.; and 4 lb. to I Ib. of 
hay per day. The dry substance consumed per IOO lb. live weight 
in a ration of 4 lb. cake and corn, 12 lb. roots and I lb. hay daily, 
would be 163 lb. per week, and this gives an increase of nearly 
274  live weight or I lb. of live weight increase for 84 lb. of dry 
food eaten. Sheep finishing at  135 lb. live weight yield about 53% 
of carcass or over 70 lb. each. 

M a n a g e m e n t  of M o u n t a i n  Breeds.-Ewes on natural pas- 
tures receive no hand feeding except a little hay when snow 
deeply covers the ground. The rams come in from the hills on 
Jan. I and are sent to winter on low ground. Weak ewes, not safe 
to survive the hardships of spring, are brought in to better pasture 
during February and March. Ewe hogs (ewe lambs or yearlings 
that have never been sheared) wintered on grass in the low coun- 
t ry from Nov. I are brought home in April, and about the middle 
of April on the average mountain ewes begin to  lamb. One lamb 
a t  weaning time for every ewe is rather over the-normal amount 
of produce. Cheviot and cross-bred lambs are marked, and the 
males are castrated, towards the end of May. Nearly a month 
later Blackface lambs are marked and the eild (mature) sheep 
are shorn-the shearing of milch ewes (ewes nursing lambs) 
being delayed till the second week of July. Towards the end of 
July sheep are all dipped to protect them from maggot flies (which 
are generally worst during August) with materials containing 
arsenic and sulphur. Fat  wethers for the butcher are drafted from 
the hills in  August and the two succeeding months. Lamb sales 
are most numerous in August, when lowland farmers secure their 
tegs t o  feed in winter. I n  this month breeding ewes recover con- 
dition and strength to withstand the winter storms. Ram auctions 
are on in September and draft ewe (a less desirable ewe sold 
from a stud flock) sales begin and continue through October. 
Early this month winter dipping is done at  midday in dry weather. 
Early in November stock sheep having lost the distinguishing 
"buist" put on at  clipping time with a large iron letter dipped in 
hot branding fluid, have the distinctive paint or kiel mark claimed 
by the farm to which they belong rubbed on the wool. Thg ram: 
are turned out to  the hills between Nov. 15 and 2;. Low- 
land rams put  to breed half-bred and cross lambs receive about 
I lb. of grain daily to prevent their falling off too rapidly in 
condition, as they would do if exclusively supported on mountain 
fare. (R. WA.;  J. A. Mo.) 

A m e r i c a n  Sheep.-The established breeds of sheep in North 
America are  of British, Spanish and French origin. The British 
breeds predominate in Canada and constitute considerably more 
than half of the pure-bred sheep in the United States. Mexico has 
shown more interest in Merinos and Rambouillets, which are of 
Spanish and French origin respectively. According to the 192c 
census of pure-bred sheep in the United States, Shropshires made 

up 31% of those enumerated by breeds; Rambouillets, 27; Mer- 
inos, 15 ; Hampshires, 13 ; Oxfords and Lincolns, each 4 ;  Dorsets 
and Southdowns, each 2. The remaining 2% included Cheviots 
Leicesters and Suffolks. Romneys, Cotswolds, Corriedales and 
Karakuls are bred in the United States but are comparatively few 
and were not enumerated by breeds. 

Shropshires are most numerous in the corn belt and Great Lakes 
regions; Rambouillets in the western range States, although they 
are also bred in some farm States, especially O'nio and Michigan 
Merinos are most numerous in  Ohio, West Virginia, Pennsyl- 
vania and Michigan, but they are also bred in other parts of the 
country, especially Oregon, California, New Mexico and Texas 
Hampshires are most numerous in the western range country but 
are also important in farm States, notably New York, Pennsyl- 
vania, Michigan, Missouri, Rentucky and Virginia. Oxfords are 
found in the North-Central States; Lincolns in the Mountain and 
Pacific States; Dorsets in  the Middle Atlantic and East North- 
Central States; Southdowns in Tennessee, Rentucky, West Vir- 
ginia, Ohio, Pennsylvania and New York; Cheviots in New York; 
Leicesters principally in the North-East and North-Central States. 
Romneys, Cotswolds, Corriedales, Sufiolks and Karakuls are 
sparsely distributed in both farm and range areas. 

Through selection these breeds have been modified to suit 
American conditions. Cross-breeding is also practised, especially 
in the western range country where forage is sufficie~~tly abundant 
for finishing lambs by weaning time without grain. Under such 
conditions Rambouillet ewes dre often bred to Lincoln or Hamp- 
shire rams and Lincoln-Rainbouillet cross-bred ewes to  Hampshire 
rams for the production of market lambs. Lincoln-Rambouillet 
cross-bred sheep are proving well adapted to this kind of range 
sheep production and the U.S. Department of Agriculture has 
been endeavouring since 1912 to establish this type by  mating the 
cross-bred ewes t o  the cross-bred rams. The progress made is 
encouraging and this type is now known as the Columbia. Cor- 
riedales are the result of interbreeding Lincoln-Merino cross-breds 
in New Zealand and they have been bred in the Lnited States 
since 1914. While they are smaller than the Columbia they are 
similar in type and produce lambs and wool of excellent quality. 
Kardkuls are bred for their famous lamb skins of tight, lustrous 
curls. (D. A S.) 

See D. Low, Breeds o f  the Domestic Animals o f  the Britislz Isles 
(1842, illustrated, and 1845) ; R. Wallace, Farm Live Stock o f  Great 
Britain (1923) ; and the Flock Books of the various breed societies; 
C. S. Plumb, Types and Breeds o f  Farm Animals; Watson and More, 
Agriculture: The Science and Practice of British Farming ( 1 9 2 8 )  ; 
W .  C. Coffey, Productive Sheep Husbandry; D. A. Spencer and others, 
The Sheep Industry, in U.S. Department of Agriridture Yearbook 1923, 
pp. 229-310. 

SHEEPSHEAD, one of the large species of the genus Archo- 
sargzbs. These fishes possess two kinds of teeth: one, broad and 
flat, like incisors, in a single series in the front of the jaws; the 

other, semiglobular and molar- 
like, in several series on the sides 
of the jaws. The genus belongs 
to the acanthopterygian family 
Sparidae which includes the sea- 
breams. The common sheepshead 
occurs in abundance on the At- 

BY COURTESY OF THE N Y. ZOOLOGICAL 
SOCIETY lantic coasts of the United States, 
SHEEPSHEAD ( A R C H O S A R G U S  P R O -  from Cape Cod to  Florida, and is 
B A T O C E P H A L U S ) ,  A F o o D F I s H one of the most valued food- 
FOUND A L O N G  T H E  EASTERN COAST fishes of North America. I t  may 
O F  NORTH AMERICA attain a length of goin. and a 
weight of 15lb. I t s  food consists of shellfish, which it  detaches 
with its incisors, then crushing them with its powerful molars. 
I t  may be distinguished from allied species by its seven or eight 
dark cross-bands. The term "sheepshead" is also given in some 
parts of North America to  a freshwater sciaenoid, Corvina oscula. 

SHEEP SHEARING MACHINES. I n  countries where 
individual flocks of sheep are large or where wages are high, 
mechanical aids to  hand clipping are employed in order to lower 
the cost or to speed up the work. I n  the pastoral districts of 
Australia, New Zealand and South America mechanical shearing 



SHEEP SORREL-SHEETS, IRON AND STEEL 
is almost universal. In Great Britain, although hand clipping is 
still widely practised, the use of shearing machines is gradually 
extending. Hand-shearing leaves the clipped surface in ridges 
whose evenness and symmetry are an indication of the skill of 
the operator while the machine leaves the surface level. I t  is 
claimed that the machine clips a heavier fleece than hand shears; 
but the result depends largely on the comparative skill of the 
operators. 

The essential components of a shearing machine are a comb 
which is guided by hand over the body of the animal, a cutter 
with sharp edges which shears the wool by passing backwards 
and forwards across corresponding edges on the comb, a recipro- 
cating device for actuating the cutter, a flexible or universally 
jointed coupling for driving the cutter, and the hand wheel or 
power unit. The moving parts of the actuating mechanism are 
protected so as to  prevent them becoming entangled in the wool. 
Hand machines are usually mounted on a metal stand and can 
be easily carried by one man. They are driven by a chain or belt 
from a wheel to  which the handle is attached, and require two 
persons to operate them, one to turn the handle and the other 
to  clip the sheep. These machines are suitable only for small 
flocks. When large numbers of sheep have to be clipped, the 
machines are invariably power driven. A long shed may be spe- 
cially adapted for shearing: shafting is then mounted along one 
side to  which several shearing machines are connected: an in- 
ternal combustion engine or other motive power is used to drive 
the shafting. Portable shearing outfits are also common and en- 
able the machine to be taken to the flock. The power unit 
(usually an internal combustion engine) is mounted on a suitable 
transport truck and the shearing units are either connected to a 
portable shafting or to  separate points on the truck itself. Elec- 
tric drive has been found to be the most satisfactory for shearing 
machines and it  is not unusual to  employ a n  internal combustion 
engine to drive a dynamo which in turn is used t o  operate sepa- 
rate motors for dr~ving the shearing units. 

(B. J. 0.; H G. R ) 
Horse clipping machines do not differ materially from sheep 

shearing machines but special combs and cutters are used. The 
latest development for shearing small flocks is the self-contained 
electric machine having a motor in the handle. 

SHEEP SORREL (Rumex acetosella), a small perennial 
plant of the buckwheat family (Polygonaceae), native to Eurasia. 
I t  is common in northern Europe 
and is naturalized in North 
America. I t  has two kinds of 
plants, staminate and pistillate; 
the latter usually turn red as 
the seeds mature in the numer- 
ous slender flower clusters. The 
leaves have a sour taste. The 
plant, though frequently consid- 
ered as an indicator of acid soil, 
also thrives on neutral or alka- 
line soils if these are low in ni- 
trate nitrogen. 

SHEERNESS, a seaport, ur- 
ban district, and second class 
naval establishment in the Isle 
of Sheppey, Kent, England, on 
the right bank of the Meduay 
estuary a t  its junction with the SHEEP SORREL.  A HARDY S U M M E R  

'rhames, and on the S R. pop. WEED OF T H E  TEMPERATE ZONE 

(est. 1938) 16,370. Area, 1.5 sq.mi. Blue Town, the older part, 
vitk. the dockyard, is defended by strong modern-built fortifica- 
tions, especially the forts of Garrison Point and Barton's Point, 
commanding the entrance of both the Thames and the Medway. 
The dockyard, chiefly used for naval repairs, covers about 60 ac., 
and consists of three basins and large docks, the depth of water 
in the basins ranging down to 26 i t .  Within the yard there are 
extensive naval stores and barracks. The harbour is spacious, 
sheltered and deep even a t  low water. Sheerness has some trade 
in corn and seed, and in supplying shipping. Sheerness-on-Sea is 

the name given to the modern part of the town, which consists 
of Banks Town, Marine Town and Mile Town. 

SHEETS, IRON AND STEEL. The production of rolled 
sheet iron dates back before 1620 in Bohemia and was introduced 
in Wales in 1720. (See TIN-PLATE AND TERNE-PLATE.) Most of 
the rolling was done by hand, and great skill was required. The 
sheets were usually made of puddled or wrought iron. Upon the 
development of the Bessemer (q v ) process and the open hearth 
(q.v.) process, steel was produced more rapidly and cheaply and 
practically replaced iron. However, steel sheets showed shorter 
service life under corrosive conditions. and interest in sheet iron 
reawakened. Metallurgists found methods of manufacturing it in 
larger quantities and less laboriously. To-day iron sheets are gen- 
erally available and marketed at  prices not greatly different from 
those of steel sheets. 

Production.- In the production of sheets and strip, the first 
part of the process is much the same as that employed for plates, 
sections, and other products. The metal is refined, teemed into 
ingot moulds, heated again in the soaking pits to insure uniform 
heat before rolling. 
Old Rol l ing  Practice.-Under the old hand-operating practice 

-now largely outmoded by the continuous mill-ingots were re- 
duced to slabs in the blooming mill, further reduced in the bar 
mill, cut into specified bar lengths, which became the width of the 
sheets to be rolled from the bars. Bar thickness governed the 
ultimate gauge of the sheet. 

Cont inuous  Mill.-In modern mills the ingot is rolled to a 
slab in a mill having horizontal rolls and a second mill with verti- 
cal rolls, known as an edger, arranged in tandem with a turning 
mechanism between and spaced approximately thirty feet apart. 
With this mill arrangement it  is possible to  roll a slab having any 
desired width (within the capacity of the mill) without regard to 
the ingot width. The width of the finished strip is not limited to 
the width of the ingot from which it is rolled. The usual practice 
is to roll the slab from 4" t o  6" thick and equal to  the strip width. 
Slab is trimmed a t  ends and reheated before rolling on the con- 
tinuous bar and strip mill. The reheated slab is discharged upon 
the mill table, which carries the slab to the bar mill. The bar mill 
may consist of four to six sets of rolls arranged in tandem, each 
succeeding roll reducing the thickness, and turning slightly faster. 
These rolling mills reduce the slab to a plate ranging from 4" to 
$" in thickness. Plates can be removed beyond the last bar mill 
stand when plates of such thickness are desired. 

Proceeding from the bar mill the steel passes to the strip mill, 
,consisting usually of five to six stands of rolls, also arranged in 
tandem, which roll the plates (r to 4" thick) to thinner gauges 
such as .0625" to .IOO". These are delivered on a mill table beyond 
the last mill a t  surface speeds ranging from 1.000 to 2,oooft. per 
minute. The finished hot strip travels approximately 35oft. to  a 
coiling machine that winds the strip into coils to  facilitate 
handling for storage and further processing. 

The coils may be cut up into units for rolling into lighter 
sheets or tin plate on the conventional hand-operated hot mill, 
or may further be reduced in gauge on the cold-reduction tandem 

'mill. The wide tandem cold mill has now come into general use 
for producing tin plate and sheets and strip in the range of 14 to 
32 gauge. Before the hot strip is delivered to the cold mill for 
further reduction, hot mill scale is removed in a strip pickler. The 
strip is passed through a sulphuric acid solution, washed, dried, 
oiled. and recoiled. 

The strip is now ready for the cold-reduction mill, which con- 
sists of three or more roll stands arranged in tandem and a spool- 
type coiling machine beyond the last stand. The operation here 
is much the same as described for the hot mill, except that the 
strip is under considerable tension between the mills and between 
the last mill and the coiling machine. Rolling under tension im- 
proves the gauge and flatness, and also gives a high finish texture 
to the sheets The strip is either finished and marketed in coils or 
cut into sheet lengths as ordered; yet in either case the finishing 
process is the same. The sheets or strip are annealed in a controlled 
atmosphere to relieve the strains caused by rolling and to provide 
a dead soft sheet, which is then temper rolled on a mill to  produce 
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such hardness or temper as is specified. On orders requiring a dead 
flat surface, such as for metal furniture, the sheets are stretched 
flat in a hydraulic machine. The product is inspected, resquared 
when necessary, and shipped. 

Galvanizing.- If the sheets are to be galvanized they are 
coated with zinc in galvanizing pots. (See GALVANIZED IROX AND 
STEEL.) The speed of the exit rolls and the temperature of the 
zinc control the weight of coating. Zinc makes a very good coat- 
ing for iron and steel because it  forms an alloy bond with the iron. 

Painting.- Paint is often used to cover galvanized 'iron. Once 
the common practice was to permit the zinc coating to weather 
several months. A quicker alternative was to treat the zinc with 
acetic acid, which etched the smooth surface. Both methods had 
obvious drawbacks. Now many galvanized sheets are rendered 
paintgripping by a special phosphate treatment at  the mill No 
zinc coating is lost; the galvanized sheets take paint readily; and 
no zinc compounds are left on the surface prematurely to dry out 
the paint. Bitumastic or asphalt coatings are sometimes applied 
to galvanized sheets and plates. They are especially valuable 
where erosion is encountered. 

Uses.-In general, galvanized sheets are used in products and 
construction where corrosion is a factor. Among the important 
uses are culverts, roofing, air conditioning and general sheet metal 
work. In the uncoated classification are the cold-rolled grades for 
products that require a fine finish. such as automobiles and metal 
furniture; enamelling iron for products to be finished with porce- 
lain enamel; electrical sheet steel for motors and transformers, as 
well as hot-rolled sheets for a wide variety of consumer products 
and industrial applications. 

(See TIN-PLATE AND TERNE-PLATE; GALVANIZED IRON AND 

STEEL.) (E. B. H ) 
SHEFFIELD, a city, county and parliamentary borough 

in the West Riding of Uorkshire, England, 1585 m. N.N.W. of 
London, 423 m. S.E. of Manchester and 53 m. S.W. of York. 
I t  is served by the L.M.S. and L.N.E. railways and has con- 
nection with all the principal towns in the North of England. 
Pop. (1938) 520,00o. Area, 61.8 sq.mi I t  is in the extreme south 
of the county a t  the foot of the Pennines and at  the junction of 
the Don with its tributaries the Sheaf, the Porter, the Rivelin and 
the Loxley. These valleys provide easy routes N.W., W. and S.W. 
into the Pennines. 

At the time of the Domesday Survey, Sheffield (Escafeld) 
was unimportant, forming with the manors of Grimesthorpe, 
Hallam and Attercliffe what is now the borough of Sheffield. 
Of these four manors Hallam was the most important, and gave 
its name to the shire. I n  1296, a grant was made, to  Hallam- 
shire, of a market every Tuesday and an annual fair lasting 
three days, and in the following year the inhabitants were given 
a charter granting them the privileges as burgesses, of holding 
a court baron every three weeks, and of freedom from toll. By 
the end of the 14th century Sheffield had become more important 
than Hallam, partly no doubt on account of the castle built 
there in the 13th century. I n  the reign of Edward VI. certain 
property in the town which had been left to  the burgesses in 
trust for charities was forfeited to  the crown under the act for 
the suppression of colleges and chantries, but on their petition 
it was restored in 1554 by  Queen Mary, who, a t  the same time 
incorporated the town under the government of twelve capital 
burgesses. The town trust for the administration of property 
belonging t o  the town dates from the 14th century, and in 1681 
the number and manner of election of the ((town trustees" was 
definitely settled by a decree of the Court of Chancery. Addi- 
tional powers were conferred on the trustees by  an act passed 
in 1874. The town first returned members to parliament in 1832 
In  1885 the representation was increased from two to five mem- 
bers, and since 1918, seven members have been returned. The 
county borough was created in 1888, in 1893 the town became 
a county borough and the title of Lord Mayor was conferred on 
the chief magistrate in 1897. 

Manufactures.-Sheffield owes its prosperity to the manu. 
facture of steel. I n  the valleys of the Don and its tributaries 
iron smelting from local ore by means of wood was carried on 

probably by the Romans at  Templeborough, and certainly a t  
the time of the Norman Conquest. Later, water power was 
used to drive bellows for the provision of artificial draught and 
for this the upland streams which converge on Sheffield were 
important. The town had become famed for its cutlery by  the 
14th century and was a strong rival of London; local iron con- 
tained too much phosphorus and the cutlery trade throve chiefly 
on imported iron from Sweden and Spain. The Cutlers Company 
was formed in 1624. Local hard stone provided grinding wheels 
and even to-day much grinding is done by individual workers. 
I n  the 18th century, iron smelting was on the verge of ruin, owing 
to the exhaustion of local timber supplies, and outcrop coal from 
the South Yorkshire coalfield gave the industry a new lease of 
life. Coke replaced charcoal, clay and gannister were found 
locally, and gradually, as steam power superseded water power, 
the steel industry concentrated in the lower parts of the valley 
and the town of Sheffield grew rapidly. I n  early times, cutlery 
was made of blister or bar steel, later shear steel was used, but 
in 1740, Benjamin Huntsman introduced the manufacture of 
cast steel and upon this achievement many subsequent steel mak- 
ing discoveries have been based. I t  was with the aid of Sheffield 
capital that Henry Bessemer founded his pioneer works to  de- 
velop the manufacture of his invention, and so revolutionised the 
industry by cheapening its production. Large quantities of Besse- 
mer steel are still made in Sheffield. Further improvements in 
steel were made in 1858, and in 1882 manganese steel \\-as intro- 
duced. Progress lagged until 1900, when it  seemed America would 
capture the market. A still better type of high speed steel was 
then produced and the position of Sheffield was maintained. 
Stainless steel was discovered in Sheffield in 1914 and a malleable 
type was developed in 1935. 

The trade in heavy steel has kept pace with that in other 
branches, and armour plates, large castings for engines and ocean 
liners, hydraulic presses, rails, tires, axles, stoves and grates, steel 
shot and steel for rifles are produced. Modern aorks dealing with 
heavy steel goods are located in the Don valley between its 
elbow and the town of Rotherham, near the easiest route to and 
from Sheffield, \\bile cutlery and lighter metal goods are mad: 
on the higher sites to S. and KT. The cutlery trade embraces 
almost every variety of instrument and tool-spring and table 
knives, razors, scissors, surgical and mathematical instruments, 
edge tools, saws, engineering and agricultural tools, etc. The 
ar t  of silver-plating was introduced in 17.12 and specimens of 
early Sheffield plate are highly prized. Sheffield has the largest 
type foundry in England, and there are snuff factories, food fac- 
tories, confectionery works, fruit and vegetable canning, cahinet- 
making, bicycle manufacture, iron and brass founding, manufac- 
ture of paper (due to the purity of the streams), bookbinding. 
and making of optical instruments, brushes, horsehair cloth, rail- 
way fittings, chemicals and paint and varnish. Later developments 
were the manufacture of gramophones and needles, and nickel- 
silver cooking utensils, which mere introduced to England by a 
Sheffield firm in 1919. By acts of 1883-88, the Cutlers' company 
exercises jurisdiction in all matters relating to  the registration of 
trade-marks, over all goods composed in whole or in part of 
any metal, wrought or unwrought, and also over all persons carry- 
ing on business in Hallamshire and within 6 mi. thereof. 

Communications.-Shefficld lies on no great lowland route 
or natural highway. To  N W. and S. the valleys lead only to 
Pennine dales and lofty moorlands. In  1732, improvements were 
made in the Don navigation to help the trade of Sheffield and in 
1793 the Don was joined to the Trent by the Stainforth and 
Keadby canal. The original Midland railway main line passed 
direct from Chesterfield to Rotherham and for more than 40 
years Sheffield mas reached only by a branch line. The main 
line through Sheffield was not built until 1870, after the tun- 
nelling of the Sheaf-Rother watershed. Long tunnels connect 
Sheffield by rail with the west and even now relatively little of 
the trunk traffic of England passes through the town. 

T h e  Univers i ty  of Sheffield, which was chartered as a uni- 
versity in 1905, began as the Firth college founded by Mark 
Firth, an eminent steel manufacturer, in 1879. I t  was enlarged in 
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1892. Although i t  provides ample opportunities for a broad cul- 
tural education, the university especially developed branches of 
study and research related with local industries, as, e.g., fuel and 
glass technology, geology and non-ferrous metallurgy. I t  has also 
given prominence to dental surgery and pharmacology; and in 
conjunction \%ith the university of Leeds maintains a laboratory 
for  marine zoology a t  Robin Hood's bay. With two research labo- 
ratories for engineering and metallurgy and in its mining depart- 
ment, i t  is increasingly occupied with research connected with local 
industries. Like the other universities in manufacturing districts 
it  organizes much extramural education among persons unable to 
be regular students of the university. The social interests of the 
students, both men and women, are well provided for, especially 
in their respective unions. Halls of residence for men and women 
mere opened in 1936 and 193 j respectively, the former year also 
seeing the opening of the Students' Union building. (See UNWER- 
S~TIES.) Other educational institutions include the boys' charity 
school (1706), the free writing school (1715), the girls' char- 
ity school (1786)~  the Wesley college, associated with Lon- 
don university, Ranmoor college of the Methodist New Connec- 
tion, King Edward VII  school (a  public school), and the college 
of arts and crafts. 

A new city hall, in the English Renaissance style, was opened 
in 1932, though the old town hall had been greatly extended in 
1923. I n  Meersbrook hall is a fine Ruskin museum, containing 
Ruskin's art, mineralogical, natural history and botanical collec- 
tions and some original drawings and valuable books. These are in 
the custody of the corporation, vchich also possesses the Mappin 
and Graves ar t  galleries and the collections of the Literary and 
Philosophical society, for which a museum was opened in 1937. 
Part of the manor house of Hallam, dating from the 16th cen- 
tury, still remains, and in the south of the city is Broom hall, a 
fine old half-timbered building. T o  the N.W. towards Penistone, 
is Wharncliffe, retaining many of the characteristics of an ancient 
forest, and overlooking the valley of the Don from bold rocky 
terraces and ridges. In  World LVar I1 about 85.000 houses in Shef- 
field had been damaged by air raids at  the end of 1941. 

Until 1914, Sheffield was the seat of a bishop suffragan in the 
diocese of York; a t  that date it  was created a diocese consisting 
of the archdeaconries of Sheffield and Doncaster with that part 
of the rural deanery of Dronfield which was within the city 
boundaries. The old parish church of St. Peter and St. Paul 
became the cathedral. I t  is a cruciform building, mainly Per- 
pendicular, built on the site of a Norman edifice which is be- 
lieved to have been burned during the wars of Edward I11 with 
the barons. 

The 14th-century tower is the oldest part existing. The cathe- 
dral was damaged in World War 11. 

The great period of prosperity in the 19th century led to great 
crowding of population in the valleys and a later spread over 
the ridges between. The older parts of the town are still irregular 
and overcrowded, but great improvements were effected, including 
street widening a t  a cost of over Ez,ooo,ooo. The borough was 
greatly extended after 1900. An exhaustive civic survey was car- 
ried out and a zonal town plan prepared; authority for applying 
the plan to  a n  area of 5,909 ac. was obtained in 1925. Sheffield 
by 1943 had almost 3,000 ac. of public parks and grounds, includ- 
ing Blackamoor of 448 ac. A village with a painted fabrics indus- 
try for ex-service men was established at  Coal Aston on the 
outskirts of the city. In  connection with the Derwent valley 
water scheme, for utilizing the water of the Derwent and Ashop 
rivers, of which 25% is used by Sheffield, the Howden reservoir 
was opened in 1912 and the Derwent reservoir and the service 
rcscrvoir a t  Ambergate were completed in 1926. 

SHEFFIELD, a city of Colhert county, Alabama, USA. ,  
on the south bank of the Tennessee river, opposite Florence, in 
the Muscle Shoals district of the north-western part of the State. 
I t  is on U.S. highways 31 and 72, and is served by the Louisville 
and Nashville railway, Southern ra~ l~vay ,  Eastern Air Lines and 
river steamers. Pop. 7,933 in 1940. Sheffield is between the 
government nitrate plants No. I and NO. 2, and between iI'11son 
and Pick~vick darns. It is a hydroelectric centre. 
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ver whiciAhad the appearance of being 
made entirely of the more precious metal. 
Joseph Hancock, who served his appren- 
ticeship with a relative of the inventor, 
realized the wider possibilities of the 
discovery and was the first to  apply the 
process to  making saucepans, coffee-pots, 
candlesticks and other large articles for 
domestic service, closely resembling in 
their detail hall-marked silver specimens. 

These pioneers were soon followed by  
other cutlers who added the production of 
Sheffield Plate to their other undertak- 
ings. Two factors were necessary for the 
complete success of the new invention, 
viz., capital and skilled labour. The money 
required was readily obtained locally, but  
the highly trained assistance of London 
silversmiths was also essential and ulti- 
mately when their services were enlisted 
the success of the undertaking was as- 

SHEFFIELD PLATE is the term applied to  articles pro- 
duced from copper and coated with silver by the process of fusion 

History.-About the year 1742 Thomas Boulsover, a Sheffield 
cutler, while undertaking repairs to the haft  of a knife observed 
that by the application of heat a piece of silver and the copper to  
which it  accidentally adhered had become fused and could be 
dealt with as one metal and that the two metals behaved as one 

when subjected to  hammering. This caused 
him to experiment, with the result that 
he eventually produced buttons and boxes 
with a comer foundation coated with sil- 

- sured. 
M A R K S  FROM SPECIMENS The excellent appearance and relative 
O F  SHEFFIELD PLATE cheanness of these ulated ~roduct ions ..-- . 

caused a widespread deman'd. Henry Tudor i s e e  plate, fig. 3), 
a local gentleman, having realized the great possibilities of the in- 
vention, appears to  have been the first to  seek the assistance of a 
London silversmith, and about the year 1760 entered into part- 
nership with Thomas Leader, and as Tudor and Leader they 
founded the first Sheffield plate and silver manufactory on an 
extensive scale. Boulsover apparently did not embark on this new 
phase of the industry, but turned to the rolling of metals, still 
however, carrying on his lucrative plated button manufactory. 

Hancock appears to have carried on the making of Sheffield 
Plate from about the year 1750 until 1765. H e  then interested 
himself chiefly in  the production of plated materials required by 
manufacturers of the finished articles. Originally beaten out into 
sheets by hand the fused metal was subsequently manipulated by  
rollers turned by hand; the application of horse and water power 
followed, and eventually steam was employed to drive the mills. 

The establishment of Leader i n  Sheffield raised the artistic 
standard of the craft, and from being content a t  first to  copy 
contemporary London-made silver the Sheffield Plate workers 
soon evolved a style of their own and found much inspiration 
in the work of the brothers Adam and John Flaxman, particularly 
in the construction of candlesticks. So cunningly devised were 
some of their productions and so peculiarly marked (Plate, figs. 
3-10) that in the year 1773, the London silversmiths were success- 
ful in obtaining an injunction restraining the Sheffield plate 
makers from using marks on their wares. 

Prominent amongst men of local origin who assisted in the 
advancement of design and workmanship in this new craft, and 
who themselves built up lucrative businesses, were John Winter 
(Plate, fig. g),  Thomas Law (Plate, fig. 2), Richard Morton and 
Joseph Ashforth, whose marks are still to be found on Old Shef- 
field Plate made previous t o  1773. 

By the year 1784, after much agitation the Sheffield platers 
were authorized to use marks once again, but it  was enacted that 
such marks should bear the name of the maker together with a 
distinctive device not used for silver. About the year 1790 the 
most prominent manufacturers and designers were Samuel 
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SHEFFIELD PLATE O F  THE 18TH AND EARLY 19TH CENTURIES 

1. Shell pattern candlestick by Joseph Hancock, 1755 18th  century 
2. Gadroon pattern candlestick by Thomas Law, 1765 8. & 11. Obverse and reverse of soldered-in, heavily plated shield for en- 
3. Coffee pot by Tudor and Leader, 1760 graving, by Nathaniel Smith & Co., 1788 

4. Adam candlestick by M. Fenton & Co., late 18th  century 9. Candelabrum by John Winter, 1772 
5. Russian samovar made i n  1820 10. Salver by Roberts, Cadman & Co., 1810, w i th  rubbed-in silver shield 
6. Epergne wi th  five crystal glasses by T. & J. Creswick, 1818 12. Entrde dish and warmer with oak leaf shell and gadroon mount by 
7. Pierced sugar basket w i t h  blue glass l in ing by J. Hoyland & Co., late Watson & Bradbury, 1812 
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Roberts, Nathaniel Smith, Daniel Holy, the Watsons, Bradburys 
and Creswicks. Birmingham played but a small part in the 
earlier history of the trade, being represented practically by one 
man, Matthew Boulton. Though his workmanship, in association 
with his partner John Fothergill, is excellent and dates from the 
period 1760, he had many other interests, and articles made by 
him from fused plate of the first period are somewhat scarce. In  

WORKSHOP I N  A N  IBTH CENTURY S H E F F I E L D  PLATE FACTORY SHOWING 
P R O C E S S  O F  PLATING BY F U S I O N  

the early part of the 19th century he and his successors carried 
on an increasing business, and their device, the sun, is still to be 
found on many old Sheffield specimens. 

The manufacture of fused plate, though confined in England 
to Sheffield and Birmingham for many years, spread in the early 
part of the 19th century to  the continent of Europe, but the 
articles made in France, Russia and Central Europe never bore 
comparison in quality or craftsmanship with those of the Sheffield 
makers. 

Processes.-To produce the plated metal sheets, ingots of 
copper containing a slight alloy, 14" to  I$" thick by 24" wide by 
8" long. were cast, and the surfaces vlaned, then smoothed. A 
sheet oYf silver was cut to the size of the face of the ingot, about 
9" thick, also smoothed on the surfaces. The two prepared sur- 
faces were cleaned of all impurities, placed together and firmly 
pressed. A copper plate dressed with solution of chalk was 
placed upon the silver and all three firmly secured together, and 
bound with iron wire. 

The ingot was now placed in a furnace especially prepared, and 
most carefully watched until the silver melted slightly when i t  
firmly adhered to the copper surface. After being withdrawn from 
the oven and allowed to cool, the Eopper plate and iron wires 
were removed fr3m the ineot which after beine well cleaned and 

George Cadman in 1788. Previous to this the raw copper edges 
had been hidden with solder. The method consisted of drawing a 
hollow silver wire through a hole which corresponded in size 
exactly with the edges of the article it  was intended to cover: a t  
the same time this process shaped up  the silver thread to a 
groove, thereby enabling the operation of soldering on these 
silver edges to  be carried out more easily. 

Si lver  Shields f o r  Engraving.- The method of rubbing in 
silver shields by applied heat was evolved about the year 1810. 
Previous to this in order to  carry out the engraving of crests, etc., 
i t  had been necessary to solder in extra heavily plated sections of 
metal. 

This invention has been attributed to  a man of the name of 
Wilks, who also improved the method of production of plated 
wire. Having hammered the surface on to which the shield was to  
be fixed, a piece of pure silver was cut suitable to the size of 
article to which it  was to be made to adhere and heated lightly in  
a flame, i t  was flattened all over and chamfered on the edges, as  
thinly as possible. After being cleaned of impurities the shield 
was secured to the centre of the plate and heated till i t  adhered 
to the  metal, then quickly rubbed with a burnish until it was 
definitely sealed to the under surface. The blank was subsequently 
hammered until both silver shield and fused plated sheet were 
brought to one level. 

With all these discoveries and inventions allied to  their skill in 
technique and design, it is not surprising that early in  the 19th 
century the Sheffield platers then at  the height of their prosperity 
led the fashion in production of domestic silver as well as Shef- 
field Plate. By the aid of steel dies in which the delicate tracery 
of their conceptions could be stamped, they continued to produce 
on an elaborate scale new designs with which the London silver- 
smiths found it  difficult to  compete. 

E n d  of t h e  Industry.-Having for close on a century held 
the field for pre-eminence in design and workmanship, Sheffield 
Plate was gradually superseded by articles plated by the process 

1 of electro disposition; though even as late as the 1851 Exhibition 

trimmed was ready for thevrolling mills. 
" 

At first plated on one side only, a new process was discovered 
about the year 1765 which en- . ABOVE:  SECTION O F  METAL BEFORE B E I N G  DRAWN I N T O  WIRE;  IEND. 

BELOW: OLD B U R N I S H E R  U S E D  I N  F I N I S H I N G  PLATED WIRE 

abled the makers t o  produce 
sheets with a coating of silver on 
both sides of the metal. The in- 
genious craftsmen were now not 
far off realizing their ambition, 
viz., to  produce articles that were 
indistinguishable f r o m those 
made in London of standard sil- 
ver. 

P l a t e d  Wire.-About t h e 
year 1768, plated wire was in- 
troduced. A strip of fine silver 

the reports of the jurors were unfavourable to this new invention. 
"They desired to guard against being considered as expressing an 
opinion on the merit of the application of the electro process of 
silverplating to objects of domestic use." 

By the year 1860 the firms in Sheffield which had declined to 
adapt themselves to this innovation were gradually dying out. 
Though the two processes had merged into each other gradually 
by the year 1865, the older method of plating by fusion for 
articles of domestic use had ceased to exist. The production of 
fused plated silver is still carried on for the making of buttons, 
it having been found that the rolling and hammering of the sheets 
is conducive of greater lasting properties for articles so continu- 
ously subjected to hard wear. 

Old Sheffield Plate.-About 30 years after its disappearance 
as a commercial commodity, the acquisition of what by 
then termed "Old Sheffield Plate" became a cult amongst col- 
lectors of antiques. I t  was evident that the process of manufac- 
ture might be classed as a lost art. The superb workmanship could 
not be disputed and was well nigh impossible of reproduction. 
Most of the older skilled craftsmen had by then passed away, and 
the younger ones had adopted other callings. The demand soon 
began greatly to exceed the supply. This state of affairs was 

_ 

copper rod 5n long by In 
JOSEPH HANCOCK, SHEFFIELD 

A'' thick Was bent to  fit a round SAUCEPAN O F  ABOUT 1755. MARKED 

eter. The  two metals were then united by fusion and afterwards 
drawn continuously through a "whortle" until they assumed the 
form of a wire. The repeated drawings brought the two silver 
edges together almost as one piece. This early method was im- 
proved upon and superseded some years later, though the original 
principle was adhered to in its general details. 

S i lver  Edges.-The next feature that marked a great advance 
in manufacture was the addition of silver edges, invented by 



482 SHEIKH-SHEKINAH 
followed by the appearance on the market of many imitations 
electro-plated on copper, which were dishonestly described as 
"Sheffield Plate." To  so great an extent were these spurious 
articles sold as Sheffield plate that in the year 1911 prosecutions 
were undertaken by the Sheffield Cutlers company, when it was 
established in court that the term "Sheffield Plate" could only 
legally be applied to articles made by the older method of plating 
by fusion. 

The tendency to-day has not been towards a general increase 
in values of all specimens of Old Sheffield Plate, but those of 

OLD DRAW BENCH APPLIANCES FOR MAKING A N D  DRAWING WIRE. THE 
TWO I N S T R U M E N T S  O N  T H E  R I G H T  COMPRISE THE " M A U N D R I L L"  

utility such as candlesticks, candelabra, waiters, trays, entrCe 
dishes, tea services, salt cellars and mustard pots, coffee pots, 
and many original designs in pierced work have advanced greatly 
in value. For such articles in perfect condition almost as high a 
figure is occasionally paid as for contemporary hall-marked 
silver specimens. 

LVith regard to the large articles that, early in the 19th cen- 
tury, were so prominently displayed on sideboards and dining 
tables, these, under modern conditions of home life, are not now 
greatly in request, consequently they may frequently be pur- 
chased at  a price which is under their original cost. 

With regard to the future of the industry, the modern demands 
for a cheaper class of goods has led to a deterioration of design 
generally associated with mass production. Possibly silver plated 
articles may eventually be superseded for domestic use by solid sil- 
ver, which since the removal of duty in 1891 and decline in value of 
the raw metal has greatly grown in demand. Again, too, there has 
been a resuscitation of pewter for table use, which is treated more 
scientifically than formerly and bears a marked resemblance to 
a standard silver. Pewter also has the advantage of practical 
immunity from tarnish, whilst the material is easily worked and 
very durable. 

The manufacturers of best quality plated goods are to-day 
more concerned with the production of wares suitable for hotels, 
restaurants, clubs and the shipping services, than for domestic 
utility. See SILVERSMITHS' AND GOLDSMITHS' WORK. 

(F. BRA.) 
SHEIKH or SHAYKH, an Arabic title of respect. Strictly 

i t  means a venerable man, of more than 50 years of age. I t  is 
specially borne by heads of religious orders, chiefs of tribes and 
headmen of villages. Every village, however small, every separate 
quarter of a town, has a sheikh in whom is lodged the executive 
power of government-a power loosely defined, and of more or 
less extent according to the personal character and means of the 

individual who wields it. (For the Sheikh ul-Islam see MUFTI.) 
SHEKEL, originally a Jewish unit of weight (3\ of a mina, 

and s$aa of a talent) and afterwards a coin of the same weight 
(Heb. shakal, to weigh). The Biblical references to  shekels must 
refer to uncoined ingots. I n  the time of Josephus it  seems that the 
light shekel weighed from 210 to  210. j5 grains; the heavy shekel 
was twice that amount, corresponding to IS. 44d. and 2s. gd. re- 
spectively in English silver. Jewish shekels were first coined by 
Simon the Hasmonean, probably in 139-138 B.C. These bear in- 
scriptions in the archaic Hebrew and various emblems, such as 
the cup or chalice, the lily branch with three flowers, the candle- 
stick, the citron and palm branch and so forth. They never bear 
the portraits of rulers or figures of animals. A later series of 
shekels, belonging to the Roman period, are tetradrachms, "which 
came from the mints of Caesarea and Antioch and were used as 
blanks on which to impress Jewish types." Hence in Matt. xvi. 24 
the temple tax of half a shekel is called a didrachm (2 drams). 
In  2 Samuel xiv. 26 we read of "shekels after the King's weight." 
The Hebrews divided the shekel into 20 parts, each of which 
was called a gerah. (See  also NUMISMATICS.) 

See articles in Ency. Bibl. col. 4,44a, and Hastings' Dict. of the Bible, 
ii. 417 seq.; F. W. Madden, Coins of the Jews (1881) ; T .  Reinach, 
Jewish Coins (1903). 

SHEKINAH, a Hebrew word meaning "that which dwells," 
or "the dwelling." An expression used in the Targums in place 
of "God." The word "Shekinah" is of constant occurrence in the 
Targums (9.v.). Great care was taken by the scribes to  mitigate 
the anthropomorphic expressions applied to God in the Scriptures, 
and, by paraphrase, to  prevent such expressions from giving rise t o  
erroneous views in the popular mind as to  God's personal manifes- 
tation. Thus, whenever any indication of local limitation or action 
of God was implied or expressed, in the Hebrew text, the Tar- 
gumists were careful to  substitute some expression involving the 
use of "Shekinah." Thus Ex. xxix. 45 is rendered in the Targum 
(Onkelos) : "And I will cause my Shekinah to dwell," etc. All ex- 
pressions implying God's local presence are similarly rendered: 
e.g., Habak. ii. 20 "Jehovah was pleased to cause His Shekinah to 
dwell." "To see" God is similarly paraphrased. Thus Is. xxxiii. 
17 is rendered "Thine eyes shall see the Shekinah of the king of 
the worlds." So "hiding the face," when used of God is regularly 
paraphrased "remove His Shekinah" (Is. lvii. 17, viii. 17, lix. 2). 
Closely connected with the idea of the Shekinah is that of "the 
glory of the Lord." "Glory," indeed, in this connection was con- 
ceived of as a property of the Shekinah (as, in fact, it is of God). 
For the divine "glory" as a property of the Shekinah, cf., e.g., 
Is. vi. 5 which is rendered ",mine eyes have seen the glory of the 
Shekinah of the King," etc. 

This Shekinah-glory is several times denoted in the New Testa- 
ment by 66Ea. The most notable passage is Rom. ix. 4, where St. 
Paul, enumerating the list of Israel's privileges, says: "whose is 
the adoption, and the glory" (i.e., the Shekinah-glory) ; cf., Luke 
ii. g. There is also an obvious allusion to the Shekinah in the de- 
scription of the theophanic cloud of the transfiguration-narrative 
(St. Matt. xvii. 5 and parallels) the same verb being used as in 
the lxx. of Exod. xl. 34, seq. There can be no doubt too, that 
the word rendered "tabernacle" ( U K ~ V ~ )  with the corresponding 
verb "to tabernacle" ( u ~ ~ v o D v )  is used in St. John i. 14, and 
Rev, xii. 3, because of its likeness to  the term "Shekinah." I n  St. 
John i. 14, there is a n  allusion to the Word (the mBmrB of the 
Targums) the Shekinah, and the Shekinah-glory, all of which the 
writer declares became incarnate in Jesus. C f ,  also Heb. i. 3. 

I t  is remarkable that the mSmrd (Logos or "Word") of the 
Targums almost entirely disappears in  the Midrashic literature 
and the Talmud, its place being taken b y  Shekinah. The  Rabbis 
apparently dreaded the possibility of such terms becoming 
hypostasized into personal entities distinct from God. Against 
this they emphasized the Shekinah-idea. I t  is safe to  say that 
wherever Shekinah is mentioned in Rabbinic literature i t  is God's 
direct action or activity that is thought of. Independent per- 
sonality is never imputed to it. (Maimonides, however, regarded 
the Shekinah, like the mBmr6 and "the glory" as a distinct entity.) 
I t  is probable that the use of the term was often in Rabbinic 
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writings polemical (against Jewish Christians or gnostic sects). 

BIBLIOGRAPHY.-S~~ "Shekinah" in J. Hastings, Dictionary o f  the 
Bible, 5 vols. (1go0-04) ; Dictionary of Christ and the Gospels, 
a vols. (1906) and in I. Singer, Jewish Encyclopedia, 12 vols. (1901, 
1925) ; also I. W. Weber, Judische Theologie (189 7, pp. 185-190). 
For the Targums in English see W. J. Etheridge, The Targums on 
the Pentateuch, 2 vols. (1862) ; C. W. Pauli, The Chaldee Paraphrase 
of tho Prophet Isaialt (1871). (G .  H. B.) 

SHELBY, a city of Korth Carolina, U.S.A , courtty seat of 
Cleveland county; in the foothills of the Blue Ridge. I t  is on 
federal highway 74 and is served by the Seaboard and the South- 
ern railways. Pop. 14,037 in 1940 (federal census). Mineral 
springs and the natural beauty of the region have made the 
city a health and pleasure resort; i t  is also an industrial centre 
with textile mills. I t  was founded and incorporated in 1844. 

SHELBYVILLE, a city of Indiana, U S.A., 27 mi. S E .  of 
Indianapolis, on the Blue river; county seat of Shelby county. I t  
is served by the Big Four and the Pennsylvania railways. Pop. 
10,791 in 1940. I t  was named after General Isaac Shelby of 
Kentucky, was platted in  1822, incorporated as a town in 18j0, 
and chartered as a city in 1860. 

SHELDON, GILBERT ( I  598-1 67 :), archbishop of Canter- 
bury, was born at  Stanton in the parish of Ellastone, Staffordshire, 
and educated at  Oxford. H e  was ordained in 1622 and was ap- 
pointed chaplain to Thomas Lord Coventry (1578-1640). Four 
years later he was elected warden of All Souls college, Oxford. 
In  1648 he was ejected from All Souls by order of parliament for 
his royalist activities, and imprisoned for some months, but he 
regained the wardenship in  1659. I n  1660 he became bishop of 
London and master of the Savoy, and the Savoy Conference was 
held at  his lodgings. H e  was consecrated archbishop of Canter- 
bury in 1663. H e  was greatly interested in the welfare of Oxford 
University, of which he became chancellor in 1667, succeeding 
Clarendon (1609-74). The Sheldonian theatre at  Oxford was 
built (1669) and endowed a t  his expense. 

SHELDRAKE or SHELD-DRAKE (Tadorna tadorna), 
a bird of the duck tribe, Anatidae, distinguished by its size and 
upright stature, and by its striking black, white, and bay plum- 
age. The head and neck are a very dark glossy green and the 
speculum, or wing-spot, bronze-green. The bill, which bears a 
fleshy knob a t  its base, is pale red. The female is smaller but 
very similar in coloration. The sheldrake inhabits sandy coasts 
in Europe, Asia and North Africa, penetrating inland in favour- 
able localities. The nest is made under cover, usually in rabbit- 
burrows; in the Frisian Islands the people supply artificial bur- 
rows to obtain the eggs and down for their own profit. The male 
assists in incubation and care of the brood. 

The allied T. radjah of Australia, Papua, and the Moluccas is 
less brightly coloured, and the head is white. Casarca rzltila, the 
ruddy sheldrake, inhabits Barbary, south-eastern Europe and 
central Asia; i t  is an almost uniform bay, but with some black 
and white markings and a green and purple speculum. Other 
species occur in various parts of Africa and Australia and also in 
New Zealand. 

I n  1859, in  the London Zoological Gardens, a male T. cornuta 
mated with a female C. cana from Africa, the resultant oEspring 
resembling the two Australasian species of Casarca. 

Related t o  the sheldrakes are the genera Chemlopex,  including 
the Egyptian goose (C. aegyptiaca) and Plectropterus, the spur- 
winged goose of Africa. 

SHELL, originally a thin flake; the hard outside natural cover- 
ing of some fruits, seeds and animals (see articles on MOLLUSCA; 
GASTROPODA; MALACOSTRACA, etc.). The word is also used of a 
hollow projectile filled with explosives (see AMMUNITIOX : Pro- 
jectiles; ORDSAKCE : SHELL-MONEY). 

In  architecture shell is used for a single dome, considered 
as a structural entity rather than an architectural form. 

SHELLAC: see RESINS : Natural Resins. 
SHELLEY, MARY WOLLSTONECRAFT (1797- 

1851), English writer, only daughter of William Godwin and his 
wife Mary Wollstonecraft, and second wife of the poet Percy 
Bysshe Shelley, was born in London on Aug. 30, 1797. For the 
history of her girlhood and of her married life see CODWIN, WIL- 

LIAM, and SHELLEY, PERCY BYSSHE. When she was in Switzerland 
with Shelley and Byron in 1816 a proposal was made that various 
members of the party should write a romance or tale dealing 
with the supernatural. The result of this project was that Mrs. 
Shelley wrote Frankenstein, Byron the beginning of a narrative 
about a vampyre, and Dr. Polidori, Byron's physician, a tale 
named T h e  Vampyre,  the authorship of which used frequently in 
past years to  be attributed to  Byron himself. 

Frmzkenstcin, published in 1818, when Mary Shelley was a t  the 
utmost twenty-one years old, is a very remarkable performance 
for so young and inexperienced a writer; its main idea is that of 
the formation and vitalization, by a deep student of the secrets of 
nature, of a n  adult man, who, entering the world thus under 
unnatural conditions, becomes the terror of his species, a half- 
involuntary criminal, and finally an outcast whose sole resource 
is self-immolation. This romance was followed by others: Val- 
perga, or the Li fe  and Adventures of Castruccio, Prince o f  Lucca 
(1823), a n  historical tale written with a good deal of spirit, and 
readable enough even now; T h e  Last M a n  (1826), a fiction of the 
final agonies of human society owing to the universal spread of 
a pestilence-this iq written in a very stilted style, but possesses a 
particular interest because Adrian is a portrait of Shelley; T h e  
Fortu~tes  of Perkin Warbeck (1830) ; Lodore (1835), also bearing 
partly upon Shelley's biography, and Falkner (1837). Besides 
these novels there was the Jozcrnal of a S ix  Weeks'  Tour ,  which 
is published in conjunction with Shelley's prose-writings; and 
Rambles in Gernwny and I ta ly  in  1840-1842-1 843 (which shows 
an observant spirit, capable of making some true forecasts of the 
future), and various miscellaneous writings. 

After the death of Shelley, Mary in the autumn of 1823 returned 
to London. At first she had to live by her writings; but after a 
while Sir Timothy Shelley made her an aIlowance, which would 
have been withdrawn if she had persisted in  a project of writing 
a full biography of her husband. I n  1838 she edited Shelley's 
works, supplying the valuable notes. She succeeded, by strenuous 
exer~ions, in maintaining her son Percy a t  Harrow and Cam- 
bridge; in 1840 his grandfather acknowledged his responsibilities 
and in 1844 he succeeded to the baronetcy. She died on Feb. 
21, 1851. 

See Richard Church, Mary Shelley (1928) ; and bibliography under 
PERCY BYSSHE SHELLEY. 

SHELLEY, PERCY BYSSHE ( I  792-182 2 )  , English poet, 
was born on Aug. 1, 1792, a t  Field Place, near Horsham, Sus- 
sex. H e  was the eldest child of Timothy Shelley ( 1 7 5 3 - 1 8 ~ ~ ) ~  
M.P. for Shoreham, by his wife Elizabeth, daughter of Charles 
Pilfold, of Effingham, Surrey. His father was the son and heir of 
Sir Bysshe Shelley, Bart. (baptized Percy Bysshe; I 731-1815), 
whose baronetcy (1806) was a reward from the Whig party for 
political services. Sir Bysshe's father Timothy had emigrated to  
America, and he himself had been born in  Newark, New Jersey; 
but he came back to England, and did well for himself by marry- 
ing successively two heiresses, the first, the mother of Timothy, 
being his cousin, Mary Catherine, daughter of the Rev. Theobald 
Michell of Horsham. H e  was a handsome man of enterprising and 
ambitious character, accumulated a large fortune, built Castle 
Goring, and lived in sullen and penurious retirement in his closing 
years. None of his talent seems to have descended to his son 
Timothy, who, except for  being of a rather oddly self-assertive 
character, was undistinguishable from the ordinary run of com- 
monplace country squires. The mother of the poet, who was his 
father's second cousin, is described as beautiful, and a woman of 
good abilities, but not with any literary turn; she was an agree- 
able letter-writer. The branch of the Shelley family t o  which the 
poet Percy Bysshe belonged traces its pedigree to Henry Shelley, 
of Worminghurst, Sussex, who died in 1623. These Worming- 
hurst or Castle Goring Shelleys are of the same stock as the 
Michelgrove Shelleys, who trace up to Sir William Shelley, judge 
of the common pleas under Henry VII., thence to a member of 
parliament in 1415, and to the reign of Edward I., or even to the 
epoch of the Norman Conquest. The Worminghurst branch was 
a family of credit, but not of special distinction, until its fortunes 
culminated under the above-named Sir Bysshe. 
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In the character of Percy Bysshe Shelley three qualities became 

early manifest, and may be regarded as innate: impressionable- 
ness or extreme susceptibility to  external and internal impulses of 
feeling; a lively imagination or erratic fancy, blurring a sound 
estimate of solid facts; and a resolute repudiation of outer author- 
ity or the despotism of custom. These qualities were highly de- 
veloped in his earliest manhood, were active in his boyhood, and 
no doubt made some show even on the borderland between child- 
hood and infancy. At the age of six he was sent to a day school at  
Warnham, kept by the Rev. hfr. Edwards; a t  ten to  Sion House 
School, Brentford, of which the principal was Dr. Greenlaw, while 
the pupils were mostly sons of local tradesmen; a t  twelve (or im- 
mediately before that age, on the 29th of July 1804) t o  Eton. 
The headmaster of Eton, up  to nearly the close of Shelley's so- 
journ in the school, was Dr.  Goodall, a mild disciplinarian; it is 
therefore a mistake to suppose that Percy (unless during his very 
brief stay in the lower school) was frequently flagellated by the 
formidable Dr. Keate, who only became headmaster after Goodall. 
Shelley was a shy, sensitive, mopish sort of boy from one point 
of view-from another a very unruly one, having his own notions 
of justice, independence and mental freedom; by nature gentle, 
kindly and retiring-under provocation dangerously violent. He 
resisted the odious fagging system, exerted himself little in  the 
routine of school-learning, and was known both as "Mad Shelley" 
and as "Shelley the Atheist." Shelley's first published work, a 
romance entitled "Zastrozzi" ( I ~ I O ) ,  appeared shortly before he 
left Eton. This volume was followed quickly by "Original Poetry 
by Victor and Cazire" (1810) written in collaboration with his 
sister Elizabeth; and another romance "St. Irvyne or the Rosicru- 
cian" (181 I) .  I n  these early efforts Shelley played the sedulous 
ape to  "Monk" Lewis, Ann Radcliffe, Rosa Matilda and other 
exponents of the "School of Terror," but worthless though they 
may be intrinsically, they are not without interest as having been 
written by the same hand that gave us "Prometheus Unbound," 
and ."Hellas." 

O x f o r d  Life.-Shelley entered University College, Oxford, in 
April 1810, returned thence to  Eton, and finally quitted the school 
a t  mid-summer, and commenced residence in Oxford in October. 
Here he met a young Durham man, Thomas Jefferson Hogg, who 
had preceded him in the university by a couple of months; the two 
youths at  once struck up a warm and intimate friendship. Shelley 
had at  this time a love for chemical experiment, as  well as  for 
poetry, philosophy and classical study, and was in all his tastes 
and bearing an enthusiast. H e  continued to write verse and pub- 
lished a t  Oxford a small collection entitledL'PosthumousFragments 
of Margaret Nicholson" (1810). The title was suggested by Hogg 
and is the only touch of the burlesque in what otherwise is a 
feeble attempt a t  serious poetry. Hogg was not an enthusiast, but 
he was a steady and well-read classical student. I n  religious mat- 
ters both were sceptics; whether Hogg, as the senior and more 
informed disputant, pioneered Shelley into strict atheism, or 
whether Shelley, as the more impassioned and unflinching specu- 
lator, outran the easy-going jeering Hogg, is a moot point; we in- 
cline to  the latter opinion. Certain it  is that each egged on the 
other by perpetual disquisition on abstruse subjects, conducted 
partly for the sake of truth and partly for that of mental exercita- 
tion, without on either side any disposition to bow to authority or 
stop short of extreme conclusions. The upshot of this habit was 
that Shelley and Hogg, a t  the close of some five months of happy 
and uneventful academic life, got expelled from the university. 
Shelley-for he alone figures as  the writer of the "little syllabus," 
although there can be no doubt that Hogg was his confidant and 
coadjutor throughout-published anonymously a pamphlet entitled 
The Necessity of Atheism (181 I ) ,  which he sent round to bishops 
and all sorts of people as an invitation or challenge to discussion. 
I t  amounted to saying that neither reason nor testimony is ade- 
quate to establish the existence of a deity, and that nothing short 
of a personal individual self-revelation of the deity would be suf- 
ficient. 

The college authorities heard of the pamphlet, identified Shelley 
as its author, and summoned him before them-"our master, and 
two or three of the fellows." The pamphlet was produced, and 

Shelley was required to say whether he had written it  or not. The 
youth declined to answer the question, and was expelled by a writ- 
ten sentence, ready drawn up. Hogg was next summoned, with a 
result practically the same. The precise details of this transaction 
have been much controverted; the best evidence is that which 
appears on the college records, showing that both Hogg and Shelley 
(Hogg is there named first) were expelled for "contumaciously 
refusing to answer questions,'' and for "repeatedly declining to 
disavow" the authorship. Thus they were dismissed as being 
mutineers against academic authority, in a case pregnant with the 
suspicion-not the proof-of atheism; but how the authorities 
could know beforehand that the two undergraduates would be 
contumacious and stiff against disavowal, so as to give warrant for 
written sentences ready drawn up, is nowhere explained. Pos- 
sibly the sentences were worded without ground assigned, and 
would only have been produced in terrorem had the young men 
proved more malleable. 

H a r r i e t  Westbrook.-Shelley and Hogg came up  to London, 
where Shelley was soon left alone, as his friend went to  York to 
study conveyancing. Percy and his incensed father did not a t  
once come to terms, and for a while he had no resource beyond 
pocket-money saved up by his sisters (four in  number altogether) 
and sent round to him, sometimes by  the hand of a singularly 
pretty school-fellow, Harriet Westbrook, daughter of a retired and 
moderately rich hotel-keeper. Shelley, in early youth, had a some- 
what "priggish" turn for moralizing and argumentation, and a 
mania for proselytizing; his school-girl sisters, and their little 
Methodist friend Miss Westbrook, aged between fifteen and six- 
teen, must all be enlightened and converted to  anti-Christianity. 
He cultivated the society of Harriet, being encouraged in his 
assiduity by her much older sister Eliza. Harriet fell in love 
with him; and he, though not i t  would seem a t  any time ardently 
in love with her, dallied along the pathway which leads to senti- 
ment and a definite courtship. This was not his first love-affair; 
for he had but a very few months before been courting his cousin 
Harriet Grove, who, alarmed at  his heterodoxies, finally broke off 
with him-to his no small grief and perturbation a t  the time. I t  
seems that Shelley never indulged in any sensual or dissipated 
amour; and, as he advances in life, i t  becomes apparent that, 
though capable of the passion of love, and unusually prone to 
regard with much effusion of sentiment women who interested his 
mind and heart, the mere attraction of a pretty face or an alluring 
figure left him unenthralled. 

After a while Shelley was reconciled to  his father, revisited his 
family in Sussex and made the acquaintance of Miss Elizabeth 
Hitchener, a school-teacher a t  Hurstpierpoint with whom, for the 
space of one year he pursued an intimate and voluminous cor- 
respondence. He then stayed with a cousin in Wales, from whence 
he was recalled to  London by Harriet, who wrote complaining of 
her father's resolve t o  send her back to her school, in which she 
was now regarded with repulsion as too apt a pupil of the atheist 
Shelley. H e  replied counselling resistance. "She wrote to  say" 
(these are the words of Shelley in a letter to  Hogg, dating towards 
the end of July 1811) "that resistance was useless, but that she 
wouldfly with me, and threw herself upon m y  protection." Shel- 
ley returned to London, where he found Harriet agitated and 
wavering; finally they agreed to elope, travelled in haste t o  Edin- 
burgh, and there, on Aug. 28, were married with the rites of the 
Scottish Church. Shelley had by this time openly broken, not 
only with the dogmas and conventions of Christian religion, but . 
with many of the institutions of Christian polity, and in especial 
with such as enforce and regulate marriage; he held-with William 
Godwin-that marriage ought t o  be simply a voluntary relation 
between a man and a woman, to  be assumed at  joint option and 
terminated at  the after-option of either party. If,  therefore, he 
had acted upon his personal conviction of the right, he would never 
have wedded Harriet, whether by Scotch, English or any other 
law; but as they weze married without delay on their arrival in 
Edinburgh, it is probable that Harriet may have consented to the 
elopment on the understanding that Shelley would marry her. 

Harriet Shelley was not only beautiful; she was amiable, ac- 
commodating, adequately well educated and well bred. She liked 
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reading, and her reading was not strictly frivolous. But she could 
not (as Shelley said at  a later date) "feel poetry and understand 
philosophy." She appears to have been a simple-minded affection- 
ate girl who did her best to respond to her husband's somewhat 
nebulous ideas on sociology and politics. For nearly three years 
Shelley and she led a shifting sort of life upon an income of £400 
a year, one-half of which was allowed (after his first severe indig- 
nation at the me'sallia?zce was past) by Mr. Timothy Shelley, and 
the other half by Mr. W1estbrook. The couple left Edinburgh for 
York and the society of Hogg; broke with him upon a charge made 
by Harriet, and evidently fully believed by Shelley a t  the time, 
that, during a temporary absence of his upon business in Sussex, 
Hogg had tried to  seduce her (this quarrel was entirely made up 
at  the end of about a year) ; moved off to Keswick in Cumberland, 
where they received kind attentions from Southey, and some hos- 
pitality from the duke of Norfolk, who, as chief magnate in the 
Shoreham region of Sussex, was a t  pains to  reconcile the father and 
his heir; sailed thence to Dublin, where Shelley was eager in the 
good cause of Catholic emancipation, conjoined with repeal of the 
union; crossed to LVales, and lived at  Nant-Gwillt, near Rhayader, 
then a t  Lynmouth in D~vonshire, then at Tanyrallt in Carnar~~on- 
shire. All this was between September 1811 and February 1813. 

Residence in Wales.-At Lynmouth an Irish servant of Shel- 
ley's was sentenced to six months' imprisonment, but released on 
his master's recognizances, for distributing and posting up printed 
papers, bearing no printer's name, of an inflammatory or seditious 
tendency-being a Declaration of Rights composed by the youth- 
ful reformer, and some verses of his named The Devil's Walk. 
At Tanyrallt Shelley was (according to his own and Harriet's 
account, confirmed by the evidence of Miss Westbrook, the elder 
sister, who continued an inmate in  most of their homes) attacked 
on the night of Feb. 26 by  a n  assassin who fired three pistol- 
shots. I t  was either a human assassin or (as Shelley once said) 
"the devil." The motive of the attack was undefined; the fact of 
its occurrence was generally disbelieved, both at  the time and by 
subsequent inquirers. A disclosure, some years later, proved that 
a shepherd close to Tanyrallt, named Robin Pant Evan, being 
irritated by some well-meant acts of Shelley in terminating the 
lives of dying or diseased sheep, did really combine with two other 
shepherds to  scare the poet, and Evan was the person who played 
the part of "assassin." This was the break-up of the residence of 
the Shelleys at  Tanyrallt; they revisited Ireland, and then settled 
for a while in London. Here, in June 1813, Harriet gave birth to 
her daughter Ianthe Eliza (she married a Mr. Esdaile, and died 
in 1876). Here also Shelley brought out his first poem of any 
importance, Queen Mab; i t  was privately printed, as its aggressive 
tone in matters of religion and morals would not allow of publica- 
tion. In July the Shelleys took a house at  Bracknell near Windsor 
Forest, where they had congenial neighbours, Mrs. Boinville and 
her family. Early in  the summer of 1814 Shelley paid his last 
visit to Field Place (during the absence of his father), to see his 
mother. Several attempts to arrive at  a reconciliation with his 
father had failed, probably owing, among other circumstances, to 
the officious intervention of the family solicitor. 

The G o d w i n  Circle.-The speculative sage whom Shelley 
especially reverenced was William Godwin (q.v.) ; in 1796 he had 
married Mary ~Vollstonecraft, authoress of The Rights of m70man, 
who died shortly after giving birth, on Aug. 30, 1797, to a daughter 
Mary. With Godwin Shelley had opened a volunteered corre- 
spondence a t  the beginning of 1812, and he had known him per- 
sonally since the winter which closed 1812. Godwin was then a 
bookseller, living with his second wife, who had been a Mrs. 
Clairmont ; there were four other members of the household, two 
of whom call for some mention here-Fanny Wollstonecraft, the 
daughter of the authoress and Mr. Imlay, and Claire (Clara Mary 
Jane), the daughter of Mrs. Clairmont. Fanny committed suicide 
in October 1816, being, according to some accounts which remain 
unverified, hopelessly in love with Shelley; Claire was closely 
associated with all his subsequent career. I t  was towards May 
1814 that Shelley first saw Mary ?Vollstonecraft Godwin as a 
grown-up girl (she was well on towards seventeen) ; he instantly 
fell in love with her, and she with him. Just before this, on March 

24,  Shelley had remarried Harriet in  London, apparently with a 
view to strengthening his position in his relations with his father 
as to  the family property; but, on becoming enamoured of Mary, 
he seems to have rapidly made up his mind that Harriet should not 
stand in the way. She was at  Bath while he was in London. They 
had, however, met again in London and come to some sort of 
understanding before the final crisis arrived-Harriet remonstrat- 
ing and indignant, but incapable of effective resistance--Shelley 
sick of her companionship. and bent upon gratifying his own 
wishes, which as we have already seen were not a t  odds with his 
avowed principles of conduct. For some months past there had 
been bickerings and misunderstandings between him and Harriet, 
aggravated by the now detested presence of Sliss Westbrook in the 
house; more than this cannot be said, and it seems dubious 
whether more wiIl be hereafter known. Shelley, and not he alone, 
alleged grave misdoing on Harriet's part-perhaps mistakenly. 
The upshot came on July 28, when Shelley aided Mary to elope 
from her father's house, Claire Clairmont deciding to accompany 
them. They crossed to Calais, and proceeded across France into 
Switzerland. Godwin and his wife were greatly incensed. Though 
he and Mary ?~'ollstonecraft had entertained and a \ -~wed bo!d 
opinions regarding the marriage-bond, similar to  ShelIey's own, 
and had in their time acted upon these opinions, it  is not clearly 
made out that Mary Godwin had ever been encouraged by 
paternal influence to think or do the like. Shelley and she chose 
to act upon their own responsibility-he disregarding any claim 
which Harriet, had upon him, and Mary setting a t  nought her 
father's authority. Both were prepared to ignore the law of the 
land and the rules of society. 

The three young people returned to London in September. I n  
the following JanCiary 1815 Sir Bysshe Shelley died, and Percy, 
who had lately been in great money-straits, became the immediate 
heir to the entailed property inherited by his father Sir Timothy. 
This entailed property seems to have been worth F6,ooo per 
annum, or little less. He came to an understanding with his father 
and, giving up certain future advantages, he received henceforth a 
regular income of £ ~ , o o o  a year. Out of this he assigned Lzoo a 
year to  Harriet, who had given birth in November to  a son, 
Charles Bysshe (he died in 1826). Shelley, and Mary as well, 
were on moderately good terms with Harriet, seeing her from time 
to time. His peculiar views as to the relations of the sexes appear 
markedly again in his having (so it is alleged) invited Harriet to 
return to his and Mary's house as a domicile; an arrangement 
which did not take effect. He had, undoubtedly, while previously 
abroad with Mary, invited Harriet to stay in their immediate 
neighbourhood. Shelley and Mary (who was naturally always 
called Mrs. Shelley) now settled at  Bishopgate, near Win'dsor 
Forest; here he produced his first excellent poem, Alastor, or the 
Spirit of Solitude, which was published soon afterwards (1816) 
with a few others. Thomas Love Peacock was one of his principal 
associates at  Bishopgate. 

W i t h  Byron  in Switzerland.- In May 1816 the Shelleys left 
England for Switzerland, together with Claire Clairmont, and their 
own infant son William. They went straight to SCcheron, near 
Geneva; Byron, whose separation from his wife had just then 
taken place, arrived there immediately afterwards. A great deal 
of controversy has arisen as to the motives and incidents of this 
foreign sojourn. The clear fact is that Claire Clairmont, who 
had a fine voice and some inclination for the stage, had seen 
Byron, as connected with the management of Drury Lane theatre, 
early in the year, and an intrigue had begun between them in 
London. Prima facie it  seems quite reasonable to  suppose that she 
had explained the facts to  Shelley or t o  Mary, or to both, and 
had induced them to convoy her to the society of Byron abroad; 
were this finally established as the fact, i t  would show no incon- 
sistency of conduct, or breach of his own code, on Shelley's part. 
But doc-mentary evidecce shows that Mary was totall) 'g I norant 
of the amour shortly before they went abroad. Whether or not 
they knew of it  while they and Claire were in daily intercourse 
with Byron, and housed close by him on the shore of the Lake 
of Geneva, may be left unargued The three returned to London 
in September 1816, Byron remaining abroad; and in January 181 j 
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Claire gave birth to his daughter named Allegra. I favourably in the eyes of her Platonic adorer-produced the 

The return of the Shelleys was closely followed by two suicides ' transcendental love-poem of Epipsychidion in 1821. I n  Ravenna 
-first that of Fanny iVollstonecraft (already referred to) ,  and 
second that of Harriet Shelley, who on Nov. 9 drowned herself in 
the Serpentine. The body was not found until Dec. 10. The 
latest stages of the lovely and ill-starred Harriet's career have 
never been very explicitly recorded. I t  seems that she formed a 
connexion with some man from whom circumstances or desertion 
separated her, and that she was treated with harshness by her 
sister during an illness of their father. She had always had a 

the scheme of the quarterly magazine the Liberal was concerted 
by Byron and Shelley, the latter being principally interested in it  
with a view to benefiting Leigh Hunt  by such an association with 
Byron. 

In  Pisa Byron and Shelley were constantly together, having in 
their company at  one time or another Shelley's cousin and school- 

I fellow Captain Thomas Medwin (1788-1869)) Lieutenant Edward 
Elliker Williams (1793-1822) and his wife, to both of whom the 

propensity to the idea of suicide, and she now carried it  out in act. , poet was very warmly attached, and Captain Edward John Tre- 
Shelley, then a t  Bath, hurried up to London when he heard of I lawny, the adventurous and romantic seaman, who has left im- 
Harriet's death, giving manifest signs of the shock which so ter- I portant and interesting reminiscences of this period. Byron ad- 
rible a catastrophe had produced on him. So fa r  from Shelley [ 

dismissing the subject from his mind i t  is more than probable that 
the memory of this tragedy was ever present to him, and especially 
so during his last days. 

This was the time when Shelley began t o  see a great deal of 
Leigh Hunt, the poet and essayist, editor of the Examiner; they 
were close friends, and Hunt did something t o  uphold the reputa- 
tion of Shelley as a poet-which, we may here say once for all, 
scarcely obtained any public acceptance or solidity during his brief 
lifetime. The death of Harriet having removed the only obstacle 
to  a marriage with Mary Godwin, the wedding ensued on Dec. 30, 
1816, and the married couple settled down at  Great Marlow in 
Buckinghamshire. Their tranquillity was shortly disturbed by a 
Chancery suit set in  motion by Mr. Westbrook, who asked for 
the custody of his two grandchildren, on the ground that Shelley 
had deserted his wife and intended to bring up his oifspring in his 
own atheistic and anti-social opinions. Lord Chancellor Eldon 
delivercd judgment on March 27, 1817. H e  held that Shelley, hav- 
ing avowed condemnable principles of conduct, and having fash- 
ioned his own conduct to  correspond, and being likely to inculcate 
the same principles upon his children, was unfit to have the charge 
of them. He appointed as their curator Dr. Hume, an o,rthodox 
army-physician, who was Shelley's own nominee. The poet had to 
pay for the maintenance of the children 3 sum which stood eventu- 
ally at  £120 per annum; if it was at  first (as generally stated) 
f zoo, that was no more than whit he had previously allowed to 
Harriet. This is the last incident of marked importance in the per- 
turbed career of Shelley; the rest relates to the history of his 
mind, the poems which he produced and published, and his changes 
of locality in travelling. The first ensuing poem was The Revolt 
of Islam, referred to  near the close of this article. 

R e m o v a l  t o  Italy.-In March 1818, after an illness which he 
regarded (rightly or wrongly) as a dangerous pulmonary attack, 
Shelley, with his wife, their two infants William and Clara, and 
Claire Clairmont and her baby Allegra, went off to Italy, where 
the short remainder of his life was passed. Allegra was soon sent 

mired very highly the generous, unworldly and enthusiastic char- 
acter of Shelley, and set some value on his writings; Shelley half- 
worshipped Byron as a poet, and was anxious, but in some con- 
junctures by no means able, to  respect him as a man. I n  Pisa he 
knew also Prince Alexander Mavrocordato, one of the pioneers of 
Grecian insurrection and freedom; the glorious cause fired Shelley, 
and he wrote the drama of Hellas (1821) with its magnificent 
choruses breathing of hope for the future of mankind. 

Las t  Days.-The last residence of Shelley was the Casa Magni, 
a bare and exposed dwelling on the Gulf of Spezia. H e  and his 
wife, with the Williamses, went there a t  the end of April 1822 to 
spend the summer, which proved an arid and scorching one. Pea- 
cock describes Shelley as being disillusioned during his last days; 
there is certainly a trace of melancholy in  his later lyrics and 
correspondence; a foreboding of some approaching fatality which, 
however, he appears to  have attempted to divert. Shelley and 
Williams, both of them insatiably fond of boating, had a small 
schooner named the "Don Juan" (or more properly the "Ariel"), 

, built a t  Genoa after a design which Williams had procured from a 
naval friend, but the reverse of safe. They received her on May 
12, found her rapid and alert, and on July I started in her to  Leg- 
horn, to meet Leigh Hunt, of whose arrival in Italy he had just 
been notified. After doing his best to  set things going comfortably 
between Byron and Hunt, Shelley returned on board with Williams 
on July 8. I t  was a day of dark, louring, stifling heat. Trelawny 
took leave of his two friends, and about half-past six in the evening 
found himself startled from a doze by a frightful turmoil of storm. 
The "Ariel" had by this time made Via Reggio; she was not to 
be seen, though other vessels which had sailed about the same 
time were still discernible. Shelley, Williams and their only com- 
panion, a sailor-boy, perished in the squall. The exact nature of 
the catastrophe was from the first regarded as somewhat disput- 
able. The condition of the "Ariel" when recovered did not favour 
any assun~ption that she had capsized in a heavy sea-rather that 

, she had been run down by some other vessel, a felucca or fishing- 
I smack. In the absence of any counter-evidence this would be sup- 

on to Venice, to her father, who, ever since parting from Claire in / posed to have occurred by accident; but a rumour, not strictly 
Switzerland, showed a callous and unfeeling determination to see 
and know no more about her. I n  1818 the Shelleys-always 
nearly with Claire in their company-were in Milan, Leghorn, 
the Bagni di Lucca, Venice and its neighbourhood, Rome and 
Naples; in 1819 in Rome, the vicinity of Leghorn and Florence 
(both their infants were now dead, but a third was born late in 
1819, Percy Florence Shelley, who in 1844 inherited the baronetcy 
and died in 1889); in 1820 in Pisa the Bagni di Pisa (or di San 
Giuliano), and Leghorn; In 1821 in Pisa and with Byron in Ra- 
venna; in 1822 in Pisa and on the Bay of Spezia, between Lerici 
and San Terenzio. 

The incidents of this period are but few, and of no great im- 
portance apart from their bearing upon the poet's writings. In  
Leghorn he knew Mr. and Mrs. Gisborne, the latter a once inti- 
mate friend of Godwin; she taught Shelley Spanish, and he was 
eager to  promote a project for  a steamer to be built by her son by 
a former marriage, the engineer Henry Reveley; it  ~ ~ o u l d  have 
been the first steamer to navigate the Gulf of Lyons. I n  Pisa 

verified and certainly not refuted, exists that an aged Italian sea- 
man on his deathbed confessed that he had been one of the crew 
of the fatal felucca, and that the collision was intentional, as the 
men had plotted to steal a sum of money supposed to be on the 
"Don Juan," in charge of Lord Byron. In  fact there was a 
moderate sum there, but Byron had neither embarked nor intended 
to embark. This may perhaps be the true account of the tragedy; 
at  any rate Trelawny, the best possible authority on the subject, 
accepted it as true. H e  it was who laboriously tracked out the 
shore-washed corpses of Williams and Shelley, and who undertook 
the burning of them, after the ancient Greek fashion, on the shore 
near Via Reggio, oil Aug. 15 and 16. The great poet's ashes were 
then collected, and buried in the new Protestant cemetery in Rome. 
He was, at the date of his untimely death, within a month of 
completing the thirtieth year of his age. 

Character.-The character of Shelley can be considered ac- 
cording to two different standards of estimation. We can estimate 

, the original motive forces in his character; or we can form an 
he formed an intimacy with the Contessina Emilia Viviani, a girl , opinion of his actions, and thence put a certain construction upon 
who was pining in a convent pending her father's choice of a hus- his personal qualities. We will first t ry  the latter method. I t  can- 
band for her; this impassioned but vague and fanciful attachment not be denied that his actions were in some considerable degree 
-which soon came to an end, as Emilia's character developed less 1 abnormal, dangerous to the settled basis of society, and marked 
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by headstrong and undutiful presumption. But it  is remarkable / stituents, sublimity, beauty and the abstract passion for good. 
that, even among the censors of his conduct, many persons are 
none the less impressed by the beauty of his character; and this 
leads us back to our first point-the original motive forces in that. 
Hert  we find enthusiasm, fervour, courage (moral and physical), 
an unbounded readiness to  act upon what he considered right prin- 
ciple, however inconvenient or disastrous the consequences to him- 
self, sweetness and indulgence towards others, extreme generosity 
(he appears to have given Godwin, though sometimes bitterly op- 
posed to him, between f4,ooo and fg,ooo), and the principle of 
love for humankind in abundance and superabundance. He re- 
spected the truth, as he conceived it, in spiritual or speculative 
matters, and respected no construction of the truth which came 
to him recommended by human authority. No man had more 
hatred or contempt of custom and prescription; no one had a more 
authentic or vivid sense of universal charity. The same radiant 
enthusiasm which appeared in his poetry as idealism stamped his 
speculation with the conception of perfectibility and his character 
with loving emotion. 

I n  person Shelley was attractive, winning and almost beautiful, 
but not t~ be called handsome. His height was nearly 5 f t  11; 
he was slim, agile and strong, with something of a stoop; his com- 
plexion brilliant, his hair abundant and wavy, dark brown but early 
beginning to grizzle; the eyes, deep blue in tint, have been termed 
"stag-eyesn-large, fixed and beaming. His voice was high-pitched 
and wanting in richness and suavity; his general aspect, though 
extremely variable according as  his mood of mind and his expres- 
sion shifted, was on the whole youthful. The only portrait of 
Shelley, from which some idea of his looks used to be formed, is 
that painted by an amateur, Miss Curran, in 1819; Mrs. Shelley, 
later, pronounced it  to be "in many things very like." This is now 
in the National Portrait Gallery, together with a quasi-duplicate 
of it  painted by Clint, chiefly from Miss Curran's likeness, and 
partly from a water colour (now lost) by Lieutenant Williams. 
In  1905 (Century Magazine) another portrait was brought for- 
ward: a pencil sketch taken in the last month of the poet's life by 
an American artist, William E.  West, followed by an oil-painting 1 

founded on that sketch. The two works differ very considerably, 
and neither of them resembles Miss Curran's portrait; yet we , 
incline to believe that the sketch was really taken from Shelley. 

P lace  in E u r o p e a n  Literature.- If we except Goethe (and 
leave out of count living writers, whose ultimate value cannot a t  
present be as,essed), we must consider Shelley to be a supreme 
poet of the new era which, beginning with the French Revolution, 
remains continuous into our own day. Victor Hugo shares his 
lofty poetic stature, and might for certain reasons be even pre- 
ferred to  him; Byron and Wordsworth also belong to the same 
great period, and later, Tennyson and Browning. The grounds, 
however, on which Shelley's eminence is based are mainly three. 
He is unexcelled in his ideality, unexcelled in his music and unex- 
celled in his importance. By importance we here mean the di- 
rect import of the work performed, its controlling power over 
the reader's thought and feeling, the contagious fire of its white- 
hot intellectual passion, and the long reverberation of its appeal. 
Shelley is emphatically the poet of the future. In  his own day an 
alien in the world of mind and invention, and in our day but 
partially a denizen of it ,  he appears destined to become, in the 
long vista of years, an informing presence in the innermost shrine 
of human thought. Shelley appeared at  the time when the sublime 
frenzies of the French revolutionary movement had exhausted the 
elasticity of men's thought-at least in England-and had left 
them flaccid and stolid; but that movement prepared another in 
which revolution was t o  assume the milder guise of reform, con- 
quering and to conquer. Shelley was its prophet. As an iconoclast 
and an idealist he took the only position in which a poet could 
advantageously work as a reformer. To  outrage his contempo- 
raries was the condition of leading his successors to triumph and 
of personally triumphing in their victories. Shelley had the temper 
of an innovator and a martyr; he united speculative keenness 
and humanitarian zeal in a degree for which we might vainly seek 
his precursor. We have already named ideality as one of his 
leading excellences. This Shelleian quality combines, as its con- 

Perhaps no outstanding English poet, and he was essentially an 
English poet, has used a greater variety of forms and measures 
than Shelley. I n  the pure lyrics the rapture, the music and the 
emotion are in exquisite balance, and the work has often as much 
of delicate simplicity as of fragile and flower-like perfection. Great 
as Shelley's fame is now, it should be remembered that i t  was 
entirely posthumous. H e  practically received no encouragement 
during his lifetime, and died believing that the world had rejected 
his poetry. 

Works.-Some of Shelley's principal writings have already been 
mentioned above; we must now give a brief account of others. 
Alastor (1816) was succeeded (1817) by The Revolt of Islam, a 
poem of no common length in the Spenserian stanza, preaching 
bloodless revolution; it  was written in a sort of friendly competi- 
tion with Keats (who produced Endymion) and is amazingly fine, 
but as a whole somewhat long-drawl, and exhausting. This tran- 
scendental epic (for such i t  may be termed) was a t  first named 
Laon and Cytlzna, or the Revolution of the Golden City, and the 
lovers of the story were then brother and sister as well as lovers- 
an experiment upon British endurance which the publishers would 
not connive at. The year 1818 produced Rosalifzd and Helen, a 
comparatively weak poem, begun in England and finished in Italy, 
and Julian and Maddalo, a very strong one, written in the neigh- 
bourhood of Venice-demonstrating in  Shelley a singular power of 
seeing ordinary things with directness, and a t  once figuring them 
as reality and transfiguring them into poetry. I n  each of these 
two poems Shelley gives a quasi-portraiture of himself; and in the 
latter one may perhaps trace a veiled description of Harriet's 
tragic end. The next year, 1819, was his culmination, producing 
as i t  did the grand tragedy of The Cenci and the sublime ideal 
drama Prometheus Unboztnd, composed partly on the ruins of the 
Baths of Caracalla in Rome. This last we have no hesitation in 
calling his masterpiece. I t  embodies, in forms of surpassing 
imagination and beauty, Shelley's deepest and most daring con- 
ceptions. Prometheus, the human mind and will, has invested 
with the powers proper to himself Jupiter, the god of heaven, who 
thereupon chains and torments Prometheus and oppresses man- 
kind; in other words, the anthropomorphic god of religion is a 
creation of the human mind, and both the mind of man and man 
himself are enslaved as long as this god exercises his delegated 
but now absolute power. Prometheus, T V ~ O  is from of old wedded 
to Asia, or Nature, protests against and anathematizes the 
usurper enthroned by himself. At last the anathema (although 
Prometheus has revoked it  by an act of self-conquest) takes 
effect: Eternity, Demogorgon, dismisses Jupiter to  unending 
nothingness. Prometheus is a t  once unbound, the human mind 
is free; he is reunited to his spouse Nature, and the world of man 
passes from thraldom and its degradation into limitless progres- 
sion, or (as the phrase goes) perfectibility, moral and material. 
This we regard as in brief the argument of Prometheus Unbound. 

, I t  is closely analogous to the argument of the juvenile poem Queen 
Mab, but so raised in form and creative touch that, whereas to 
write Queefz Mab was only to be an ambitious and ebuklient tiro, 
to invent Prometheus U n b o u ~ d  was to be the poet of the future. 
The H7ifclz of Atlas (1820) is the most perfect work among all 
Shelley's longer poems, though it  is neither the deepest nor the 
most interesting. I t  may be rated as a pure exercise of roving 
imagination-guided, however, by an intense sense of beauty, and 
by its author's exceeding fineness of nature. 

The elegy on Keats, Adonais, followed in 1821. The  transla- 
tions-chiefly from Homer, Euripides, Calderon and Goethe- 
date from 1819 to 1822, and testify to  the poetic endowment of 
Shelley not less absolutely than his own original compositions; 
there are also prose translations from Plato. 

Shelley, it will be seen, was not only a prolific but also a versatile 
poet. Works so various in faculty and in form as The Revolt of 
Islanz, Julian and Maddalo, The Cenci, Prontetheus Unboztnd, 
Epipsychidion, and the grotesque effusions of which Peter Bell 
the Third is the prime example, added to the consummate array 
of lyrics, have seldom to be credited to a single writer-one, more, 
over, who died before he was thirty years of age. I n  prose Shelley 
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could be as admirable as in  poetry. His letters t o  Thomas Love 
Peacock and others, and his uncompleted Defence  o j  Poetry, are 
the chief monuments ol' his mastery i n  prose; and certainly no 
more beautiful prose-having much of the spirit and the aroma 
of poetry, yet without being distorted out of its proper essence- 
is to  be found in the English language. 

The chief original authorities for the life of Shelley (apart from his 
own wr~tings, which contain a good deal of autobiography, if heed- 
fully sifted and collated) are--(I) the not~ces by Mrs. Shelley inter- 
spersed in her ed~tion of the Poems; (2) Hogg's amusing, discerning 
and authentic, although in some respects exaggerated, book; (3) 
Trelawny's Records; (4)  the Life by Medwin; and ( 5 )  the articles 
n r ~ t t e n  by Peacock. Some other writers, espec~ally Leigh Hunt, 
might be mentioned, but they come less close to the facts. Among 
biographical books produced since Shellev's death, by authors who 
did not know hlm personally, the leadini work is the Lzfe by Pro- 
fessor Dowden ( 2  vols., 1886), which embodies important materials 
imparted by the Shelley family. The Real Shelley, by J .  C. Jeaffreson 
(18851, is controversial in method and decidedly bostlle in tendency, 
and tries a man of genius by tests far from well adapted (in our 
opinion) to bring out a right result; it contains, however, an ample 
share of solid information and sharp disquisition. The memoir by 
W. M. Rossetti, prefixed to an edition of Shelley's Poems in two forms 
of publication (1870 and 1878), was an endeavour to formulate in 
brief space, out of the then confused and conflicting records? an 
accurate account of Shelley-admiring, but not uncandidly one-sided. 
There is valuable material in Lady Shelley's Shelley Memorials, and 
in Dr. Garnett's Relics of Shelley; and the memoir by J. Addington 
~ymbnds, in the English Men of Letters series, is characteristic of 
the writer. Shelley in England by Roger Ingpen contains new facts 
respecting Shelley's relations with his family, his expulsion from 
Oxford and some un~ublished facts about Harriet's death. One of 
the handiest editions i f  Shelley's poems was edited by Thomas Hutch- 
inson (Clarendon Press, ~gog) ,  which includes the emendations, &c., 
published by Mr. C. D. Locock (1903) from examination of the 
MSS. in the Bodleian Library. Mr. Locock edited in 1911 an ex- 
cellent and fully annotated edition of the Poems, with some new 
material. A full edition of Shelley's letters was edited by Roger 
Ingpen in 1909, reprinted with additions in 1911 and 1916. The 
most complete collection of Shelley's Poems, Prose works and 
Correspondence is the Julian Edition edited by Roger Ingpen and 
W. E. Peck (1927-1929). France has by no means neglected Shelley. 
A. Koszul's "La Jeunesse de Shelley" ( I ~ I O ) ,  is a valuable study of 
the subject, while Andrt Maurois has written a popular romance in 
his "Ariel ou la vie de Shelley" (1923). Mr. Buxton Forman's 
ear!ier and excellent edition includes the writings in prose as well 
as ~n verse. (W. M. R.; R. I.) 

SHELLEY'S CASE, RULE IN, an important decision in 
the law of real property. The litigation was brought about by 
the settlement made by  Sir William Shelley ( c .  1480-1549), a 
judge of the common pleas, of an estate which he had purchased 
on the dissolution of Sion Monastery. After prolonged argument 
the celebrated rule was laid down by Lord Chancellor Sir Thomas 
Bromley, who presided over an assembly of all the judges to  hear 
the case in Easter term 1580-81 (i. Coke's Rep. 93 b.). The rule 
may be stated as follows: When an ancestor by any gift or con- 
veyance takes an estate of freehold and in the same gift or con- 
veyance an estate is limited, either mediately or immediately, to 
his heirs or the heirs of his body, in such a case the word "heirs" 
is a word of limitation and the estate of the ancestor is  an estate 
in fee or a n  estate tail according to circumstances. (See  also V a n  
Gru t t en  v. Foxze~ell, 1897. A.C. 658.) This rule was abolished in 
England by the Law of Property Act 1925, by which date it  had 
already been abolished in several colonies. I t  is said t o  have had 
its origin in the wish of the law to preserve to  the lords their 
right of wardship. (See  Burge's Foreign and Colonial Laws, vol. 
iv. pt. 11.) I n  the United States the rule in Shelley's case is in 
operation as a part of the common law, but it  has been repealed 
by statute in many States. 

SHELL-MONEY, a medium of exchange common t o  many 
primitive races, consisting of sea shells or pieces of them worked 
into beads or artificially shaped. Shell-money appears t o  have 
been almost universal, being found in America, Asia, Africa 
and Australia. The shell used by the Indians of Alaska and Cal- 
ifornia was the Dentaliurn p~etiosunz,  a species of tusk-shell. The 
ligua, the highest denomination of their coinage, consisted of 
twenty-five shells strung together, which from end to end made a 
total measurement of a fathom (Gft.) or thereabouts, equalling 
in English coinage about £50. 

But the shell most used by  primitive peoples has always been 

the Cypraea moneta,  or money-cowry (see COWRY). I t  is most 
abundant in the Indian Ocean, and is collected more particularly 
in the Maldive Islands, in Ceylon, along the Malabar coast, in  
Borneo and other East Indian islands, and in various parts of 
the African coast from Ras Hafun to Mozambique. I t  was for- 
merly in familiar use in Bengal, where, though it  required 3,840 
to make a rupee, the annual importation was valued a t  about 
i30,ooo. I n  western Africa i t  was, until past the middle of the 
19th century, the usual tender. The use of the cowry currency 
gradually spread inland in Africa, and about 1850 Heinrich Barth 
found it fairly recognized in Kano, Kuka, Gando and even Tim- 
buktu. In  the countries on the coast the shells were fastened to- 
gether in strings of 40 or IOO each, so that 50 or 20 strings 
represented a dollar; but in the interior they were laboriously 
counted one by one. The districts mentioned above received 
their supply of kurdi, as they were called, from the west coast; 
but the regions to  the north of Unyamwezi, where they were in 
use under the name of simbi, were dependent on Muslim traders 
from Zanzibar. The shell of the land-snail, Achatina monetaria, 
cut into circles with an open centre, has been long used as coin 
in Benguella, Portuguese West Africa. I n  parts of Asia Cypraea 
annulz~s, the ring cowry, was commonly used. I n  north Australia 
different shells were used, one tribe's shell being absolutely value- 
less in the eyes of another tribe. I n  the islands north of New 
Guinea the shells are broken into flakes. Two shells are used by 
these Pacific islanders, one a cowry found on the New Guinea 
coast, and the other the common Dease shell. As late as 1882 local 
trade in the Solomon Islands was carried on by means of small 
shells laboriously ground down to the required size by women 
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Afrzca (1857-58) ; "Aboriginal Shell-money," Proc. California Acad. 
o f  Sctence (vol. v., San Francisco, 1873) ; "Ethnoconcbology~ a Study 
of Primitive Money," Smithsonian Report, pt. ii. (Bureau of Eth- 
nology, Washington, 1887) ; B. Danks, "On the Shell-money of New 
Britain," Journ. Anthrop. Inst. (vol. xvii., 1888) ; W. E. Armstrong, 
"Rossel Island Finance," Anthropology (Report No. z )  (Territory 
of Papua, Natives Taxes Ordinance 1917-22,  Sydney, 1923) ,  and 
"Rossel Island Money"; Econ. Journ. (1924) ; B. Mallnowski, Argo- 
nauts o f  the western Pacific (1922) .  

SHELL-MOUNDS or KITCHEN-MIDDENS i ~ a n .  
Kjokken-modding), prehistoric refuse heaps or mounds, found in 
all quarters of the globe, which consist chiefly of the shells of 
edible molluscs mixed with fragments of animal bones, and im- 
plements of stone, bone and horn. They may sometimes, a s  in the 
Straits of Magellan, be seen in process of formation. 

Many, of prehistoric origin, have been examined, notably on the 
eastern coast of Denmark. These were a t  first thought to be 
raised beaches, but a cursory examination a t  once proved their 
artificial construction. Further investigation proved these shell- 
mounds to belong to the early part of the Neolithic age (9.v.). 
They contained the remains of quadrupeds, birds and fish, the 
food of the prehistoric inhabitants. Among the bones were those 
of the wild bull or aurochs, beaver, seal and great auk, all now 
extinct or rare in this region. Moreover, shell-mounds contain 
full sized shells of the common oyster, which cannot live a t  pres- 
ent in the brackish waters of the Baltic except near its entrance, 
the inference being that the shores where the oyster a t  that time 
flourished were open to the salt sea. Thus also the eatable cockle, 
mussel and periwinkle abounding in the kitchen-middens are of 
full ocean size, whereas those now living in the adjoining waters 
are a third of full size, owing to the want of saltness. This exten- 
tion of the North sea is called the "Littorina sea"; and i t  existed 
round about 4000-3000 B.c., the end of Brooks's Maritime period. 
The dCbris is in some places  oft. to  zoft. thick. 

The men of the kitchen-middens had seemingly no knowledge 
of agriculture, no traces of grain of any sort being found. The 
only vegetable remains were burnt pieces of wood and some 
charred substance, possibly a sea-plant used in the production of 
salt. Flat stones blackened with fire, forming hearths, were also 
found. That periods of scarcity must have been frequent is indi- 
cated by the discovery of bones of the fox, wolf and other car- 
nivora, which would hardly have been eaten from choice. The 
kitchen-middens of Denmark were not mere summer-quarters: 
the ancient fishermen appear to  have stayed in the neighbourhood 
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for two-thirds, if not the whole of the year, since by examination 
of the bones of the wild animals it is often possible to tell the 
time of year when they were killed. Thus the remains of the wild 
swan (Cygnus musicus), a winter visitor, leaving the Danish coast 
in March and returning in November, are found in abundance. 
Additional proof is afforded among the mammalian remains by 
two periodical phenomena, the shedding of the stag's antlers and 
the birth and growth of the young. The flint implements found 
include flakes, axes, awls, sling-stones or net-weights, and rude 
lance-heads. A fragment of one polished axe was found, a t  Ha- 
velse, which had been worked up into a scraper. Small pieces of 
coarse pottery are also met with, the typical vessel having a 
pointed base. The Danish kitchen-midden men were not cannibals. 
They seem to have resembled the Lapps, small men with heavy 
over-hanging brows and round heads. 

At Omori (Japan), in the Aleutian islands, in British Columbia, 
Oregon and California shell-mounds were explored, and always 
proved that the present populations had been preceded by ruder 
tribes of great antiquity. On the Atlantic coast of Brazil shell- 
mounds, which must have taken thousands of years to accumulate, 
are now overgrown with dense forests. She!l-mounds also occur 
round the coasts of Britain, a t  Chark near Gosport, inland a t  
Blashenwell farm, Dorset, a t  Harlyn bay in Cornwall and in Cork 
harbour, but there is no reason to suppose all these deposits to  
be contemporary. The shell-mounds on the west coast of Scot- 
land are often associated with raised beaches. 

BIBLIOGRAPHY.-P. Schumacher, Kjokken-moddings on the Northern 
Coast o f  America (Smithsonian Reports, 1873) ; E. Reclus, The 
Earth and zts Inhabitants, vol. xix. (New York, 1890) ; D. G. Brinton. 
Artificial Shell-deposits o f  the United States (Smithsonian Reports, 
Washington, 1866) ; Lord Avebury, Prehistorzc Tzmes (6th ed., 1900) ; 
J. Wyman, "Fresh-water Shell-mounds of Florida," Memoirs of the 
Peabody Academy o f  Sci. vol. i. (Salem, Mass., 1875) ; Morse, Shell- 
mounds o f  Omori (Tokio, 1879) ; F H. Cushing, Ancient Key- 
Dwellers' Remains (Philadelphia, 1897) ; W. H. Dall, Tribes of the 
Extreme North West :  Contributions t o  N. American Ethnology, vol. i. 
(Washington, 1877) ; R. A. S. Macalister, A Text-book of European 
Archaeology, chap. x. (1921). 

SHELL SHOCK. A term which first arose during the early 
period of the World War to  describe the condition of certain 
soldiers who had been exposed t o  unusually heavy bombard- 
ment. These persons, in whom a more or less strong hereditary 
nervous history was obtainable, suffered from various mental 
and physical disabilities, often of a very severe kind. As time 
passed the application of the term was extended to cover neuras- 
thenia in  its various forms arising under war conditions, and 
often was so loosely applied that it  came to carry a suggestion of 
deception or malingering and often of lack of courage in the 
highest degree unjust to  the real sufferers. The treatment was 
psychotherapeutic (see PSYCHOTHERAPY) and usually was highly 
successful, but in some instances the mental condition of the 
patient underwent progressive deterioration and ended in in- 
sanity. (See NEIJRASTHENIA; MEDICINE, GENERAL.) 

"SHELL
y
' TRANSPORT & TRADING CO.. LTD. an 

oil company founded by the late Viscount ~ e a r s t e d  and'his 
brother Samuel Samuel, M.P. The origin of the title "Shell" is- 
to be found in the fact that these two men, as Eastern merchants, 
gave special attention to the collection of marine shells, their 
cleaning, polishing, distribution, and sale for decorative and other 
purposes. I n  addition to  their normal businesses they carried on 
a substantial trade in  the shipment of Russian and American 
kerosene, then packed in tins and cases, to  the Far East. 

Prior to  the actual registration of the Shell company M. Sam- 
uel & Co. had already established an organisation with various 
private firms in the East, which proved so successful that a much 
closer combination was made in 1897 by the formation of the 
Shell Transport & Trading Co., Limited. From these compara- 
tively small beginnings the business expanded until, in 1938, it  
covered the production, transport, and distribution of crude 
petroleum and its products all over the world. 

Samuel & Co. acquired in 1895 a considerable territory in 
Dutch East Borneo and proceeded to exploit i t  for the production 
of mineral oil, its refining, shipment, and marketing. This invest- 
ment was acquired, with other oil investments, by the new com- 

pany. In  the year 1902 negotiations were started with the Royal 
Dutch company for a reduction of the competition, which was 
then acute in the Far East, an amicable working arrangement 
which led to  the closest possible amalgamation of interests in 
1907. The Royal Dutch company, which had oil concessions in 
the Dutch East Indies from the Dutch Government, together with 
the Shell company formed a strong combination that afterwards 
extended into other areas. 

The Shell company in 1938 owned, in conjunction with their 
associates the Royal Dutch company, oil lands in the Dutch East 
Indies, Sarawak, Egypt, Rumania, Mexico, Venezuela, Trinidad, 
the United States, Argentine, etc. Starting with three tank 
steamers of about 4,500 tons capacity each (which were con- 
structed for transporting general cargo on the return voyages 
from the Far East), the tonnage at  the disposal of the group in 
1938 exceeded 2,300,000 tons. From an initial capital of f 1,800,ooo 
the authorized "Shell" capital had risen in 1938 to f43,000,000, the 
issued capital being £40,945,000 valued in the open market a t  
close on f ~gg,ooo,ooo. (L. C. M.; X.) 

SHELTON, THOMAS ( f l  161 2-1620), English translator 
of Don Qztixatt.. In  the dedication of The delightfz~l !zi.rto~y of 
the &tie knight, Don Qzdishote (1612-20) he explains to his 
patron, Lord Howard de Walden, afterwards 2nd Earl of Suffolk, 
that he had translated Don Qujzote from Spanish into English 

'some five or six years previously in the period of forty days 
for a "very dear friend" who was unable to  understand the 
original. Shelton did not use the original edition of Cervantes, 
but one published in Brussels in 1607. On the appearance of the 
Brussels imprint of the second part of Don Quixote in  1616, he 
translated that aIso into English, completing his task in 1620, and 
printing at  the same time a revised edition of the first part. His 
performance has become a classic among English translations for 
its racy, spirited rendering of the original. I t  seems safe to 
identify the translator with the Thomas Shelton who wrote a 
sonnet prefixed to the Restitution of Decayed Intelligence (1605) 
of Richard Verstegan. 

The 1612 edition is available in Fitzmaurice Kelly's reprint for 
the Tudor Translations (1892) ; that of 1620 is reproduced in Mac- 
millan's "Library of English Classics" with an introduction by A. W. 
Pollard, who incorporates the suggestions made by A. T. Wright in 
his Thomas Shelton, Translator. 

SHELTON, a city of Fairfield county, Connecticut, U.S.A., 
on the west bank of the Housatonic river, opposite Derby and 
Ansonia; served by the New York, New Haven and Hartford 
railroad. Pop. (192o), 9,475 (30% foreign-born wl~i te ) ;  i t  was 
10,971 in 1940 Shelton (formerly Huntington) was incorpo- 
rated in 1789, and the city was chartered in 1917. 

$HEM was the eldest of Noah's three sons. I n  the Old Testa- 
ment genealogical tables tracing the origins and connections of the 
various peoples we find among the descendants of Shem, in addi- 
tion to the Hebrews, Elam, Assyria, Aram, Lud. From the name 
is derived the adjective Semitic (see SEMITIC LANGUAGES). The 
interesting statement in Genesis ix. 26 that Yahweh was "the God 
of Shem" suggests, what is indeed on other grounds probable, 
that Yahweh was worshipped by peoples akin t o  the Hebrews 
Roughly speaking, the nations supposed to have descended from 
Shem lie geographically between the descendants of Japheth on 
the North, and those of Ham on the South. See also HAM; 
JAPHETH. 

SHEMAKHA, a town of Russia in the Azerbaijan S.S.R., 
in 40' 38' N., 48' 37' E. The population has declined from 20,000 
to 3,631 (1926) owing to the terrible times following the 1917 
revolution. Shemakha was the capital of the khanate of Shirvan, 
and was known to the Roman geographer Ptolemy as  Kamachia. 
About the middle of the 16th century it  was the seat of an Eng- 
lish commercial factory, under the traveller Jenkinson, after- 
wards envoy-extraordinary of the khan of Shirvan to Ivan the 
Terrible of Russia. I n  1742 Shemakha was taken and destroyed 
by Nadir Shah of Persia, who, to  punish the inhabitants for their 
creed (Sunnite Mohammedanism), built a new town under the 
same name about 16 m. to the west a t  the foot of the main chain 
of the Caucasus. The new Shemakha was a t  different times a 
residence of the khan of Shirvan, but  was finally abandoned, and 
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the old town rebuilt. The Russians first entered Shirvan in 1723, 
but soon retired. I n  1795 they captured Shemakha as well as 
Baku; but the conquest was once more abandoned, and Shirvan 
was not finally annexed to Russia until 1805. 

SHENANDOAH (shEn'-an-dG'a), an anthracite-mining bor- 
ough of Schuylkill county, Pennsylvania, U.S.A., 35 m. S.W. of 
Wilkes-Barre; served by the Lehigh Valley, the Pennsylvania and 
the Reading railways Pop. ( r gzo), 24.726 (3 I.% foreign-born 
white) ; 19.790 in 1940 by federal census. I t  is an important 
mining and shipping centre in the Schuylkill region of the great 
anthracite fields. A log house was built here in 1835, but no further 
development took place until 1862, when the first colliery was 
opened. The borough was incorporated in 1866. 

SHENANDOAH VALLEY, in Virginia, U.S.A., begins at  
the Potomac river and extends south-westward between the Blue 
Ridge mountains on the east and the Alleghenies on the west, to 
the eminence of land between Staunton and Lexington. The valley 
is more than IOO m. long and varies in width from 20 to  30 m.;  
included within its area are Berkeley and Jefferson counties, 
W. Va., and Frederick, Clarke, Warren, Shenandoah, Page, Rock- 
ingham and Augusta counties, Va. Located within this region are 
a score of thriving towns and cities, the most populous of which 
are Staunton, Winchester, Waynesboro, Woodstock, Ft.  Royal, 
Luray and Berryville. The chief stream of the valley is the Shen- 
andoah river which unites with the Potomac in the picturesque 
water gap a t  Harper's Ferry. 

Agriculture, stock-raising and flour-milling have long been im- 
portant industries of the region; in the lower valley are numerous 
orchards of apples and peaches. I n  recent years dairy farming, 
the breeding of fine live stock and poultry farming have assumed 
large proportions. The rugged water gap at  Harper's Ferry, the 
wooded hills and numerous grottoes and limestone caverns make 
the Shenandoah valley attractive for tourists. 

The first white man to visit the valley was Louis Michelle, a 
Frenchman, in 1707 ; he was followed in 1716 by Governor 
Spotswood and his Knights of the Horseshoe. The first settlers 
to  enter the region were Germans and Scottish-Irish who came in 
from Pennsylvania in the early 1730s. During the Civil War the 
valley was the scene of many bloody battles, especially those in 
which "Stonewall" Jackson participated. 

See History of the Lower Shenandoah Valley (189o), ed., J .  E. 
Norris; and J. W. Wayland, A Bird's-Eye View o f  the Shenandoah 
Valley (1924). (X.1 

SHENANDOAH VALLEY CAMPAIGNS 
I n  the American Civil War (1861-65) the Shenandoah Valley 

was often the scene of military operations; a t  two points in the 
war these operations rose to the height of separate campaigns 
possessing great significance in the general development of the 
war. From a military point of view the Shenandoah Valley was 
valuable to the army which controlled it  as a requisitioning area, 
fo r  in this fertile region crops and cattle were plentiful. There 
were, moreover, numerous mills and factories. For the Confed- 
erates the Valley was also a recruiting area. A macadamized road 
from Lexington via Staunton and Winchester to Martinsburg gave 
them easy access t o  Maryland and enabled them to cover Lynch- 
burg from the north. By a system of railways which united at  
Gordonsville and Charlottesville troops from Richmond and 
Lynchburg were detrained within easy distance of five good passes 
over Blue Ridge, and as Strasburg in the Valley lies almost due 
west of Washington it  was believed in the North that a Confed- 
erate army thereabouts menaced a city the protection of which 
was a constant factor in the Federal plan of campaign. 

I n  the spring of 1862 the immense army organized by Gen. 
McClellan advanced and threatened to sweep all before it. The 
Confederates, based on Richmond, were compelled to show a front 
westward to the Alleghanies, northward to the Potomac and 
eastward to the Atlantic. The main armies were engaged on the 
Yorktown peninsula and the other operations were secondary. Yet 
in one instance a Confederate detachment that varied in strength 
between 5,000 and 17,000 contrived to make some stir in the 
world and won renown for its commander. Gen. Thomas J. Jack- 
son with small means achieved great influence on the course of 

the war in the main theatre. The Valley operations in 1862 began 
by a retrograde movement on the part of the Confederates, for 
Jackson on March 12 retired from Winchester, and Banks at 
the head of 20,000 men took possession. Banks pushed a strong 
detachment under Shields on to Strasburg a week later, and 
Jackson then withdrew his small division (5,000) to Mt.  Jackson. 
Banks, however, recalled Shields in accordance with orders from 
Washington, Jackson conceived that he was bound to follow 
Shields, and, when Shields stood a t  bay a t  Kernstown on March 
23, with 7,000 men, Jackson a t  the head of 3,500 attacked and 
was badly beaten. 

The proof thus afforded by Jackson of his inability to  contend 
with Shields seems to have been regarded by the Federal authori- 
ties as an excuse for reversing their plans; Shields was reinforced 
by Williams's division, and with this force Banks undertook to 
drive Jackson from the Valley. A week after the battle of Kerns- 
town, Banks moved to Strasburg with 16,000 men, and a month 
later (April 29) was a t  Newmarket, after much skirmishing with 
Jackson's rear-guard which burnt the bridges in retiring. Mean- 
while Jackson had taken refuge in the passes of Blue Ridge, where 
he too was reinforced. Ewell's division joined him a t  Swift Run 
Gap, and a t  the beginning of May he decided t o  watch Banks 
with Ewell's division and to proceed himself with the remainder 
of his command to join Edward Johnson's brigade, then beset by 
Gen. Milroy west of Staunton. Secretly moving by rail through 
Rockfish Gap, Jackson united with Johnson and in a few days 
located Milroy a t  the village of McDowell. After reconnaissallce 
Jackson concentrated his forces on Setlington Hill and proposed 
to attack on the morrow (May 8) ,  but on this occasion the Fed- 
erals (Milroy having just been joined by Schenck) took the initi- 
ative, and after a four hours' battle Jackson was able to  claim 
his first victory. The Confederates lost 500 out of 6,000 men 
and the Federals 250 out of 2,500 men. 

Meanwhile the army under Banks, now at  Strasburg, had been 
largely sent elsewhere. Jackson's opportunity had come to destroy 
Banks's force completely. The Confederates numbered 16,000, the 
Federals only 6,000 men. Jackson availed himself of the Luray 
Valley route on the eastern or "blind" side of the Massanutton 
range to surprise the post a t  Front Royal as a preliminary to fall- 
ing upon Banks. H e  captured the post, but failed to intercept 
Banks who escaped northwards by the turnpike road and covered 
his retreat across the Potomac by a rear-guard action at  Win- 
chester on May 25. On May 31 FrCmont had reached Cedar 
Creek. McDowell was a t  Front Royal and Jackson had retired to  
Strasburg, where he was compelled to  wait for a detachment t o  
come in. This rejoined on the evening of June I. 

Ewell's division held FrCmont back until Jackson was on his 
way to Newmarket. McDowell had sent Shields up the Valley by 
the Luray route. But Jackson gained Newmarket in safety and 
destroyed the bridge up to Port Republic by  which Shields could 
emerge from the Luray Valley to join FrCmont, who was left to  
cope with Jackson single-handed. Jackson's rear-guard impeded 
FrCmont's advance, although a week later (June 7) FrCmont a t  
Harrisonburg located his enemy a t  Cross Keys and next day he 
attacked with ~o,;oo men. Shields was still a t  Luray. Jackson 
held FrCmont with Ewell's division (8,000) and with the re- 
mainder moved to the left bank of the Shenandoah near Port 
Republic to await developments, for Shields had pushed forward 
a strong advanced guard under Tyler, whose vanguard (two 
squadrons) crossed the river while FrCmont was engaged with 
Ewell. Tyler's cavalry was driven back with heavy loss. Jackson 
retained possession of the bridge by which Tyler and FrCmont 
could unite, and next day he crossed the river to  attack Tyler's 
two brigades. The engagement of June 9 is called the battle of 
Port Republic. Jackson with 13,000 men attacked Tyler with 
3,000 men, and Tyler retired with a loss of some 800 men, leaving 
as many Confederates hors de combat. 

A few days later Jackson received orders to  quit the Valley 
and join the main army before Richmond, and President Lincoln 
simultaneously discovered that he could not afford to keep the 
divisions of FrCmont, Banks and McDowell engaged in operations 
against Jackson; so the Valley was at  peace for  a time. 
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In  stricter connection with the operations of the main armies 
in Virginia, the Confederates brought off two great coups in the 
Valley-Jackson's capture of Harper's Ferry and Martinsburg 

, in  the autumn of 1862 and Ewell's expulsion of Milroy from 
Martinsburg and Winchester in  June 1863. The concentration of 
the Federal forces in north Virginia in May 1864 for the cam- 
paign which ultimately took Grant and Lee south of the James 
involved a fresh series of operations in the Valley. At first a 
Union containing force was placed there under Sigel; this gen- 
eral, however, took the offensive unwisely and was defeated at  
Newmarket. Next Hunter, who superseded Sigel in command in 
West Virginia and the Valley, was to  co-operate with the Army 
of the Potomac. Grant detached Sheridan to join Hunter a t  
Charlottesvifle, but Lee sent Hampton's cavalry by a shorter 
route to intercept Sheridan, and a battle a t  Trevillian Station com- 
pelled Sheridan to return and leave Hunter to his fate. 

Meanwhile on June 13 Early added his command to the Confed- 
erate forces in the Valley. Early succeeded in interposing between 
Hunter and Lynchburg, and within a week drove Hunter out of 

Virginia by the Kanawha river route. Early then moved down 
the Valley turnpike unmolested. Expelling Sigel from Martins- 
burg on July 4, and crossing the Potomac opposite Sharpsburg, 
he soon appeared before Washington. Early, after creating 
serious alarm, retired, on July 13,  by Leesburg and Snicker's 
Gap into the Valley at  Winchester. Early soon after sent a de- 
tachment into Maryland to burn the town of Chambersburg. The 
alarm in the North for the safety of Washington was only quieted 
by the appointment of Sheridan t o  command in the Valley. 

Sheridan's Campaign.-He arrived on the scene early in 
August. His mission was to drive Early up the Valley or, if the 
Confederates crossed into Maryland, to  intercept their return, 
and in any case he was to  destroy all supplies in the country 
which could not be consumed by his own army. Sheridan made 
Harper's Ferry his headquarters and concentrated at  Halltown. 
Early retained his position about Bunker Hill, destroyed the Ohio 
railroad, and held the main road up the Valley until Sheridan 
moved out in force on Aug. 10. Early then retreated up the 
Valley t o  Fisher's Hill (Strasburg), where he expected to be 
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joined by Anderson's corps from Richmond. Sheridan had fol 
lowed Early, but hearing of this reinforcement to  the enemy, he 
decided to take up a defensive line a t  Halltown-the only poinr 
in the Valley which did not favour flanking operations-and awaii 
the arrival of adequate reinforcements. For a month tht 
two armies had manoeuvred between Halltown and Strasburg 
each commander hoping for such an increase to  his own oi 
decrease of his enemy's numbers as would justify attack. Tht 
Valley operations were aided indirectly by assaults and sortie: 
about Petersburg. Grant aimed at  preventing Lee sending rein. 
forcements to Early until Sheridan's plans had been carried out 
Meanwhile Early had been gathering up the harvests in the 
lower Valley, but on Aug. 20 Sheridan was able to  report "I have 
destroyed everything that was eatable south of Winchester 
and they will have to haul supplies from well up  to Staunton.' 
Sheridan in September could put 23,000 infantry and 8,000 cavalq 
into action, and a t  this moment he was visited by Grant, whc 
encouraged his subordinate to  seize an opportunity to  attack 
the enemy. 

The first encounter of Sheridan and Early took place on Sept 
19, about 2m. east of Winchester. Sheridan had crossed the 
Opequan and found the enemy in position astride the Winchester- 
Berryville road. Early was outnumbered and outfought, but he 
attributed his defeat to the enemy's "immense superiority in 
cavalry," and in fact Sheridan depicts Merritt's division as charg- 
ing with sabre or pistol in hand and literally riding down a hostile 
battery, taking 1,200 prisoners. Early then retreated through 
Strasburg, but a t  Fisher's Hill behind Tumbling Run, where 
the Valley was entrenched on a front of 3m. between the Shenan- 
doah river and Little North mountain, he rallied his forces and 
again detailed his cavalry to  protect his left from a turning move- 
ment. But Sheridan repeated his manoeuvre, and again on Sept. 
2 2  Early was attacked and routed, Gen. Crook's column having 
outflanked him by a dCtour on the western or Back road. Early 
now retreated to  Mt.  Jackson, checked the pursuit a t  Rode's 
Hill, and, evading all Sheridan's efforts to  bring him again to 
battle, reached Port Republic on Sept. 25. I n  the first week of 
October Sheridan held a line across the Valley from Port Republic 
along North river to Back road, and his cavalry had advanced to 
Waynesboro to destroy the railroad bridge there, to  drive off cattle, 
and burn the mills.and all forage and breadstuffs. Early had 
taken refuge in Blue Ridge a t  Rockfish Gap, where he awaited 
Rosser7s cavalry and Kershaw's division (Longstreet's corps), 
for Lee had resolved upon again reinforcing the Valley command, 
and upon their arrival Early advanced to Mt. Crawford and 
thence to  Newmarket. The Federals retired before him, but 
his cavalry was soon to suffer another repulse, for Rosser and 
Lomax having followed up Sheridan closely on Oct. g with five 
brigades, the Federal cavalry under Torbert turned upon this 
body when i t  reached Tom's brook (Fisher's Hill) and routed it. 
Sheridan burnt the bridges behind him as he retired on Win- 
chester, and apparently trusted that Early would trouble him no 
more and then he would rejoin Grant a t  Petersburg. 

Sheridan a t  Winchester was now free to detach troops to aid 
Grant, or remain quiescent covering the Ohio railroad, or move 
east of Blue Ridge. H e  had resisted the demand of the Govern- 
ment, which Grant had endorsed, that Early should be driven 
through the Blue Ridge back on Richmond. Sheridan pointed 
out that guerrilla forces were always in his rear, that he would need 
to reopen the Alexandria railroad as  a line of supply, that he 
must detach forces to hold the Valley and protect the railroads, 
and that on nearing Richmond he might be attacked by a column 
sent out by Lee to aid Early. 

Early, however, showed great enterprise in following Sheridan 
down to Strasburg on Oct. 13 "to thwart his purposes if he should 
contemplate moving across the Ridge or sending troops to Grant." 
But as his forward position at  Fisher's Hill could not be long 
maintained for want of forage, he resolved to attack Sheridan, 
who was in a defensive position along the line of Cedar Creek, 
and on the night of Oct. 18 he sent three divisions under Gordon 
to gain the enemy's rear, while Kershaw's division attacked his 
left and Wharton's division and the artillery engaged him in front. 

The attack was timed t o  commence at 5 A.M. on Oct. 19, when 
Rosser's cavalry was to  engage Sheridan's cavalry and that of 
Lomax was to close the Luray Valley. This somewhat complicated 
disposition of forces was entirely successful, and Early counted 
his gains as 1,300 prisoners and 18 guns after routing the Federal 
corps VIII. and XIX. and causing Wright's corps (VI.) to retire. 
Yet before nightfall Early's force was in turn routed and he lost 
23 guns. Sheridan had been called to Washington to consult 
Halleck, the "chief of staff," on Oct. 16, in reference to  his fu- 
ture movements; for Halleck claimed to control Sheridan and 
often modified Grant's instructions to  his subordinate. Before 
Sheridan could rejoin his army on Oct. 19 Early had attacked and 
routed it, but Sheridan met the fugitives and rallied them with 
the cry: "We must face the other way." H e  resolved to attack as 
soon as his troops could be reorganized, but, disturbed by  reports 
of Longstreet's coming by the Front Royal road to cut him off 
a t  Winchester, hesitated for some hours; however, a t  4 P.M. he 
attacked and drove back the Confederates and so recovered all 
the ground lost in  the morning, and recaptured his abandoned 
guns and baggage. 

After the battle of Cedar creek, Early again retreated. The 
Federal Government had agreed to Sheridan's proposal to  fortify 
a defensive line a t  Kernstown and hold it with a detachment 
while Sheridan rejoined Grant with the main body. I n  Feb. 
1865 the infantry remaining on each side was less than a strong 
division. Sheridan seized the opportunity to  advance with ~ o , o o o  
cavalry. Early delayed this advance with his cavalry, while he 
evacuated Staunton; he called up a brigade t o  defend Lynchburg 
and proceeded t o  Waynesboro to await developments. Sheridan 
feared to advance on Lynchburg leaving Early on his flank and 
decided to attack Early a t  Waynesboro; and on March 2 the 
Federal commander was rewarded by  decisive victory, capturing 
1,600 Confederates and their baggage and artillery. Early himself 
escaped and his cavalry dispersed to their homes in the Valley; 
all organized resistance in the Shenandoah Valley came to an end. 

(G. W. R.) 
SHENDI, a town in the Anglo-Egyptian Sudan in the mudiria 

(province) of Berber, on the right bank of the Nile in 18" I' N., 
33' 59' E., and 104 m. N.N.W. of Khartum by rail. Shendi pos- 
sesses small manufactories of leather, iron and cotton; extensive 
railway workshops and a government experimental farm. I t  is 
the headquarters of the cavalry of the Egyptian army stationed 
in the Sudan. Thirty miles north are the pyramids of Meroe. 
I n  17 72 James Bruce stayed some time a t  Shendi-then governed 
by a woman-on his way to Egypt after visiting the source of 
the Blue Nile. 

SHENGKING : see MANCHURIA. 
SHENSI, the historic province of Chinese civilization cen- 

tring in the Wei valley, which has afforded a way eastwards from 
the northern slopes of the mountains of Central Asia via Lan- 
chow-fu and Kungchangfu. Area, 75,270 sq. miles. Pop. esti- 
mates vary between six million and 17 million, nine million being 
a probable total. I t  is a valley rich in loess, which lends itself to  
cultivation, and it  is protected on the east by  a marked narrowing 
st Tungkwan (q .v . ) .  Thus i t  lent itself to  the establishment of a 
Government which spread its authority in directions north and 
south, as well as east and west, for Sian, the capital, was the chief 
:ity of the empire again and again until the 12th century A.D. 

South of the Wei valley the province extends over the Tsinling- 
shan (9.v.) to include the upper Han valley, while to  the north the 
province includes the south part of the high plateau of the Ordos, 
and is here bounded on the east by the Hwang-ho, where it  flows 
deeply entrenched along a fault zone between the blocks of the 
3rdos and Shensi. The Great Wall of China follows the northern 
sdge of the Lukwanlingshan across the Ordos plateau, and here 
marks the limit of the province over against the desert. The 
3rdos, including North Shensi, is a portion, geologically, of the 
Sinian mole, that is, of an ancient block now broken into sections, 
2nclosed on the north-west, north and east by the Hwang-ho, 
which, in the north, runs just beneath one of the mountain-arcs 
bordering the Mongolian plateau, as they border the whole high- 
land of Central Asia. 



SHENSTONE-SHEPSTONE 
The climate north of the Tsinlingshan is characterized by long 

dry cold, with winds blowing out from the interior of Asia, and 
much dust, while in summer the rain supply may be very small. 
The climate south of the range, on the other hand, grades towards 
that of Szechwan, but is colder than the latter. The valleys 
of the ivei and H~~ are rich agriculturally, with wheat, cotton, 
and even rice in  the Wei. Wheat is far the largest Peas, 
maize, millet, barley and fruits are grown. The cotton grown in 
many places is a variety of Tarim ancestry, which suits the native 
looms, and so has not been displaced by the American variety, 
which, however, grows better in Shensi than elsewhere in China. 
Cotton is often sown in April, on the opening of the rainy season, 
and harvesting occurs in later summer; the crop is 800,ooo-1,000,- 
ooo piculs per annum, and while the native cotton is used at  home, 
the crop of the American variety is mostly sent to  Tientsin for 
sale. There are several factories working cotton in Sian and a few 
with other industries, while some factories occur here and there in 
other parts of the province. Coal is mined a t  Hanchenghsien. Oil 
is mined farther north, near the Yen. Sian is the capital and 
Hanchungfu the chief city of the south. 

Sre F. von Richthofen, China, vol. ii. (1882) 1 L. Richard. Ge'o~rabhie 
de 1'Empire de Chine (1905). 

SHENSTONE, WILLIAM (1714-1763), English poet, son 
of Thomas Shenstone and Anne, daughter of William Penn of 
Harborough Hall, Hagley, was born at  the Leasowes, a property 
in the parish of Halesowen, now in Worcestershire, but then 
included in the county of Shropshire. At school he began a life- 
long friendship with Richard Jago, and at  Pembroke College, 
Oxford, where he matriculated in 1732, he made another firm 
friend in Richard Graves, the author of T h e  Spiritual QtGxote. 
I n  1742 he published anonymously a revised form of T h e  Scilool- 
&stress, a Poem in imitation oJ Spemer .  . . . The original 
was Sarah Lloyd, teacher of the village school where Shenstone 
received llis first education. H e  inherited the Leasowes estate, 
and retired there in I745 to undertake what proved the chief 
work of his life, the beautifying of his property. He embarked 
on elaborate schemes of landscape gardening which gave the 
Leasowes a wide celebrity, but sadly impoverished the owner. 
He corresponded with many of the literary people of the day, 
especially with J a m ,  Dodsley, Lady Luxborough and Bishop 
Percy. The correspondence with Percy shows that Shenstone 
first suggested the collection of the Rel iqws .  Shenstone died 
on Feb. 11, 1763. 

His works were first published by his fri.end Robert Dodsley . ( 3  
vols., 1764-1769). The second vo!ume contains Dodsley's descn~tlon 
of the Leasowes. The last, conslstlng of correspondence wlth Graves, 
Jago and others, appeared after Dodsley's death. Other letters of 
Shenstone's are included in Select Letters (ed. Thomas Hill 1778). 
Samuel Johnson wrote the Life prefixed to his works in Chalmers's 
British Poets. See also Richard Graves, Recollections o f  some Par- 
ticulars i n  the Life of the Late William Shenstone (1788) ; H. Sydney 
Grazebrook, The Family o f  Shenstone the Poet (1890). 

SHEPPARD, JOHN [JACK] (1702-1724), English crim- 
inal, was born a t  Stepney, near London, in December 1702, and 
was brought up in the Bishopsgate workhouse. He was apprenticed 
to a carpenter, and a t  the end of 1723 he was arrested as a runa- 
way apprentice, and thenceforward, he says, "I fell to robbing 
almost every one that stood in my way," Joseph Blake, known as 
"Blueskin," being a frequent confederate. In  the first six months 
of 1724 he twice escaped from gaol, and towards the end of that 
period he was responsible for  an almost daily robbery in or near 
London. Eventually, however, his independent attitude provoked 
the bitter enmity of Jonathan Wild, who procured his capture a t  
the end of July. Sheppard was tried at  the Old Bailey and con- 
demned to death, but, largely thanks t o  his accomplice, "Edge- 
worth Bess," he escaped from the condemned cell, and was soon 
back in his old haunts. I n  September he was rearrested and im- 
prisoned in the strongest part of Newgate, being actually chained 
to the floor of his cell, but he escaped through the chimney to the 
roof of the prison, whence he lowered himself into the adjoining 
house. After a few days, concealment he was rash enough to 
reappear in the Drury Lane quarter. He was captured, hopelessly 
drunk, in a Clare Market tavern and reimprisoned, his cell being 

now watched night and day. On Nov. 16, I724 he was hanged at  
Tyburn. H e  was then not quite twenty-two. 

Sheppard has been a hero of romance, notably in  Harrison 
Ainsworth's novel, Jack Sheppwd  ( ~ 8 3 9 ) .  

See A Narrative o f  all the Robberies, Escapes, &c., of John Sheppard, 
attributed to Daniel Defoe (London, 1724) ; Newgate Calendar, ed. 
Knapp and Baldwin; Griffiths, Chronicles of Newgate; British 
Journal (August, October 1724) ; Weekly Journal (August, September, 
November 1724) ; R. W. Postgate, Murder, Piracy and Treason (1926). 

SHEPPEY, an island off the Kentish coast of England, in- 
cluded in the Faversham parliamentary division of Rent. Pop 
(1931) 2 5,468. I t  is the largest of the several low islands which 
are separated from the mainland by the ramifying creeks about 
the mouth of the river Medway. The strait isolating Sheppey is 
called the Swale. Sheppey is low-lying, with one small elevation 
slightly exceeding 200 f t .  near the north coast, which presents 
slight cliffs towards the shallow sea. These are frequently en- 
croached upon by  the sea, while the flat shore on the south is 
protected by embankments. Sheppey is  103 m. in extreme length 
from east to west, while the greatest breadth is about 5 miles. 
Sheppey is mostly treeless but very fertile, bearing much grain and 
vegetables; its name, meaning the "island of sheep," is still ap- 
propriate, as great flocks are bred of sheep noted for their mutton. 
On the west are the port of Queenborough and the naval station 
of Sheerness. From here the Sheppey light railway runs east 
through the island, serving Minster and Leysdown, which are in 
some favour as seaside resorts. 

SHEPSTQNE, SIR THEQPHILUS (1817-1893), British 
South African statesman, was born a t  Westbury near Bristol, Eng- 
land, on Jan. 8, 1817. When he was three years old his father, the 
Rev. William Shepstone, emigrated to Cape Colony. I n  the Kaffir 
War of 1835 Shepstone served as headquarters interpreter on the 
staff of the governor, Sir Benjamin D'Urban, and at  the end of the 
campaign remained on the frontier as clerk to  the agent for the 
native tribes. I n  1838 he was one of the party sent from Cape 
Colony to occupy Port Natal on behalf of Great Britain. This 
force was recalled in 1839, when Shepstone was appointed British 
resident among the Fingo and other tribes in Kaffraria. Here he 
remained until the definite establishment of British rule in Natal 
and its organization as an administrative entity, when he was made 
(1845) agent for the native tribes. I n  1848 he became captain- 
general of the native levies; in 1855 judicial assessor in native 
causes; and, in 1856, on the remodelling of the Natal government, 
secretary for native affairs and a member of the executive and 
legislative councils. This position he held until 1877. The  main 
line of his policy was to  maintain tribal customs as fa r  as consis- 
tent with principles of humanity, not to attempt to force 

Shepstone's influence with the Zulus was made use of by  the 
Natal government; in 1861 he visited Zululand and obtained from 
Panda a public of Cetywayo as his successor. Twelve 
years later Shepstone attended the proclamation of Cetywayo as 
king, the Zulu chief promising Shepstone to live a t  peace with his 
neighbours. In  1874 and again in  1876 Shepstone was in London 
on South African affairs, and to his absence from Natal Cetywayo's 
failure to  keep his promises is, in part, attributed. When in Lon- 
don in 1876 Shepstone received discretionary powers from the 
4th earl of Carnarvon, then secretary of state for the colonies un- 
der which he went to  Pretoria in Jan. 1877, and on April 12, issued 
a proclamation announcing the establishment of British authority 
over the Transvaal. Shepstone remained as administrator of 
the Transvaal until Jan. 1879; his rule was marked, according to 
Sir Bartle Frere, who described him as "a singular type of an 
Africander Talleyrand," by an "apparent absence of all effort 
to  devise or substitute a better system" than that which had 
characterized the previous rCgime. Shepstone had been sum- 
moned home to advise the Colonial Office on South African affairs 
and he reached England in May 1879; on his return to  Natal he 
retired (1880) from the public service. I n  1883, however, he was 
commissioned to replace Cetywayo as king in Zululand. H e  was 
active in church matters in Natal, and a friend of Bishop Colenso. 
H e  opposed the grant of self-government to Natal. H e  died at  
Pietermaritzburg on June 23, 1893. 



SHEPTON MALLET-SHERBORNE 
SHEPTON MALLET, a market town and urban district in 

the Wells parliamentary division of Somersetshire, England, 2 2  

mi. S.W. of Bath. Pop. (1938) 4,255. Area 3.52 sq.mi. The old 
town extends in a narrow line along the river Sheppey, while the 
newer town has for its main street a viaduct across the river 
valley. The church of SS. Peter and Paul, consisting of a chancel, 
clerestoried nave, and aisles, is Early English and Perpendicular 
in  style, and contains a beautiful 13th-century oak roof of 350 
panels, each with a different design; and a 15th-century pulpit of 
carved stone. The market cross, over 50 ft. high, and one of the 
finest in Somerset, was erected in 1500. Shepton possesses a 17th 
century grammar school, and a science and ar t  school. Glove and 
ropemaking are carried on and there is a large brewery, while 
marble and granite are quarried in the neighbourhood. Shepton, 
before the conquest called Sepeton, was in the possession of the 
abbots of Glastonbury for four hundred years. The town received 
the grant of a market from Edward 11. 

SHERANI or SHIRANI, a Pathan tribe on the Dera Ismail 
Khan border of the Xorth West Frontier Province of India who 
occupy the country and the Takht-i-Suliman, thence eastward 
down to the border of Dera Ismail Khan district. Sheranis are 
generally of middling stature, thin, but hardy and active. They 
have bold features, high cheek-bones, and are wild and manly. 
Their chief occupation is agriculture, but they carry on an ex- 
tensive trade in Dera Ismail Khan district. There a r e  two well- 
defined branches called Bargha and Largha, o r  the Highlands and 
the Lowlands. Marriage is adult. Dowry is paid and divorce is 
usually a repurchase of the woman for half the sum (less the 
dowry) received for her. 

See Tribes and Castes of the Punjab and North West Frtntier 
Province vol. iii. 1914. 

SHERATON, THOMAS ( c .  I 7 j ~ - I  806), next to  Chippen- 
dale the most famous English furniture-designer and cabinet- 
maker, was born in humble circumstances a t  Stockton-on-Tees and 
died a t  8, Broad Street, Golden Square, on Oct. 22, 1806. He 
picked up drawing and geometry and appears to  have been appren- 
ticed t o  a cabinet-maker. Of his career as a maker and designer 
of furniture nothing is known until he is first heard of in London in 
1790, to  which he came probably while still a young man. I t  is not 
known to what extent, if a t  all, he worked with his own hands, or 
whether he confined himself to  designing furniture. Such evidence 
as there is points to  artistic, rather than mechanical work, afler he 
began to write, and it  is certain that he gave drawing lessons. The 
remarkable series of volumes of designs for furniture which he 
published during the last sixteen years of his life, and upon which 
his fame depends, were not a commercial success. H e  was a great 
artistic genius who lived in chronic poverty. 

His first book on furniture was published in 1791 with the 
title of The Cabinet-Maker and Upholsterer's Drawing Book. 
I t  was issued in parts by T. Bensley, of Bolt Court, Fleet Street; 
there was a second edition in 1793 and a third in 1802. The 
designs in  the book are exceedingly varied and unequal, ranging 
from pieces of perfect proportion and the most pleasing simplicity 
to  efforts ruined by too abundant ornament. Some of the chair- 
backs, delightful in their grace and delicacy, show the influence 
of Hepplewhite and Adam-it has been suggested that he collabo- 
rated with the Adams. Sheraton, like his predecessors, made exten- 
sive use not so much perhaps of the works of other men as of the 
artistic ideas underlying them which were more or less common 
to the taste of the time. His slender forms and sweeping curves 
were, however, his own inspiration, and his extensive use of satin- 
wood differentiated his furniture from most of that which had 
preceded it. 

Sheraton's books, like those of the other great cabinet-makers 
of the second half of the 18th century, were intended for the 
practical use of the trade, although it  is reasonable to suppose 
that he obtained orders by  the publication of his books and 
enlployed other cabinet-makers to manufacture the work. Of his 
own actual manufacture only one piece is known with certainty- 
a glass-fronted book-case, of somewhat frigid charm, stamped 
"T.S." on the inside of one of the drawers. I t  lacks the swan- 
nccked pediment so closely associated with his style. The Drawing 

Book was followed in 1802 by Tlze Cabinet Dictionary, ~01% 

taining alz Explanation of all tlze Terms used i n  the Cabinet, Ckair 
and Uplcolstery branches, containing a display o f  useful articles o f  
furniture, illustrated with eighty-eight copperplate engravings. 
The text in alphabetical form, has a supplement with articles on 
drawing and painting, and a list of "most of the master-cabinet- 
makers, upholsterers, and chair makers," 252 in number, then 
living in and around London. Some of the designs show the ten- 
dency to the tortured and the bizarre which disfigured so much 
of Sheraton's later work. This debased taste reached its culmina- 
tion in The Cabinet Maker, Uplzolsterer and General Artists' 
Encyclopedia, the publication of which began in 1804. I t  was 
to consist of 125 numbers, but wheq the author died only a few 
had been issued. 

Many charming little work-tables bear Sheraton's attribution, 
and he designed many beautiful sideboards and bookcases. Shera- 
ton's ingenuity had led him to devise many of the ingenious pieces 
of combination or "harlequin" furniture which the later 18th 
century loved. Thus a library table would conceal a step-ladder, 
a dressing table would be also a washstand and an escritoire- 
looking-glasses would enclose dressing-cases, writing-tables or 
work-tables. But his most astonishing fancy was an ottoman with 
"heating urns" beneath, "that the seat may be kept in a proper 
temperature in cold weather." 

Sheraton's genius was less sane and less balanced than that of 
Chippendale, for despite his excursions into the Chinese and Louis 
Quinze manners, Chippendale always produced an impression of 
English work. Sheraton's adaptability, his readiness to receive 
foreign impressions, the lightness of his forms and the grace of 
his conceptions had about them a touch of the exotic which was 
heightened by his lavish employment of satin-wood and other 
beautifully grained woods susceptible of a high polish. The  severe 
and balanced forms, the delicate inlay, the occasional slight carv- 
ing in low relief, the painted enrichments, the variety of the 
backs and legs of his chairs produce an impression of lightness 
and grace that has never been surpassed; whether he designed a 
little knife-case or the body of a long clock, harmony, proportion 
and a delicate fancy were ever present. "Sheraton," like "Chip- 
pendale," has come to indicate a style rather than a personal at- 
tribution. Unfortunately his later extravagant creations in the 
Empire style had much to do with the development of a fashion 
of English Empire which finally ruined British furniture design. 

See Gentleman's Magazine (1806), I I . ,  1082 ; also "Memoir of Adam 
Black," in Magazine of Art (1883), p. 190. 

SHERBORNE, a market town and urban district of Dorset- 
shire, England, 118 mi. W.S.W. from London by the S.R. Pop. 
(1938) 6.419. Area 2.57 sq.mi. I t  lies near the border of Somer- 
setshire, on the southern slope of a hill overlooking the river Yeo, 
in a fertile, well-wooded district. 

There is no evidence of Roman or British settlement, and it  is 
probable that Sherborne (Scirebz4rn, Shireburne) grew up  after 
the Saxon conquest of the region in the middle of the 7th century. 
I t  is first mentioned in 705 as the place where St. Aldhelm fixed his 
bishop-stool for the new diocese of Western Wessex. Freedom 
from Danish attacks a t  the end of the 9th century was a factor in 
making Sherborne the capital of Wessex. I n  978 Bishop Wulfsey 
introduced the stricter form of Benedictine rule into his cathedral 
of Sherborne, and became the first abbot. The see, which was 
united with that of Ramsbury in 1058, was removed to Old Sarum 
in 1075 On the separation of the offices of bishop and abbot in 
1122, the abbot's fee was carved out of the bishop's manor, but 
did not include the town. Bishop Roger of Caen (1107-1139) 
built the castle. I ts  strength made Stephen force Bishop Roger 
to surrender it in 1139; it  fell afterwards into the hands of Maud. 
I t  was later granted to the earls of Salisbury, who seem to have 
allowed it to fall into disrepair, for in 1315 and in 1319 the abbot 
of Sherborne was appointed to inquire into its condition. I t  was 
recovered by the bishop in 1355, and retained by  the see until 
granted in I 599 to Elizabeth, who gave it  to Sir Walter Raleigh. 
The town suffered very severely during the civil wars, the castle 
being besieged by the parliamentary forces in 1642 and 1645. 
Fairs held on the 8th of May, the 26th of July and the first 



SHERBROOKE-SHERIDAN 
Monday after the 10th of October were granted to the bishop in / 
1227, 1240 and 1300. The abbey church of St. Mary the Virgin 
is a cruciform building with central tower, the nave and choir 
having aisles and clerestory. Some pre-Norman work appears in 
the western wall, the tower arches and south porch are Norman, 
and there are an Early English chapel and some Decorated win- 
dows. The church, however, was almost wholly reconstructed in 
the Perpendicular period, and is a fine example of that style. The 
colour-decoration in the choir, and the stone-vaulted roof with fan 
tracery are very fine. The almshouse known as the hospital 
of St. John the Baptist and St. John the Evangelist was founded 
in 1437 on the site of an earlier establishment, and retains a 
Perpendicular chapel, hall and other portions. Of the old castle, 
the gatehouse and other parts are of Norman construction, but 
the mansion near it was built by Sir Walter Raleigh. 

After the decline of the mediaeval trade in cloth, lace and but- 
tons were the only articles manufactured here until the introduc- 
tion of silk-weaving in 1740. The town is now the centre of an 
agricultural region. 

SHERBROOKE, ROBERT LOWE, VISCOUNT (1811- 
1S9,ij, nDzitish statesman, was born on Dec. 4, 1811 at  Bingham, 
Notts, where his father was the rector. H e  was educated at  Win- 
Chester and at  University College, Oxford. In 1835 he won a 
fellowship a t  Magdalen, but vacated it  on his marriage in 1836, 
with Miss Georgina Orred (d. 1884). I n  1841 Lowe moved to Lon- 
don, to read for the Bar ("called" 1842) ; but his eyesight began to 
fail, and, acting on medical advice, he went to Sydney, where he 
set to work in the law courts. I n  1843 he was nominated t o  a 
seat in the New South Wales Legislative Council; owing to a 
difference with G ~ P P ~  he resigned his seat, but was elected shortly 
afterwards for  Sydney. I n  1850 he went back to England, and 
began to write leaders for  The  Tinzes. I n  1852 he was returned to 
Parliament for Kidderminster in the Liberal interest. Between 
1853 and 1858 he was secretary of the I3oard of Control and 
vice-president of the Board of l h d e .  In  1859 he went to the 
Education Office as vice-president of the Council in Lord Palmers- 
ton's ministry. I n  1864 he resigned; in 1868 he became chancellor 
of the exchequer. I n  1873 he was transferred to the FIome 
Office, but in 1874 the government resigned. When the Lib- 
erals returned to power in 1880 he was raised to  the Peerage 
as Viscount Sherbrooke, but from 1875 till his death at  Warling- 
ham, Surrey, on July 27, 1892, his health was constantly failing, 
and by degrees he figured less and less in public life. 

Bobby Lowe, as he was popularly known, was one of the most 
mnarkable personalities of his day, with his tall, striking figure, 
albino complexion and hair, and faculty for  epigram and irony. 
During the 'seventies the following epitaph was suggested for 
him by one of the wits of his day :- 

Here lies poor old Robert Lowe; 
Where he's gone to I don't know; 
If to the realms of peace and love, 
Farewell to happiness above; 
If, haply, to some lower level, 
We can't congratulate the devil. 

His literary talent, though mainly employed in journalism, 
was also shown in a little volume of verses, Poems o f  a L i f e  
(1884). H e  married a second time, in 1885. (H. C.) 

SHERBROOKE, a city and port of entry of Quebec, Canada, 
and capital of Sherbrooke county, IOI mi. E. of Montreal and 30 
mi. from the U.S. boundary a t  Darby Line, Vt. I t  is situated a t  
the confluence of the rivers Magog and St. Francis, and on the 
Canadian National, Canadian Pacific and Quebec Central rail- 
ways. Pop. (1941) 35,965. I t  is the seat of a Roman Catholic 
bishopric and of the district courts, and contains manufactories 
of woollen and cotton goods and machinery, also saw and grist 
mills. I t  derives its name from Sir John Coape Sherbrooke ( I  764- 
18301, who from 1816 to 1818 was governor-general of Canada. 
There is an airfield a t  Windsor, 12 mi. from the city. 

SHERE ALI KHAN (1825-1879), Amir of Afghanistan, 
was born in  1825, one of the sons of the amir Dost Mahommed, 
whom he succeeded in 1863. Supported by the viceroys of 
India, Lord Lawrence and Lord Mayo, Shere Ali remained on 
good terms with the British government for some years; but 

after the rebellion of his son Yakub Khan, 1870-74, he leaned 
towards Russia, and welcomed a Russian agent a t  Kabul in 1878, 
and a t  the same time refused to receive a British mission. This 
led t o  long negotiations, and ultimately t o  war, when the British 
forced the Khyber Pass in November 1878, and defeated the 
amir's forces on every occasion. Shere AIi fled from his capital 
and, taking refuge in Turkistan, died a t  Mazar-i-Sharif on 
Feb. 21, 1879. 

SHERIDAN, FRANCES (172~-1766), wife of Thomas 
Sheridan (1719-1788) (see below) and mother of the dramatist 
Richard Brinsley Sheridan (q.v.) was the daughter of Dr.  Philip 
Chamberlaine of Dublin. When only I j years of age she wrote 
a story, Eugenia and Adelaide, published after her death in two 
volumes. She took Sheridan's part in the Kelly riots, writing some 
verses and a pamphlet in his defence. This led t o  her marriage in 
I 747 with the unpopular manager. I t  was by Richardson's advice 
that she wrote the Memoirs of Miss Sidney Bidulph. I t  was issued 
anonymously in  1761 with a dedication to Richardson, and had 
great success, both in England and France. A second part ( 2  

~01s.)  was published in 1767. Two of her plays were produced 
in 1763 a t  Drury Lane, The Discovery and The  Dupe. The 
former was one of Garrick's stock pieces, and Sir Anthony Bran- 
ville one of his favourite characters. The  Dupe was a failure and 
was only played once. Her last work was an Oriental tale, 
Nourjahad, written at  Blois, where she died on Sept. 26, 1766. 

See Alicla Lefanu, Memoirs of the Life and Writings of Mrs. Frances 
Sheridan (1824) .  

SHERIDAN, PHILIP HENRY (1831-1888), American 
soldier, was born a t  Albany, N.Y., on March 6, 1831. His  parents, 
who had recently migrated from Ireland, moved to Perry county, 
O., a year after Philip's birth. Obtaining through his own en- 
deavours an appointment to J$'est Point, he graduated in 1853. 
H e  had gained some experience in fighting Indians on the frontier 
when the Civil War began in 1861. A first lieutenant a t  the time. 
he was soon promoted to captain, and in the spring of 1862 be- 
came colonel of the 2nd Michigan cavalry under Halleck in Ten- 
nessee. In  July he was raised t~ the rank of brigadier general of 
volunteers as a result of his skilful conduct in the battle of 
Boonville (July I).  He was in charge of the 11th division of 
the Army of the Ohio under Buell in the battle of Perryville (Oct. 
8); and under Rosecrans a t  Stone's river (Dee. 26) he won pro- 
motion to the rank of major general of volunteers. I n  the sum- 
mer of 1863 he effectively supported Rosecrans in  manoeuvring 
the Confederates under Bragg out of middle Tennessee. Follow- 
ing the latter into northern Georgia in September, Rosecrans met 
with a signal defeat a t  Chickamauga (q.v.) on the zoth, his army 
being driven in confusion back to Chattanooga, Tenn. Sheridan's 
cavalry division, though driven back in the course of the battle, 
helped to cover the retreat. I n  the subsequent fighting around 
Chattanooga (q.v.) Sheridan won considerable distinction, es- 
pecially in  his daring and brilliant charge up Missionary ridge 
(Nov. 25). This attracted the notice of Gen. Grant, who, when 
he became lieutenant genera1 (March 1 8 6 ~ )  and assumed com- 
mand of the Army of the Potomac in Virginia, placed Sheridan in 
charge of his cavalry. I n  this capacity he proved himself the most 
able cavalry leader on the Union side. His corps were active in the 
battles of the Wilderness (q.v.) and Spottsylvania Court House 
(May 5-21). While the latter was still in progress he was sent on 
a raid toward Richmond, in the course of which he cut the Con- 
federate communications by destroying railroads and cutting 
telegraph wires. H e  returned to the main army in time to partici- 
pate in the battle of Cold Harbor (q.v.). Soon afterward he set 
out upon a raid toward Charlottesville (June 7-26) for the pur- 
pose of co-operating with Gen David Hunter in the Valley. 

The success of these expeditions led to his appointment (Aug. 7) 
to  the command of a newly formed Army of the Slienandoah 
with instructions to clear the Valley of the Confederates This 
was the greatest opportunity of his military career, and he proved 
himself fully equal to  it. His campaign was brilliant and decisive. 
H e  defeated Gen. Early a t  Winchester (Sept. 19) and again a t  
Fisher's Mill (Sept. 22). Then followed an act concerning which 
he has often been severely censured. I n  order to make the region 
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useless to  the Confederates, he destroyed all means of subsist- 
ence; so that one of the most fruitful regions in the South was 
left in utter desolation with non-combatants on the verge of 
starvation. At this time Sheridan was given the rank of brigadier 
general in the regular army. When a few weeks later (Oct. 19) 
the main body of his army was thrown into confusion by a sur- 
prise attack from Gen. Early a t  Cedar Creek, Sheridan, some 2 0  

m. away, made his famous ride, rallied his troops, and turned 
defeat into victory. H e  was then commissioned (Nov. 8) major 
general in the regular army. H e  made another raid (Feb. 27- 
March 24) from Winchester to  Petersburg, again destroying sup- 
plies and means of communication and defeating Early a t  Waynes- 
boro. I n  April he turned Lee's flank at  Five Forks and forced 

. him to retreat toward Appomattox where he surrendered to 
Grant on April 9, 1865. 

A month later Sheridan was placed in command of a n  Ameri- 
can force on the Mexican border to  watch the struggle between 
Maximilian, who had been set up  as emperor of Mexico by Na- 
poleon 111. in 1864, and the Liberals seeking his overthrow. 
His presence greatly added to the effectiveness of American 
diplomatic protests to  the French Government, thus hastening the 
collapse of that ill-starred venture. I n  the spring of 1867 
Sheridan was placed in command of the Fifth Military district em- 
bracing Louisiana and Texas and stationed a t  New Orleans. Him- 
self an advocate of extreme measures in dealing with the con- 
quered South he soon came into conflict with President Johnson 
who opposed such policies. His unconciliatory measures led to 
his removal in Sept. 1867. H e  was then placed in charge of the 
Department of the Missouri. I n  the winter of 1868-69 he con- 
ducted a successful campaign against the Indians. I n  the latter 
year he was made lieutenant general by President Grant. During 
the Franco-German war of 1870 he accompanied the headquarters 
of the German army as the guest of the king of Prussia. I n  
1883 he was given chief command of the U.S. army, and five 
years later, shortly before his death, was raised t o  the rank of 
general. H e  died at  Nonquitt, Mass., on Aug. j ,  1888. 

I n  physical appearance Gen. Sheridan was short and stout, and 
rather harsh-featured. T o  those opposed to his policies, in peace as 
in war, he seemed gruff and needlessly severe, but to  his friends 
he was kindly. Exceptionally gifted with personal magnetism, he 
was very popular with his troops. As a military leader he com- 
bined brilliant courage with careful, vigilant tactics. H e  was a 
devout Roman Catholic. I n  187 j he married Irene, daughter of 
Gen. D.  H.  Rucker, U S.A. 

Sheridan's Personal Memoirs ( a  vols.) were published in 1888. 
See also Davles, General Sheridan (1895) ; Newhall, Wzth General 
Sheridan in Lee's Last Campaign (1866), Channing, History o f  the 
United States, vol. vi. (1925) ; W. G. Shotwell, The Civil War in 
America (1925). (A.  M .  A.) 

SHERIDAN, RICHARD BRINSLEY BUTLER ( I  751- 
1816), third son of Thomas and Frances Sheridan, was born in 
Dublin on Oct. 30, 1751. At the age of I T  he was sent to  Harrow 
school, where he spent six years. 

After leaving Harrow he kept up a correspondence with a school 
friend N. B. Halhed who had gone to Oxford, and between them 
they published ( I  771) a metrical translation of Aristaenetus. They 
also wrote a farce entitled Jupiter, which was refused by Garrick 
and Foote and remained in MS. I t  contains the same device of 
a rehearsal which was afterwards worked out in The  Critic. 
Some of the dialogue is very much in Sheridan's mature manner. 
The removal of the family to  Bath in I 770-1771 led t o  an ac- 
quaintance with the daughters of the cqmposer Thomas Linley. 
The eldest daughter. Elizabeth Ann (b. 17j4), a girl of sixteen, 
the prima donna of her father's concerts, was exceedingly beauti- 
ful. Her  portrait, by Gainsborough, hangs a t  Knole, Kent. She 
had many suitors, among them Sheridan, N. B. Halhed and a cer- 
tain Major Mathews. T o  protect her from this man's persecutions, 
Sheridan escorted Miss Linley, in March 1772, to  a nunnery in 
France, having secretly gone through the ceremony of marriage 
with her near Calais. H e  returned and fought two duels with 
Mathews, while Mr. Linley brought his daughter back to Bath. 
Sheridan was sent to Waltham Abbey to continue his studies. H e  
was entered at  the Middle Temple on April 6, 1773, and a week 

later he was openly married to  Miss Linley. 
Although he had no income, and no capital beyond a few tho.3- 

sand pounds brought by his wife, he took a house in Orchard 
Street, Portman Square, furnished it "in the most costly style," 
and proceeded to return on something like an equal footing the 
hospitalities of the fashionable world. His first comedy, The 
Rivals, was produced a t  Covent Garden on Jan. 17, 177 j. I t  is 
said t o  have been not so favourably received on its first night, 
owing to its length and to the bad playing of the part of Sir 
Lucius O'Trigger. But at  the second performance (Jan. 28) it  
a t  once took that place on the stage which it has never lost. His 
second piece, S t .  Patrick's Day,  or the Schenzing Liezitenant, a 
lively farce, was written for  the benefit performance (2nd of 
May 1775) of Lawrence Clinch, who had succeeded as Sir Lucius 
In  November 1775, with the assistance of his father-in-law, he 
produced the comic opera of The Duenna, which was played 75 
times a t  Covent Garden during that season. Sheridan now began 
to negotiate with Garrick for the purchase of his share of Drury 
Lane, and the bargain was completed in June 1776. The sum paid 
by Sheridan and his partners, Thomas Linley and Dr.  Ford, for 
the half-share was £35,000; of this Sheridan contributed L10,ooo. 
The money was raised on mortgage, Sheridan contributing only 
f 1,300 in cash. (See B. Matthews's 1885 ed. of Sheridan's Come- 
dies pp. 29-31.) Two years afterwards Sheridan and his friends 
bought the other half of the property for f 3 5,000. 

The direction of the theatre seems to have been mainly in the 
hands of Sheridan. I n  February 1777 he produced his version of 
Vanbrugh's Relapse, under the title of A Trip  t o  Scarborouglz. 
This is printed among Sheridan's works, but he has no title to  the 
authorship. His task was to remove indecencies; he added very 
little to the dialogue. The School for Scandal was produced on 
May 8, 1777. Mrs. Abington, who had played Miss Hoyden in 
the Trip, played Lady Teazle, who may be regarded as a Miss 
Hoyden developed by  six months' experience of marriage and 
town life. The lord chamberlain was only persuaded on grounds 
of personal friendship with Sheridan to license the play. There 
are tales of the haste with which the conclusion of The  School 
for Scandal was written and of a stratagem by  which the last act 
was got out of him by the anxious company, but we know from 
Sheridan's sister that the idea of a "scandalous college" had oc- 
curred to  him five years before in connection with his own ex- 
periences a t  Bath. His difficulty was to  find a story sufficiently 
dramatic in its incidents. The dialogue is so brilliant throughout, 
and the a u c t i ~ n  scene and the screen scene so effective, that the 
construction of the comedy meets with little criticism. The  School 
for Scandal, though it  has not the unity of The  Rivals, nor the 
same wealth of broadly humorous incident, is  universally regarded 
as Sheridan's masterpiece. 

The Critic was produced on Oct. 29, 1779, The  Schoo2 for 
Scandal meantime continuing to draw larger houses than any 
other play every time i t  was put on the stage. In  The  Critic the 
laughable infirmities of authors, actors, patrons and audience are 
touched off with the lightest of hands; the fun is directed, not 
a t  individuals, but a t  absurdities that grow naturally out of the 
circumstances of the stage. I t  seems that he had accumulated 
notes for another comedy to be called Afiectation, but his only 
other play was Pizarro, produced in 1799-a tragedy in which he 
made liberal use of the arts ridiculed in the person of Mr. Puff. 
He also revised for the stage Benjamin Thompson's translation, 
The Stranger, of Kotzebue's Menschenhass und Reue. 

He entered parliament for Stafford in 1780, as the ally of 
Charles James Fox. H e  is said to have paid the burgesses five 
guineas each for the honour of representing them. His first 
speech in parliament was to  defend himself against the charge of 
bribery, and was well received. Congress recognized his services 
in opposing the war in America by  offering him a gift of f 20,000 
which, however, he refused. Under the wing of Fox he filled 
subordinate offices in  the short-lived ministries of 1782 and 1783. 
H e  was under-secretary for foreign affairs in  the Rockingham 
ministry, and a secretary of the treasury in the Coalition ministry. 
In  those heated days of parliamentary strife he was almost the 
only man of mark that was never called out, and yet he had no 
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match in the weapon of ridicule. _ Sheridan found his great opportunity in the impeachment of 
Warren Hastings. His speeches were by the unanimous acknowl- 
edgment of his contemporaries among the greatest delivered in 
that generation of great orators. The first was on ~ e b .  7, 1787, 
on the charges brought against Hastings with regard to the begums 
or princesses of Oude. Sheridan spoke for more than five hours, 
and the effect was such that it  was unanimously agreed to post- 
pone the final decision till the House should be in a calmer mood. 
Of this, and of his last great speech on the subject in 1794, only 
brief abstracts have been preserved; but the second, the four 
days' speech delivered in his capacity of manager of the trial, in 
Westminster Hall, on the occasion so brilliantly described by 
Macaulay, is given in Gurney's verbatim reports of the speeches 
on both sides at  the trial, published at  Sir G. Cornewall Lewis's 
instigation in 1859. There are passages of gaudy rhetoric, loose 
ornament and declamatory hyperbole; but the strong common 
sense, close argumentative force and masterly presentation of 
telling facts enable us to  understand the impression produced 
by the speech at  the time. 

From the time of the break up of the Whig party on the seces- 
sion of Burke he was more or less an "independent member," and 
his isolation was complete after the death of Fox. When Burke 
denounced the French Revolution, Sheridan joined with Fox in 
vindicating the principle of non-intervention. But when it became 
apparent that France under Napoleon would interfere with the 
affairs of its neighbours, he employed his eloquence in denounc- 
ing Napoleon and urging the prosecution of the war. One of his 
most celebrated speeches was delivered in support of strong 
measures against the mutineers a t  the Nore. He was one of the 
few members who actively opposed the union of the English and 
Irish parliaments. When the Whigs came into power in 1806 
Sheridan was appointed treasurer of the navy, and became a mem- 
ber of the Privy Council. After Fox's death he succeeded his 
chief in the representation of Westminster, and aspired to succeed 
him as leader of the party, but this claim was not allowed, and 
thenceforward Sheridan fought for his own hand. When the 
prince became regent in 1811 Sheridan's private influence with 
him helped t o  exclude the Whigs from power. Throughout his 
parliamentary career Sheridan was one of the boon companions 
of the prince, and his champion in parliament in some dubious 
matters of payment of debts. But he always resented any impu- 
tation that he was the prince's confidential adviser or mouthpiece. 
A certain proud and sensitive independence was one of the most 
marked features in his parliamentary career. 

His last years were harassed by debt and disappointment. At 
the general election of 1807 he stood again for Westminster and 
was defeated, but was returned as member for Ilchester, at the 
expense apparently of the prince of Wales. In  1812 he failed to  
secure a seat a t  Stafford. As a member of parliament he had been 
safe against arrest for debt, but now his creditors closed in upon 
him. I t  may be regarded as certain, however, that the descrip- 
tion of the utter destitution of the last weeks of his life given 
in the Croker Papers (i. pp. 288-312, ed. L. J. Jennings) is untrue. 
I t  was not without reason that his grand-daughter Mrs. Norton 
denounced the unfairness of judging the real man from unauthen- 
ticated stories; and against reports of his reckless management 
of his affairs we must set the facts that he had no source of 
income but Drury Lane theatre, that he bore from it for thirty 
years all the expenses of a fashionable life, and that the theatre 
was twice rebuilt during his proprietorship. Enough was lost in 
this way to account ten times over for all his debts. The records 
of his wild bets in the betting book of Brooks's Club date from 
tile years after the loss, i11 1792, of his first wife, to  whom he 
was devotedly attached. H e  married again in 1795, his second 
wife being Esther Jane, daughter of Newton Ogle, dean of Win- 
chester. H e  died on July 7, 1816, and was buried with great pomp 
in Westminster Abbey. 

Sheridan's only son by his first marriage, THOMAS SHERIDAN 
(1775-IQI~),  was a poet of some merit. He became colonial 
treasurer a t  the Cape of Good Hope. 

B ~ ~ ~ ~ o c x a ~ ~ ~ . - M e m o i r s  of the . . . Life o f  . . . R. B. Sheridan, I 

with a Particular Account o f  his Family and Connexions (ISIT),  by 
John Watkins made many false statements. The Memoirs, etc. (1825), 
compiled by Thomas Moore did not make full use of the papers sub- 
mitted by the family. William Smyth (Memotr of Mr.  Sheridan, 1840). 
who had been a tutor in Sheridan's house, was responsible for many 
of the scandalous stories connected with Sheridan's name. Of modern 
works and critical stories see W. Fraser Rae, Wilkes, Sheridan, Fox 
(1874), the Letters and Journals of Byron (especially vol. v. p. 411 
:eq., ed. Prothero, 1901) ; Mrs. Oliphant, Sheridan (1883) in the 
English Men of Letters" series; Percy Fitzgerald, Lifes of the Sheridatzs 

( 2  vols., 1886) ; and the Life o f  R .  A. Shpridan (1890) by Lloyd C. 
Sanders in the "Great Writers" series and W. Fraser Rae, Sheridan: 
a Biography ( z  vols., 1896). The Life of R .  B. Sheridan by Walter 
Sichel (1909) is the best account now available. 

Among the numerous modern editions of Sheridan's plays, of which 
only The Rivals was published by the dramatist himself, may be men- 
tioned: Sheridan's Plays now printed as he wrote them ( ~ g o z ) ,  edited 
by W. Fraser Rae; The Plays of R .  B. Sheridan  goo), edited by 
A. W. Pollard; and Sheridan's Comedies (Boston, U.S.A., 1885), with 
a valuable introduction by Brander Matthews. For further details 
consult the bibliography by J.  P. Anderson in the Life by Lloyd C. 
Sanders. 

SHERIDAN, THOMAS (1687-1 738)) grandfather of the 
dramatist, Richard Brinsley Sheridan (see above), was born a t  
Cavaii and educated a t  Trinity Co!!ege, Dublin. H e  married 
Elizabeth, heiress of Charles MacFadden, and thereby restored 
to the Sheridan family Quilcagh House, which they had forfeited 
by their Jacobite sympathies. When Swift came to Dublin as 
dean of St. Patrick's, Sheridan was a schoolmaster of high repute, 
and the two men were soon close friends. Sheridan was his confi- 
dant in the affair of Drapier's Letters;  and it  was at  Quilcagh 
House that Gulliver's Travels was prepared for the press. Through 
Swift's influence he obtained a living near Cork. His correspond- 
ence with Swift and his whimsical "Art of Punning" make clear 
from whom his grandson derived his high spirits. H e  was no 
mean scholar, and translated the Philoctetes of Sophocles (1725), 
the Satires of Perseus (1728), and the Satires of Juvenal (1739) 
His latter days were not prosperous. H e  offended Swift by ful- 
filling an old promise to  tell the dean if he ever saw signs of 
avarice in  him, and the friends parted in  anger. H e  died in poverty 
on Oct. 10, 1738. 

SHERIDAN, THOMAS ( I  7 19-1 788), son of Thomas 
Sheridan (1687-1738; see above), was born in  Dublin in 1719. 
His father sent him to Westminster; but he completed his edu- 
cation at  Trinity college, Dublin, where he took his B.A. in 1739. 
Then he went on the stage, and wrote a play, Captain O'Blunder, 
or the  Brave Irishman, which became a stock piece, though i t  
was never printed. His first appearance in London was a t  Covent 
Garden in March 1744, when he acted for three weeks in a 
succession of leading parts, Hamlet being the first. I n  October 
he appeared a t  Drury Lane, playing Horatio in Rowe's Fair Peni- 
ten t ,  and subsequently as Pierre in Otway's Venice Preserved, 
and in Hamlet and other parts. I n  1747 he became manager of 
the Theatre Royal, Dublin, and married Frances Chamberlaine, 
the novelist. H e  conceived a scheme of British education, and t o  
push this he lectured at  Oxford and Cambridge, being incorporated 
M.A. in both universities. But the scheme did not make way, and 
in 1760 he was acting under Garrick at  Drury Lane. As an 
actor, he is placed by Churchill (Rosciad 1. 987) in the second 
rank, next to Garrick, but there is no hint of possible rivalry, 
and he is described as one whose conceptions were superior t o  
his powers of execution, whose action was always forcible but 
too mechanically calculated, and who in spite of all his defects 
rose to greatness in occasional scenes. Through Sheridan's efforts 
Samuel Johnson had been given a pension, and so impressed was 
Lord Bute with Sheridan's own scheme for a Pronoltncing Dic-  
tionary that he granted him a pension of f 200 a year. 

I n  1764 he went to  live in France, partly fo: Mrs. Sheri- 
dan's health, partly to study the system of education. His wife 
died in 1766 and soon afterwards he returned to England. I n  
1769 he published a matured Plan of Education for  the  Young  
Nobil i ty and Gentry,  and in 1780 his General Dictionary o f  t h e  
English Language (2  vols.). After his son's brilliant success he 
assisted in the management of Drury Lane, and occasionally 
acted. His Li fe  of S.tuift, a very entertaining work in spite of 
its incoi~lpleteness as 3 biography, was written for the 1784 edi. 
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tion of Swift's works. H e  died at  Margate on Aug. 14, 1788. 

SHERIDAN, a city of northern Wyoming, U.S.A., a t  the con- 
fluence of Big and Little Goose Creeks, 3,737 ft. above sea-level; 
the county seat of Sheridan county and the largest city in the 
northern part of the State. I t  is on Federal highways 14 and 87, 
and is served by the Burlington (railway) route. Pop. (1930) was 
8,536; in 1940 it was 10,529 The city lies in a broad green 
valley, surrounded by the snow-capped peaks of the Big Horn 
mountains. The Big Horn national forest (1,136,000 ac.), in 
which are two living glaciers, many peaks 10 to 13,000 ft.  high, 
over 200  lakes, and more than 2,000 mi. of trout streams, is about 
15 mi. west. Sheridan is an important point on the Burlington, 
which maintains extensive repair shops and a tie-treating plant 
there; and is the wholesale and jobbing centre of a wide territory, 
devoted largely to stock raising and the production of wool, diver- 
sified farming and dairying. One of the world's largest sub- 
bituminous coal fields is there, and mining is an important in- 
dustrial activity. Manufacturing facilities include a flour mill, a 
beet-sugar factory, a brewery, creameries, iron works, and a brick 
and tile plant. In the vicinity are dude ranches. The city was 
planned in 1882 by J. D. L O U C ~ S ,  who named it  in honour of his 
commander in the Civil War. I t  was incorporated in 1884. 

SHERIFF or SHIRE-REEVE, often called "high sheriff," 
the English and Irish executive authority in a county, or other 
place, often called his "bailiwick." The office also exists in about 
2 0  ancient cities and boroughs, among which may be named Lon- 
don, Norwich, York, Bristol, Oxford, Lincoln, Chester and Canter- 
bury in England, and Dublin, Cork, Limerick and other places in 
Ireland. I n  most of these the office is of an honorary nature. The 
office is a t  present an annual one, though this has not been always 
the case. Three names are put on the list by the chancellor of the 
exchequer and the judges of king's bench division on the mor- 
row of St. Martin, Nov. 12, and the first name is usually pricked 
by the king in council in the February or March following. City 
and borough sheriffs are usually appointed by the corporations on 
November 9. London and Middlesex are specially provided for by 
the act of 1887, s. 33, and the sheriffs of the counties of Cornwall 
and Lancaster are separately appointed, the act not applying to 
them. 

The shrievalty was a t  one time an important office. The ap- 
pointment appears to have been originally by popular election, a 
right confirmed by 28 Edw. I. c. 8, but ultimately vested in the 
crown except where the office was hereditary. At one time con- 
tributions to  the expense of the office were made by the magis- 
trates and others of the county. "Sheriff-tooth" was a tenure on 
condition of supplying entertainment to the sheriff a t  the county 
court. Up to the 19th century "riding with the sheriff" was an 
incident of the assizes, the riders being some of the principal men 
of the shire who brought with them wine and victuals in  order to 
assist the sheriff in showing hospitality to  the judges. 

To-day the duties of the sheriff depend on numerous statutes be- 
ginning with 2 Edw. 111. c. 3 (1328). The most important is the 
Sheriffs act 1887, mainly a consolidating act applying to England 
only. The person nominated is usually a magistrate for the county, 
but anyone is eligible if he has land in the county. Exempt are 
peers, clergy, officers in active service, practising barristers and 
solicitors and others. Poverty is also a ground of exemption. The 
sheriff appoints his undersheriff. The duties of the office are both 
administrative and judicial. H e  attends on the judges a t  assizes 
and election petitions and is responsible for the execution of writs 
and of the sentence of death, acts as returning officer a t  parlia- 
mentary elections, prepares the panel of jurors for assizes and is 
liable for the safe custody of prisoners. H e  or his deputy sits to  
assess damages under the Lands Clauses Act 1845,and also in cases 
sent to  the sheriff's court for  the assessment of damages. The 
expenses of the office are partly met by the Treasury. A sheriff 
cannot during his year of office act as a magistrate for the county 
of which he is sheriff. 

See Sir M .  Hale, A Short Treatise Touching Sherips Accompts 
(1683) ; W .  Greenwood, Bozrleuterion (1685) ; The Compleat Sherifl 
(1696) ; F .  Pollock and F. W. Maitland, Hist. Eng. Law (1898) ; 
W .  S. Holdsworth, Hist. Eng. Law (1903) ; P. E. Mather, Compendium 
o f  Sheriff and Execution Law (1903) ; W. S. McKechnie, Magna 

Carta (1905). 
Scotland is divided into 15 territorial sheriffdoms in each of. 

which a sheriff exercises administrative and judicial functions; 
his administrative functions being partly statutory, partly the 
result of custom. H e  is Returning Officer in Parliamentary elec- 
tions for constituencies within his sheriffdom. The appointment, 
tenure of office and judicial duties of a sheriff are fixed by the 
Sheriff Court (Scotland) Acts, 1907 and 1913. The sheriff, in his 
judicial aspect, is one of the judges of the Sheriff court of the 
sheriffdom. That court, exercising an extensive local jurisdiction, 
in matters civil and criminal, comprises, on its civil side, a court 
of first instance and an appellate court, but on its criminal side it 
has no general appellate jurisdiction. The sheriff sits as  the single 
appellate judge in the Appeal court. 

The original jurisdiction of the Sheriff court is, generally speak- 
ing, exercised by the salaried sheriff-substitutes attached to the 
sheriffdom. At the present day the sheriff and salaried sheriff- 
substitutes are appointed by  the Crown on the recommendation 
of the secretary of State for Scotland. The sheriff, to  be appointed. 
must be an advocate or a salaried sheriff-substitute of five years' 
standing. H e  is removable by order of secretary of State for 
Scotland proceeding upon a report of the Lord President of the 
Court of Session and the Lord Justice Clerk declaring the sheriff, 
by reason of inability, neglect of duty or misbehaviour, to be unfit 
for his office. The order of the secretary of State must lie before 
both Houses of Parliament for four weeks before it becomes oper- 
ative. The qualification for appointment as salaried sheriff-substi- 
tute is that he shall be an advocate or a law agent in Scotland of 
five years' standing. The salaried sheriff-substitute is removable 
from office by the secretary of State for Scotland de plano upon 
a report by the Lord President and the Lord Justice clerk for 
inability or misbehaviour. 

Honorary sheriff-substitutes are appointed by writing un- 
der the hand of the sheriff and they hold office during his pleasure. 

Besides the sheriffs of counties, there is a sheriff of Chancery 
appointed by the Crown whose duties are confined t o  the service 
of heirs. 

See W. J. Lewis, Sheriff Court Practice (1923). 
Ireland.-The sheriff has much the same duties as in England 

His position is defined by  numerous statutes, beginning with 53 
Geo. 111. c. 68 (1817). 

U n i t e d  States.-The office of sheriff is generally elective. The 
sheriff has administrative and limited judicial authority. H e  some- 
times serves for combined counties, as in England for Cambridge 
and Huntingdon. (J. WA.) 

SHERIFFMUIR, a battlefield situated on the verge of the 
extreme north-western flank of the Ochils, Perthshire, Scotland. 
watered by Wharry Burn, an affluent of the Allan. I t  lies within 
the bounds of the parish of Dunblane, zam. E. by  N. of the 
town. I t  was the site of an indecisive battle (Nov. 13, 1715) 
between the Jacobites, about 12 ,000 strong, under John Erskine, 
earl of Mar, and 4,000 Royalists under Archibald Campbell, after- 
wards duke of Argyll. Both sides, each of which lost 500 men, 
claimed the victory, although in point of fact Mar deemed it  
prudent to  retreat. The "battle stone" enclosed by a railing marks 
the scene of the encounter. 

SHERMAN, JAMES SCHOOLCRAFT (185 5-191 z) ,  
American politician, was born near Utica, N.Y., on Oct. 24, 
1855. He graduated a t  Hamilton college in 1878 and was 
admitted to the bar in 1880. H e  was elected mayor of Utica in 
1884. In  1886 he was elected to  the U. S. House of Representa- 
tives and was returned continuously until 1908, excepting the 
term 1891-93. H e  was chairman of the Republican State conven- 
tion in 189j, 1900 and 1908; and chairman of the Republican 
national committee in 1906. At the Republican national conven- 
tion of 1908 he was nominated vice-president and was elected on 
the ticket with William Howard Taft.  Four years later he was 
renominated, but died at  Utica, on Oct. 30, 1912, shortly before 
the elections. 

SHERMAN, JOHN (1823-I~OO), American financier and 
statesman, a younger brother of Gen. W. T .  Sherman, was born 
at Lancaster, 0 ,  on May 10, 1823, H e  began the study of law 



SHERMAN 
a t  Mansfield, O., and was admitted to  the bar in 1844. For ten 
years he practised his profession with success, and with only cas- 
ual interest in politics, but upon the repeal of the Missouri Com- 
promise by the Kansas-Nebraska bill in 1854, he joined the great 
popular movement in Ohio against the policy represented by this 
bill, and was elected to  Congress in the autumn of that year as 
an "Anti-Nebraska" man. I n  the summer of the next year he 
took an active part in the formal organization of the Republican 
Party in the State, and at  the opening of Congress in December 
began a long career of public service. As a member of the House 
(18 j 5-61) he quickly manifested the qualities which characterized 
his whole political life. Though a thorough and avowed partisan, 
he was within the party the counsellor of moderate rather than 
extreme measures, and thus gained on the whole a position of 
great influence. H e  was a member of the committee sent by the 
House in 1856 to investigate the troubles in  Kansas, and drafted 
the report of the majority. I n  March of 1861 he took his seat 
in the Senate in which he sat continuously until he became secre- 
tary of the Treasury in 1877. His interest and efficiency in finan- 
cial legislation in the House led to  his appointment on the Senate 
committee of finance, and after 1867 he was chairman of this 
influential committee. H e  thus became associated with the enact- 
ment of all the great fiscal laws through which the strain of war 
and of reconstruction was sustained. H e  gave earnest support t o  
the Legal Tender Act, and the substitution of the national for 
the State banking system. The Resumption Act of 1875, 
which provided for the return of specie payments four years later, 
was largely his work, and his appointment to the head of the 
Treasury department by President Hayes in 1877 enabled him to 
carry the policy embodied in the law to successful execution. 

At the end of the Hayes administration he was again elected 
to the Senate from Ohio and held his seat until 1897. During this 
period he was largely concerned in the enactment of the Anti- 
Trust Law of 1890, and of the so-called Sherman Act of the same 
year, providing for the purchase of silver and the issuing of Treas- 
ury notes based upon it. I n  1880 and 1888 he aspired actively 
to the Republican nomination for the Presidency, but failed to 
obtain the requisite support in the Convention. During the last 
years of his senatorial career he was chairman of the Senate com- 
mittee on foreign affairs. Upon the accession of President McKin- 
ley in 1897, he became secretary of State; but under the tension 
of the war with Spain the duties of the office became too exacting 
for his strength a t  his age, and in April 1898 he resigned and 
withdrew into private life. H e  died a t  Washington on Oct. 22, 
1900. 

A selection from the correspondence of John Sherman and his 
brother Gen. W. T. Sherman was published as The Sherman Letters in 
1894. Sherman published Recollections of Forty Years in the House, 
Senate and Cabinet: an Autobiography (Chicago, 1895). A volume 
of Selected Sfieeclees was published in 1879. See Life, by T. E.  Burton 
(1906). 

SHERMAN, ROGER ( I  7 2 1-1 793), American political 
leader, a signer of the Declaration of Independence, was born in 
Newton (Mass.), on April 19, 1721 (Old Style). He removed 
with his parents to  Stoughton in 1723, attended the country school 
there, and learned the cobbler's trade in his father's shop. Re- 
moving to New Milford (Conn.), in 1743, he worked as county 
surveyor, studied law, and in 1754 was admitted to  the bar. H e  
was treasurer of Yale college in 1765-76, a delegate to the 
Continental Congress in 1774-81 and again in 1783-84, a member 
of the Connecticut committee of safety in 1777-79 and in 1782, 
mayor of New Haven in 1784-93, a delegate to the Federal Con- 
stitutional Convention of 1787 and to the Connecticut ratifica- 
tion convention of the same year, and a member of the Federal 
House of Representatives in 1789-91 and of the U.S. Senate in 
1791-93. 

H e  was on the committee which drafted the Declaration of 
Independence, and also on that which drafted the Articles of Con- 
federation. His greatest public service, however, was performed 
in the Federal Constitutional Convention. In the conflict between 
the large State party and the small State party, he and his col- 
leagues played the rdle of peacemakers. In  the Federal Congress 
(1789-93) he favoured the assumption of the State debts, the 

establishment of a national bank and the adoption of a protective 
tariff policy. H e  was strongly opposed to slavery. H e  died in 
New Haven on July 23, 1793, 

Lewis H. Boutell's Life o f  Roger Sherman (Chicago, 1896), based 
on material collected by Senator Hoar, is a careful and accurate work. 

SHERMAN, WILLIAM TECUMSEH (1820--18g1), 
American general, was born on Feb. 8, 1820, a t  Lancaster, 0. H e  
was descended from Edmond Sherman, who emigrated from 
England to the Massachusetts bay colony in 1634. His father, 
Charles R. Sherman, a judge of the supreme court of Ohio, died 
suddenly in 1829, leaving his widow with a family of young chil- 
dren. William was adopted by Thomas Ewing, a close friend 
of the father, sometime a senator of the United States and a mem- 
ber of the national cabinet. I n  1836 he entered West Point, and 
on graduating near the head of his class he was appointed second 
lieutenant. His first field service was in Florida against the 
Seminole Indians. The usual changes of station and detached 
duty made him acquainted with the geography of all the South- 
ern states. H e  also employed much of his time in the study of 
law. When the war with Mexico began in 1846 he asked for 
fieid duty, and was ordered to join an expediiion going to Cali- 
fornia by sea. H e  was made executive officer in  administration of 
local government till peace came in 1848 and the province was 
ceded to the United States. I n  1850 he married Ellen Boyle, 
daughter of Thomas Ewing, then secretary of the interior. 

I n  1853 he resigned from the army and returned to California 
to conduct a t  San Francisco a branch of a St. Louis banking- 
house. H e  continued successfully in the management of this busi- 
ness until 18j7. Afterwards for a short time he was engaged in 
business at  New York and in 18 j8 practised law a t  Leavenworth, 
Kansas. In  18j9, the state of Louisiana proposing to establish a 
military college, Sherman was appointed its superintendent. This 
institution was opened on Jan. I ,  1860, and here Sherman re- 
mained until the spring of 1861, when i t  was evident that Louis- 
iana would join the states seceding from the Union. H e  thereupon 
resigned the superintendency and returned to St.  Louis. Though 
his brother John Sherman was a leader in the party which had 
elected Lincoln, William Sherman was very conservative on the 
slavery question, and his distress at  what he thought an unneces- 
sary rupture between the states was extreme. Yet his devotion to 
the national constitution was unbounded, and he offered his serv- 
ices as soon as volunteers for the three years' enlistments were 
called out. 

On May 14, 1861, Sherman was appointed colonel of a new 
U.S. infantry regiment, and was soon assigned t o  command a bri- 
gade in Gen. McDowell's army in front of Washington, serving 
with it in the first battle of Bull Run. Promoted brigadier-general 
of volunteers, Sherman was in August sent to Kentucky t o  serve 
under Gen. Robert Anderson. I n  October he succeeded to the 
command of the department. Within a month he reported that 
200,000 men would be required for the Kentucky campaign. H e  
was relieved of his post soon afterwards in consequence, but the 
event justified Sherman's view. H e  was soon re-employed in a 
minor position, and, a t  the head of a division of new troops, 
accompanied Grant's army to Pittsburg Landing. At the battle 
of Shiloh Sherman's gallant conduct gained him promotion to 
major-general. H e  took part in Halleck's advance on Corinth. 
Miss., and a t  the close of 1862 led the Mississippi column in the 
first \.ricksburg campaign. H e  suffered defeat a t  Chickasaw Bayou. 
but the capture of Fort Hindman, near Arkansas Post, compen- 
sated to  some extent for  the Vicksburg failure. I n  Grant's final 
Vicksburg campaign Sherman commanded the right of the line. 

After the surrender (July 4, 1863) Sherman was sent to  
oppose Gen. Johnston in the country about Jackson, Miss. In  
July he was made a brigadier-general in the regular army. When, 
after Rosecrans's defeat a t  Chickamauga, Grant was placed in 
supreme command in the west, Sherman succeeded to the com- 
mand of the Army of the Tennessee, with which he took part in 
the battle of Chattanooga (9 .v. ) .  In  hlarch, 1864, when Grant be- 
came general-in-chief Sherman was made cpmmander of the mili- 
tary division of the Mississippi, including his Army of the Ten- 
nessee, now under hlcpherson, the Army of the Cumberland, 



under Thomas, and the Army of the Ohio, under Schofield. Mak- 
ing detachments for garrisons and minor operations in a theatre of 
war over Soom. wide, he assembled, near Chattanooga, his three 
armies, aggregating ~oo ,ooo  men, and began (May 1864) the in- 
vasion of Georgia. After a famous campaign of careful manoeuvre 
and heavy combats (see AMERICAN CIVIL WAR), Sherman finally 
wrested Atlanta (9 .v. )  from the Confederates on Sept. I .  

His able opponent Johnston had been removed from his 
command, and Hood, Johnston's successor, began early in October 
a vigorous movement designed to carry the war back into Ten- 
nessee. After a devious chase of a month Hood moved across 
Alabama t o  northern Mississippi. Sherman thereupon, leaving 
behind Thomas and Schofield to  deal with Hood, made the cele- 
brated "March to the Sea" from Atlanta to  Savannah with 60,000 
picked men. After a inarch of 3oom. Savannah was reached in 
Deceniber. Railways and material were destroyed, the country 
cleared of supplies, and the Confederate government severed from 
its western states. I n  Jan. 1865 Sherman marched northwards 
again, once more abandoning his base, towards Petersburg, where 
Grant and Lee were waging their final campaign. Every mile of 
his march northwards through the Carolinas diminished the sup- 
ply region of the enemy, and desperate efforts were made to stop 
his advance. Gen. Johnston was recalled to  active service but his 
forces were inadequate. Sherman defeated him and reached 
Raleigh, the capital of North Carolina, on April 13, having 
marched nearly Soom. from Savannah. Lee's position in Virginia 
was now desperate. Hood had been utterly defeated by Thomas 
and Schofield, and Schofield (moved 2,ooom. by land and sea) 
rejoined Sherman in North Carolina. With 90,000 men Sherman 
drove Johnston before him, and when Lee surrendered to Grant 
Johnston also gave up the struggle. 

Shcrman had the good fortune to learn the art of command by 
degrees. At Bull Run his brigade was wasted in isolated and dis- 
connected regimental attacks, a t  Shiloh his division was com- 
pletely surprised owing to want of precaution; but his bravery 
and energy carried him gradually to  the front a t  the same time 
as he acquired skill and experience. When therefore he was en- 
trusted with an independent command he was in every way fitted 
to  do himself justice. At the head of ~oo,ooo men he showed, 
besides the strategy which planned the Carolinas march and the 
skill in manoeuvre which finally gained Atlanta, the strength of 
will which sent his men to the hopeless assault of Kenesaw to 
teach them that he was not afraid to fight, and cleared Atlanta of 
its civil population in the face of a bitter popular outcry. He is 
justly regarded as one of the great generals of the Civil War. 

When Grant became full general in 1866 Sherman was pro- 
moted lieutenant-general, and in 1869, when Grant became presi- 
dent, he succeeded to the full rank. Gen. Sherman retired after 
being commanding general of the army for 15 years, in 1884. 
H e  died a t  New York on Feb. 14, 1891. An equestrian statue, by 
Saint-Gaudens. was unveiled a t  New York in 1903, and another 
at  Washington in the same year. 

Sherman's Memoirs were published in 1875. See also Rachel Sher- 
man Thorndikc, T h e  Sherman Letters (1894) ; Home Letters of Gen. 
Sherman (~gog) ,  edited by M. A. De Wolfe Howe; S. M. Bowman 
and R. B. Irwin, Sherman and his Campaigns: a Military Biography 
(1865) ; W .  Fletcher Johnson, Li fe  o f  William Terumteh  Shrrman 
(Philadelphia, 1891) ; Manning F. Force, General Sherman (Great 
Commanders series) (1899) ; R. H. Liddell Hart, Shernznrt (1929). 

SHERMAN, a city of northern Texas, U.S.A., 60 m. N. by 
E. of Dallas, in the Red River valley; county seat of Grayson 
county since 1848. I t  is on federal highways 75 and 82, and is 
served by the Frisco, the Missouri-Kansas-Texas, the St. Louis 
Southwestern, the Southern Pacific, the Texas and Pacific rail- 
ways, and truck and bus lines. Population (1940) 17,156 (93% 
native white); 15,713 in 1930 by the federal census. Cotton, 
grain and livestock are the principal products. The 63 manufac- 
turing plants produce $3o,ooo,ooo annually. Sherman retail trade 
territory includes I 16,000 inhabitants. The annual retail sales are 
$ ~ ~ , O O O , O O O ;  average annual value of agricultural products pro- 
duced in this area is $11,624,390, while the annual value of 
livestock, dairy products and poultry totals $3,537,216. Sher- 
man is the seat of Austin college (for men; Presbyterian 

1849) and St. Joseph's Academy. The city has a commission- 
manager form of government. Sherman mas incorporated as  a 
town in 1858, and chartered as a city in 1895. I t  was named 
after General Sidney Sherman, commander of cavalry a t  the bat- 
tle of San Jacinto. 

SHERRINGTON, SIR CHARLES SCOTT (1861- ), 
British physiologist, was educated a t  Cambridge, later going as 
professor to London and Liverpool universities, and finally t o  
Oxford. The guiding principles of his work are t o  be found in 
his book, The Integrative Action of the Nervous System. H e  re- 
ceived the G.B.E. in 1922 and the O.M. in 1924, and was awarded 
the Nobel Prize for Medicine in  1932. 

SHERRY is the most distinctively Spanish of all wines made 
in Spain. I t  is made from grapes grown in a district of which 
Jerez is the centre. 

The vineyards of the Jerez district are divided into three main 
classes, according to the nature of the soil. The soil of the best 
vineyards, those where the finest grapes are cultivated, is calcare- 
ous; it is known as albariza. The soil of other vineyards is mostly 
or entirely clay; it  is known as burros. Lastly, there are vineyards 
planted in sandy soil, known as arenas, from which much wine is 
made but of a distinctly inferior quality. The drier types of 
sherry are shipped under the names of Amontillado and Vino de 
Pasto; the richer wines under the names of Oloroso and Amoroso. 

BIBLIOGRAPHY.-E. Boutelon, Memoria sobre el cuttivo de la vid en  
San Lucar,y Jerez (18.79). F. W .  Cozens, Sherryana (1887). AndrC L. 
Simon, Wzne and Spzrzts (1919) ; The Blood o f  the Grzpe (1920) ; 
Wine and the Wine  Trade (1921) ; T h e  Supply,  the Care, and the Sale 
of Wine (1923). Don P.  Verdad, From vineyard to  decanter (1876). 

(A. L. S.) 
'S MERTOGENBOSCH, the capital of the province of North 

Brabant, the Netherlands, a t  the confluence of the rivers Dommel 
and Aa, which unite to form the Dieze, and a junction station 29 j  
mi. S.S.E. of Utrecht (also known as 'sBosch, or den Bosch, 
French Bois-le-Duc). Pop. (1938), 48,032. 's Hertogenbosch is a 
well-built city. The Roman Catholic cathedral of St. John, the 
Janskerk, with its interior in a state of preservation rare in Hol- 
land, is one of the finest in the country. The grammar school was 
once attended by Erasmus. The House of the Fraternity of Our 
Blessed Virgin has many mediaeval relics. At two miles distance 
is the residential suburb of Vught. 

SHERWIN, JOHN KEYSE ( I  75 1-1 790), English engraver 
and historical painter, born in 1751 a t  East Dean in Sussex. His 
father was a wood-cutter employed in shaping bolts for ship- 
builders, and the son followed the same occupation till his seven- 
teenth year. B e  was befriended by William Mitford, upon whose 
estate the elder Sherwin worked, and was sent to study in London. 
He was first with John Astley, and then for three years under 
Bartolozzi-for whom he is believed to have executed a large 
portion of the plate of Clytie, after Annibal Caracci, published as 
the work of his master. H e  was entered as a student of the Royal 
Academy, and from 1774 till 1780 he was an exhibitor of chalk 
drawings and of engravings in the Royal Academy. Establishing 
himself in St. James's Street as a painter, designer and engraver, 
he began to mix in fashionable society. His drawing of the "Find- 
ing of Moses," introducing portraits of the princess royal of Eng- 
land and leading ladies of the aristocracy, hit the public taste, and 
sold largely. I n  1785 he succeeded Woollett as engraver to the 
king, and he also held the appointment of engraver to the prince of 
'C\'ales. He died on Sept. 20, 1790. 

SHERWOOD, MARY MARTHA ( I  7 75-1 8 j I ) ,  English 
author, was born a t  Stanford, Worcestershire, on May 6, 1775, 
the daughter of the Rev. George Butt, D.D., then rector of Stan- 
ford. In  1803 she married her cousin, Captain Henry Sherwood, 
an officer in the British army, and subsequently accompanied him 
to India, where she devoted herself to  charitable work and to 
writing Her Indian story, Litfle Henry and his Bearer, was trans- 
lated into many languages. Her best-known work, however, is 
The History of the Fairchild Family (3 pts. 1818, 1842 and 1847). 
Mrs. Shcrti.ood wrote nearly a hundred stories of a religious type 
and tracts, mdinly for the young. She (lied on Sept. 2 2 ,  18 51 .  

See Tltr Life afzd Times of i t l rs  Shcuwood. From the Diaries o j  
Caplnilz and Mrs. Shevwoad, cditcd 11: F J 11 Darton (rc]ro). 



SHERWOOD FOREST-SHETLAND 
SHERWOOD FOREST, one of the ancient English forests, 

in Nottinghamshire. I t  extended from Kottingham northward to 
Worksop, being over 20 m. long and from 5 to 9 m. broad. The 
soil is sandy and poor, and although a considerable portion has 
been brought under cultivation, the district preserves many traces 
of its ancient character. Sherwood was a crown forest from the 
time of Henry 11. and a favourite hunting-ground of several kings; 
the land was divided between various lords of the manor, and its 
disafforestation was carried out a t  various times. The forest is 
traditionally noted as the retreat of Robin Hood. Considerable 
sections of the forest still remain, particularly near Mansfield, and 
around Rotherham and as parks a t  Wentworth and Wharncliife. 

SHETLAND or ZETLAND, a group of islands constituting a 
county of Scotland, and the most northerly British possession in 
Europe. I t  consists of an archipelago of more than IOO islands 
and islets, north-east of Orkney, between 59" 50' and 60" 52' 
N. and o O 55' and 2" 14' W., and bounded on the west by the 
Atlantic and east by the North sea. The distance from Dennis 
head in North Ronaldshay of the Orkneys to Sumburgh head in 
Shetland is 50 m., but Fair Isle, which belongs to Shetland, lies 
midway between the groups. The islands occupy an area of 
352,319 ac. (excluding water). Besides Mainland, the principal 
member of the group, the more important are Yell, Unst and 
Fetlar in the north, Whalsay and Bressay in the east, Trondra, 
East and West Burra, Papa Stour, Muckle Roe and Foula in the 
west, and Fair Isle in the south. The surface of the islands is 
irregular, frequently rising into considerable hills. Most of the 
scenery consists of treeless and barren tracts of peat and boul- 
ders, but the coast scenery is picturesque and grand, the cliffs, 
precipices of brilliant colouring, reaching a height over 1,000 ft.  
a t  some places. The shores are so extensively indented with voes, 
or firths-the result partly of denudation and partly caused by 
glaciers-that no spot in Shetland is more than 3 m. from the 
sea. There are freshwater lochs in the larger islands and numer- 
ous short streams. The principal capes are Sumburgh head, the 
most southerly point of Mainland; and Fitful head, on the south- 
west of the same island, 2 m. in length and nearly 1,000 ft. high, 
where Norna, the prophetess of Sir Walter Scott's Pirate, was 
supposed to have her abode and which the Norsemen called the 
White Mountain, from the colour of the clay slate composing it. 

The geological character of the islands resembles that of north- 
ern Scotland. Old Red Sandstone, red grits, sandstones and marls 
and conglomerate occur in a narrow belt on the east side of Main- 
land and form the island of Bressay. I n  the western portion of 
Mainland there is a considerable tract of rocks of this age which 
are formed largely of intrusive diabase-porphyrite; similar vol- 
canic rocks occur in Papa Stour. These are penetrated by granitic 
and felsitic intrusions; one of these masses in Papa Stour is a 
handsome pink felsite. Practically all the remainder of the islands 
is occupied by metamorphic schists and gneisses with which are 
associated dikes and masses of intrusive igneous rock. 

His to ry  and Antiquities.- The word Shetland is supposed 
to be simply a modernized rendering of the Old Norse Hjaltland, 
of which the meaning is probably "high land." Of the prehistoric 
inhabitants remains exist in the form of stone circles (three in 
Unst and two in Fetlar) and brochs (of which 75 examples sur- 
vive). The islanders were converted to Christianity in the 6th 
and 7th centuries by  Irish missionaries, in commemoration of 
whose zeal several isles bear the name of Papa or "priest." 
Four stones with Ogam inscriptions have been found at different 
places. About the end of the 8th century both the Shetlands and 
Orkneys suffered from the depredations of Norse vikings, or 
pirates, until Harold Haarfager annexed the islands to Norway 
in 8 7 5  Henceforward the history of Shetland is scarcely sep- 
arable from that of Orkney ( q . ~ . ) .  The people, more remote 
and less accessible t o  external influences, retained their Scandi- 
navian characteristics longer than the Orcadians. The Norse lan- 
guage and customs survived in Foula till the end of the 18th 
century, and phrases of Norse origin still colour the speech. 

A g r i c u l t u r e  a n d  Industries.- In spite of adverse climatic 
conditions, live stock is reared with a fair amount of success. The 
well-known Shetland breed of shaggy ponies is in steady demand. 

The native cattle, also diminutive in size, furnish fine beef and 
milk. The native sheep possess many of the characteristics of 
goats. Their wool is long and fine. I t  is customary to pluck the 
wool by hand rather than shear it. Black-faced and Cheviots are 
also found in some places. Large numbers of poultry and small 
pigs are kept. The lochs and tarns are well stocked with brown 
trout, and the voes and gios, or narrow inlets of the sea with steep 
rocks on both sides, abound with sea trout. Whales of various 
species are frequently captured in the bays and sounds, and whal- 
ing is carried on from a base on Olna firth, on Mainland. The 
grampus, dolphin and porpoise haunt the coasts, and seals are 
caught. There is an immense variety of water-fowl. 

There has been no agricultural advance corresponding to that 
which has taken place in Orkney, mainly owing to the poverty 
of the soil. The majority of holdings are small crofts occupied 
mostly by peasants who combine fishing with farming. Crofting 
agriculture is conducted on primitive methods. There are over 
1,700 crofts of under five acres, but the average holding is about 
eight acres. Only about one-fourteenth of the total area is under 
cultivation, oats and barley being the chief grain, and potatoes and 
turnips the chief green crops. 

The distinctive manufacture is knitted goods of very delicate 
workmanship. The finest work is said to come from Unst, though 
each parish has its own speciality. Women do most of the farm 
work and spend their spare time in knitting. There is considerable 
trade in hand-woven, undyed tweeds. Fishing is the occupa- 
tion of the men, and the real mainstay of the inhabitants. 
Formerly the fishery was completely in the hands of the Dutch, 
whose supremacy was destroyed, however, by the imposition of 
the salt tax in 1712. Then the fishery was neglected by the natives, 
who were content to  use the "sixerns," or six-oared fishing boats, 
till the last quarter of the 19th century, when boats of modern 
type were introduced. Since 1890 the herring fishery has advanced 
rapidly, and the Shetland fishery district is now the most im- 
portant in Scotland. The haaf or deep-sea catch principally con- 
sist of cod, ling and sethe or coalfish. Herrings are cured at  Ler- 
wick, on Unst, and a t  several other fishing stations. Communica- 
tion with the islands is maintained by steamers from Leith and 
Aberdeen to Lerwick, the capital, Scalloway and other points. 

Population.-In 1931 the population was 21,410, the females 
being in the high proportion of 124 to every roo males. In  1931 
there were 33 persons speaking Gaelic and English and none who 
spoke Gaelic only. The population has steadily declined since 1861, 
when i t  was 31,670. Only 24 islands of the group are inhabited, 
and in the case of some of them the population consists solely of 
a few lighthouse attendants, shepherds and keepers. The bulk of 
the inhabited islands are situated off the east and west coast of 
Mainland, two of them being outlying members of the group. 
From south to north they are as follows (the figures indicating 
the population in 1921). Fair Isle (127) lies 24 m. south-west of 
Sumburgh head, and is 3 m. long by about 2 m. broad. I t  has 
rocky cliffs, and North Haven, on the east coast, is almost the 
only place where landing can be safely effected. From the sur- 
vivors of a vessel of the Spanish Armada the natives are said 
to have acquired the art of knitting the coloured goods for which 
they are noted. Mainland (18,2681, the largest island, is 54 
m. long and 2 1  m,  wide, though the bulk of the island is much 
narrower than the extreme width would indicate. 

I n  the promontory of Eshaness may be seen some wonderful 
examples of sea sculpture. The Grind of the Navir ("Gate of the 
Giants") is a staircase carved by the waves out of the porphyry 
cliffs. I n  the rock of Dore Holm is a natural archway, 70 ft. wide, 
and to the south-east of it are the Drougs, stacks of quaint 
shapes. Besides Lerwick (q .v . )  the county town, one of the most 
interesting places in the island is Scalloway, the ancient capital, 
which stands a t  the head of a bay and has a pier, quays, ware- 
houses and cooperages in connection with the fishing industry. 
The ruins of the castle built in 1600 by Patrick Stewart, earl of 
Orkney, stand at  the east end of the bay. On the opposite side 
of the bay is Gallow hill, the old place of execution of witches 
and criminals. The ting, or open-air law court, assembled in 
former days on an island in the Loch of Tingwall (hence its 
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name), about 3 m. farther north. Off the south-eastern coast of 
Mainland, separated by a sound I m. broad and usually visited 
from Sandwick, lies the uninhabited island of Mousa, famous 
for the most perfect specimen of a Pictish broch, or tower of 
defence, in the British Isles. Hevera (28) lies off the west coast 
of Mainland, south of the two Burras. East Burra (169), about 
4 m. long by I m. broad, is separated from Mainland by Clift 
sound, a narrow arm of the sea. West Burra (609), 6 m. long 
by I m. broad, with a very irregular coast-line, lies alongside 
of East Burra and contains a church. I t  is said to be the Burgh 
Westra of Sir Walter Scott's Pkate. Trondra ( I O ~ ) ,  "Trond's 
island," is in the mouth of Scalloway bay. Bressay (583), 6 m. 
long by 3 m. broad, lies I m. E. of Lerwick, from which it is 
separated by the sound of Bressay, in which Haakon V., king of 
Norway, anchored his galleys on the expedition that ended dis- 
astrously at  Largs (1,263). Itlard Hill (742 ft.) is the sailors' 
landmark for Lerwick harbour. Bard head, the most southerly 
point, a haunt of eagles, has an archway at  its foot, and on the 
west side the Orkney Man's cave-a great cavern with fine stalac- 
tites and a remarkable echo. Noss (6) is to the east of Bressay, 
from which it  is separated by  a channel 2 2 0  yds. wide. On the 
east coast the rocks form a headland called the Noup of Noss 
("the peak of the nose"). Off the south-east shore lies the Holm, 
with which communication used to be maintained by means of 
the Cradle of Noss swing or ropes. Noss is utilized in connection 
with the rearing of Shetland ponies. Holm of Papal, "isle of the 
priest" (2), belonging to Bressay parish, lies south-east of Hilda- 
say. Foula (149), 33 m. long by 2 3  m. broad, lies 27 m. W. of 
Scalloway, and 16 m. W. of the nearest point of Mainland. 

The cliffs on its west coast are the home of myriads of sea- 
birds and one of the nesting-places of the bonxie, or great skua. 
The natives are daring cragsmen. The only landing-place is the 
village of Ham, on the east coast. Vaila (IO), in the mouth of 
the Bay of Walls, affords good pasturage. Papa Stour ( I I ~ ) ,  "the 
big island of the priests," lies in the south-west of the great bay 
of St. Magnus. I t  is 2 m. by 3 m. and has very fine caves. Four 
miles north-west are the islets known as the Ve Skerries, where 
seals are found. Whalsay, "whale island" (855), 5 m, by 2 3  m., 
is an importaat fishing station. Muckle Roe, "great red island" 
(189), roughly circular in shape and about 3 m. in diameter, 
lies in the east of St. Magnus bay., Grunay, "green isle" (g), 
Housay (72), Bruray (44), Bound (2) are members of the group 
of Out Skerries, about 4 m. N.E. of Whalsay. Yell (2,129), 
separated from the north-east coast of Mainland by Yell sound, 
is the second largest island of the group (17 m. by 6 m.), though 
towards the middle the voes of Mid Yell and Whale Firth almost 
divide it into two. I t  contains several brochs and ruined chapels 
and is a fishing station. Fetlar (224) lies off the east coast of 
Yell, from which it  is divided by Colgrave sound and the isle 
of Hascosay (4) and is 5 m. by 63 m. Uyea (9) lies south 
of Unst, from which it is divided by the narrow sounds of Uyea 
and Skuda. Unst (1,805), to  the north-east of Yell and separated 
from it by Bluemull sound, is 12 m. by 6 m. I t  has been called 
the "garden of Shetland," and offers inducements to sportsmen in 
its trout and game. Near the south-eastern promontory stands 
Muness castle, now in ruins. Buness, near Balta sound, was the 
house of Dr. Laurence Edmonston (1795-1879), the naturalist. 
Near Balliasta are the remains of three stone circles. I t  is sup- 
posed the tifig, or old Assembly, met a t  this spot before it 
removed t o  Tingwall. Farther north lies Haroldswick, where 
Harold Haarfager is believed to have landed in 872, when he 
annexed the Orkney and Shetland islands to Norway. Burra 
firth, in the north of Unst, is flanked by a series of magnificent 
cliffs. Muckle Flugga (3), which is situated about one mile north 
of Unst, is the extreme northernmost point of Shetland, and has 
long been the site of a lighthouse. 

Shetland unites with Orkney to return a member t o  parlia- 
ment. The island is divided into Mainland district and North 
Isles district. I t  forms a sheriffdom with Orkney and Caithness, 
and there is a resident sheriff-substitute at Lerwick, the county 
town. The county is under school board jurisdiction and Lerwick 
has a secondary school. 

SHEVKET, MAHMUD (1858-1 913), Turkish ~ a s h a .  From 
1901 to 1903 he was military governor of the Hejaz, in Arabia, 
then in what amounted to a state of war. H e  next went in a like 
capacity to Uskub (Skoplje), and there came in contact with 
the Young Turk movement, which had its headquarters in Salo- 
nika. In the spring of 1909 the Old and Young Turks were strug- 
gling for supremacy. A powerful Old Turk counter-revolution 
was prepared, but, in mid-April, the 111. Army Corps, under 
Hussein Husni Pasha, marched from Salonika against Constanti- 
nople. At San Stefano Mahmud Shevket took over t5e command, 
and, after heavy fighting, on April 4 entered Constantinople. 

Impressed by his victory, the National Assembly no longer 
dared to oppose the will of the Young Turks, and on April 26 
voted the deposition of Abdul-Hamid. blahmud Shevket was 
the hero of the day. But he did not care for politics, which he 
considered had been the ruin of the Turkish corps of oficers, and 
preferred to confine his activities to  purely military matters. The 
next few years afforded him plenty of opportunities. I n  1910-11 
he put down a revolt of the Malissors with great energy, and in 
1912 fought against the rebels in Albania. In the summer of 
1912 he became minister of war, and in Jan. 1913 succeeded 
Kiamil as grand vizier. H e  took a very active part in army re- 
forms, but he came into conflict with the Union LibCrale, which 
took its orders from Sherif Pasha in  Paris, and he was murdered 
by one of its members on J ~ n e  11, 191 j. 

SHIAHS (SHIITES) : see ISLAM. 
SHIBARGHAN, a town and khanate of Afghan Turkestan. 

The town lies some 60 m. IV. of Balkh. I t  has a citadel, but is not 
otherwise fortified, and is surrounded by good gardens and excel- 
lent cultivation. The khanate was allotted to  the Afghans by the 
Anglo-Russian boundary agreement of 1873. 

ISHIBBOLETH, a Hebrew word meaning an ear of corn 
or a stream or river, used by Jephthah, probably in the second 
sense with reference to the river Jordan, as a test-word to dis- 
tinguish the Ephraimites, who were unable to  pronounce the slt, 
from the men of Gilead, a t  the passage of the Jordan (Judges 
xii.). The word ciceri was similarly used in the massacre of the 
French known as the Sicilian Vespers, and other "shibboleths" 
are known to history. The term is used of a watchword, catch- 
phrase or cry, to which the members of the party adhere even 
after any significance which it  may have had has disappeared. 

SHIDEHARA, KIJURO, BARON (1872- ), Japanese 
diplomat and statesman. H e  graduated at  the Imperial university 
of Tokyo in 1895, and entered the diplomatic service in the fol- 
lowing year. H e  was appointed Japanese minister to  Holland in 
1914, vice-minister for foreign affairs in 1915, and ambassador 
to the United States in 1919. H e  was created baron in 1920, and 
was one of the delegates to the Washington Conference in 1921- 
22. He became minister for foreign affairs in the Kato Cabinet in 
1924, held this post until 1927, and resumed it 1929-31. 

SHIEL, LOCH, a lake near the Atlantic seaboard of Scot- 
land, lying between the district of Moidart in Inverness-shire and 
the districts of Ardgour and Sunart in Argyllshire. The boundary 
line between the two counties is continued down the river Shiel 
to the sea. The loch is 173 m. long and varies in width from 200  

yd. to I m., and is only 113 ft. above the sea. The maximum 
depth is 420 ft. with a mean depth of 814 ft. Loch Dilate lies 
13 m. E. of Loch Shiel, into which it  flows by the Polloch. I t  is 
14 m. long at  its maximum, with a maximum depth of 55 ft. 
I t  receives the Finnan and other small streams and discharges by 
the Shiel to the salt-water Loch Moidart. On the north-west and 
south-east it  is skirted by lofty hills, but the land a t  the western 
extremity in Ardnamurchan is low. 

SHIELD FERN, the name applied to  ferns of the genus 
Dryopteris, embracing, in a broadly inclusive sense, about 1,000 

species, widely distributed throughout the world. The name is 
given because of a shield-shaped indusium which, in many species, 
covers the spore-producing structures (sporangia) borne on the 
under surface of the fronds. Many segregates from the inclusive 
genus have been proposed. In  North America and Europe occur 
species of Thelypteris (marsh fern group), Gymnocarpiurn (oak 
fern group) and true Dryopteris (male fern group). 



SHIELDS- 
SHIELDS, FREDERIC JAMES (1833-1911). British 

painter and decorative artist, was born at  Hartlepool, Durham, 
England, on Rlarch 14, 1833, the son of a bookbinder and printer. 
He was educated a t  the charity school of St. Clement Danes, and 
after drawing from the antique for a few months at  the British 
Museum ( 1 8 ~ 7 ) ~  worked with firms of lithographers in London, 
Manchester and Halifax (1856). From 1867-75 he lived at  Man- 
chester, but after touring Italy settled in London in 1876. He was 
associated for many years with Brown, and with Rossetti, whose 
memorial window in the church at  Birchington he designed. I n  
1896 he moved to Wimbledon, where he died on Feb. 26, 1911. 

The oil painting and decorative designs to which he devoted 
himself in his later years were less suited to his talents than his 
earlier illustrative work (e.g., the Pilgrim's Progress and Defoe's 
Journal of the Plagr~e Year). H e  designed (1875-80) the stained 
glass and mosaic decoration for the duke of Westminster's chapel 
a t  Eaton and (1887) the decoration for St. Luke's church, Cam- 
bermell. The decoration of the Chapel of the Ascension, Bays- 
water road, occupied the last 2 0  years of his life. Exhibitions of 
Shields' work were held a t  the Brazenose club, Manchester (May 
1880). and at  the A l ~ i n e  club gallery (Oct. 1911). 

Mrs. Ernestine Mills, Life and Letters of ~rbde i i c  Shields (1912). 
SHIELDS. JAMES (1810-187q), U.S. soldier, was born 

in ~ungannon:  cbuntv ~ v r d n e ,  1reland: in 1810. H e  emigrated to 
the united States in-18i6, and in 1832 began to law in 
Kaskaskia, Illinois. H e  was prominent in Democratic politics, 
was a member of the Illinois house of representatives in 1836- 
38, state auditor in 1841-43, judge of the supreme court of the 
state in 1843-45, and commissioner of the U.S. General Land 
office in 1845-47 I n  the Mexican War he served as a brigadier 
general of volunteers under General Zachary Taylor on the Rio 
Grande, under General John E. Wood in Chihuahua, and under 
General Winfield Scott in the southern campaign; he was 
breveted major general for gallantry at  Cerro Gordo, where he 
was severely wounded, and he was again wounded at  Chapultepec. 
I n  1849-55 he was U S .  senator from Illinois; and in 1858-59 
senator from Minnesota. I n  1860 he removed to California. I n  
Aug. 1861, soon after the outbreak of the Civil War, he was 
commissioned brigadier general of volunteers; in March 1862 he 
succeeded to the command of General Frederick W. Lander's 
division; he was in command on the Federal side a t  Winchester 
(March 23, 1862) and a t  Port Republic (June 9) ;  and in March 
1863 he resigned his commission. H e  then settled in Carrollton, 
Mo., and in 1875 was a member of the state house of represent- 
atives; in 1879 he was U.S. senator from Missouri for six weeks 
to fill an unexpired term. H e  died at  Ottumwa, Iowa, on June I, 

1879 
SHIELS, ROBERT (1-1753), British writer, was born in 

Roxburghshire shortly before I 700. Moving to London, where 
he was a printer, he was employed by Samuel Johnson as an 
amanuensis on the Dictionary. When this work was completed 
Shiels, with others, began the compilation of a five-volume Lives 
of the Poets, published shortly before his death. Although this 
work bore the name of Theophilus Cibber (1703-58), playwright 
and actor, i t  was actually Shiels who did most of the writing. 
Shiels also wrote a poem, "Marriage," in blank verse; "Musi- 
dorus," an elegy of James Thomson; and several other pieces. 
H e  died in London Dec. 27, 1753. 

SHIFNAL, a market town and civil parish of Shropshire, 
England, 17 mi. E.S E. of Shrewsbury on G.W.R. Pop. (1931) 
3,228. The church of St. Andrew is cruciform and full of fine 
details of late Norman, Early English and Decorated work. Trade 
is mainly agricultural, and a cattle fair is held in November. The 
riame of the town was Idesall when in I 591 a fund was raised by 
royal favour to rebuild it after a fire. Rural dist. pop. (1938) 7,6 59 

Within 6 mi. E. of Shifnal are Tong, Boscobel and the nunnery 
of Whiteladies. Tong castle shares with the castle of the same 
name in Kent the legend of the dealings of the Saxon Hengest 
with the British chieftain Vortigern. The mediaeval building was 
demolished late in the 18th century, and the castle was erected 
in mingled Gothic and Moorish styles. Tong church. of fine early 
Perpendicular work, contains a remarkable series of ornate tombs, 

SHILDON 
mainly of the I 5th and 16th centuries, of members of the Vernon 
and Stanley families, former owners of the castle. 

The Golden chapel on the south side is rich late Perpendicu- 
lar, with a roof of fan-tracery, showing signs of the original 
decoration in colours. The mansion of Boscobel is famous as the 
house in which Charles I1 was concealed in 1651 after an adven- 
turous journey from Worcester, where his arms had failed before 
those of Cromwell. The secret chamber which hid him is pre- 
served, but he also found refuge in a tree of the forest which then 
surrounded Boscobel. A tree close to the house still bears the 
name of Charles's oak, but tradition goes no further than to 
assert that it  grew from an acorn of the original tree. White- 
ladies was a Cistercian nunnery, and the slight remains are Nor- 
man. The pleasant wooded district was formerly part of Brewood 
forest, which extended into Staffordshire. 

SHIGATSE, one of the largest towns in Tibet, next in 
importance to Lhasa, the capital. The town, which is near the 
confluence of the Nyang Chu with the Tsangpo, contains about 
9,000 inhabitants (exclusive of priests) and is about Q mi. long 
and 4 mi. broad. I t  is an important station on the trade route 
up  the Tsangpo from Lhasa, Batang and the east to  Gartok. (See 
TIBET.) About I mi, to the northeast is a monastery. known as 
Konkaling, while to  the southwest is the far-famed Tashi 
lhiinpo monastery, the head of which, since the 17th century, 
has been second only to the Dalai Lama, and is considered by 
some Tibetans to have even greater spiritual authority, though 
not temporal power. Between the Tashi lhiinpo monastery 
and the city is the Thom, or open market, where all the business 
of the city is daily transacted. A wall about I mi. in circum- 
ference surrounds the Tashi lhiinpo monastery, within which are 
many temples and houses, four of the larger temples being deco- 
rated with gilded spires. A wealth of jewels and precious metals 
is said to enrich the images of Tashi lhiinpo. There are about 
3,300 priests. The city is protected by a fort, which stands on a 
low hill to  the northwest. The municipal government is in the 
hands of two depen, assisted by resident Jongpons, who also 
watch the activities of the Tashi Lama in the interests of the 
Dalai Lama. The soil in the neighbourhood of Shigatse is rich 
and productive, and the elevation is I 1,000-1 2,000 ft. 

SHIGNAN and ROSHAN, two small hill states east of the 
Badakshan province of Afghanistan. They extend eastwards from 
the Panja, where it  forms the eastern boundary of Badakshan to 
the Pamirs. The native rulers of Roshan and Shignan claim de- 
scent from Alexander the Great. The two states were conquered 
by Abdur Rahman in 1882, but were assigned to Russia by the 
Durand agreement of 1893. After that agreement Russia retired 
from all districts previously occupied by her on the left bank of 
the Panja, or upper Oxus. Under soviet rule they form a portion 
of one of several soviet republics that border the Oxus. 

SHIKAR, a hunting and shooting term used b y  Anglo-Indians 
to  denote game; i t  may also be used in general for sport. The 
sportsman is a shikari. (See BIG GAME HUNTING and SHOOTING.) 

SH'IKARPUR, a town of British India, in  the Sukkur dis- 
trict of Sind, Bombay. I t  is about 18 mi. from the right bank of 
the Indus, with a station on the North-Western railway, 23 mi. 
N.W. of Sukkur. Pop. ( I ~ s I ) ,  62,505. Shikarpur has been an im- 
portant place in  the past as commanding the trade route through 
the Bolan pass, and its merchants have dealings with many towns 
in Central Asia. Shikarpur was formerly the headquarters of a 
district of the same name. I n  1901 two subdivisions of this dis- 
trict were detached to form the new district of Larkhana, and the 
two other subdivisions were then formed into the district of Suk- 
kur. The railway link between Baluchistan and Sukkur reduced 
the importance of Shikarpur, but the town retained its trade in 
silks and precious stones. 

SHILDON, town and urban district, Durham, England, 9 mi. 
N.W. of Darlington on the L.N.E.R. Pop. (1938) 13,850. Area 7.9 
sq.mi. At New Shildon or East Thickley are extensive railway 
engine and wagon works. The first public train ran from here on 
the Stockton and Darlington railway in 1825. I n  the 1930s the 
town suffered greatly from depression, unemployment a t  times 
surpassing 50%. 



SHILLETO-SHIMOGA 
SHLLLETO, RICHARD (1809-1876), English classical 

scholar, was born at  Ulleskelf in Yorkshire on Nov. 25, 1809. 
H e  was educated a t  Repton and Shrewsbury schools, and Trinity 
college, Cambridge, and in 1867 was elected a fellow of Peter- 
house. His whole life was spent in Cambridge. where he died on 
Sept. 24, 1876. Shilleto was one of the greatest Greek scholars 
of England; in addition, he had an intimate acquaintance with the 
Latin and English languages and literature. His edition of the De 
falsa legatione of Denlosthenes was a standard work, but his first 
two books of Thucydides (an instalment of a long-contemplated 
edition) hardly came up to expectation. His pamphlet Thvcydides 
or Grote? excited a considerable amount of feeling While it un- 
doubtedly damaged Grote's reputation as a scholar, it was felt 
that it  showed a want of appreciation of the special greatness of 
the historian. Shilleto's powers as a translator from English into 
Greek (especially prose) and Latin were unrivalled; a selection 
of his versions was published in 1901. 

SHILLING. An English token coin of the nominal value of 
12 pence. or 24 cents. The origin of the word is somewhat ob- 
scure. There was an Anglo-Saxon coin termed stilling, or scylling, 
worth about fivepence, which is said to be derived from a Teu- 
tonic root, skil, to divide, + ling on the analogy of farthing ( q . ~ . ) .  
The silver shilling was first struck in 1504; in Charles 11's reign 
the edges were first milled; and in George IV's were issued the 
so-called "lion shillings," bearing the royal crest, a crowned lion 
on a crown, a design reverted to in the coinage of Edward VII. 
A shilling is token money merely; it  is nominally in value one- 
twentieth of a pound, but after 1921, when the silver content was 
reduced from thirty-seven to twenty-fortieths, one troy pound of 
silver was coined into 66 shillings. 

SHILLONG, a town of British India, the capital of Assam 
and the headquarters of the Khasi Hills district. I t  is situated 
on a plateau 4,978 ft.  above the sea, 63 mi. by cart road S. of 
Gauhati, on the Brahmaputra. Pop. (1931) 21,300. Shillong 
practically dates from 1864, when the district headquarters were 
transferred from Chercapunji. I t  was chosen as the seat of gov- 
ernment in 1874, when the province of Assam was constituted. 
I t  contains a cantonment, Pasteur institute and research labora- 
tory (for anti-rabies treatment), and schools for the education of 
European and Eurasian boys and girls. I ts  pleasant climate and 
delightful surroundings make Shillong a popular health and holi- 
day resort. 

Every one of the public buildings and houses was levelled to 
the ground by the great earthquake of June 12,  1897, but they 
have since been rebuilt. 

SHILLUH, the name given by the Arabized Moors to the 
Berber peoples of southern Morocco. They occupy chiefly the 
province of Sus. The name is said to be a corruption of dshl22h 
(pl. ishldh),  a camel-hair tent. They are of fine physique, strong 
and wiry, and true Berbers in features and fairness. 

SHILLUK : see NILOTES. 
SHILOH, a town of Ephraim, where for three centuries after 

the Israelite conquest of the Holy Land it  was the depository of 
the Tabernacle and Ark of the Covenant. In  its sanctuary the 
boy Samuel had his vision. With the removal of the Ark Shiloh's 
glory departed and by the time of Jeremiah (vii. 12) it was a 
heap of ruins. 

I t s  identification with the modern SeilGn, 2 mi. S.E. of El- 
Lubban (Lebonah) on an isolated hill affording an ideal site 
for a sanctuary and fortress, is not disputed. (E. R o )  

SHILOH, BATTLE OF. This, the second great battle in 
the American Civil War, also called the battle of Pittsburgh Land- 
ing, was fought on April 6 and 7, 1862, between the Union forces 
under Grant and Buell and the Confederates under A. S. Johns- 
ton and Beauregard. I n  view of operations against Corinth, 
Miss., Grant's army had ascended the Tennessee to Pittsburgh 
Landing and there disembarked, while the co-operating army 
under Buell moved across country from Nashville to join it. The 
Confederates concentrated 40.000 men a t  Corinth and advanced 
on Pittsburgh Landing with a view t o  beating Grant before Buell's 
arrival, but their concentration had left them only a narrow mar- 
gin of time, and the advance was further delayed by the wretched 

condition of the roads. Beauregard advised Johnston to give u p  
the enterprise, but on account of the bad effect a retreat would 
have on his raw troops Johnston resolved to continue his advance. 
Grant meantime had disposed his divisions in camps around the 
Landing rather with a view to their comfort than in accordance 
with any tactical scheme. No entrenchments were made; Halleck, 
the Union commanding general in the West, was equally over- 
confident, and allowed Buell to march in leisurely fashion. Even 
so, more by chance than intentionally, Buell's leading division was 
opposite Savannah 9 mi. below the Landing, awaiting only a ferry, 
on the evening before the battle; Grant, however, declined to 
allow it  to cross, as  he thought that there would be no fighting for 
some days. At 6 A.M. on April 6, near Shiloh church ( 2  mi. from 
Pittsburgh Landing), the Confederate army deployed in line of 
battle, and advancing directly on the Landing, surprised and broke 
up a brigade of the most advanced Union division (Prentiss's) 
which had been sent forward from camp to reconnoitre. The  
various Union divisions hurriedly prepared to defend themselves, 
but they were dispersed in several camps which were out of sight 
of one another, and thus the Confederate army lapped round the 
flanks of each local defense as it encountered it. The two 
advanced divisions were swiftly driven in on the others, who were 
given a little time to prepare themselves by the fact that in the 
woods the Confederate leaders were unable to control or ma- 
noeuvre their excited troops. But the rear Union divisions, though 
ready, were not connected, and each in turn was isolated and 
forced back, fighting hard, towards the Landing. The remnant of 
Prentiss's division was cut off and forced to surrender. Another 
division had its commander, W. H.  L. Wallace, killed. But on the 
other side the disorder became greater and greater, many regi- 
ments were used up, and Johnston himself was killed in vainly 
attacking on a point of Wallace's line called the Hornet's Nest. 
The day passed in confused and savage scuffles between the raw 
enthusiasts of either side, but by 5:30 P.M. Grant had formed a 
last (and now a connected) line of defense with one brigade of 
Buell's leading division (Nelson's) and all of his own infantry that 
he could rally. This line was hardly 600 yd. from the Landing, 
but it was in a naturally strong position, and Beauregard sus- 
pended the attack a t  sunset. There was a last fruitless assault, 
delivered by some of the Confederate brigades on the right that 
had not received Beauregard's order against Nelson's intact troops, 
who were supported by the fire of the gunboats on the Tennessee. 
During the night Grant's detached division (Lew Wallace's) and 
Buell's army came up, totalling 25,000 fresh troops, and a t  j A.M. 
on the 7th Grant took the offensive. Beauregard thereupon 
decided to extricate his sorely-tried troops from the misadventure, 
and retired fighting on Corinth. About Shiloh church, a strong 
rear-guard under Bragg repulsed the attacks of Grant and Buell 
for six hours before withdrawing, and all that Grant and Buell 
achieved was the reoccupation of the abandoned camps. I t  was a 
Confederate failure, but not a Union victory, and, each side being 
weakened by about ~ o , o o o  men, neither made any movements for 
the next three weeks. 

See F. A. Shoup, "The Art of War in '62-Shiloh," United Service, 
ser. 3 ,  vol. viii., p. 67-80 (1905) ; and S. M. Howard, The Illustrated 
Comprehensive History of the Gveat Battle o f  Shiloh (Gettysburg, 
S.D., 1921).  

SHIMER, HERVEY WOODBURN (1872- ), U.S. 
palaeontologist, was born a t  Martins Creek, Pa., April 17, 1872 
and was educated a t  Lafayette college and a t  Columbia university, 
where he received his doctorate in 1904. H e  joined the faculty 
of Columbia as an assistant palaeontologist in 1901, advancing 
to instructor in 1903, assistant professor in 1908, associate 
professor in 1912 and full professor in 1922. Shimer was author 
of A n  Zntrodzrction to  the Study o f  Fossils (1914; rev. ed. 1933) ; 
A n  Introduction to Earth History (1925) and Evolz~tion and M a n  
(1929). 

With A. W. Grabau he also prepared North American Index 
Fossils (2 vols., 1909-10). 

SHIMOGA, a town and district in Mysore, southern India. 
The town is situated on the Tunga river, and is the terminus of a 
branch railway. I t  has cotton ginning and pressing factories and 
iron and steel works. Pop. (1931) 20,661. The area of the district 
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is 4,048 sq.mi. In  the east the Tunga, Bhadra and Varada rivers 
unite to form the Tungabhadra, which ultimately falls into the 
Kistna and so into the Bay of Bengal, while in the west a few 
minor streams flow to the Sharavati, which near the northwestern 
frontier bursts through the Western Ghats at  the celebrated Falls 
of Gersoppa ( q . ~ . ) .  

The western half of the district is mountainous and covered 
with magnificent forest, and is known as the Malnad or hill coun- 
try, some of the peaks being 4,000 ft. above sea-level. The general 
elevation of Shimoga is about 2,000 ft.; and towards the east it  
opens out into the Maidan or plain country, which forms part of 
the general plateau of Mysore. Manganese is worked. The soil 
is loose and sandy in the valleys of the Malnad, and in the north- 
east the black cotton soil prevails. Shimoga presents much variety 
of climate. The southwest monsoon is felt in full force for about 
2 5  mi. froin the Ghats, but the rainfall gradually diminishes to  
31 in. a t  Shimoga station and to 25  in. or less at  Chennagiri. The 
population in 1931 was 519,987. Rice is the staple crop; next 
in importance is sugar cane; areca nuts are also extensively grown; 
and miscellaneous crops include vegetables, fruits, and pepper. 
The mineral products of the district inc!ude iron ore and laterite. 

During the Mohammedan usurpation of Mysore from 1761 t o  
1799, unceasing warfare kept the whole country in constant tur- 
moil. After the restoration of the Hindu dynasty, Shimoga became 
the scene of disturbances caused by the maladministration of the 
Deshast Brahmans, who had seized upon every office and made 
themselves obnoxious. 

These disturbances culminated in the insurrection of 1830, 
which led to the direct assumption of the administration by the 
British. 
SHINGLES. The popular name for the variety of herpes 

(q.v.) k n o m  as herpes zoster, from its tendency to extend in 
girdle fashion around the waist, i.e., one or both sides of the 
chest. The rash of shingles in itself is but moderately painful, 
but the importance of the condition lies in the hyperaesthesia 
of the skin in neighbouring parts supplied by the same nerve. 
This hyperaesthesia is such that the slightest touch causes a burn- 
ing pain resembling that occasioned by touching a raw and highly 
sensitive surface. Associated with the pain due to the eruption 
are muscular and joint pains (possibly resulting from the enforced 
immobilization of the part) and these, in the form of cramps, 
may be even more severe than the superficial pain. As a result of 

. such paroxysms of pain, sleep is interfered with, often to an 
important extent, and the patient looks tired and worried. Never- 
theless, he is not ill as with an acute infective illness, though the 
temperature may be raised a little a t  times. Paroxysms of pain 
are often determined by extraneous causes, e.g., in the case of 
herpes of the thigh by a full rectum, hunger, insufficient or exces- 
sive warmth. The real importance of the disease lies in the fact 
that the pain is often so severe that there is a danger that re- 
course may be made to morphia for its relief. I n  view of the dura- 
tion of the associated neuralgic pain, the danger of inducing the 
morphia habit is very great, and use of morphia and other opiates 
must be avoided a t  all costs. Though distressing, the disease is 
never fatal, in spite of the popular belief that such is the case 
if the shingles extend right round the body. There is a relation 
between shingles and chicken-pox, for the two are apt to be asso- 
ciated in the same community and may even occur in the same 
individual simultaneously. 

(See also HERPES.) 
SHINNECOCK, a North American Indian tribe of Algonkin 

stock which formerly inhabited the eastern half of Long Island, 
New York, A few survivors of the tribe occupy a reservation on 
Shinnecock Keck, near Southampton on the southern shore of 
Long Island. The rest, with remnants of other i\lgonkin tribes of 
the vicinity, formed the Brotherton tribe late in the 18th century, 
and many .of them migrated to Wisconsin, 
SHINTOISM. The national religion of Japan, The most 

comprehensive brief definition is that contained in the meaning of 
the title. Shinto, or Shindii, is the Sino-Japanese reading of t~vo  
ideograms that are rendered into pure Japanese by the term 
Kami no iWiclzi, signifying "The Way of the Kavzzi," or "The 

Way of the Gods," that is, the ceremonies and beliefs that have 
developed in connection with the worship of the indigenous 
Japanese deities. 

The term Shinto, however, in its proper historical usage, does 
not carry us back to the earliest manifestations of the national 
religion. I t  does not appear in the literature until the latter part 
of the 6th century of the western era. In  its more remote stages 
of development Shinto as  a system appears to have been name- 
less. The designation came into existence after the introduction 
of Buddhism into Japan and was evidently created in order to 
distinguish the original Japanese religion from the Way of the 
Buddhist Law. The first studies of Shinto were made by Budd- 
hist scholars who had been trained in the Chinese classics. I t  is 
true that the term matsuri-goto, "the affairs of worship," was 
used from most ancient times to indicdte festivals and ceremonies 
dedicated to the Japanese deities as well as to cover ordinary 
matters of state. Government and the ceremonies before the 
gods were one and the same; culture and religion were identical. 
This ancient union was revived and re-emphasized in the modern 
situation, and, in particular after the Imperial restoration of 
1868. the shrines of Shinto were magnified into the primary agen- 
cies for dramatizing, celebrating and supporting the major inter- 
ests of the national life. 

Critical scholarship assigns to  Japan an institutional history of 
approximately 2,000 years. Bearing in mind the close relation- 
ship existing between Japanese culture and the Japanese national 
religion, it  is obvious that the same span of time must cover the 
story of Shinto as a whole. During this long period Shintii has 
been influenced by many forces and has assumed many different 
forms. The result is that it  is possible to give it' a variety of in- 
terpretations. Only recent developments can be noted here. 

Two Types of Modern Shint6.-Contemporary Shinto exists 
in two main forms: State Shinto (Kokka Shinto), the religion 
of patriotism and nationalistic unification, and a Shintij of the 
people, known as Sectarian Shinto (Shzlha Shinto), which is 
organized into 13 officially recognized denominational groups and 
numerous sub-sects. The former is sometimes designated Shrine 
Shinto (Jinja Shinto) owing to the fact that i t  has its cult cen- 
tres in the so-called "shrines" (jinja) which are scattered in 
great profusion throughout the land. These vary in size and im- 
portance from the small wayside god-houses dedicated to the 
guardian spirits of local fields and families to the great national 
sanctuaries commemorating rulers and heroes who have died for 
state and sovereign. Over against this, the ordinary places of 
worship of Sectarian Shinto are called "churches" (kyokai)  and 
are for the most part entirely distinct from the edifices of the 
state system. 

According to an officially propagated interpretation that re- 
ceived increasing emphasis with the passing years of the 20th 
century, in proportion as problems of adjustment with non- 
Shinto religious organizations pressed for settlement, Shinto as 
a religion appeared only in the popular sectarian groups. Ad- 
ministrative expediency required that the state cultus should not 
be classified as a religion. On the other hand. Sectarian Shintii 
was afforded the same legal treatment as ordinary religious bodies 
such as Christianity and Buddhism and. while subject to  govern- 
mental supervision and discipline under a comprehensive law 
governing religious bodies enacted in 1940, was nevertheless 
thrown completely on its own resources in matters of worship, 
finances, properties, internal management and doctrines. Mean- 
~ihi le ,  State Shinto received a measure of support from the pub- 
lic funds of local, prefectural or national governments, depending 
on the importance of the shrine concerned, and was placed under 
the jurisdiction of a bureau of shrines in the department of 
home affairs. Uniform rituals for the use of all government 
shrines are  issued under the name of the minister of this depart- 
ment. The legal affairs of State Shinto are entirely independent 
of the law governing ordinary religious bodies. Sectarian Shinto, 
along with other recognized religions, is managed by a bureau of 
religions in the department of education. 

A noteworthy point of identity between the two modern forms 
of Shintij may be found in the fact that generally speaking their 
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objects o f  worship are one and the same. Sectarian Shinto has, 
however, added to the traditional pantheon the worship of the 
spirits o f  its own founders. The 13 sects can be classified accord- 
ing to primary characteristics into five main groups: those that 
claim to perpetuate in pure form the beliefs and ceremonies o f  
classical Shinto, those that manifest Confucian influence in a 
special way, those that place extraordinary emphasis on purifica- 
tion rites, those organized about mountain worship and, finally, 
faith-healing sects. 

The latest statistics available in 1943, reported for Sectarian 
Shinto: 17.608.000 adherents, 124,800 priests and teachers, and 
16,200 churches. State Shinto reported 110,240 shrines and 15,- 
800 priests. While a single large shrine in the national cultus 
might absorb the services o f  a relatively large staff o f  ritualists, 
great numbers o f  the small rural sanctuaries were without resident 
priests and were supervised in a group. State Shinto publishes 
no statistics of adherents. The  explanation may be found in the 
fact that theoretically speaking all Japanese by virture of their 
status as subjects o f  the realm are properly considered as legiti- 
mate parishioners of  the state shrines. The statistics o f  adherents 
would thus have to include the total population o f  the empire. 

Objects o f  Worship.-The Shinto god-world is one o f  the 
most complicated to be found in the entire history o f  religions. 
Insofar a s  remote manifestations can be discerned, it is evident 
that Shinto began as the nature worship o f  an ancient race o f  
agriculturalists. Its great divine personages, that is, its kanti, or 
deities, were the personifications o f  the aspects and forces of the 
unknown world o f  nature. They were the gods and goddesses of 
the sky, the earth, the sun, the moon, the storm, o f  trees. plants, 
mountains, rocks, water, springs. rivers, seas, o f  fertility and 
growth, and various other mysterious appearances in the world 
round about. These were the yao-yo,-odzu-no-kami, "the eight 
hundred myriads o f  deities," o f  Old Shinto. 

Practically this entire ancient pantheon was carried over into 
the modern situation and given ancestral and nationalistic signifi- 
cation according to the demands o f  present-day political and so- 
cial patterns. Thus an ancient sky father and his wife, the earth 
mother, along with their daughter, the sun goddess, became the 
racial heads and the founders o f  the eternal dynasty. This early 
god-world in its modern ancestral garb does not complete the 
picture, however. Modern demands for fostering the sentiment 
o f  reverence for the imperial family as the chief means o f  national 
unification required that old god-world be enlarged to make room 
for the spirits of emperors and the deified souls o f  heroes who 
died in the military service o f  sovereign and fatherland The 
great Yasukuni shrine on Kudan hill in the city o f  Tokyo is a 
relatively recent creation devised to fortify national morality by 
giving sanctuary to the spirits o f  all those who have lost their 
lives in the wars o f  Japan during modern times as well as by 
holding out to the soldier who dies in battle the reward o f  eleva- 
tion to the ranks o f  the immortal hosts that guard the destiny o f  
the nation from the spirit uorld. In addition. a large number o f  
special tutelary deities o f  limited areas are worshipped at the 
smaller shrines. A primary concern o f  the directors o f  State 
Shinto is to unify the heterogeneity existing in local ceremonies 
and beliefs by emphasizing the ideas that all the officially spon- 
sored rituals express patriotic meanings and that all the deities 
o f  the Shinto shrines, whether large or small. are guardians o f  
interests that are nation-wide in scope. 

T h e  Modern Revival  o f  Shin tb  and National Unifica- 
tion.-The incoming o f  Buddhism in the middle of the 6th cen- 
tury o f  the western era and o f  Confucianism, which began to 
penetrate Japan even earlier, brought refining influences which 
enriched Shint6 with a superior ethical content and a powerful 
and self-consistent philosophy. For about 1,000 years onward 
from the opening o f  the 9th century Shinto was overshadowed 
and more or less absorbed by its great Indian rival. With the 
Imperial restoration o f  1868 Shinto was set free from Buddhist 
entanglements and established as the state religion. This favoured 
position was never lost. On the contrary the mounting inter- 
national and domestic tensions o f  the first four decades of the 
20th century only served to strengthen the hold o f  Shiriti, on the 

national mind and institutions. 
The way for this notable achievement was prepared by a 

group o f  scholars o f  the late Tokugawa period (A.D. 160~-1868) 
who began a revival o f  Shintb that had powerful influence on 
the modern situation. These men expounded a "Pure Shinto" 
that should be free from foreign corruptions and ostensibly de- 
rived from an interpretation o f  the classical sources resident in 
the earliest Japanese literature. For its moral basis it was still 
dependent on Confucianism; for most o f  its political dogmas it 
resorted to a rationalization o f  the primitive mythology and tradi- 
tion in terms o f  nationalistic necessity. 

Central to this Shintb revival o f  the Tokugawa scholars are 
the doctrines that the sun goddess, Amaterasu-Omikami, is the 
founder o f  the state and the genealogical head o f  the royal dy- 
nasty; that the divinely established sovereignty rests in an im- 
perial succession unbroken from immemorial ages and destined 
to rule Japan eternally; that the Japanese race by  virtue o f  its 
genealogical and emotional identification with the great Kami o f  
the Age of the Gods, is braver, more virtuous and more intelli- 
gent than all the other races o f  mankind; that the god-descended 
emperor is ordained by the will o f  the gods to extend his sway 
over the entire earth; and that the Japanese race is divinely en- 
dowed to do that which is morally right without the need o f  the 
external precepts which less favoured peoples are obliged to de- 
pend upon. These doctrines underlie Japanese politics and educa- 
tion. The effect is seen in the use that is made o f  State Shinto 
in giving unity and direction to national morality. 

Shint6 and t h e  National  Psychology.-The interpretation 
o f  State Shint6 most congenial to its modern Japanese advocates 
finds the essence of the national faith in a unique racial psychol- 
ogy. In this sense Shinto is regarded as an "unconscious knowl- 
edge'' or "spiritual tendency" resident in the Japanese people. I t  
is the unique psychological endowment o f  the race and includes 
all the outward expressions o f  this psychology, whether in senti- 
ment, institution and ritual, or in system of  morals and thought. 
It appears in such notable forms as Yamato Damashii, "the 
Yamato Soul" [Yamato: an archaic name for Japan], Bushido, 
"the Way o f  the Warrior," or, to use a term which became widely 
current in the literature subsequent to the Manchurian affair o f  
1931, it is in essence Nippon Seisfzin, "the Japanese Spirit." 

All of the agencies o f  propaganda o f  a powerful military state 
converge to the creation in the national mind o f  convictions o f  
the possession o f  a matchless loyalty, an extraordinary courage 
in battle, a unique capacity for orderliness and unification and 
an unrivalled power o f  assimilating the best o f  foreign institu- 
tions while ever remaining true to directive norms that are al- 
ways the immutable manifestations o f  the special Japanese spirit. 
The people are taught that the antiquity o f  the founding o f  their 
state is greater than that o f  any other nation existing on earth 
today, that in the unique form of  its state organization, centring 
in the sacrosanct and unbroken imperial line which has its be- 
ginning in the foreordinations o f  the divine ancestors o f  the Age 
o f  the Gods, Japan is transcendent among the nations o f  the 
world, and that the Japanese people, as the children o f  the gods, 
have laid on them a divine mission to "save" the rest of the 
world. One o f  the most influential Japanese exponents o f  the 
meaning o f  contemporary Shint6 said, "The divine will has ex- 
pressed itself through the life o f  the Yamato race. W e  accord- 
ingly believe that the national experience o f  the Japanese people 
and the will o f  the gods are one and identical, and that the Japa- 
nese race was placed on earth as the realization o f  the life o f  
the gods and is possessed o f  their divine attributes." 

Thus, in a special sense the unfolding o f  Japanese history and 
the extension o f  Japanese institutions and control to conquered 
peoples are the revelation o f  superhuman authority, and \\hat- 
ever the Japanese armies do under the command o f  the represent- 
atives o f  divine imperial sovereignty has back o f  it an absolute, 
god-given initiative and authorization. The existing organization 
of the Japanese state is the manifestation o f  an unchanging his- 
torical principle. This assures an unending and glorious destiny 
for the empire In Shint6 these convictions are fused with and 
supported by the stroilgest religious sentiments to which the 
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Japanese people are officially introduced. Patriotism is preserved 
against disintegration and change by infusing it  with religious 
beliefs and dramatizing it  with religious rituals. The unity of the 
nation is achieved by the inculcation of the duty of unquestion- 
ing obedience to a religious absolute manifested in a super-moral 
state. All the wars of Japan are holy; military officers as the 
chief mediators of the will of the divine emperor are respon- 
sible only to the thrane and are partakers thereby of a sacred 
personality: the determination to make the entire world "one 
family" is inspired by a religious faith. These are the assets 
which State Shinto contributes to  "the mobilization of the na- 
tional spirit." 

BIBLIOGRAPIIY.-W. G. Aston, ShintG, the W a y  o f  the Gods (1905) ; 
Genchi Kat6, A Study  of Shintd, the Religion o f  the Japanese Nation 
( 1 9 2 6 )  ; D. C. Holtom, T h e  National Faitlz o f  Japan (f238). TT \ 

(U. L. n.) 
SHINWARI, a Durrani Afghan tribe occupying the northern 

slopes of the Safed Koh below Jalalabad. One clan, the Ali Sher 
Khel, live on the Doargai border of Peshawar district. The re- 
maining three clans are Afghan subjects. 

SHINWELL, EMANUEL (1884- ), British labour 
leader, born In London, was a Labour M P. for Linllthgow, 1922- 
24 and 1928-31. In  1929 and 1930 he was financial secretary in 
the war office; he was parliamentary secretary to the department 
of mines in 1924 and again in 1930-31. Shinwell was also national 
organizer and parliamentary agent of the Amalgamated Marine 
Workers' union. In  193 j he was again elected to parliament, from 
the Seaham division of Durham. He was a member of the La- 
bour party's executive committee after 1941, and also of the 
party's postwar reconstruction committee. During World War 11, 
Shinwell frequently attacked the Churchill government in parlia- 
ment and called for greater aid to the U.S.S.R. against Germany 
H e  urged the abolition of capitalism in Britain at  the termination 
of World War 11. 

SHIO-GHI, the Japanese game of chess. Like Go-bang, the 
game of the middle classes, and Sztgorochz~ (double-six), that of 
the common people, it was introduced from China many centuries 
ago. I t  is played on a board divided into 81 squares, nine on a 
side, with 2 0  pieces on each side, arranged on the three outer 
rows. The pieces, which are flat and punt-shaped with the smaller 
end towards the front, represent, by means of different inscrip- 
tions, the 0, or Sho, king-general, with whose checkmate the game 
ends, his two chief aids, the Kin and Ghin, gold and silver gen- 
erals (two of each), Ra-Ma, horse or knight (two). Yari, spear- 
man (two), one Hislza, or flying chariot (rook), one Kaku (bishop). 
and nine Hio or FZL, soldiers or pawns. All these pieces, like those 
in chess. possess different functions. The chief difference between 
chess and slzio-ghi is that in the Japanese game a piece does not 
cease to  be a factor in the game when it is captured by the oppo- 
nent, but may be returned by him to the board at any time as a 
reserve; and, secondly, all pieces, except the king and gold gen- 
eral, are promoted to higher powers upon entering the last three 
rows of the enemy's territory. This possibility of utilizing cap- 
tured forces against their former masters and the altering values 
of the different men render shio-glzi a very difficult and compli- 
cated game. 

SHIP, the vehicle by  which man conveys himself and hi: 
goods upon water. The earliest and most elementary form of 
ship was, doubtless, a log or one or  two of them secured together 
to  form a raft. The first conception of a vessel which can carry 
weights, not merely on account of its own buoyancy, but on 
account of the water it  displaces, may be traced in the primitive 
craft fashioned by hollowing out tree trunks, by  fire or such 
primitive tools as savage races could devise. 

I t  was long before the principle of flotation by displacement 
was fully and universally understood, and we read of objectors 
to the introduction of iron ship construction arguing that "wood 
floats but iron sinks," yet it  is this principle which makes pos. 
sible the great ship as we know it to-day. Some glimmering of 
the future seems, however, to  have enlightened Virgil when he 
wrote, "Rivers then first the hollowed alder felt" (Georg. i. 136 
ii. 451). Alder is a heavy wood and not fit for rafts, but to make 

for the first time a dug-out canoe of alder, and so t o  secure its 
flotation, would be a triumph of primitive art. 

PRIMITIVE CRAFT 

Early efforts a t  shipbuilding may be classified in the following 
order: ( I )  rafts-floating logs, or bundles of brushwood of reeds 
or rushes tied together; (2) dug-outs-hollowed trees; (3) canoes 
of bark, or of skin stretched on framework or inflated skins 
(balsas); (4) canoes or boats of pieces of wood stitched or 
fastened together with sinews or thongs or fibres of vegetable 
growth; (5) vessels of planks, stitched or bolted together with 
inserted ribs and decks or half decks; (6) vessels of which the 
framework is first set up, and the planking of the hull nailed on 
to them subsequently. All these in their primitive forms have 
survived. in various   arts of the world. with different modifications 
which mark a varied progress in civilization. On the north- 
west coast of Australia, for instance, is found the single log of 
buoyant wood, not hollowed out but pointed at  the ends. Rafts 
of reeds are still used by the natives of the same continent. In  
New Guinea catamarans of three or more logs lashed together 
with rattan are commonly used. and similar forms appear on 
the Madras coast and throughout the Asiatic islands. On the coast 
of Peru rafts made of a very buoyant wood are in  use, some of 
them as much as 70 ft. long and 2 0  ft .  broad; these are navigated 
with a sail, and, by  an ingenious system of centre boards, let 
dawn either fore or aft between the lines of the timbers, can be 
made to tack. The sea-going raft is often fitted with a platform 
so as to protect the goods and persons carried from the wash of 
the sea. Upright timbers fixed upon the logs forming the raft 
support a kind of deck, which in turn is itself fenced in and 
covered over. (The raft of Llysses described in Homer [Od. v.] 
must have been of this class.) Thus the idea of a deck, and that 
of side planking to raise the freight above the level of the water 
and to save it from getting wet, are among the earliest typical 
expedients in  the progress of the art of shipbuilding. 

Dugout canoes of a single tree have been found associated 
with objects of the Stone Age among the ancient Swiss lake 
dwellings; other specimens have been extracted from the bogs of 
Ireland and the estuaries of England and Scotland. Whatever 
may have been the origin of the bark canoe, its construction was 
a step onwards in the art of shipbuilding, for the lightness and 
pliability of the material necessitated the invention of some 
internal framework. In  those countries where suitable timber was 
not to be found, the use of skins or other water-tight material, 
such as felt or canvas, covered with pitch, giving flotation, de- 
manded a similar framework to keep them distended and to bear 
the weight they had to carry. I n  this structure we have the 
rudimentary ship, with longitudinal bottom timbers, and ribs, and 
cross-pieces, imparting the requisite stiffness to  the covering 
material. Bark canoes are found in Australia, but the American 
continent is their true home. I n  northern regions skin or woven 
material made water-tight supplies the place of bark. 

The next step in the construction of vessels was the building 
up of canoes or boats by fastening pieces of wood together in a 
suitable form. Some of these canoes, and probably the earliest 
in type, are tied or stitched together with thongs or cords. The 
Madras surf boats are perhaps the most familiar example of this 
type, which, however, is found in the Straits of Magellan and in 
Central Africa (on the Victoria Nyanza), in the Malay Archipelago 
and in many islands of the Pacific. Some of these canoes show 
a great advance in the art of construction, being built up  of pieces 
fitted together with ridges on their inner sides, through which the 
fastenings are passed. (See Captain Cook's account of the 
Friendly Islands, La PCrouse on Easter Island, and Williams on 
the Fiji Islands.) They achieved some of the advantages of a 
more elastic structure which gives ease in a seaway, and a com- 
parative immunity where more rigid boats would not hold to- 
gether. Vessels thus stitched together, and with an inserted frame- 
work, have from a very early time been constructed in the Eastern 
seas far  exceeding in size anything that would be called a canoe, 
and in some cases attaining to zoo tons burthen. 

, From the stitched form the next step onwards is to  fasten the 



materials out of which the hull is built up by pegs or treenails; 
and of this system early types appear among the Polynesian islands 
and in the Nile boats, the prototype of the modern "nuggur." 
Some of the early types of boats belonging to the North Sea 
present an intermediate method, in which the planks are fastened 
together with pins or treenails, and are attached to the ribs by 
cords passing through holes in the ribs and corresponding holes 
bored through ledges cut on the inner side of each plank. 

The ribs of the modern vessel are the development of the frame- 
work originally inserted after the completion of the hull of the 
canoe or built-up boat, but with the difference that they are now 
prior in the order of fabrication. 

THE ROWING GALLEY 
The earliest representations of Egyptian vessels carry us back 

to a period about 3,000 years before Christ. Some of these are 
of considerable size, as is shown by their twenty or more rowers, 
and by the cargo consisting in many cases of cattle. The earliest 
of all presents us with the peculiar mast of two pieces, stepped 
apart but joined a t  the top. I n  some the masts are shown lowered 
and laid along a high spar-deck. On the war galleys (see GALLEY) 
there is frequently shown a projecting bow with a metal head 
well above the water. This was doubtless used a s  a ram. 

The double mast of the earlier period seems in time t o  have 
given place to the single mast furnished with bars or rollers a t  the 
upper part, for the purpose apparently of raising or lowering the 
yard according to the amount of sail required. The sail in some 
of the galleys is shown with a bottom as well as a top yard. In  
the war galleys during action i t  is shown pulled up like a curtain 
with loops to  the upper yard. The steering was effected by 
paddles, sometimes four or five in number, but generally one or 
two fastened either a t  the end of the stern or a t  the side, and 
above attached in such a way as to be worked by a tiller. 

The Egyptian ship as depicted by the tomb paintings, during 
the period between 3000 and 1000 B.c., was a ship proper as 
distinct from a large canoe or boat. I t  was, in fact, the earliest 
ship of which we have cognizance. 

But credit for the further development of the ship and of the 
ar t  of navigation clearly belongs to the Phoenicians. The earliest 
and almost the only evidence that we have of this development 
is to be gathered from Assyrian representations. The Assyrians 
were an inland people, and the navigation with which they were 
familiar was that of the two great rivers, Tigris and Euphrates, 
bu t  after the conquest of Phoenicia we find that the war galley 
of the Phoenicians was represented on the walls of the palaces 
unearthed by Layard and his followers in Assyrian discovery. 
But the date does not carry us to an earlier period than 700 B.C. 
The vessel represented is a bireme war galley which is "aphract," 
that is to say, has the upper tier of rowers unprotected and ex- 
posed to view. 

The Phoenicians at  an early date constructed merchant vessels 
capable of carrying large cargoes, and of traversing the length 
and breadth of the Mediterranean. They in all probability (if not 
the Egyptians) invented the bireme and trireme, solving the 
problem by  which increased oar-power and consequently speed 
could be obtained without great increase in length of the vessel. 

G r e e k  Vessels.-It is, however, to  the Greeks that we must 
turn for  any detailed account of these inventions. The Homeric 
vessels were "aphract" ("uncovered"), not even decked through- 
out their entire length. They carried crews of from fifty to  a hun- 
dred and twenty men, who all took part in the labour of rowing, ex- 
cept perhaps the chiefs. The galleys do not appear to have been 
armed as yet with the beak, though later poets attribute this fea- 
ture to  the Homeric vessel. But they had great poles for use in 
fighting. The general characteristics are indicated by the epithets 
in use throughout the Iliad and the Odyssey. The Homeric ship 
was sharp and swift, hollow, black, vermilion-cheeked, dark- 
prowed, curved, well-timbered, with many thwarts. The stems 
and sterns were high, upraised, and resemble the horns of oxen. 
They presented a type of Mediterranean ship parallel with that of 
the Vikings' vessels of the North Sea. 

The trireme was succeeded and in a measure superseded by the 

larger rates,-quadrireme, quinquereme, and so on. up to vessels 
of sixteen banks of oars. How these were arranged is the subject 
of much discussion and argument which cannot be dealt with in 
the compass of this article. 

The terms "Aphract" and "Cataphract" meant "unfenced" and 
"fenced," and referred to the bulwarks which covered the upper 
tier of rowers from attack. I n  the aphract vessels these side 
plankings were absent and the upper tier of rowers was exposed 
to view from the side. Both classes of vessels had upper and 
lower decks, but the aphract class carried their decks on a lower 
level than the cataphract. 

E a r l y  Construction.-As regards the construction of the 
vessel itself: in the cataphract class the lower deck was I ft .  
above the water-line. Below this deck was the hold, which con- 
tained a certain amount of ballast, and through an aperture in 
this deck the buckets for baling were worked, entailing a labour 
which was constant and severe on board an ancient ship a t  sea. 
The keel appears t o  have had considerable camber. Under it  was 
a strong false keel, very necessary for vessels that were con- 
stantly drawn up  on the shore. Above the keel was the kelson, 
under which the ribs were fastened. These were so arranged as 
to give the necessary intervals for the oar-ports above. Above 
the kelson lay the upper false keel, into which the mast was 
stepped. The stem rose from the keel a t  an angle of about 70" 
to the water. Within was an apron, which was a strong piece of 
timber curved and fitting to the end of the keel and beginning 
of the stem-post and firmly bolted into both, thus giving solidity 
to the bows, which had to bear the beak and sustain the shock of 
ramming. As steering was effected by means of two rudders, one 
on either side, there was no need to carry out the stern into a 
rudder post as with modern ships, and the stern was left, therefore, 
much more free, an advantage in respect of the manoeuvring of 
the ancient Greek man-of-war, the weapon being the beak or 
rostrum, and the power of turning quickly being of the highest 
importance. 

After the ribs had been set u p  and covered in on both sides 
with planking, the sides of the vessel were further strengthened 
by waling-pieces carried from stern to stem and meeting in front 
of the stem-post. These were further strengthened with additional 
balks of timber, the lower waling-pieces meeting about the water- 
Level and prolonged into a sharp three-toothed spur, of which the 
middle tooth was the longest. This was covered with hard metal 
(generally bronze) and formed the beak. The whole structure 
of the beak projected about 10 ft. beyond the stem-post. Above 
it, but projecting much less beyond the stem-post, was the 
,'proembolion," or second beak, in which the prolongation of the 
upper set of waling-pieces met. This was generally fashioned into 
the figure of a ram's head, also covered with metal. Sometimes 
there was a second line of waling-pieces terminating in another 
boss. These bosses, when a vessel was rammed, completed the 
work of destruction begun by the sharp beak a t  the water-level, 
Sving a racking blow which caused her to  heel over and so eased 
her off the beak, releasing the latter before the  weight of the 
sinking vessel could come upon it. At the point where the pro- 
longation of the second and third waling-pieces began to converge 
icwards towards the stem on either side of the vessel stout cat- 
heads projected, which were of use, not only as supports for  
the anchors, but also as a means of inflicting damage on the 
upper part of an enemy's vessel, while protecting the side gang- 
ways of its own and the banks of oars that worked under them. 
The catheads were strengthened by strong balks of timber, which 
were firmly bolted to them under either extremity and both 
within and without, and ran to the ship's side. Above the curvature 
of the upper waling-pieces were the cheeks of the vessel, generally 
painted red, and in the upper part of these the eyes, answering to 
our hawse holes, through which ran the cables for the anchors. On 
either side the trireme, at about the level of the thranitic benches. 
projected a gangway resting against the ribs of the vessel. This 
gangway was planked in along its outer side so as to  afford pro- 
tection to the seamen and marines, who could pass along its whole 
length without impeding the rowers. Here, in  action, the sailors 
were posted as light-armed troops, and when needed could use the 



long supernumerary oars. The ribs, ~ r o f o n ~ e d  upwards upon an 
inward curve, supported on their upper ends the cross beams 
which tied the two sides of the vessel together and carried the 
deck. I n  the cataphract class these took the place of the thwarts 
which in the earlier vessels, a t  a lower level, yoked together the 
sides of the vessel, and formed also benches for the rowers to sit 
on. On the deck were stationed the marines, fighting men in heavy 
armour. The forecastle had a raised deck. In  the stern the 
decks rose in two or three gradations, upon which was a kind of 
deck-house for  the captain and a seat for the steerer, who steered 
by means of ropes attached to the tillers fixed in the upper part 
of the paddles, which, in later times at  least, ran over wheels, 
giving him increased power. Behind the deck-house rose the 
flagstaff, on which was hoisted the pennant, and from which 
probably signals were given in the case of an admiral's ship. 
On either side of the deck ran a balustrade, which was covered for 
protection during action with felt or canvas. Above was stretched 
a strong awning of hide as  a protection against grappling irons 
and missiles of all kinds. 

All the Attic triremes appear to  have been built upon the same 
model, and thcir gear was interchangeable. The Athenians had 
a peculiar system of girding the ships with long cables, each 
trireme having two or more, which, passing through eyeholes in 
front of the stern-post, ran all round the vessel lengthwise im- 
mediately under the waling-pieces. They were fastened at  the 
stern and tightened up  with levers. These cables by shrinking 
as soon as they were wet, tightened the whole fabric of the vessel, 
and in action, in  all probability, relieved the hull from part of 
the shock of ramming, the strain of which would be sustained 
by the waling-pieces convergent in the beaks. These rope-girdles 
are not to  be confused with the process of undergirding or frap- 
ping, such as is narrated of the vessel in which St. Paul was 
being carried to  Italy. The trireme appears to have had two 
masts. I n  action the Greeks did not use sails, and everything that 
could be lowered was stowed below. The mainmasts and larger 
sails were often left ashore if a conflict was expected. 

The crew of the Attic trireme consisted of from 2 0 0  to 225 
men in all. Of these some 170 were rowers. Besides the rowers 
there were 10 marines and 20 seamen. The chief officer was the 
trierarch and next to  him the helmsman, who was the navigating 
officer of the trireme. The  economy of space was such that, as  
Cicero remarks, there was not room for one man more. 

The improvement made in the build of their vessels by the 
Corinthian and Syracusan shipwrights, by  which the bows were 
so much strengthened that they were able t o  meet the Athenian 
attack stem on, caused a change of tactics, and gave an impetus 
to the building of larger vessels-quadriremes and quinqueremes 
-in which increased oar-power was available for the propulsion 
of the heavier weights. 
Roman Ships.-The Romans, who developed their naval power 

during the First Punic War, though it  is clear from the treaty 
with Carthage, 509 B.c., that they had had some maritime interest5 
and adventurings before that great struggle began, were deficient 
in the ar t  of naval construction. A Carthaginian quinquereme, 
which had drifted ashore, served them for a model, and with 
crews taught to  row in a framework set up on dry land they 
manned a fleet which was launched in sixty days from the time 
that the trees were felled. Their first attempt was, as might 
have been expected, a failure. But they persevered, and the 
invention of the "corvus," by  means of which boarding was op- 
posed to ramming tactics, gave them under Duilius (260 B.c.) vic- 
tory at Mylae, and eventually the command of the sea. From that 
time onwards they continued to build ships of many banks, and 
seem to have maintained their predilection for fighting at close 
quarters. The larger vessels with their "turres," or castles, fore 
and aft, deserved Horace's description as "alta navium pro. 
pugnacula." The  "corvus" and the "dolphin" were ready in actior 
to  fall on the enemy's decks. 

But the fashion of building big ships received a severe set. 
back at the battle of Actium (31 B.c.), when the light Liburnian 
"biremes," eluding the heavy missiles of the larger vessels, swept 
away their banks of oars, leaving them crippled and unable tc 

move, till one by one they were burnt down to the water's edge 
and sank. (Merivale, Wist. o f  Romans under the Empire, c. 28.) 
After this experience the Romans adopted the Liburnians as their 
principal model, and though the building of vessels with many 
banks continued for some centuries, yet the Liburnian type was 
so far  dominant that the name was used generically t o  signify a 
man-of-war. 

The building of large merchant vessels followed with more 
peaceful times. These craft were propelled by sails and not by 
oars. The great corn ships, which brought supplies from Egypt to  
the capital, were, if we may take the vessel described by  Lucian 
as a typical instance, 1 2 0  cubits long by 30 broad and 29 deep. 
The ship in which St. Paul and his companions were wrecked 
carried 276 souls besides cargo. Even larger vessels than these 
were constructed by the Romans for the transport of marbles 
and great obelisks to Italy. Many of these vessels are reputed to 
have carried three masts, although the number is doubted by  
modern authorities. They had square sails, and on the main mast 
a topsail. 

Meanwhile special vessels continued to be constructed for 
fighting purposes. In  the war with the Vandals (AD. 440-470) 
tve hear of ships of a single bank, with decks above the rowers. 
These, we are told, were of the type which a t  a later date were 
called Dromons in allusion to their speedy qualities, a name which 
gradually superseded the Liburnian as indicating a man-of-war. 
During the following centuries the Mediterranean was the scene 
of constant naval activity. The  necessity of improving galleys 
as regards speed and armament became more and more pressing. 
Greek fire and other detonating and combustible mixtures, 
launched by  siphons or in the form of bombs, led to  various devices 
by way of protective armour, such as leather or felt casing, or 
woollen stuffs soaked in vinegar. 

Meanwhile the northern seas were breeding a new terror. The 
ships of the Vikings, propelled by oar and sail, were seagoing 
vessels of an excellent type. They were of various sizes, ranging 
from the skz~ta of about 30 oars to ask or skeid with 64 oars and 
a crew of 240, and to the still larger dreki or dragon boats, and 
the famous snekkjzcr or serpents, said to be represented on the 
Bayeux tapestry. Of these vessels we have fortunately a typical 
instance, though one of the smaller class, in  the well-known 
Viking ship discovered in 1880 in a tomb-mound a t  Gokstad near 
Christiania (Oslo), whose dimensions are: length 78 it., beam 
16 ft. 7 in., depth 5 ft. 9 in., with high stem and s tem; clinker- 
built of oak throughout, with 16 oars on either side. Of this gen- 
eral type were the vessels large and small which had by the 9th 
century or before that found their way into the Mediterranean. 
I f ,  as is probable, the Danes who invaded England used the same 
class of vessel, Alfred the Great must, according to the Saxon 
Chronicle, be credited with improvements in construction, which 
enabled him to defeat them at  sea (897). H e  built, we are told, 
vessels twice as long as those of the Danes, swifter, steadier and 
higher, some of them for 60 oars, and after his own design, not 
following either the Danish or Frisian types. 

MEDIAEVAL SHIPS 
The mediaeval galley was a one, two or three banked vessel, 

but used longer oars or sweeps than the paddling oars of the 
ancient vessels. I t  was the increase in  the length and weight of 
the oar, which led to the employment of more than one man 
to an oar. With the longer oar the necessity arose of placing 
the weight a t  a greater distance from the power applying the 
lever. This was gained by  the re-introduction of the apostis, 
which was practically a framework standing out on each side 
of the hull and running parallel to  i t ;  a strong external timber, 
in which the thowls, against which the oars were rowed, were 
set. By this means it became possible not only to  arrange the 
oars horizontally, in sets of three or more of different lengths, 
instead of in banks one above the other obliquely, but also to 
apply the strength of three or four men (or even up  to seven 
with the larger galleys and galleasses) for the motive power of 
each Made. As time went on oars of from 30 to 50 ft .  came into 
vogue, the inboard portion of which was about one-third of the 
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length, and furnished with handles attached to the loom, the men 
for each oar being placed in steps. As commerce increased and 
merchant vessels gained in size, the necessity of being able to 
defend themselves against piratical attacks became more and more 
cogent, a necessity which ultimately led the way to the super- 
session of the galley by  the sailing vessel. 

The  period of the Crusades was one of great activity in  ship- 
building, in which the Venetians and the Genoese were the leaders 
i n  the Mediterranean, but the enterprise of England under Richard 
Coeur de Lion ( I  189-1 199) shows that in  the northern seas great 
efforts were being made in the same direction. Richard's fleet 
which sailed from Dartmouth consisted of I I O  vessels, and its 
total in  the lfediterranean after reinforcement was 230 vessels. 

The  whole period of the Crusades was, as regards naval matters, 
one of mixed fleets, in which the sailing vessels were mostly mer- 
chant vessels armed for fighting purposes. About this time we see 
the steering oar on the side of the ship gradually disappear, and 
the rudder slung a t  the stern becoming the usual means of direct- 
ing the vessel's course. The advantage of high freeboard for 
longer voyages was appreciated. It was in northern waters that 
the big merchantman was most rapidly developed, as  the needs 
of the merchants outgrew the armed galleys that had been brought 
to  a high pitch of perfection by  the Venetians and Genoese, and 
chartered by them nearly all over Europe. I n  the Mediterranean 
many features of this type were combined with those of the 
galley and produced the carrack of Genoa and the galleasse. 
The merchant vessels when prepared for war had forecastles and 
stern-castles erected on them, of which the one survives in  name, 
and the other is seen in the poop of later times. 

The  invention of gunpowder, and the consequent use of cannon 
on board ship, was the cause of many new departures in building 
and armaments. I n  the galleys we find guns mounted in the bows, 
and broadside on the upper deck, elz barbette, firing over the bul- 
warks. Soon, however, the need of cover suggested portholes 
cut for the guns, just as in  the ancient galleys they had been cut 
for the oars. The desire to  carry many guns led to  many altera- 
tions i n  build, such as  the tumble-home of the sides, the longer 
voyages undertaken, coupled with the desire for speed, to  many 
improvements in rig, as  well as to  an increase in the number of 
masts and consequently larger spread of sail. About 1370-1380 
French, Venetians and Spaniards were using the new artillery in 
action, and the policy of maintaining a navy composed of sailing 
vessels built for war, and not merely of armed merchant ships 
impressed for the emergency, soon began to take effect. There 
exists a t  Nuremberg a n  engraving believed t o  have been taken 
from a model of a 15th-century Flemish carrack-which is remark- 
able for its detail and technical accuracy, in spite of the fact that 
considerable license must be allowed the artist. Her  short fore- 
mast and tall mainmast, both surmounted by a top, each carries a 
single square sail; her stump mizen a lateen. The mizen top 
mounts a small gun. Her  hull, with long forecastle and shorter 
aftercastle, is very full-lined forward and af t  and is greatly 
strengthened externally. A stump bowsprit a t  a sharp angle takes 
the forestay and the bowlines of the foresail, and the anchor is 
suspended from it. Obviously at  that period the Flemings built for 
strength rather than speed. 

THE DEVELOPMENT OF THE SAILING SHIP 
I n  England, Henry V. (1413) built large vessels for his fleet, 

"great ships, cogs, carracks, ships, barges and ballingers," some 
of which were of nearly ~ , o o o  tons, but the generality from 420 
to 520 tons. I n  the list of his fleet no galleys seem to be included. 
Meanwhile in  the south the type of vessel called "caravel" was 
being developed, in  which Portuguese and Spaniards dared the 
Atlantic and made their great discoveries. "Santa Maria," the 
flagship of Columbus (1492) in his attempt t o  reach the Indies 
by  the Western route, is  generally quoted as  typical of this class, 
b u t  research has cast doubt on her generally accepted dimensions 
and design and modern discovery is revealing a ship very dif- 
ferent from the "replica" built in Spain for exhibition in the 
United States in  1892. The vessels in which Vasco da Gama first 
doubled the Cape of Good Hope (1497) were probably of similar 

type but larger. The  ship of John Cabot (1497) in which he 
discovered Newfoundland must have been much smaller, as he 
had a crew of only eighteen men. 

In  England during the Tudor times a great advance i n  ship- 
building is to  be observed; but the French then, a s  well as 
a t  a later period, were providing the best models for  naval 
architecture. These big ships were armed at  first with "serpen- 
tines," and later with cannon and culverins. The representations 
of them show several tiers of guns, four or even five masts, and 
enormous structures by  way of forecastles and deck-houses aft. 
In  spite of the general improvement in  hull design, however, 
these ships had many weak points, chief among which, from the 
fighting point of view, was a beak bow surmounted by  a square 
bulkhead, a feature inherited from the galley. Notwithstanding 
many expensive lessons, this feature was not finally abandoned 
in big ships until the early 19th century. As regards merchant 
vessels, the Genoese and the Venetians during the I 5th and 16th 
centuries ~ a r r i e d  out great improvements. The "carracks" of 
the 16th century often reached as  much as 1,000 tons burthen. 
There is a record of a Portuguese carrack captured by  the Eng- 
lish, of which the dimensions reached 165 ft. in length and 47 ft. 
in beam. She carried 32 pieces of brass ordnance and between 
600 and 700 passengers. 

A r m a d a  Ships.-The Spanish Armada (I  588) was composed 
of 132 vessels, of which the largest was about 1,300 tons and 30 
under IOO tons. Four galleys and four galleasses accompanied the 
fleet. The opposing fleet consisted of 197 vessels of which only 
34 belonged to the royal navy. Of these the largest was the 
"Triumph" of about 1,000 tons. The "Ark Royal" the flagship of 
the English admiral, was of 800 tons, carrying 5; guns. Among the 
armed merchant vessels employed with the fleet was the "Buona- 
venture," the first English vessel that made a successful voyage 
to the Cape and India. The result to England of the defeat of 
the Spaniards was a great increase of mercantile activity. Mer- 
chants, instead of hiring Genoese or Venetian carracks, began to 
prefer building and owning home-built ships, and though the 
foreign merchant vessels appear to have been on a larger scale, 
yet, as  seagoing craft, the English-built ships certainly held 
their own. At a rather later date many of their best qualities were 
marred by mounting a very much heavier armament without the 
necessary increase in dimensions. We hear also during this period 
of many improvements in  details, such as  striking topmasts, the 
use of chain pumps, the introduction of studding, topgallant, sprit 
and topsails, also of the weighing of anchors fby means of the cap- 
stan, and the use of long cables. I n  the men-of-war the lower tier 
of guns, which, as  in the galleys, had been carried dangerously 
near the water-line, began to be raised. This improvement, how- 
ever, does not seem to have been generally adopted in the English 
ships till after the Restoration. Meanwhile, in the Mediterranean 
the galley was still in  vogue, being only partially superseded by 
the great galleasses, six of which are recorded to have taken part 
in the battle of Lepanto ( I  j71), in  which the Venetians and their 
allies employed no less than 208 galleys with single banks and 
long sweeping oars. 

Eas t  I n d i a  Company's Fleet.-During the 17th century the 
expansion of trade and the increase of mercantile enterprise were 
incessant. The East India Company organized its fleet of armed 
vessels up to 600 tons, and fought its way through Portuguese 
obstruction to the Indian coast. The Dutch were also competing 
for the trade of the East and the West, and formed similar com- 
panies with this object in view. Conflicts owing to commercial 
rivalry and international jealousies were inevitable. Hence in the 
British navy the construction of large vessels such as  the "Prince 
Royal" and the "Sovereign of the Seas" (see RIGGING), which 
may be considered as  among the earliest types of the modern 
wooden man-of-war. English oak afforded the best timber for 
shipbuilding, and skilful naval architects, such as Phineas Pett, 
succeeded in constructing the kind of seagoing war vessel which 
eventually gave England the superiority in its struggle with other 
naval powers in this and the following century. This, however, 
was by no means easily gained. The Dutch and the French were 
not slack in the building of merchant vessels and men-of-war. 
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The French navy especially, under the fostering care of Colbert, 
was greatly strengthened. During the 18th century it  was con- 
stantly found that the dimensions of French ships exceeded those 
of British ships of the same date, and that French vessels were 
superior in speed. This led from time to time to an increase of 
the measurements of the various classes of vessels in the British 
navy. These were now rated according to the number of guns 
which they were constructed to carry. 

Nelson's "Victory."-A go-gun ship of the line at  the be- 
ginning of the 18th century'averaged 164 ft. in length of gun deck, 
47 ft. beam, and about 1,570 tons, while the 40-gun ships now ran 
to 1 2 0  ft. with 34 ft. beam and from 600 to foo tons. These 
dimensions, however, were not always maintained, and towards 
the middle of the century the Admiralty seem to have recognized 
the consequent inferiority of their ships. The famous and ill-fated 
"Royal George," launched in 1756, was the result of an effort to 
improve the line-of-battle ship of the period. She was 178 ft.  
in length, 52 ft .  in beam, was of over 2 ,000  tons, and carried IOO 

guns and a crew of 750 men. The "Victory," Nelson's flagship, 
was built nearly ten years later. Her dimensions were 186 ft., 
52 ft., 2,161 tons, and she carried IOO guns. During the slrne 
period frigates, which were cruisers carrying their armament on 
one deck, were built to  carry 3 2  or 36 guns, but in this class also 
the French cruisers were superior in speed and of larger dimen- 
sions. The remainder of the 18th century and the beginning of the 
19th witnessed a continuous rivalry in naval architecture, the 
French and Spanish models being constantly ahead of the British 
in dimensions and armament. I n  the American war (1812) the 
same disparity as regards dimensions became apparent, and the 
English frigates, and sloops used as cruisers, were generally out- 
classed, and in some instances captured, by American vessels of 
their own rate. This as usual led to  the construction of larger 
vessels with greater speed, and though, after the conclusion of 
the long war, the activity of the royal dockyards slackened, yet 
the great three-deckers of the last period, before the adoption of 
steam power, had reached a length of over 2 0 0  i t . ,  with more than 
55 f t .  beam, and over 3,000 tons. (For the further development 
of warship construction, see under the respective classes, e.g. ,  
BATTLESHIP, CRUISER, DESTROYER, etc.) 

The end of the Napoleonic Wars heralded a very great change 
in the construction of merchant ships and the conduct of the 
shipping business, so that the years 181j and 1816 mark the 
beginning of a new epoch unusually clearly. The steamship was 
firmly established, but her uses were very limited and the sailing 
ship was still predominant. 

NINETEENTH CENTURY SAILING SHIPS 
The two changes in the design of the sailing ship at  the be- 

ginning of this period which had most influence on trade and 
naval architecture were the suppression of the armed merchant- 
man and the encouragement of speed. There was every prospect 
of a long peace, and its possibilities were much exaggerated in 
the hopes of the moment, but it was realised that the armed 
merchantman, which was primarily designed as such, inevitably 
lost a good deal of her efficiency a s  a cargo carrier and was a 
poor substitute for a fighting ship. Merchantmen had been armed 
from time immemorial, and for protection against both pirates and 
the enemy it was a very necessary precaution. The ordinary 
cargo carrier had a very light armament, the number and calibre 
of her guns being limited by regulation as a precaution against 
her turning pirate. Her  security was very largely maintained by 
the convoy system, but a number of the finest merchant ships 
had a very much more powerful battery and carried letters of 
marque, not because they wished t o  engage in privatecring but 
because it  relieved them of the onerous convoy regulations. 

The big East Indiamen were typical of these, carrying between 
twenty and thirty guns, occasionally on two decks. They were 
not efficient fighting ships, for their ports were small and their 
decks were usually too encumbered with merchandise and passen- 
ger fittings to permit the guns' crews proper room to work. But 
the space taken by this battery very seriously interfered with 
their commercial value. 

The East India Company had already lost its monopoly in the 
Indian trade and it was obvious that its exclusive rights in 
Chinese waters must soon go as well. The armed Indiamen that 
it had been building for over two centuries could only exist 
under a strict monopoly and allied to a military force. When the 
monopoly went it became necessary to introduce efficiency, greater 
effort and greater speed a t  once. 

Blackwal l  Frigates.-These considerations led to the Black- 
wall frigates which succeeded the company's East Indiamen. They 
were owned by such firms as Joseph Soames and Green and 
hloney Wigram on the Thames, and T. and W. Smith of New- 
castle, and although they were a considerable improvement from 
the mercantile point of view they inherited many of the features 
and most of the appearance of the old East Indiamen. Most of 
the firms which ran them, indeed, founded their fleets on tonnage 
purchased from the Company, but they were maintained and run 
on very different lines and quickly showed their influence on 
trade. They were, however, heavily built, full-lined ships and 
although they made tolerably good passages it  was by their 
power and seamanship rather than their lines. 

I t  was in the United States that fine lines were favoured for 
speed, and perhaps the greatest change of all was in their ship- 
yards. Ever since Colonial days American shipbuilders had real- 
ised the value of speed and had been far more successful in 
obtaining it  than any of their rivals in other countries. The 
Baltimore clippers-not to be confused with the later clipper 
ships-had made a name for themselves in the latter part of the 
eighteenth century and they represented the improvement which 
American designers had been able to  effect on the lines of the 
French luggers which visited their ports during the War of In-  
dependence and which impressed them greatly by their seaworthi- 
ness, speed and other qualities. 

These Baltimore clippers were originally used very largely as 
pilot boats, almost invariably rigged as brigs or schooners, but 
they became popular in the coasting trade when land communica- 
tions were difficult and uncertain. The greatest benefit of their 
speed, however, was found in their ability to carry a reasonable 
cargo at  very high rates to  the West Indian Islands and other 
European Colonies whose trade was supposed to be strictly closed 
to them, but whose inhabitants were very willing to do business 
and whose warships found it  quite impossible to  catch them a t  
sea. In  time of war they made ideal letters of marque ships and 
during the war of 1812-1814 they proved of inestimable value 
to their country, both as privateers and blockade runners. 

They had exceedingly fine lines and were constructed as lightly 
as possible, so that for general cargo carrying they worked a t  
considerable disadvantage as compared with the full-bodied vessel 
of greater carrying capacity. But for the cargoes paying high 
freights or for the carriage of passengers they showed a great 
superiority. 

A t l a n t i c  P a c k e t  Ships.-The first striking commercial use to 
which they were put, apart from their contraband trade, was the 
Western Ocean packet service which opened with the establish- 
ment of the Black Ball Line between New York and Liverpool 
in 1816. T o  begin with the ships were not extreme in their type, 
their sail area was moderate and the tonnage of most of them 
lay between 350 and 500 burthen. They were, however, sufficient 
to attract attention by the great improvement which they effected 
on the services that had preceded them, and their adaptation of 
the Baltimore clipper design was rapidly developed on more ex- 
treme lines to  cope with the mail, passenger and emigrant busi- 
ness that was increasing by leaps and bounds. At the same time 
the trade to  China and the East was being developed, demanding 
a slightly different vessel, but the American designers proved 
themselves quite capable of evolving it. Trade steadily improved 
and large fortunes were made by enterprising merchants. This 
Eastern trade employed some of the finest ships in the American 
Merchant Service just as it  had in the British, but their vessels 
were very much faster. 

Cl ipper  Ships.-It is generally agreed, however, that the "Ann 
McKim" which was built a t  Baltimore in 1832 for Isaac McKim 
of that city was the first real clipper ship. She was fully rigged 



as a ship, square rigged on all three masts and had a tall tapering 
sail plan instead of the square plan that was later more greatly 
favoured for speed. But with her yacht-like lines, low free- 
board and raking masts, stem and stern-posts, she completely 
satisfied the popular conception of a clipper ship, although her 
registered tonnage was only 493 on dimensions 143 feet by 31 feet 
beam by  14 feet depth of hold, drawing 11 feet of water forward 
and 17 aft. She made a number of noteworthy passages on the 
China trade for which she was designed before being sold into 
the Pacific, but although she was fast and seaworthy she took on 
board a lot of water and was very uncomfortable, faults which 
were found with practically all clipper ships. 

This policy of the American builders had an almost immediate 
influence on ship design in Britain. The virtues of speed were 
recognised, whereas formerly convoy regulations and the like had 
made i t  impossible to  hope for a good passage and speed had only 
been considered to be  a t  all necessary for the carriage of fruit 
and slaves-"perishable cargoes" as they were somewhat cynically 
described. 

I t  was in the coasting trade that they first made their in- 
fluence felt. For many years the various coasting services, par- 
ticularly on the East coast of Great Britain, had been main- 
tained by cutter-rigged sailing craft, the smacks for the longer 
distances and tKe hoys for the shorter routes. These smacks 
varied in size up to 75 feet in length by 23 in beam, their burthen 
going up to 160 tons and more. The hoys were generally smaller 
but neither craft offered any great comfort to  its passengers. 
The coasting trade therefore gave the steamers a great oppor- 
tunity, and they were not slow to take it. Numerous coasting 
services were opened in the 'twenties and the Aberdeen ship- 
owners replied to  this new competition by producing an adaptation 
of the American clipper, the first vessels of the type being almost 
invariably schooner rigged and employed on the coasting ser- 
vice. Later they became more ambitious and rivalled the Ameri- 
cans on the Western Ocean and eventually on the Eastern trades. 

The American owners were ill-disposed to give the British this 
place in the rapidly growing emigrant trade on the Atlantic and 
improved both the size and design of their vessels in order to 
meet the competition. Their ships became more and more ex- 
treme in their fine clipper lines, and by carrying sail until the 
last moment they made some magnificent passages which were 
fully advertised and appreciated at  the time. In  those days the 
emigrant had to provide his own food and very few of them had 
sufficient knowledge t o  bring on board enough for a prolonged 
voyage, so that fast passages were the best possible advertise- 
ment and the fastest ships skimmed the cream of the trade. 

A u x i l i a r y  S a i l i n g  Ships.-While the steamship was making 
rapid progress in Europe the Americans were for the most part 
content to  develop i t  on distinctive lines for their own local and 
coasting purposes. As far as their ocean trade was concerned 
they had the reputation of building and possessing the finest 
clipper ships in the world and they were satisfied with that. They 
tried auxiliary machinery on the North Atlantic in what was 
essentially a sailing ship in the case of the "Massachusetts" of 
1845, a 751-ton ship with an Ericsson screw propeller. She was 
not a success and was soon afterwards sold t o  the United States 
Navy. The auxiliary principle had already been tried in Britain 
In the case of Green's Blackwall frigates "Vernon," "Owen Glen- 
dower" and "Earl of Hardwicke," with lifting paddles. Their 
engines of 32 horse-power were intended t o  give a speed of five 
knots in  a calm but they were very seldom satisfactory. I n  the 
'fifties there had been a craze for them in the Australian trade and 
many prominent shipowners were ruined by them. 

In  1849 the British Navigation laws were repealed and the 
American clipper ships were able to  bring cargoes of china tea 
to Bri t~sh ports. Their appearance created a sensation, and one 
or two British builders, both a t  Aberdeen and on the Clyde, 
were tempted t o  copy them and produce fast sailing clipper ships 
of large tonnage. Until 1854, however, they were handicapped by 
the old rules of tonnage measurement which only took length and 
beam into consideration and left depth untaxed. The result was 
a short, deep s h ~ p  not approaching the Americans in speed. 

The first American clipper to load tea for the British market 
was the "Oriental," one of the extreme American ships of her 
day which brought a cargo of tea to London at  £6 per forty 
cubic feet, while the best that the British ships could obtain was 
£3.10 per 50 cubic feet. She arrived in the West India Docks 
early in December 1850, 97 days out from Hong Kong, and 
created a sensation. The immediate result was that the British 
clippers "Stornoway" and "Chrysolite" were ordered at  Aber- 
deen in spite of the tonnage laws, the first of their type. Although 
they were remarkably fast vessels inznormal weather their lack 
of beam lost them speed in strong winds, but this fault was 
rectified in later designs. 

In  spite of their opportunities in this market, i t  was not long 
before the Americans deserted it, for the discovery of gold in 
California caused an unprecedented rush from the Eastern States 
and, as the passage by  way of Cape Horn was technically a 
coasting run, it  was reserved to American ships, their clipper 
owners having nothing to fear from cheaply-manned foreign 
competition. There was little enough cargo to be carried, but 
any number of gold seekers, so that in the early 'fifties a number 
of American clippers were built, growing more and more extreme 
in their fine lines, and made large profits. 

The British clipper shipowners were developing the China and 
the Australian trade in the same way, although their ships never 
approached those of the Americans in their fineness. Freight and 
passage rates were both high and i t  was possible to  earn an ex- 
cellent dividend on a ship with very limited cargo capacity. 
Many British owners went to  American yards for their tonnage, 
particularly to that owned by  Donald McKay of Boston, but a t  
the same time there were magnificent ships turned out by British 
establishments. As a general rule the hard wood British ship 
lasted longer than her American rival which was built of soft 
wood, but the first cost was considerably higher-some 25 per 
cent-and in any circumstances these clippers were driven so 
hard that few of them lasted many years on the first class services. 

Large Sai l ing  Ships.-It was the promise of the Australian 
trade that caused Donald McKay to build his masterpiece, the 
"Great Republic" of 1853. She was the biggest ship in the world 
and was one of the first vessels to be rigged as a four-masted 
barque. Failing to obtain backing among shipowners, McKay de- 
termined to run her himself between the United States and 
Australia. Her registered tonnage was 4,555 and in order to  keep 
the crew within reasonable limits she was fitted with patent 
double topsails and a 15 horse-power steam engine on deck for 
handling the yards and working the pumps. Her  hull was of oak 
and pine, iron strengthened, and she attracted great attention. 
Unfortunately she caught fire and had to be scuttled while load- 
ing for her maiden voyage, so never went to  sea as McKay had 
originally designed her. He was forced to sell her and her pur- 
chaser cut down her rig considerably but even then she was too 
big to be run to satisfactory profit on commercial service. She 
did good work trooping in t h e  Crimean and American Civil Wars 
before she finally foundered, as the "Denmark" of Liverpool, in 
the North Atlantic in 1872. 

From the early 'sixties American shipping, which until then 
had been predominant, suffered an eclipse and this is frequently 
but erroneously ascribed to the effect of the American Civil 
War. I t  is true that a handful of Confederate cruisers captured 
a number of ships owned in the North, and that many American 
shipowners transferred their big sailing ships to  foreign flags in 
consequence. The real explanation is that American enterprise 
was turning towards the West, where there were golden oppor- 
tunities. The conservative element would not abandon the wooden 
sailing ship with which they had made their reputation, while 
Europe had seen the advantages of steam and iron so that the . 
handicap was changed. In  the late 'sixties composite construc- 
tion, that is to say wooden planking on a n  iron framework, became 
popular and such famous ships as the "Cutty Sark" were built 
after this fashion. 

For many years the sailing ships had one great advantage over 
the steamers in that the huge coal consumption of the latter's 
machinery made it very difficult to run them a t  a profit on routes 



where coal was dear or where the bunkering stations were far  
apart. As steamers became more econon~ical this handicap was 
gradually removed, and the opening of the Suez Canal in 1869 
forced sailing ship owners to cut down their running expenses 
and increase their carrying capacity if they were to compete with 
the steamer. Clipper freights were no longer to  be obtained, and 
without them the fine-lined clippers could not be run at a profit. 
Not only would they not stow suflicient cargo, but they made it  
necessary to maintain a large crew. The ship rig, that is to  say 
the sailing vessel with yards on all her masts, had been introduced 
in the early days of convoys and fleet tactics in order that speed 
might be regulated by  backing the squaresails on the mizzen. 
I t  was maintained by  most of the fast ships after the convoy 
days had ended more or less as a matter of tradition, for under 
all plain sail i t  made very little difference to  the actual speed of 
the ship, while the barque rig, in which the aftermost mast was 
fore and aft rigged and the others square, meant a very con- 
siderable economy in men. Thus, although the full-rigged ship 
did not disappear rapidly, many of the new ships laid down were 
barque rigged and many existing ships were converted, while 
owners no longer gave orders for extreme clippers but insisted on 
a fair carrying capacity. Some of these vessels with fuller lines 
made remarkably good passages, and they were invariably more 
comfortable than the clippers. 

Iron sailing ships also became almost universal on account of 
the saving on their weight in their hull, and finally the steel 
ship came into existence for the same reason. In  the early 
'nineties there was a considerable revival in the construction of 
sailing ships in  Great Britain, invariably designed to carry the 
maximum load at  reasonable speed with the smallest possible 
crew. The British yards turned out a considerdble number of 
ships a t  this time but still more, proportionately, were built for 
French owners who had the greatest assistance in running their 
ships by the navigation bounties offered by the Government, 
bounties that were so considerable that it  paid a shipowner t o  
take a sailing vessel round the world without a ton of cargo on 
board. The Germans also built a number of large sailing vessels, 
some with auxiliary machinery, principally for their trade with 
the nitrate ports on the West coast of South America. 

The American sailing ship owners lost the greater part of their 
enthusiasm for square rigged ships when the trans-Continental 
Railways finished the Californian trade, although a few were 
built even into the present century. The "Atlas" of 1902 was 
their last big iron ship, but some owners favoured the wooden 
construction with which they had made their name right into the 
'nineties, the "Aryan" of 1893 being the last. Until a very much 
later date, however, American owners took an interest in the 
multiple masted schooners which they made peculiarly their own. 
Although they were sent on ocean voyages these schooners were 
particularly adapted for  the American 'coastal trade, where they 
carried large cargoes with very small crews; the wooden 6-masted 
"Wyoming" (3,730 tons built in 1909) and the steel pmasted 
"Thomas W. Lawson" (5,218 tons built in 1902) were extreme 
specimens of this type. 

Modern S a i l i n g  Ships.-The Germans have continued to build 
a number of big sailing vessels, both with and without auxiliary 
power, until the present day. One reason for this is that the 
German regulations insist on sail training before an officer can 
receive any of his certificates. The '(Padua" built in r926 of 
3,064 tons gross is a fine example of these ships. More economical 
in men are the auxiliary schooners, with square topsails on alter- 
nate masts, built by the Vinnen Company after the war, of which 
the "Werner Vinnen" of 1,859 tons, built 1922, may be taken as 
typical. The Danish East Asiatic Company had a big auxiliary 
training ship rigged as a five-masted barque built a t  Leith in 
1921, the "K8benhavr1," of 3,901 tons. 

Apart from these, however, and a few sail training ships built 
for  naval purposes, the large sailing vessels now at  sea are prin- 
cipally old ships which have passed under the various Scandi- 
navian and other flags to  be run as cheaply as possible a t  the 
end of their days. The last surviving British square rigged ship 
at  sea (1929) is the "Garthpool," a four-masted barque of 2,842 

tons built as the "Juteopolis" in 1891. 
During the World War a large number of wooden auxiliary 

schooners were built, as rapidly as possible, to replace losses 
caused by the German submarine blockade, but the great maiority 
of these have been broken up since the Armistice. 

INTRODUCTION OF STEAM AND IRON 
A revolution in the history of the ship may be said to  have 

occurred with the changes from sails to  steam engines for 
propulsion and from wood to iron for construction. These pro- 
ceeded together, but a t  first very slowly. Conservative tendencies 
in many quarters, notably a t  the British Admiralty, strongly re- 
sisted the introduction of the steam ship, while the marine engine 
itself was undoubtedly somewhat imperfect and extravagant in 
fuel in its early stages. As already stated, there was still much 
ignorance of the principle of flotation by displacement, and it  
was urged by the unenlightened that iron would not float and 
was therefore unsuitable for  ship construction. Even amongst 
those who realised the fallacy of this argument it  was asserted 
that an iron ship would be far more easily damaged in the event 
of her touching the ground that a wooder? one, while there 
existed the very real difficulties of preserving the bottom from the 
action of the sea and fouling by weeds and barnacles, and of 
compensating the compass for the errors produced by local a t-  
traction. With regard to the strength of the ship, experience 
showed that iron construction was better able to withstand rough 
usage than wood, and examples were not lacking of iron and 
wooden ships being stranded together by the same gale and under 
similar circumstances and the iron ship getting off little the 
worse, while the wooden ship became a total wreck. A remark- 
able instance of the endurance of iron ships was that of the 
"Great Britain," which, in 1846, ran ashore in Dundrum Bay in 
Ireland and settled on two detached rocks; she remained aground 
for eleven months, was subsequently got off, and afterwards did 
good service. I n  due course a suitable composition was dis- 
covered for painting the underwater surface of iron ships, while 
trials carried out in the "Rainbow" a t  Deptford and the "Iron- 
side" a t  Liverpool went far towards providing the solution for 
correcting the compass. 

One of the earliest iron craft on record was a boat apparently 
intended for passenger service, built on the banks of the river 
Foss in Yorkshire in 1777. I n  1787 a canal lighter was con- 
structed with a shell of iron plates, and for many years iron and 
wood were used in conjunction for  the construction of what 
were known as composite ships. 

For warships iron was at  first objected to because it  was thought 
that the enemy's shot would cause more serious damage to them 
than it would to  a wooden ship, but this again was proved to be 
a fallacy. 

PADDLE WHEEL STEAMERS 
I n  1786, James Rumsey drove a boat on the Potomac four 

miles an hour by means of a power pump. About the same time 
John Fitch produced his oar-driven steamboats. A more prac- 
ticable device was to  be the paddle wheel. The "Charlotte Dun- 
das," constructed by Symington in Scotland in 1801-2, was one of 
the earliest of these vessels. She proved her utility for towing 
work on the Forth and Clyde Canal. Fulton, having witnessed the 
success of this craft, in 1807 constructed the "Clermont" on the 
Hudson River in America. The engines for the vessel were made 
by Boulton and Watt in England. She proved very popular as a 
passenger boat between New York and Albany. The first steamer 
to  make a regular sea voyage was the "Phoenix" which, in 1809, 
steamed from Hoboken in New Jersey to Philadelphia. I n  1812 
Bell produced his steamer "Comet," which carried passengers 
between Glasgow, Greenock and Helensburg. She was 42 feet 
long, 11 feet broad, 5+ feet deep, and was driven by a one- 
cylinder engine. The success of these early steamers soon pro- 
duced others, and in 1814 there were five steamboats on the 
Thames, while the "Marjorie," built on the Clyde, was brought 
through the Forth and Clyde Canal and then down the East 
Coast to  this river. 

In  the United States the monopoly that had been granted to 



Bobert Fulton to maintain steamships on the waters about New 
York tended to check progress for a time, although it is doubtful 
whether he would have been able to develop his steamers so 
rapidly had it  not been granted. As other inventors and engineers 
found themselves able to construct steamers Fulton's monopoly 
forced them further afield, and resulted in the development of 
the steamship business on other American waterways and then 
along the Eastern coast of the United States. 

Similarly in Great Britain the steamship was first only used 
as a passenger carrier and tug along rivers and canals, but gradu- 
ally increased competition forced the steamer to seek other spheres 
and in doing so she found herself able to perform short coast- 
ing voyages. She then became a passenger carrier along the 
coast to  the various holiday resorts, her novelty being her prin- 
cipal attraction. I t  was not long before it  was realised by the 
owners that the steamship was capable of very much more than 
this and vessels were built to  cross the North Sea, the Straits of 
Dover and the Irish Sea. They were all modelled on the sailing 
ships that they replaced and all carried auxiliary sail either on 
masts or on their funnel, while the low-pressure machinery was 
very wasteful and incapable of giving any considerable speed. 
The various methods of propulsion which had been experimented 
with in the eighteenth and earliest years of the nineteenth cen- 
turies, including a rudimentary screw propeller and jet propul- 
sion, gave way to the side paddle wheel which remained in favour 
for many years. 

A t l a n t i c  Crossing.-It was not long before steamship owners 
aspired to cross the Atlantic by steam. The sailing packet "Savan- 
nah," which had been designed to run on the service between 
New York and Havre, was given auxiliary steam machinery and 
crossed the Atlantic from Savannah in May and June 1818. She 
only used her engines for 80 hours of the voyage, but arrived 
in Cork with her coal consumed. Afterwards she visited the 
Baltic, where she aroused great interest. Although this is gen- 
erally recorded as the first steam Atlantic crossing, the small use 
to  which she put her machinery really robs her of that honour. 

The ship to which it  really belongs is very generally omitted 
in  the histories, the Dutch steamer "Cura~ao." She was built 
a t  Dover in 1826 for the cross Channel service and was then 
renamed "CalpC," a wooden paddler of 438 tons register whose 
paddles were driven by independent engines. As soon as she 
was completed she was purchased by the Dutch Government as 
a man-of-war but was employed on the mail service to their 
West Indian Colonies. She left Rotterdam on her first passage 
to  the West Indies in April 1827 and took a month to do the 
voyage, after which she made the regular sailing each year, until 
she was required as a warship during the troubles in Belgium 
in 1830, after which she never returned to the mail service. 

The next steamer to perform the feat was the "Royal William," 
whose performance was particularly remarkable on account of 
the fact that she was built in Quebec with the idea of running 
from that port to Halifax. Samuel Cunard, who afterwards 
founded the great Atlantic company, was one of her owners. Trade 
depression and an epidemic of cholera spoiled her chances on the 
trade for which she was designed and she did no better as a tug. 
Her owners, being forced to consider her sale and thinking that 
they would get a better price for her in Europe than in Canada, 
sent her across the Atlantic in 1833. She took 25 days to do the 
passage and burned 330 tons of coal. Afterwards she was sold 
for f ~ o , o o o  and later served in the Portuguese Navy as a trans- 
port and in the Spanish Navy as  a warship until she was finally 
condemned in 1847. 

R e g u l a r  A t l a n t i c  Passages.-These early steamship pas- 
sages across the Atlantic were more or less haphazard, but it  
soon became the object of the owners to provide a regular service. 
Pending the construction of suitable tonnage the 703-ton steamer 
"Sirius," which had been built for the Irish Sea service, was 
chartered in 1838 by the British & American Steam Navigation 
Company. She was considered a big steamship in her day and 
was one of the first steamers to be fitted with a condenser instead 
of using salt water in her boilers, one of the milestones of steam 
engineering at  sea. She sailed from London to New York by 

way of Cork with IOO passengers and although she was grossly 
overloaded to modern ideas she made the passage in safety. With- 
in a few hours of her arrival in New York a very much bigger 
and finer steamer, the "Great Western," which had been con- 
structed with the idea of continuing the Great Western Railway 
across the Atlantic, arrived after a crossing of 15 days from 
Bristol. She had a tonnage of 1,440 and was regarded as the 
finest steamship of her day. 

After this several other Atlantic liners were built but all the 
services were irregular and maintained by a heterogeneous col- 
lection of ships, suitable and unsuitable. I t  was when Samuel 
Cunard founded the line which still bears his name in the year 
1840 that a new policy in shipping produced a revolution in ship- 
building-the construction of sister ships. H e  started operations . 
with four transatlantic ships and one small feeding steamer in  
Canadian waters. 

The sister ships "Britannia," "Acadia," "Columbia" and 
"Caledonia" were wooden steamers built on the Clyde, their ton- 
nage according to the rule then in use being about 1,150 on 
dimensions 207 feet by 34 ft. 2 in. by 2 2  ft .  2 in. depth of hold 
and their two-cylinder side-lever paddle engines of 740 I.H.P. 
being sufficient for an average speed of nine knots in  favourable 
circumstances. The coal supply of these ships was the chief 
anxiety of their designers, and their passenger accommodation 
was not equal to  the sailing packets which they rivalled, but the 
regularity of their passages compensated for the fact that they 
were frequently beaten by the sailing ships in  a fair wind. They 
were barque rigged and had a considerable area of canvas which 
was set whenever circumstances were favourable. 

Long  Distance Steaqers.-In the meantime, although the 
North Atlantic crossing had attracted popular attention to the 
exclusion of most other services, great progress was being made in 
the long distance routes. When the General Steam Navigation 
Company, the oldest British purely steamship company, was 
founded in 1834 its promoters had the intention of running steam- 
ship services all over the world as material improved, and had 
every confidence that this would come about. 

I n  1825 the steamship "Enterprise" had proved that i t  was 
possible for a steamer to  reach India, although a t  the same time 
she proved that i t  was not a commercial proposition. I t  had 
been suggested in 1822 to establish a company for the purpose 
of maintaining a steam service to  India and a naval officer was 
sent out to arouse popular enthusiasm. Within two years 80,- 
ooo rupees had been raised in Bengal by public subscription, to 
which the Government of India added 20,000 rupees and an- 
nounced that the whole sum would be  given as a prize to  the 
tirst steamer that could contrive two round voyages between 
Great Britain and India before 1826, the stipulated time for 
each passage being 70 days. 

This prize caused a syndicate to  purchase the paddle steamer 
"Enterprise" of 479 tons when under construction on the Thames 
znd to fit her out with a fore-and-aft rig to  compete for the prize. 
Her dimensions were 122 feet by 2 7  and she had an engine of 1 2 0  

nominal horse power which was designed for nine knots speed 
but which could be relied upon for six or seven only. She sailed 
from Falmouth on August 19, 1825 and reached Calcutta 113 
days out, including ten days spent coaling at  St. Thomas and the 
Cape of Good Hope. The Government of India awarded her half 
the promised prize and then purchased her as  a warship. 

The long route by way of the Cape having proved unprofitable 
for steamers, the East Indian Government surveyed the Suez 
route and had steamships built to  maintain a more or less regular 
service from Bombay to Suez, whence the mails and passengers 
were conveyed across the Isthmus to the Mediterranean. I n  the 
early days of the service the European end was maintained by 
jailing vessels. 

The improvement and finally the real practicability of the 
overland route was brought about by the Peninsular and Oriental 
Line, which started in 1834 to maintain a mail service between 
Great Britain and the Spanish and Portuguese ports in competi- 
tion with the sailing mail packets maintained by the Government. 
It  was then the Peninsular Line, but in 1839 the service was ex- 
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tended to Alexandria to connect with the East India Company's 
steamers and the company became the Peninsular and Sriental 
Line. I t  was not until 1854 that the East India Company aban- 
doned its end of the service, although its irregularities and the 
poor steamships employed on i t  were the cause of constant 
complaint. 

Steamships of a type practically identical with those of the 
Cunard Line, but of rather greater tonnage varying from r,joo 
to 1,900, were built in 1839 for the Nest  Indian mail service 
for which the Royal Mail Steam Packet Company had obtained 
a Royal Charter. At that period the British West Indian colonies 
were of much greater importance than in more modern times, and 
the service was heavily subsidised in order to overconle the 
very great difficulties of coal supply on the route. This service 
was afterwards extended to the Brazilian coast and the River 
Plate, causing a steady increase in  the size of the ships, although 
they were for long built on the same principle. 

This was very largely due to  the fact that the Admiralty had a 
considerable influence on their design in return for the mail sub- 
sidy, and insisted on the ships approximating the wooden pad- 
d!e frigates of their day whose vulnerability, although frequently 
pointed out by experts, had not yet been proved in action. The 
hulls therefore all followed approximately the same lines, the 
owners only being allowed a reasonably free hand in the matter 
of machinery, in which the economy which was so essential was 
steadily improving. 

T h e  Screw Propeller.-Private shipowners who were un- 
trammelled by the conditions of their subsidy were anxious to 
improve on the paddle wheel and in 1836 both Francis Pettit 
Smith, an Englishman, and Captain John Ericsson, a Swede, 
patented practical screw propellers although the principle was 
not new. The  year 1839 saw a ship built to each of these prin- 
ciples, the "Archimedes" to Smith's patent and the "Robert F. 
Stockton" to Ericsson's. They were neither of them large vessels, 
but they both proved the superior economy and power of the 
screw and led to  more important ships being built. 

The most important of these steamers was the "Great Britain," 
which was laid down in dry dock at  Bristol in 1839 and floated 
out in 1844. She was not only noteworthy on account of her 
dimensions, which were 322 feet by 51 by 32 feet 6 inches depth 
of hold, which gave her a tonnage of 3,448 according to the old 
burthen measurement, but also because she was constructed of 
iron in spite of the great prejudice of the Navy against that 
material. She was designed by I .  K. Brunel, whose intention was 
originally to  make her a paddle steamer. But he was so greatly 
impressed by the performances of the "Archimedes" on a cruise 
round the British coast that he altered it  and fitted screw ma- 
chinery, reinforced by  a big sail area on six masts. 

Her  machinery consisted of a simple engine with four cylin- 
ders each 88 inches in diameter, with a stroke of 72 and with 
indicated horse power of 2,000 a t  five lb. per square inch pressure, 
a speed of twelve knots being obtained on trial. Her stranding on 
the Irish coast in 1846, when she had to withstand the gales of 
a whole winter in an exposed position, finally convinced ship- 
owners that iron construction was both strong and practical. 

I n  1847 the Americans brought out their first transatlantic 
steamers to  their own ideas, the "Hermann" and "Washington," 
which were run by the Ocean Line between New York and Bremen 
by way of Southampton in return for a heavy subsidy They 
were ships of 1,850 tons each with paddle engines of 1,400 tons, 
giving them a speed of eleven knots, their hulls being on the lines 
of the less extreme Atlantic sailing packets. They maintained 
their service with fair success until the reversal of the United 
States subsidy policy in 1857, when they were sent to end their 
days in the Pacific. I n  1850 a second American transatlantic 
service between New York and Havre was started with the "Hum- 
boldt" and "Franklin." 

A m e r i c a n  A t l a n t i c  Design.-The straight stem of these two 
ships made them differ greatiy in appearance from their British 
rivals and was purely an American conception which was intro- 
duced by Mr. E .  K. Collins when he started the Collins Line 
under the American flag in 1849. The first fleet consisted of the 

wooden paddle steamers "Atlantic," "Arctic," "Baltic" and "YacT; 
fic," practically sister ships of 2,860 tons, with beam engines 
of 2,000 I.H.P. They were a great improvement on the existing 
material and although they were so well built and extravagantly 
fitted that it was necessary to  obtain an additional subsidy they 
were the most noteworthy ships on the Atlantic in their day. 
In  1856 they were joined by the "Adriatic," of 5,888 tons gross 
with engines of 4,000 I.H.P. designed for a speed of 134 knots, 
which marked the high water mark of American paddle steamer 
construction on the Atlantic. When the subsidy on which the 
company relied was suddenly withdrawn after two disasters the 
service collapsed and although Commodore Vanderbilt constructed 
somewhat similar ships to maintain the Stars and Stripes on the 
Atlantic they were soon withdrawn and for over thirty years 
American steamship development was practically confined to 
the rivers and coasts of the country, and the Pacific trade. 

While these big paddle steamers were being built the screw 
propeller was being introduced into European Atlantic com- 
panies, beginning seriously with the foundation of the Inman 
Line in 1850. This company, which was intended to improve the 
emigrant service, began with iron screw steamers-the first of 
under 2,000 tons-barque rigged and still maintaining a full 
spread of canvas. I ts  example was soon followed. The North 
German Lloyd and Hamburg American Companies in Germany, 
and the Compagnie GCnCrale Transatlantique in France, saw 
the opportunities of the great Continental fields of emigration 
with up-to-date steam tonnage and were soon encroaching on the 
third class traffic which was the last stronghold of the sailing 
packet. 

The Cunard Line was endeavouring to carry on in its tradi- 
tional way, in spite of the fact that by then the naval conditions 
were considerably relaxed, but it  was gradually being forced into 
'line. For its mail ships i t  remained faithful to  the paddle until 
the early 'sixties, the "Scotia" of 3,871 tons which was launched 
in 1862 being the last and finest of the type. I t  had, however, 
changed from wood to iron with the "Persia" of 1856 and had 
purchased the screw steamer "British Queen" of 773 tons in 
1850. On the experience gained with her the company had the 
"Alps" and "Andes" built for the West Indian service in 1851 
and were so satisfied with them that the screw steamer "China" 
of 2,529 tons was practically contemporary with the "Scotia" and 
in spite of her smaller size showed her advantages in competitive 
service trials. 

T h e  ccHimalaya."-In 1853 the Peninsular and Oriental Line, 
although they were not destined to abandon the paddle for some 
years afterwards, built the iron screw steamer "Himalaya" which 
was the biggest vessel ef her type in the world, having a gross ton- 
nage of 3,438 on dimensions 340 by 46.2 by 34.9 feet depth of 
hold. Her  trunk engines gave her a speed of 13.9 knots on trial, 
and yet were sufficiently economical to permit her t o  stow enough 
fuel to undertake long voyages under steam which showed a 
profit. After one or two voyages on her owners' service she was 
taken up as a transport for the Crimean War and so impressed 
the Admiralty that they bought her and employed her as a naval 
trooper until the 'nineties. She was then converted into a coal 
hulk and still (1928) performs that duty a t  Portland. 

"Great  Eastern."'-The "Great Eastern" is perhaps the most 
discussed steamship that has ever been built, and the most his- 
toric failure. She was originally conceived by  Mr. I. K. Brunel 
on the success of the "Great Britain," and in 1851 a company was 
floated for the purpose of building her and trading to the East. 
At that period steam navigation to the East and Australia was 
greatly handicapped by the lack of coaling facilities, and the 
"Great Eastern" was specially designed to ply between England 
and either Calcutta or Colombo, where smaller steamers and 
sailing vessels could pick up her cargo and passengers and dis- 
tribute them to various destinations. Her dimensions of 692 feet 
on the upper deck by 82.5 feet beam and 30 feet draught gave 
her a gross tonnage of 18,914, and it  became necessary to take 
particular precautions that her hull should have the requisite 
strength. She was therefore not only given a double bottom, 
but a tubular upper deck and was one of the strongest ships ever 
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built. The hull and the paddle engines were built by Messrs. Scott 
Russell and Co. on the Thames, while James Watt  & Co. of 
Birmingham built the screw engines, for Brunel had decided to 
provide alternate methods of propulsion, the greatest fault in 
the original design. Mr. Scott Russell of the building firm de- 
signed the details of her hull and gave her the wave line prin- 
ciple in which he believed. The paddle engines indicated 3.411 
horse power, while the screw engines which drove a four-bladed 
propeller indicated 4,886. Altogether 6,500 square yards of 
canvas were set on her six masts and she was fitted with ample 
bunker accommodation for a long voyage, in addition to  large 
holds and passenger accommodation. 

Fearing for the narrowness of the river, Brunel insisted that 
she should be launched broadside on and was so anxious to avoid 
the huge mass taking charge that he checked her too soon on the 
ways and she stuck fast for three months. This delay, and the 
subsequent work of launching her, drove the original company 
into liquidation and she was purchased for use on the North 
Atlantic, a service for which she was not designed and was most 
unsuitable. The result was that she was a most expensive failure 
except for the excellent work that she did in laying the Atlantic 
cable. 

By this time the screw steamer was invading most of the trades 
of the world, including the coastal. The Americans were build- 
ing up  a fine coasting fleet to  their own requirements, differing 
very materially from European ideas of design. Most of the 
European nations were following suit, while steam colliers were 
even invading the coal trade between the North East coast of 
England and the Thames, which was regarded as the stronghold of 
the sailing ship. The first was the 273-ton "Q.E.D." which was 
really an auxiliary, schooner rigged, with the smoke from her 
low-powered screw machinery carried up  through her mizzen 
mast. This vessel made her appearance in 1844. Eight years 
later, however, the first real iron steam collier was put into service, 
the "John Bowes." This steamer had dimensions I 51 ft. g in. 
by 26 ft. 3 in. and was one of the first ships t o  be fitted with 
tanks for water ballast. Rebuilt out of all recognition, she is still 
busy on the Spanish coasting trade as the "Valentin Fierro." 

A far more important result of her success was that it caused 
the introduction of the steam tramp, a cargo vessel which was 
open to charter on any trade instead of running to a definite 
schedule. Before that time all steamers were built for definite 
services and chartering for bulk cargoes was unusual, this busi- 
ness being left almost entirely to the sailing ship. 

T h e  E x p a n s i o n  Engine.-Increased economy was still the 
aim of the engineer, and this led to the introduction of the ex- 
pansion engine, in which the steam was used in a second cylinder 
a t  a lower pressure after it  had done its work in the first. I t  was 
an invention of James P.  Allaire, the American engineer, in the 
year 1824, but a t  that time it  failed owing to the low pressure 
used. As steam pressure increased John Elder, the head of what 
is now the Fairfield Yard on the Clyde, brought out his com- 
pound engine which employed the steam in two stages, and which 
did much to overcome the disadvantages of the steamship on long 
routes on which coaling stations were rare. 

The first vessel to  be so fitted was the "Brandon" of 1854, a 
screw steamer designed for the trade between London and Lime- 
rick, and fitted with a vertical engine having the cranks diametri- 
cally opposite to  one another. Her coal consumption on trial was 
returned as 3$ lb. per I.H.P. per hour, as compared with the 
4 to 46 Ib. which was the utmost economy to which the simple 
engine could aspire. Although built for a short distance service 
she was employed as a transport in the Crimean War and her suc- 
cess caused the compound engine to  be very generally adopted, 
while the steam pressure steadily increased. 

As this pressure increased it  became possible to add a third 
stage to  the engine and triple expansion machinery came into 
being. In  France this system was sponsored by M. Benjamin 
Normand of the famous firm of Havre shipbuilders, who took 
out a patent in 1871 and installed his first set two years later. I n  
England a patent was taken out by Dr. A. C. Kirk, a colleague of 
John Elder, who tried a triple expansion engine and machin- 

ery first in 1874 in the 2,083 ton steamer "Propontis." 
Water  T u b e  Boilers.-The original installation of the '(Pro- 

pontis" was fed by water tube boilers, in which the water passed 
in tubes through the flame instead of the flame passing in tubes 
through the water as in ordinary mercantile practice. These boil- 
ers, which are now generally adopted in all navies and in many 
merchant ships, had already been introduced in France but had 
given much trouble. Those installed in the "Propontis" were no 
more satisfactory than those of French men-of-war which had 
been so fitted in the 'forties and she is generally described as a 
failure, but when new boilers were installed with reduced pressure 
she continued to work satisfactorily for many years. 

In  1881 the "Aberdeen" of 3,616 tons, designed to run on 
the Australian trade in which economy was more obviously neces- 
sary than in any other, was fitted with Kirk's triple expansion 
engines. On trial she reduced her coal consumption to 1.28 lb. 
per I.H.P. per hour and was a most satisfactory vessel on ser- 
vice, although this abnormally small consumption was naturally 
increased under working conditions. Her  success caused a very 
large number of steamers of all kinds, which had originally car- 
ried compound engines, to  be tripled by the addition of a third 
cylinder during the 'eighties and 'nineties. 

At the end of the nineteenth Century steam expansion was 
taken one stage further and a few quadruple expansion engines 
were built for marine use, but their employment was strictly 
limited. 

T w i n  Screws.-In 1862 the first full-powered twin screw 
steamer, apart from certain experiments in the very earliest days 
of steam, was built on the Thames. She was the 400-ton "Flora" 
and although her builders, Messrs. Dudgeon, made a speciality 
of twin screw steamers and built the far larger "Ruahine" in 
1865 for the Panama, New Zealand and Australian Royal Mail 
Company, the idea did not attract the liner companies until the 
"Notting Hill" of 1881 proved the advantages of the system 
on the North Atlantic. Even so the single screw was not aban- 
doned at  once and as recently as 1896 first class liners were built 
with one shaft only, in  spite of the uneasiness caused by several 
serious accidents. 

As the power of ships increased the danger of broken shafts 
was multiplied, and triple and quadruple screw ships came into 
being a t  a later date, although serious disadvantages were in- 
volved. 

T u r b i n e  Ships.-The experimental "Turbinia," built at Wall- 
send on the Tyne in 1894 and given turbine engines invented 
by the Hon. Charles Parsons, revived one of the earliest prin- 
ciples of employing power and proved that it  was capable of 
being used at  sea. Her  dimensions were IOO feet by  g feet beam 
by 3 feet draught, her displacement being 443 tons. The original 
machinery installation consisted of three steam turbines, totalling 
2,000 shaft horse power and each driving a shaft carrying three 
screws in order to overcome the disadvantages of high propeller 
speed. During the Diamond Jubilee Naval Review of 1897 she 
was taken down t o  Cowes secretly and suddenly dashed out among 
the assembled ships a t  what was then the astounding speed of 
343 knots. Naturally she caused a great sensation and the Admir- 
alty built two turbine-engined destroyers which unluckily came 
to grief, the one b y  stranding and the other owing to her light 
construction. There was a tendency to blame the machinery, 
which had nothing to do with either mishap, and it  was some 
time before Mr. Parsons could persuade commercial shipowners 
to  take an interest in his invention. 

The "King Edward" of 1901 was the first merchant steamer 
to be given turbine machinery, a Clyde passenger steamer which 
is still running after material alterations. She was followed by 
the cross Channel packet "The Queen" of 1903 which proved 
herself greatly superior in speed and far more economical than 
the paddlers which had preceded her on the service between 
Dover and Calais. The next important ships to  be built on this 
system were the Allan Liners "Virginian" and "Victorian7' of 
1904, ships of about 10,750 tons gross each with a trial speed 
of nearly 20 knots. With all these ships there was a certain 
amount of trouble in the early days, but the turbine made steady 
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progress and proved its reliability in the Cunard Liner "Carmania" 
(19,j66 tons) of 1905, which is still running with her original 
machinery and whose success resulted in the turbine being adopted 
by the Cunard steamers "Mauretania" and "Lusitania " which 
were the biggest and fastest liners in the world when they were 
built in 1907. In  1928 the "Mauretania" still held the Atlantic 
record which she lowered in 1910. 

The 22-foot steam launch "Charmian" was the first vessel in 
which intermediate gearing between the turbine and the pro- 
peller was tried, the experiments taking place on the Tyne as 
early as 1897 and being practically contemporary with similiar 
experiments carried out on the Continent. I t  had long been 
realised that the efficient speed of the turbine was far too great 
for the propeller, which was the reason why multiple screws 
were fitted to the shafts of the early passenger steamers. In  
1909 these experiments had produced sufficient promise to war- 
rant the cargo steamer "Vespasian" having her old triple expan- 
sion engines taken out and turbine machinery with single reduc- 
tion mechanical gearing substituted. The great increase in speed 
and economy which was immediately obtained drew attention to 
the pn~sibilities of the turhinr for  cargo a s  wrll as fas t  passenger 
vessels, and from this it became evident that the gearing, whether 
it  was single or double reduction, was of the greatest advantage 
even at  the maximum speed so that the direct coupled turbine is 
now regarded as obsolete at sea. Other experiments have been 
made with hydraulic gearing of the Foettinger and other prin- 
ciples to obtain the same result, while many regard the electric 
drive, which is described below, as being little more than another 
form of gearing. 

In  the "Otaki," a triple screw cargo steamer built for the 
New Zealand Shipping Company in 1908, Messrs. Denny of 
Dumbarton the shipbuilders, co-operating with the Parsons Steam 
Turbine Company, made a successful effort to combine the ad- 
vantages of the turbine and reciprocating engines. This ship was 
given a triple expansion engine on each of the two wing shafts, 
the steam exhausting from them into a low pressure turbine on 
the centre one. I n  competitive trials with two ships of similar 
hull design but more normal engines she averaged a knot greater 
speed with eleven per cent less coal consumption. although for 
a cargo vessel the interruption of the after holds by the three 
shafts was recognised as a serious disadvantage. 

For passenger steamers the system promised even greater 
economy and was later fitted into several large liners, notably 
the White Star steamer "Olympic" (built 1911, 46.439 tons gross) 
with conspicuous success. 

After the war the same idea was put forward by German 
engineers in the Bauer-\fTach system, in which the disadvantages 
of the three shafts are avoided by placing the turbine directly 
abaft the reciprocating engines on the same shaft, with a clutch 
which disconnects it  automatically when it is desired to 
manoeuvre. An economy of I j per cent+and more has been proved 
possible with this system, which is particularly well suited for 
cargo ships and which is being installed in a number of existing 
vessels just as compound engines were converted into triple 
expansion in the 'eighties and 'nineties. 

HULL IMPROVEMENTS-INTRODUCTION OF STEEL 
Improvements in the hulls of steamers were introduced steadily 

while machinery was being improved, principally with the idea 
of increasing the strength and carrying capacity and reducing the 
weight of hull necessary. Iron had shown itself to be superior 
to  wood in these respects, and the next step forward was the intro- 
duction of steel for shipbuilding. I n  1876 a small steel paddler 
was built for river service in Burma and in the following year 
the British Navy built two fast dispatch vessels, the "Iris" and 
"Mercury." The first sizeable merchant ship to be so built was 
the "Rotomahana," a ship of 1,777 tons built by Denny on the 
Clyde for the Union Steamship Company of New Zealand in 
1879. Within a few months she was followed by a very much 
bigger and more important ship, the Allan Liner "Huenos Ayrean" 
af 4,005 tons for the Canadian mail service. Although it was 
recognised that steel offered advantages in every direction except, 
possibly, durability, to hegin with its general adoption was 

checked by the difficulty of obtaining supplies, but in the early 
eighties this was overcome and many steel ships were laid down. 
The form of the hull was also the subject of numerous experi- 
ments in the constant effort to increase the carrying capacity on 
the same or smaller tonnage, and for this reason several revolu- 
tionary designs were brought forward. One of the most striking 
and permanent of these was the turret deck steamer which 
was evolved and built by the Doxford Shipyard of Sunderland. 
In  this type a curve in the side above the water line gave a 
narrow deck with a broad extreme beam, and for some time it  
permitted a great economy in dues. 

The "Turret" of 1892 was the first ship of this type and was 
laid down by Messrs. Doxford on speculation but bought by 
Messrs. Peterson Tate & Co. for the Canadian trade. Other 
steamship lines took up the turret deck steamer enthusiastically, 
particularly the Clan Line, but many of its advantages were 
negatived by the amendment of port and canal regulations and 
although these steamers were capable of carrying a very large 
cargo and were excellent seaboats if properly treated, in inex- 
perienced hands they were apt to give trouble and they gradually 
fell out of favo~ur 

DIESEL SHIPS 

The Caspian steamer "Wandal," which was built by Messrs 
Nobels in 1903, was the first sizeable ship to be given an internal 
combustion engine, but in her case it was used to generate elec- 
tricity for the main drive. 

Engines in which the charge was exploded by a hot bulb or 
an electric spark were found suitable for small craft soon after 
they had become general in automobiles on land, but their size 
was strictly limited. I n  the year 1892 Dr. Rudolf Diesel took 
out his patent for an engine in which the charge was exploded by 
raising its temperature by compression while it  was still inside 
the cylinder, and ships propelled by such units, which have been 
built up to very large sizes and which many consider to be pre- 
ferable to  steam plants, are invariably termed "diesel-engined." 

The "Wandal" was followed in 1906 by the "Venoge," a motor 
barge on Lake Geneva, and in 1910 the motor tanker "Vulcanus" 
of 1,179 tons marked a great improvement in size. Two years 
Iater the motor ship "Selandia" was commissioned by the Danish 
East Asiatic Company, which is still one of the principal advo- 
cates of the diesel engine, and is running successfully to this day. 
Her dimensions were 370 feet by 53.2 by 27.1 depth of hold, her 
gross tonnage being 4,950. She was a twin screw ship, each shaft 
being driven by an 8-cylinder four-stroke cycle engine with cylin- 
ders 2 0 2  inches in diameter by 28% inches stroke, totalling a 
brake horse power of 2,450 a t  140 revolutions per minute and 
driving her at  a speed of twelve knots. She was rigged as a three- 
masted schooner and the absence of funnel attracted general 
attention. I ts  suppression is now quite usual with some owners, 
while others prefer to run the exhaust from the engines up through 
funnels and make their motor ships practically indistinguishable 
from steamers. 

After the success of the "Selandia," for although all the early 
diesel-engined ships had a certain amount of difficulty with their 
machinery she was a distinct success and very economical, a 
series of ships was built steadily improving in size, efficiency and 
economy. War practically held up experimental work in that 
connection as far as merchant ships were concerned, but the 
diesel improved rapidly in submarines and the Germans brought 
it to a very high pitch of perfection. In  Great Britain the result 
of Admiralty experiments were also placed a t  the disposal of 
the mercantile engineers at  the end of the war. Several sub- 
marine diesels were fitted into German cargo ships after the war, 
their speed being geared down to the efficient speed of the pro- 
peller as in the case of the turbine, with satisfactory results. 

To begin with the diesel engine was more or less confined to 
the cargo vessel, but after the war i t  was realised that its adop- 
tion in large passenger vessels would mean a very considerable 
saving in space and running costs, although the first costs were 
considerably higher than in the case of the steamer. After several 
trials in comparatively small ships, in 1924 the "Aorangi" of 
17,491 tons was built a t  the Fairfield Yard on the Clyde for the 



SHIP 
Union Steamship Company of New Zealand and has proved 
most successful on the service between Vancouver and Australia. 
She was followed in 1925 by the "Gripsholm" of the Swedish 
American Line, a ship of I 7,; 16 tons designed for service between 
Sweden and the United States. There was considerable doubt 
as to the wisdom of building this ship, for the diesel shows to 
its best advantage on long runs, but she has proved an unquali- 
fied success. I n  the same year a great advance in tonnage was 
made with the aa,ooo-ton "Asturias," built a t  Belfast for the 
Royal Mail Steam Packet Company, and the diesel-engined 
passenger liner is now firmly established. Messrs. Harland and 
Wolff, the builders of the "Asturias," have specialised in a 
big double-acting Diesel built on the lines of Messrs. Burmeister 
and Wain of Copenhagen, one of the earliest diesel builders, and 
have developed high powers. 

The "Augustus" of 32,650 tons, built for the Navigazione 
Generale Italiana in  1927, was the largest motor liner in the 
world in 1928. I n  deference to  public opinion all these large 
passenger motor ships have been given funnels, the majority of 
them two, but the builders have evolved a typical Diesel funnel, 
short and very stout, which does much to obviate the echo which 
can prove exceedingly troublesome when the exhaust is carried 
through a funnel of ordinary design, particularly in fog. 

The  relative advantages of steamships and motor ships are 
still the subjects of infinite discussion and argument, each type 
possessing very real advantages for certain work. 

T h e  S t i l l  Engine.-In the Scott-Still engine, first fitted in the 
Blue Funnel Liner "Dolius" of 5,994 tons in 1924, an effort is 
made to combine the steam and diesel systems, but although a 
remarkable economy has been obtained this is still in the experi- 
mental stage. 

ELECTRIC DRIVE 
Electric propulsion a t  sea, the power in that case being gen- 

erated by the internal combustion engine, was first tried by 
Nobels in the "Wandal" on the Caspian in 1903, a vessel that 
has already been mentioned as the first motor ship. The German 
Navy adopted it in the case of the submarine salvage vessel 
"Vulcan" in 1907 and it  was also tried in 1913 in a Canadian 
Lake vessel, the "Tynemount," where the current was generated 
by two Diesel engines of 2 jo B.H.P. apiece. She was followed by 
the Swedish "Mjolner," in  which the current was generated by 
two turbines of 450 S. H.  P. each. The American Navy, which has 
since brought the system up to its highest pitch of perfection, 
first tried it  in their steam collier "Jupiter" of 20,000 tons dis- 
placement, in which the turbine generator was of the Curtiss type 
and where the results were so successful that the system has been 
adopted in their latest and biggest battleships. The "Jupiter" is 
now the aircraft carrier "Langley." For cruisers and destroyers, 
however, the United States Naval authorities have found that 
mechanical gearing is  better. 

Since the war there has been a growing tendency to favour 
electric propulsion for merchant ships, particularly in America, 
and with the benefit of the experience gained in the American 
Navy i t  has been possible to  install large powers with perfect 
success. The most striking case is the Panama-Pacific Liner 
"California," employed on the intercoastal trade between New 
York and California. She is a ship of 20,325 tons built in 1928, 
her electric machinery generated by turbines giving her a speed of 
18 knots. She is being followed by two sister ships. A similar 
installation has been chosen for the Peninsular and Oriental Liner 
"Viceroy of India,"-launched on the Clyde in 1928, and apparently 
for the new 1,000-foot White Star Liner under construction at  
Belfast. 

SPECIAL TYPES OF POWER SHIPS 
As the steamship improved and as the shipping business be- 

came more complicated and exacting, specia types came into 
existence in considerable numbers. k 

T r a i n  Ferries.-The 41 7-ton steam train ferry "Leviathan," 
built in 1849 for the North British Railway Company to run 
across the Firth of Forth from Granton to Burntisland, was the 
first of a type which has now become quite general and which has 
been built to large size on several services. Almost a t  the same 

time another was built to cross the Tay a t  Dundee, but both 
these ferries were later replaced by bridges. I n  1878 the Phila- 
delphia and Reading Railroad built their first ferry steamer to 
run across New York Bay and in the early 'eighties the Danes 
started a train ferry from Korsor to  Nyborg. The idea of a similar 
service to run across the Straits of Dover has constantly been 
suggested without success and an ambitious scheme for a train 
ferry between Sweden and England is now being discussed, but 
numerous difficulties have arisen in  each case and the only train 
ferry on a large scale in Great Britain is that running from Har- 
wich to Zeebrugge and employed very largely for the carriage 
of French and Italian fruit to England. The biggest ship of the 
train ferry type in which the trains run straight on to the rails on 
the deck of the ship is the "Contra Costa" in California, a wooden 
vessel with a gross tonnage of 4,483, built in 1914, but big vessels 
are now building and projected in which the rolling stock is 
lowered on to the rails by cranes. 

S team Trawlers.-In the early 'seventies several attempts 
were made to introduce steam trawlers in the South of England, 
but they were not successful. Some years later a shipping slump 
caused numerous steam tugs t o  be laid up and the experiment 
was tried of using some of these for trawling. Most of these were 
paddlers, the first being the "Messenger" which made her first trip 
to the fishing grounds in 1877, but the experience gained in her 
and other converted ships showed that the paddle was unsuitable 
for the purpose. Experiments with screw boats were tried in the 
early 'eighties and were an immediate success, the design devel- 
oping rapidly and producing some of the finest sea boats afloat. 
At the present time practically every maritime country has its 
big fleet of power trawlers and drifters. The internal combustion 
engine has made great strides in vessels of this type recently and 
electric machinery has also been tried on occasions. 

Icebreakers.-"Eisbrecher I.," launched in 18i1, was the first 
specially designed icebreaker to be built. She was planned on the 
experience gained a few years previously by a Russian shipowner 
named Britneff, who reconstructed the bow of the steamer "Pilot" 
in such a way that she could be driven on to the ice in the hope 
that she would break it by her own weight. I n  practice she was 
too small and light for this purpose, but the idea was appreciated 
and is embodied in all modern icebreakers, some of which run 
to a large size. 

Tankers.-The increased consumption of oil for various pur- 
poses made it  necessary to evolve some means of carrying it  in 
bulk instead of in barrels as it  had been carried from the earliest 
days of whaling. The first suggestion was in 1863, when the sail- 
ing vessel "Ramsey" had a few tanks built into her hold to  carry 
oil in bulk in addition to  stowing barrels in the ordinary way in 
her 'tween decks. From 1869 to 1872 the sailing vessel "Charles," 
of 794 tons, was carrying oil in 59 iron tanks which were built into 
her holds and which completely filled them. The problem of 
keeping ironwork oil-tight was not then fully understood and 
these tanks were far too weak, with the result that in the working 
of the ship under sail constant leaks developed and eventually she 
was burned at  sea. Several other ships were converted in similar 
fashion, mostly for the trade across the Atlantic to  Havre and 
Antwerp, but they were all failures. 

I n  1872 the Red Star Line of Philadelphia started a new sys- 
tem by having the steamship "Vaderland" of 2,748 tons built by 
Palmers on the Tyne with the idea of carrying a large cargo of 
oil in bulk in addition to  her passengers All the authorities were 
against this scheme on grounds of safety, and she was used for 
passenger and cargo only, as were also the "Nederland" of 1873 
and "Switzerland" of 18 74 which were designed on similar lines. 
This prohibition of the carriage of oil in  passenger vessels exists 
to-day. 

In  1879 Nobels, who have already been noted for their work 
in building the pioneer motor and electrically driven ship, built 
a number of tank steamers to carry oil on the River Volga and 
attained considerable success with them. These steamers attracted 
some attention at  the time, but the idea that oil would be safer in 
a sailing vessel than a steamer was still generally held and in 
1886 the sailing ships "Andromeda" and "Crusader" were fitted 
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with cylindrical tanks on a n  improved system for the purpose. 
Their designers attained a considerable measure of success in 
making their tanks oiltight, but in the same year the firm which 
is now Messrs. Armstrong Whitworth and Company and which 
still makes a speciality of tanker construction, designed and built 
the first real tank steamer on modern lines. 

The "Gluckauf" had a deadweight capacity of 3,000 tons and 
a speed of  of knots, her engines being placed right aft for safety 
as is still almost invariably done in tankers, Her hull was sub- 
divided into tanks and arrangements were made for pumping 
them on a principle which is still used. 

Since the war a large number of tank steamers have been 
built, although i t  is one of the most difficult trades to cater for 
and to maintain. I n  spite of numerous experiments i t  remains 
almost invariably a one-way cargo, so that the ship has to be 
exceedingly economical on account of the return journey in 
ballast. A large cargo is desirable for the ocean route and 13,000 
tons deadweight and more is now quite a usual size, while 
the speed seldom exceeds eleven knots. On account of their 
tremendous length and unequal strain, the design of these tankers 
i n r ~ l v e s  very careful considerations of strength and the majority 
of modern types are built on the longitudinal system, with great 
attention paid to fore and a f t  stresses. 

P a c k e t  Steamers.-When the screw superseded the paddle 
for overseas work, the older fashion survived in the excursion 
steamers round the British coast, where shallow draught was 
generally necessary t o  get alongside the piers, and in the cross 
Channel services. The growing Continental trade and the limita- 
tions in draught imposed by the French and Belgian harbours 
brought the paddle packet steamer t o  a high pitch of perfection in 
the last days of the 19th century, ships of well over 2,000 tons 
gross with a speed of 2 2  knots and excellent seaworthiness being 
built in considerable numbers, mostly on the Clyde. No more of 
these big cross Channel paddlers were built after the turbine had 
proved its possibilities, but many other steamers propelled in this 
way, much smaller and rather slower, were built for the various 
excursion routes in the summer. Most of these again were ex- 
cellent sea boats and were able to  perform valuable minesweep- 
ing service during the war. 

In  the United States, however, where the huge inland water- 
ways favour the side wheel, the paddle steamer has been brought 
up to its highest state of development. The biggest ships of this 
type in the world are the "Greater Buffalo" and "Greater Detroit," 
built in 1923 for service on the Great Lakes, each having a gross 
tonnage of 7,793 and being driven by three cylinder compound 
engines. 

S tandard ised  Ships.-In the early days of the World War 
mercantile construction was almost completely suspended in 
Great Britain, Germany and France in favour of warships, but 
it received a great impetus in the United States. When the Ger- 
man submarine campaign caused an acute shortage of tonnage 
it had to be resumed in an intensified form in Britain, while from 
19 I 7 the Americans launched a shipbuilding campaign unpre- 
cedented in the history of the industry. In  order to save time 
and money wherever possible, standardised shipbuilding came 
into vogue. I t  had existed within certain establishments for 
many years, the German yards particularly specialising in cer- 
tain types and turning out large numbers of sister ships for various 
owners. During the World War, however, it was carried right 
through the various countries and in some cases the inland steel 
works, usually employed on bridge construction and the like, 
were utilised for fabricated ships with lines as straight as possi- 
ble which were only put together and launched in the shipyards. 
Owing to the difficulties of supply many of these standardised 
ships were given machinery unsuited for their type and the con- 
struction of the hull was frequently hasty, so that they have 
found themselves severely handicapped in competitive trading 
since the Armistice. 

I n  the United States wood was very largely used, both for 
full-powered ships and auxiliaries, but there was no time to per- 
mit the timber to season and they were built of "green" timber. 
Similarly a number of vessels of various types-lighters, tugs, 

tankers, etc.--were built of ferro-concrete, the rapidity with 
which they could be turned out compensating for their excessive 
weight in wartime, although only one or two of them' survived 
more than a few months of peaceful trading. 

In  criticising these war built standard ships there has been a 
very general tendency to forget the peculiar circumstances in 
which they were built and the necessity of getting something 
that would float into the water as quickly as possible. Their 
utility in competitive trading in peaceful circumstances was a 
secondary consideration. The United States Shipping Board, a 
State department formed to run the tonnage so built in America, 
was left with a large number of ships on its hands for which no 
purchasers or managers could be found, but many of them have 
since the peace been converted to Diesel or electric power and 
their running expenses greatly reduced. 

T h e  C a b i n  Liner.-From the very early days of regular ser- 
vices, the older and smaller units of the various companies were 
put on intermediate services at  reduced prices, and these ships 
gradually came to be known as cabin class ships. Very few ships 
were specially built for the class until 1914, when the Canadian 
Pacific Line commenced a long s e r i ~ ?  with the "M~=tagnmn" and 
the "Missanabie," ships with a gross tonnage of about 12,500 
and speed of 16 knots, having accommodation for 520 passengers 
in the cabin class, paying a fare approximating to the second 
class fare in the bigger ships, and 1,200 in the third class. Since 
then the type has been taken u p  enthusiastically by various com- 
panies, particularly on the North Atlantic, until the present de- 
velopment is the "Duchess of Atholl" and her sisters, also owned 
by the Canadian Pacific Line, having a gross tonnage of roughly 
zo,ooo, a sea speed of 17 knots and single reduction geared 
turbines supplied by oil fired high-pressure boilers which give 
the remarkable economy of 0.64 lb. of oil fuel per s.h.p. per 
hour for all purposes. 

F a s t  Cargo Liners.-There has been a noteworthy tendency 
to build fast cargo liners since the war, ships with a sea speed of 
14, 15 and 16 knots, but carrying cargo only to regular schedule. 
Both steamers and motor-ships have been built for these services 
and have found great favour with shippers. Great economy in 
running has been obtained with the result that they have secured 
a considerable proportion of the trade which was formerly carried 
by tramp steamers. 

H i g h  Pressure Steam.-In steamers this remarkable economy 
has been made possible very largely by the employment of high 
pressure steam. The Clyde passenger steamer "King George V.," 
built by Messrs. Denny in 1926 in conjunction with Messrs. 
Yarrow, the boilermakers, and the Parsons Steam Turbine Com- 
pany, had the first noteworthy installation apart from unsuccess- 
ful experiments made half a century ago. She was a stenmer of 
791 tons gross, burning coal under water-tube boilers working 
a t  a pressure of 550 lb. to  the square inch with the steam tempera- 
ture raised to  a maximum of 750 degrees Fahrenheit. This ship 
considerably exceeded her contract speed of 2 0  knots on trial and 
has proved a success in many ways, particularly w ~ t h  regard 
to economy. But numerous adjustments and alterations have 
had to be made since her launch. 

I n  modified form high pressure steam has resulted in very con- 
siderable economies, both in  fuel consumption and weight. 
Although no steamer has yet been built with anything approach- 
ing the 550 lb. of the "King George V.," the general tendency is 
to increase the pressure both for naval and for mercantile work 
and 400 lb. is,becoming quite usual. 

Express  L u x u r y  Liners.-The White Star Liner "Oceanic" 
of 1871 was the first of the modern type of express luxury liner, 
which attracts more attention than any other type, but whlch 
can exist economically only on the direct service between Europe 
and the United States. The White Star Line had then just been 
founded for the purpose of engaging in the Australian trade, and 
for that purpose had bought the name and houseflag of one of 
the most famous of the clipper ship companies. Events had 
caused the directors to change their intentions and the first ships 
were put on service between Liverpool and New 170rk, the 
"Oceanic" being the pioneer. These ships differed very materially 



from the accepted type of screw steamer, having over ten beam: 
to their length and being designed on the somewhat revolutionarq 
lines advocated by the late Sir Edward Harland of Messrs. Har. 
land and Wolff, the Belfast shipbuilders. The tonnage of the 
"Oceanic" was 3,70 j and while she was fully rigged as a 4-masted 
barque her single screw engines gave her a sea speed of 14.75 
knots, and she proved herself an unqualified success after being 
generally condemned on theoretical grounds by the experts. Three 
years later the "Germanic" and "Britannic," the latter still afloat 
as a Turkish Government ship, were built with a gross tonnage 
of 5,000 and speed of 16 knots. 

The Guion Line, which until then had been engaged principally 
in the emigrant trade, then entered the race for the Atlantic Blue 
Riband with the "Arizona" of 1879, a ship of 5,147 tons with a 
sea speed of 16.2 j knots. An improved edition of the same design 
was the same company's "Alaska" of 1881, her gross tonnage 
being 7,142 and her speed 17.75 knots. I n  the "Oregon," which 
was built just before the company got into serious financial diffi- 
culties and which eventually sank in collision with a small 
schooner, the gross tonnage went up to 7,375 and the speed to 19 
knots. 

The reply of the Cunard.Line was the construction of the 
"Umbria" and "Etruria" a t  the same establishment which had 
turned out the big Guion ships, Elder's Fairfield Yard. They 
were ships of 8,120 tons with a speed of 19.5 knots and they 
marked the final development of the single screw express liner 
on the Atlantic. Although they were specially designed to com- 
pete with the "Oregon," that ship* had passed t o  the Cunard 
Line before they were completed. 

The next great improvement was the design of the "City of 
New York" and "City of Paris," when the twin screw system was 
adopted for express ships. They were built for the Inman Line in 
1889 but were better known under the flag of the American Line 
to which they were transferred in 1893. These ships secured the 
Atlantic Blue Riband and were the last big Atlantic liners to 
be built with the old-fashioned clipper stem. When it  was de- 
sired to transfer them t o  the American Line Congress only per- 
mitted them to hoist the Stars and Stripes on condition that two 
ships of a t  least equal tonnage were built in American yards, which 
resulted in the "St. Louis" and "St. Paul," of 11,630 tons and 21 

knots speed, being built in 1895, the first big Atlantic liners to 
be built in the United States since the 'sixties. 

The White Star Line replied to  these ships with the "Teutonic" 
and "Majestic" in 1889, ships which had a great struggle with the 
"New York" and "Paris" for the Atlantic record. In  1893 the 
Cunard Line secured the Blue Riband without doubt with the 
"Campania" and "Lucania" of just under 13,000 tons with a sea 
speed of 2 2  knots. 

I n  1897 the German companies, which had built up  a big 
business in comparative obscurity beside the companies racing for 
the Blue Riband, came out with the "Kaiser Wilhelm der Grosse" 
of the North German Lloyd, which lowered the record very con- 
siderably. She had a gross tonnage of 14,350 and a speed of 23 
knots. Their rivals, the Hamburg American Line, built the 14,500- 
ton "Deutschland" to compete for the record, but on their ex- 
perience with her they decided to follow the policy of comfort 
and good cargo capacity on more moderate speed, a policy which 
was also followed by the White Star Line after the "Teutonic." 
The North German Lloyd on the other hand steadily lowered their 
own record with the three ships which followed in the same series 
and to the same general design-the "Kronprinz Wilhelm" of 
1901, the "Kaiser Wilhelm 11." of 1902, and the ickronprincessin 
Cecilie" of 1906. Each of these ships marked a further advance 
in size and speed. 

Before the last named could be tried a t  her best the Cunard 
Line had built the "Lusitania" and "Mauretania" with the finan- 
cial assistance of the British Government, which wanted the 
Cunard Company to remain a purely British concern at a time 
when the International Mercantile Marine, under the guidance 
of Mr. Pierpont Morgan, was absorbing company after com- 
pany. The  former was built on the Clyde, the latter on the Tyne, 
and they differed slightly in minor details. The "Mauretania's" 
dimensions were 7 6 2 . 2 X 8 8 X ~  7.1 feet depth of hold, giving her 

a gross tonnage of 31,933, while her quddruple screw direct 
coupled turbine engines had a designed shaft horse power of 
68,000, intended for a speed of 25 knots. The "Lusitania" was 
sunk by a German submarine during the war; the "Mauretania" 
had the unique distinction of holding the Atlantic Blue Riband 
for 2 2  years and when 2 0  years old proving herself capable of 
steaming a t  29 knots to the rescue of a disabled cargo ship. 

When these two ships were built their use as auxiliary cruisers 
by the Navy had a very considerable influence on their design, but 
experience in the early days of the war showed that they were far 
too extravagant with fuel for this purpose, although the "Maure- 
tania" and other big and fast ships later proved themselves to be 
extraordinarily useful both as transports and hospital ships. The 
Germans had precisely the same experience with their express 
liners which had been heavily subsidised as auxiliary cruisers. 

Maintaining their policy of avoiding excessive speed, the Ham- 
burg American Line answered these Cunarders with the biggest 
steamers in the world. The first of the series was the "Imperator," 
later the Cunard "Berengaria." She was launched in 1912, her 
dimensions being 886.3 X98.3 X 5 7.1 feet depth of hold and her 
original gross tonnage 51,969. The second of the series was the 
"Vaterland" which became the "Leviathan" of the United States 
Lines. Her dimensions were increased to go 7.6 X 100.3 X 58.2 
depth of hold, and her gross tonnage u a s  54,282; later 59,957. 
The third ship was the "Bismarck," later the White Star "bla- 
jestic," similar to  the "Vaterland" but slightly longer. 

Post -war Policy.-Immediately after the war nearly all the 
lines had to engage immediately in  a shipbuilding programme to 
replace casualties, although shipbuilding prices were a t  their 
highest level. The general tendency was to build a moderate-sized 
ship with good cargo capacity and comfortable passenger accom- 
modation at  reasonable rates. The Cunard Line brought out the 
"Franconia" type of five ships of just under 20,000 tons gross 
with a speed of I j knots, while the Hamburg American Line built 
four ships of the "Deutschland" type, having a sea speed of 16 
knots and a tonnage of rather less than 21,000. 

This tendency was broken by the Compagnie GCnCrale Transat- 
lantique, which in 1926 built the "Ile de France," a ship of 43,548 
tons gross with direct acting turbines of 52,000 s.h.p. and a trial 
speed of 24 knots. The North German Lloyd, which had built 
up its fleet steadily since the Armistice, responded by laying down 
the "Bremen" and "Europa," ships of 46,000 tons each, with a 
legend speed of 263 knots on service. They have geared turbines 
and considerable weight is saved by a boiler pressure of 375 lb. 
to the square inch, while their design is revolutionary in many 
features, particularly in the bulb bow under the waterline from 
which most satisfactory results were hoped. The "Bremen," 
launched in 1929, beat all Atlantic records, but was outstripped 
by the "Europa" on her first voyage to New York in March, 1930. 

The speed and the size of the "Europa" have since 1930 been ex- 
celled a number of times; and the newest giants of the sea, namely, 
the "Queen Mary" (81,235 tons), the "Normandie" (83.423 tons) 
and the "Queen Elizabeth" (85,000 tons), the largest and fastest 
liners afloat (19401, approach the limit in point of dimensions. 

The express Atlantic liner tends to become more and more 
luxurious to cope with the demands of the first class passengers, 
but many travellers elect to be carried by the cabin ships at a 
lower charge. No first class ship can find favour on the At- 
lantic without all the qualities of a floating hotel-private bath- 
rooms to the majority of the cabins, gymnasia, swimming baths, 
a long range of public rooms, and such luxuries as a Ritz Carlton 
restaurant for those who do not care for the ample menu pro- 
vided in the first class dining saloon. Naturally the prices in such 
ships are high and their appeal is limited, but there appears t o  
be sufficient patronage for all the ships of the type which the 
premier lines can aiford to  build. The cost of each of the 1,000- 
foot liners, "Queen Mary,'' "Normandie," and "Queen Elizabeth" 
is estimated at between five and six million pounds. 
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SHIPBUILDING. Ships have existed from the earliest 
ages; but it  is only in comparatively recent days that the design 
and building of ships has become a science, more or less exact. 
Ships have now to perform a great variety of duties; and expe- 
rience has shown the necessity of a corresponding variety of types 
and the great progress made in recent years in steel manufacture 
and shipbuilding and engineering practice has enabled great ad- 
vances to be made in the size and capabilities of the several types 
of ships. The duties which a ship is required to-perform, the con- 
ditions of employment and the general progress in shipbuilding 
and marine engineering practice, determine her leading features; 
but whatever the type of ship the fundamental theoretical princi- 
ples underlying the design are the same. 

THEORETICAL SHIPBUILDING 
Stability.+! ship floating at  rest in still water is in the same 

condition as any other floating body and the rules of elementary 
hydrostatics must be satisfied. These are that ( I )  the weight of 
the ship must equal the weight of water displaced known as the 
displacement: and ( 2 )  the centre of gravity of the ship and the 
centre of gravity of the water displaced-known as the centre 
of buoyancy-must be in the same vertical line. I t  is further 
necessary that the ship upon being slightly disturbed from its 
position of equilibrium, should tend to return to  that position, 
when the equilibrium is described as stable. Should the ship on 
receiving such a disturbance tend to move still farther the 
equilibrium is unstable: and the intermediate case where she tends 
to remain in the new position is described as a condition of neutral 
equilibrium. 

Of the various modes of disturbance to which a ship may be 
subjected it  is sufficient for practical purposes only to consider 
that caused by rotation about a horizontal axis, the displacement 
remaining unaltered. Such a rotation can in general be resolved 
by the ordinary statical rules into two rotations about perpendicu- 
lar axes and it  is convenient to consider the question with refer- 
ence to ( I )  an axis parallel to the fore and aft M.L. plane of the 
ship and ( 2 )  an axis a t  right angles to  this plane; these rotations 
result in stability conditions known as transverse stability and 
longitudinal stability respectively. 

Transverse Stability.- In fig. I W L is the water-line when 
upright, and W' L' is the waterline when ship is inclined through 
a small angle 8. The displacement is assumed constant. G is the 
centre of gravity: B the centre of buoyancy in upright and B' the 
centre of buoyancy in the inclined position. The forces acting 
on the ship are as shown and constitute a couple W X G Z = W x  
G M  sin8. GZ=GMsinB is termed the righting lever. 

As drawn, the couple tends to restore the ship to the upright 
and consequently the equilibrium is stable. If G were above M the 
couple would tend t o  capsize the ship and the equilibrium would 
be unstable. 

Hence for stability of equilibrium the centre of gravity must be 

below the point M, and the moment of stability is proportional 
to  GM. When 0 is indefinitely small the point M tends to  a fixed 
limit and is then termed the metacentre, the distance GM being 
known as the metacentric height. I t  is found that in ships of 
ordinary form for inclinations up to approximately 1 5 "  the point 
of intersection of the vertical is through the points B and B' 
coincides very nearly with the metacentre, so that within these 

limits the moment of stability is 
approximately W X G M  sin 8. 

The position of the centre of 
gravity can be calculated when 
the weights and positions of the 
several parts are known. The 
position of the metacentre de- 

/ pends entirely on the geometry of 
the immersed portion of the 
ship. A simple analytical investi- 
gation shows that the axis of rota- 
tion must pass through the centre 
of gravity of the water plane- 

C 
w which point is knourn as the ten- 

L-__ 
FIG. 1 tre  of flotation-and that the 

height of the metacentre above the 
centre of buoyancy is equal to  the moment of inertia of the 
water plane about the axis of rotation divided by the volume of 

I displacement; with the usual notation, i.e., BM = - . These v 
quantities, together with the position of the centre of buoyancy 
are found by the ordinary methods adopted for ship calculations 
and the position of M in the ship found. Thus by selecting the 
underwater form any desired value of GM can be obtained; such 
value differs in various types of ship, experience determining the 
desirable figure for each type. 

Typical values of metacentric height for various classes of ships 
are as follows :- 

Class of ship 

Battleship . . . . . . . . 
Cruiser . . . . . . . 
Torpedo bbat destroyer . . . . . 
Liner . . . . . . . . . 
Cargo steamer . . . . . . . 

. . . . . . . . . . 
;Zfing vessel . . . . . . . . 
Shallow draught vessel . . . . . 

Approximate GM 1 in feet 

j or more 
3 or more 

14-2 

1 -2 

very large: 
1 I I 2 or more 1 

Changes in metacentric height are caused by alteration in dis- 
placement or in the position of the centre of gravity, and it is 
necessary to  investigate the stability in several conditions. The 
position of the centre of buoyancy and metacentre are readily 
calculated for several W.L's which correspond t o  calculable dis- 
placements; and the position of G for any given condition can be 
calculated. The results are conveniently shown on a metacentric 
diagram in which the curves of height of metacentres and vertical 
positions of the centres of buoyancy are set u p  from a line inter- 
secting the W.L's a t  45'. 

I n c l i n i n g  Experiment.- The calculation of the position of 
G is a lengthy and laborious process and is inevitably of a more or 
less approximate nature. When the ship is nearly complete a 
check is obtained on the position of G by use of the properties of 
metacentric stability. This is termed an inclining experiment and 
is carried out by moving a known weight ( w )  through a known 
transverse distance ( d ) ,  thereby producing a couple tending to in- 
cline the ship. This couple is resisted by the stability couple of the 
ship and a position of equilibrium is reached at  some angle 6 which 
is directly measured by pendulums. We then have 

The GM in the inclining condition is thus known a t  once: 
the position of M is known from the metacentric diagram and con- 
sequently the vertical position of G for this condition determined. 
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The position of G in any other condition is readily obtained by a 
simple process of algebraic additions. 

L a r g e  Inclinations.- The intersection of the two verticals 
through the centres of buoyancy in the upright and the inclined 
condition is the fixed point M only when the inclination is small. 
For larger inclinations it  becomes 
necessary to investigate the mat- 
ter further. For all practical 
purposes it  is sufficient to assume 
that the centre of buoyancy re- 
mains in the same transverse 
plane, when the ship is inclined. 
The conditions are as indicated 
in fig. 2 and the righting lever is 
GZ-  G2M' sin8. The point M' is 
known as the pro-metacefztre and 
it  is important to note that in 
general its position alters with F IG.  2 
the angle of inclination. The 
problem now is to  determine the value of BM', for which there 
is no simple formula. 

If v be the volume of either wedge and gl, g, their respective 
centres of gravity: 

Then V XBR = vX hlltz. 
Also GZ=BR-BG sin6 

whence the righting moment 

,, 4 7  ;,, 6 - Z  @, B --- R IS* 

This is known as Atwood's formula. Thus the value of the right- 
ing moment a t  any angle resolves itself into evaluating the ex- 
pression vXIz1hz. Several methods can be adopted, one of the 
most convenient being that introduced by Barnes and published 
in Trans. Institute of Naval Architects 1861. 

A different method of approaching the problem has generally 
been adopted in France; the investigation being due to Reech 
and first published in his memoir "Construction of Metacentric 
Evolutes for a Vessel under different Conditions of Lading" 
(1864). These methods enable GZ to be obtained for a fixed 
displacement for any angle and the curve obtained by plotting 
these values as ordinates on a base of angles furnishes a curve of  
stability and a similar curve can be obtained for any desired dis- 
placement. 

All such methods are cumbersome, and the method now uni- 
versally adopted for obtaining G Z  at  large angles of inclination is 
that described in papers by Merrifield and Amsler in Trans. Insti- 
tute of Naval Architects (1880 and 1884). With this method 
in which the work can be expeditiously carried out by the use of 
the integrator, the value of GZ is obtained for a number of con- 
stant angles a t  varying displacements. The curve obtained for a 
fixed angle by plotting G Z  as ordinates on a base of displacement 
is known as a cross curve of stability: and a similar curve can be 
obtained for any desired angle. I t  is obvious that either set of 
curves can be readily constructed when the other is available. 
I n  carrying out these calculations it is necessary to make certain 
assumptions, the principal of which are that all openings in 
weather deck and in ship's side up to the weather deck are covered 
in and made watertight and that all weights in the ship are fixed. 

The slope of the curve of stability for small angles, the maxi- 
mum value of G Z  and the angle at  which it  occurs, and the angle 
at  which GZ vanishes and upon reaching which the ship is about 
to  capsize, determine the character of the curve. Other important 
factors influence the curve, viz., the freeboard, an increase in 
which tends to lengthen-out the curve and thus make the vanish- 
ing angle larger; and the position of C.G. which affects both the 
initial stability and the range. T o  sum up, initial stability is de- 
pendent essentially on beam and position of C.G. while range is 
dependent essentially on freeboard and position of C G. 

A very interesting and instructive theoretical exercise is to 
plot the curves of centres of buoyancy and of pro-metacentres as 
the ship turns through 360". The matter was first fully investi- 
gated by Dupin in 1822. Dupin also investigated the properties 

of the curve of flotation, which is the envelop of all possible water- 
lines for the ship when inclined transversely at  constant displace- 
ment. 

D y n a m i c a l  Stability.- The dynamical stability of a ship at  
any angle is defined as the work done in inclining the ship from 
the upright. I ts  value is conveniently obtained by integrating the 

curve of stability, i.e., dynamical stability =TVX GZ.dO, and a I@ 
curve of dynamical stability on a base of angles is readily obtained 

Sai l ing Ships.-A ship with sails is subjected to the wind- 
pressures on the sails and upper works and to the water pressures 
on the hull. The wind pressure on the sails is dependent on the 
wind velocity and on the form and area of the sails; and the 
amount of sail that can safely be carried is contingent upon the 
existence of lafge statical stability a t  moderate angles of heel. 

The stability of a sailing vessel is usually estimated by assum- 
ing all plain sail to  be placed in a fore and aft direction and to 
be subject to a normal pressure of I lb. per sq.ft. corresponding 
to a wind of about 16 knots. The resultant pressure of the wind 
is taken as acting through the C.G. of the total sail area, this 
point being known as the centre of efiort. The resultant pressure 
of the water on the hull is assumed to pass through the centre 
of gravity of the immersed M.L. plane : this point is known as the 
ce~ztre of lateral resistance. Then if h be the distance between 
these points in feet, A the sail area in sq ft. and a the angle of 
heel, then the following equation is approximately true. 

Ah 
W XGM sina = ---- 

2240 

or sina = 
Ah 

2240 WX G M' 

The reciprocil of this expression, i.e., 
z z 4 o W X G M  is a 

Ah 
measure of the capability of the ship under sail of resisting heel 
and is termed power to carry sail. I t s  value varies with the size 
and type of ship, the value for boats and yachts being 3-4 and in 
full-rigged sailing ships 15-20. For further information as to the 
desirable stability requirements for yachts, reference can be 
made to Dixon Kemp's "Yacht Architecture." 

Dynamical stability is of the first importance in sailing ships 
in order to provide against the risk of capsizing when struck by 
a sudden gust of wind or a succession of such gusts. By equating 
the dynamical stability to the work done on the ship by a sudden 
gust of wind, the heeling effect caused by  such a gust is readily 
found. 

L o n g i t u d i n a l  Stability.- The problem of longitudinal stabil- 
ity is in all respects similar to that for transverse stability. If L 
be the length of ship between draught marks i t  can be readily 
shown, that, defining the change of trim as the sum of the differ- 
ences of draught forward and aft the moment to  change the trim 

one inch is given by the expression WXGML. The effect in chang- 
1 2 X L  

ing trim of any longitudinal disturbing moment is then a t  once 
obtained. 

S tab i l i ty  w h e n  Damaged.-When a ship is damaged in the 
neighbourhood of the W.L. her initial stability conditions will, in 
general, be adversely affected. Underwater damage may adversely 
affect stability or may improve it. The resultant condition of the 
ship will depend upon the extent of the damage and the degree 
of her sub-division into W.T. compartments; and it  is necessary 
to investigate stability under given conditions of damage to ensure 
that the ship will not capsize upon receiving damage to the extent 
decided upon as reasonably likely. For warships in particular i t  is 
desirable to know the effect of damage on the flotation of the 
ship and in the British service it  is the practice t o  supply to ships 
what is known as a flooding board on which is indicated the 
sinkage, angle of heel, and the effect on trim caused by  flooding 
each W.T. compartment below water in the ship. 

S tab i l i ty  in General.-The consideration of the stability of 
a ship when inclined about a longitudinal and a transverse axis 
is generally all that is necessary for practical purposes; but the 
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general theory of the stability of ships abounds in interesting 
problems in applied mathematics. Of these may be mentioned 
investigations by Dupin, Guyou and Greenhill, of stability when 
ship is inclined in any direction; Greenhill's investigation of the 
stability of a ship carrying oil or molasses; and Froude's and 
White's investigations of stability amongst waves. 

ROLLING OF SHIPS 

A ship at  sea is subjected to the action of waves which set up 
rolling, pitching and other oscillatory motions, of a more or less 
complex character. Of these, in general, rolling is the most 
important, and it  is sufficient in considering rolling to neglect the 
influence of other oscillations. 

Unresisted Rolling.-It is convenient first to consider the 
ship as rolling in still water and to neglect the influence of resist- 
ance; when i t  follows from a simple investigation that for small 
angles of inclination the period of roll-the period being defined 
as the time of a single complete oscillation, i.e., out to  out and 
back again-is given by the expression 

where K is the mass radius of gyration of the ship about the axis 
of rotation and m is the metacentric height. 

The theory now generally accepted for the unresisted rolling 
of ships amongst waves is due to Froude, and is based on the 
proposition that the forces acting on a ship among waves tend to 
place her normal to  the wave sub-surface passing through the 
ship's centre of buoyancy. T o  simplify the investigation Froude 
also assumed that the wave profile was a curve of sines, instead of 
the trochoid which more nearly represents actual waves, and that 
the ship was rolling broadside on in a regular series of similar 
waves of given dimensions and given period. I t  was also assumed 
that the ship's rolling in still water was isochronous, and that 
the period of rolling was given by the theoretical expression 
already referred to, viz. : 

For the reasons underlying the assumptions made and for the 
complete investigation of the equations of motion, etc., reference 
can be made to Froude's papers in Trans. I.N.A. (1861 and 1862). 
I t  may be stated broadly that the ship oscillates as in still water, 
but has superposed on these oscillations a series of oscillations 
governed by the wave-slope and the relation existing between the 
period of the ship and that of the wave. An interesting case 
arises when the ship's period is equal to  the period of the wave, 
when at  the passage of each successive wave crest and hollow the 
inclination of the ship is increased, so that but for the effect of 
resistances and the departure from synchronism at  large angles 
of roll, she would inevitably capsize. 

Resisted Rolling.-It remains to consider the practical case 
of actual rolling of ships in which resistance has important effects. 
I n  still water resistance causes a degradation of the amplitude of 
roll until the ship finally comes to rest. A similar degradation is 
caused when the ship rolls amongst waves. After the theoretical 
consideration of unresisted rolling already described, attention 
was given by  Froude and others, first to resisted rolling in still 
water, and the method adopted was to  roll an actual ship in still 
water to  as  large an amplitude as could be obtained and then 
observe the diminishing amplitude a t  each successive roll until 
she eventually came to rest. 

A curve plotted with number of rolls as abscissae and amplitude 
of roll as ordinates gave a curve of declinitzg angles. From this 
curve a second curve was made, called the curve of extinction, 
with angles of roll as abscissae and angle lost per swing as 
ordinates. Particulars of such curves obtained by experiment on 
H.M.S. "Revenge" can be seen in Sir W. White's I.N.A. paper 
of 1895. With these curves as data Froude proceeded to investi- 
gate the relation between the degradation of amplitude and the 
resistances causing such degradation. Making the assumption 

that the resistance to rolling varies as the angular velocity, i t  is 
readily shown that the period is slightly increased and the ampli- 
tude progressively diminished by the resistance. I n  actual cases 
although part of the resistance varies as the angular velocity, part 
also varies as the square of the angular velocity. This leads to  an 
equation of motion not in general susceptible of analytical solu- 
tion, but the solution can be obtained by a process of graphic 
integration. If i t  be assumed that the motion be simple harmonic 
then the equation of the curve of extinction can be approximately 
expressed by the empiriciil formula : 

d o  
Angle lost per swing = - - = aO+b02 

dn 
where 0 = extreme angle in  degrees reached a t  any  particular 
oscillation, n the number of oscillations and a and b are coeffi- 
cients which can be determined in a particular case. 

Froude considered that  the surface friction and  the head re- 
sistance of keels and deadwood was responsible for the resistance 
varying as  the second power of the angular velocity and tha t  the  
creation of a small wave a t  each roll causing dissipation of energy 
mas responsible for the resistance varying a s  the firqt power of the 
angular velocity. These views have been generally confirmed as  
the expression for the decrement, viz., aO+b02 fits the curve of 
extinction of practically any ship fairby well if the  coefficients 
a and b are judiciously selected. T h e  experiments o n  "Revenge" 
referred t o  above were carried out  in  the light and  i n  the deep 
conditions and before and after bilge keels were fitted to the 
ship. 

The outstanding result of these experiments was the unexpected 
large increase in the value of the "b" coefficient after bilge keels 
were fitted and other experiments confirmed the result. Mr. R. E. 
Froude, after experimenting with a deeply submerged plane oscil- 
lating in water, found that the head resistance of the bilge keels 
only accounted for about one-fourth of the energy lost in a single 
swing due to the increased value of the "b" coefficient; and some 
cause other than head resistance must be operating to account for 
the discrepancy. The matter has since been closely investigated 
in other directions and it  is generally agreed that bilge keels 
become effective not only by virtue of the head resistance de- 
veloped but by indirectly influencing the streamline motions 
which would exist if there were no bilge keels. At the same time 
during the early portion of the swing the bilge keels set in motion 
a considerable mass of water the energy from which is for the 
most part dissipated; motion of the ship ahead intensifies this loss 
and combined with the increase of other resistances a t  high 
speeds produces a more rapid extinction. For detailed consider- 
ation of this portion of the subject reference can be made to 
papers of the I.N.A. by Professor Bryan in 1900 and Mr. A. W. 
Johns in  1905 and 1909. 

The  problem of resisted rolling among waves was investigated 
by Froude, who after considering other methods developed and 
adopted the process of "graphic integration" which is an exact 
method of determining the motion of a ship, having given the 
elements of the ship's rolling in still water and the wave-series 
acting upon her. Reference should be made to Froude's paper in  
Trans. I.N.A. 1875. 

Analytical consideration of the equation of motion shows that 
the ship has a free oscillation which in time dies out, leaving a 
forced oscillation in the period of the waves. Actual observation 
of rolling, however, shows that a ship seldom completely for- 
sakes her own natural period of roll; this is due t o  departure 
from exact uniformity in the waves encountered. For  considera- 
tion of special conditions reference can be made to papers by M. 
Bertin in Trans. I.N.A. for 1894 and 1895. I n  a paper read at  
I.N.A. 1896 Mr. R. E. Froude investigated the probable maximum 
amplitude of roll when the ship is under the influence of a non- 
synchronous and non-harmonic swell. Further papers read a t  
the I.N.A. in 1896 and 1898 by Professor Kriloff dealt exhaus- 
tively with the whole motion of a ship including pitching and 
rolling. 

Methods of Reduc ing  Rolling.-Considerable attention has 
been given to the reduction of rolling: in warships t o  qbtain 
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steadiness of gun platform and in liners to ensure the comfort of 
passengers. Of all such methods the fitting of bilge keels has 
been the most important and successful. Attention was drawn 
by Froude to the great value of bilge keels in diminishing rolling 
and demonstrated by him in 1892 by experiment with "Perseus' 
and "Greyhound." These two ships were alike in every essential 
particular except that bilge keels were fitted to  "Greyhound," and 
it was found that the rolling of "Greyhound" was only about one- 
half that of "Perseus." Subsequent triais with other vessels sub- 
stantiated the general conclusions as to  the effectiveness of bilge 
keels. 

Another method of reducing rolling in a seaway t o  which con- 
siderable attention has been given is by the use of water chambers. 
The action is mainly automatic and the motion of the water in the 
tank is nat to be controlled to any extent except that the tank 
can be put out of action by throttling the motion or by emptying. 
The first ship fitted was "Inflexible" in which was provided an 
open rectangular tank extending across the ship. I t  was tried 
out a t  sea by Sir Philip Watts who also experimented on rolling 
models of "Edinburgh." In  essence the method consists in fitting 
across the ship one or more tanks of such shape that when filled 
to  a suitable height with water the motion of the water from side 
to side as the ship rolls is such as to retard the rolling. The water 
chamber reduces the angle of roll chiefly by modifying the right- 
ing couple acting upon the ship throughout her rolling; it  increases 
the righting couple which opposes the motion as the ship heels 
over, thereby reducing the amount of heel and on the return roll 
it lessens the righting couple and causes the ship to move more 
slowly than she otherwise would; her angular momentum on 
reaching the upright is consequently less and she tends to roll less 
the other way. (See papers by Sir P. Watts, Trans. I.N.A. 1883 
and 1885.) The tanks were of some use in reducing rolling but 
were excessively noisy, and extensive use has not been made of 
them. 

I n  comparatively recent times the idea has been revived in a 
more elaborate form and the anti-rolling tank first projected by 
Frahm has been fitted in several ships. This tank is of U form 
extending from side to side of the ship athwartships and consists 
essentially of two vertical columns connected by a horizontal tube 
a t  the bottom; the water fills the latter completely and about 
one-half of the vertical tanks. The upper parts of the vertical 
tanks are connected by an air pipe which is fitted with a valve or 
throttle by means of which the motion can be controlled. T o  
prevent eddying during motion fixed baffles are arranged at the 
sides. One set of tanks is fitted near each end of the ship. I t  can 
be shown that once the shape of the tank is fixed the period is 
also more or less fixed and is practically independent of the 
amount of water. 

For further information reference should be made to the paper 
by Frahm in Trans. I.N.A. 1911 Pt.  I: and for the complete 
mathematical investigation see Mr. Woollard's paper Trans. I.N.A. 
1913 Part 11. 

The general conclusions reached may be summarized as fol- 
lows:- (~.) The "powerfulness" of the tank, or its capacity for 
affecting rolling depends principally on the proportion of the 
ship's metacentric height lost by virtue of free water surface in 
the tanks. There is also a relatively small hydro-dynamical effect 
from the inertia of the water in motion from side to side. (2.) The 
period of the tank depends on its shape, particularly the area 
of the constricted channel a t  the bottom; it  is almost independent 
of the amount of water contained and of the degree to  which 
the flow Is resisted. (3.) If a ship be likened to a pendulum, the 
ship and tank are equivalent to a double pendulum; to get the 
best results the period of the tank should be slightly less than that 
of the ship. (4.) The tank is effective in stopping heavy rolling 
but is useless or disadvantageous among very short waves and 
should then be put out of action. The U tank has been fitted in 
some liners and warships but as it does little to  reduce moderate 
rolling it has not made much headway. More recently the adop- 
tion of an anti-rolling tank, open to the sea, has been projected. 
The use of anti-rolling tanks in general has not found much 
favour and they are open to practical objections. 

I The idea of using a weight moving from side to side to   re vent 
or reduce rolling a t  sea was tried by Sir John Thornycroft in a 
yacht of about 230 tons displacement, the moving weight being 8 
tons. The weight was worked automatically by apparatus con- 
trolled by two pendulums, one of which-a long period pendulum 
-remained vertical and the other-a short period pendulum- 
placed itself perpendicular to  the effective wave slope. The appa- 
ratus is heavy and cumbrous, but is sound in principle, and effected 
a reduction in rolling of about one-half in the yacht in which it  
was fitted (see Trans. 1.N A. 1892). 

Diminution of rolling by the use of the gyroscope was investi- 
gated by Dr. 0. Schlick and an arrangement fitted in the S.S. 
"See-bar." The ship was of 56 tons displacement having a 
metacentric height of 1.64 ft .  and a period of roll of 4.14 sec- 
onds. The flywheel of the gyroscope weighed 1,100 lb. and was 
I metre in external diameter, revolving a t  1,600 revolutions per 
minute. The axis of the flywheel was initially vertical, and the 
casing containing the wheel was capable of revolving about a hori- 
zontal athwartship axis, the centre of gravity of the apparatus 
lying slightly below this axis. A brake was fitted to  control 
the longitudinal oscillation of the casing. When the wheel was 
revolving and the axis held by the brake, no effect was produced 
on the motion of the ship; but when the axis was allowed to 
oscillate freely in the middle-line plane the period of roll was 
lengthened to 6 seconds, but no other extinctive effect was ob- 
tained. By suitably damping the longitudinal oscillations of the 
gyroscope, however, by means of the brake, a large extinctive 
effect resulted, and during the trials made, the apparatus prac- 
tically stopped all rolling motion. (For detailed account of the 
principle of action, details of the gear, and description of trials, 
see Trans. I.N.A. 1904 and 1907.) 

A further development of the gyroscopic method is the appa- 
ratus devised by Sperry. This consists essentially of two main 
gyroscopes rotating and precessing in opposite directions; the 
plane of precession being horizontal and the axes of rotation 
normally athwartships. The two gyroscopes thus combine against 
roll but they neutralize each other as far  as yawing is concerned. 
An auxiliary gyroscope maintains true horizontal. The principle 
of actign can be stated briefly as follows:-As soon as the ship 
has rolled through a very small arc, an electrical contact con- 
nected to the auxiliary gyroscope is established making a current 
which actuates the precession motors of the main gyroscopes and 
these continue working until the ship is again horizontal. The 
gear has been fitted in several ships, one being the U.S. Navy 
transport "Henderson" of ~ o , o o o  tons and it  has been generally 
satisfactory. One of the later gyroscopic installations is that in 
the U.S. liner "Hawkeye State" of about 20,000 tons displace- 
ment. The total weight of the equipment is of the order of 200  

tons. 
P i tch ing  and Heaving.-The laws governing pitching are 

identical with those for rolling but there are important numerical 
differences, the principal of which are due to the fact that the 
longitudinal stability is very large and period consequently short 
and that the resistance is relatively great. T o  keep decks dry it is 
important that the ship should pitch with the wave instead of re- 
maining level and thus shipping water. I n  a large number of ves- 
sels the period for pitching is approximately one-half of that for 
rolling but the maximum angles are considerably less. An ex- 
haustive series of experiments on mercantile ship models in 
waves has been carried out a t  the N.P.L., see Trans. I.N.A. 
1922. Reference can be made to this paper for details. 

When a ship is in  still water her natural period of oscillation 
in a vertical direction known as dipping oscillation is given by - I the expression z r l / %  where W is the displacement in tons 

and T" the tons per inch immersion. \Then the ship is amongst 
waves these dipping oscillations may synchronize with the waves 
and set up  considerable vertical oscillations known as  heavi~zg and  
defined as the actual rise and fall produced in a seaway. Heaving 
motions are favourable to  seaworthiness since waves are less 
likely to break on board. 
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Dipping oscillations are frequently caused by pitching or roll- 

ing giving rise to uneasy motion. This action may be of im- 
portance in ships whose sides near the waterline have a con- 
siderable slope to the vertical since any rolling motion is then 
accompanied by vertical oscillations of the centre of gravity. 
Uneasy rolling of a peculiar character also results from inter- 
ference between the rolling and pitching movements of a ship. 
This takes place when the centres of gravity of the wedges of 
immersion and emersion for moderate angles of heel are sepa- 
rated by a considerable distance longitudinally. 

RESISTANCE AND PROPULSION 

A ship is propelled by the thrust on the propellers; and when 
the ship is in steady motion the thrust on the propellers must 
equal the resistance of the ship. I t  is convenient to consider first 
the resistance of the ship assuming the propeller to be removed 
and the ship to be towed at  uniform speed through undisturbed 
water. The power thus expended in towing the ship is termed the 
eflective horse power. This power is considerably less than the 
power exerted by the propelling machinery at  the same speed; 
a n d  the relation hetween the two-known as the propulsive ro- 
eficient-and the effect of the propellers on the resistance of the 
ship will be discussed below under Propulsion. 

Resistance.-In an incompressible perfect fluid it can be 
shown that a body of "fair" form moving uniformly a t  a con- 
siderable depth below the surface does not experience any resist- 
ance to motion. For purposes of investigation it  is convenient 
to  impress upon the whole system a velocity equal and opposite 
to  that of the body, which then becomes motionless in a uniform 
stream of the fluid. The motion is then termed steady. The 
particles of fluid move along paths termed "stream lines," and 
the surface formed by all the stream lines passing through a 
small closed contour is termed a "stream tube." The motion of 
the fluid in a stream tube is such that the flow along the tube is 
constant, and that Bernoulli's energy equation is satisfied. The 
other conditions affecting the flow and determining the forms 
of the stream lines are purely geometrical and depend on the 
form of the body. The motion in a perfect fluid flowing past 
bodies of a few simple mathematical forms can be investigated 
analytically but in  the general case the forms of the stream lines 
can only be obtained by approximate methods. 

Components  of Resistance.-In actual practice the motion 
of a ship on the surface of the sea is subject to  resistance through 
various causes. Frictional resistance results from the rubbing of 
the water past the surface of the hull and in the great majority of 
ships is responsible for a large proportion of the total resistance. 
Eddy resistances are caused by abrupt changes of shape and any 
local discontinuities such as shaft brackets. Resistance due to 
wind is experienced on the hull and upper works. Also, the stream 
line motion causes a diminution in the relative velocity of the 
water a t  the ends of the ship; this decrease of velocity is, in 
accordance with the energy equation, accompanied by an increase 
in pressure resulting in an elevation of the surface of the water 
a t  those places. Thus a wave is formed a t  the bow and stern, 
which requires an expenditure of energy for its maintenance and 
adds t o  the resistance. Eddying is caused by abrupt beginnings 
or endings, particularly the latter, in the water lines and under- 
water fittings. The resistance from this cause is usually small 
except with full forms when it may become relatively large. 

Air resistance in itself is generally of little importance on a calm 
day; and the prejudicial efiect of wind and rough weather on the 
speed of ships is largely due to  the action of the waves and cur- 
rents and the irregular motions of the ship. The combined effect 
on the ship's speed is frequently large hut indeterminate Valuable 
investigations on ships are being made under sea conditions to  
ascertain quantitative effects and some useful results have been 
recorded in Trans. I.N.A. 

The difference between the total resistance and that due to skin 
friction is termed the residuary resistance, the principal component 
of which is the resistance due to wave-making. The action of the 
waves is such as to  distort the stream lines near the hull, and the 
form of the waves is in turn afiected by the frictional wake; it 

follows that the frictional and wave-making resistances o l  a ship 
are to some extent mutually dependent. I t  is convenient to  neglect 
the interaction of these constituents and treat each independently; 
and practical justification for this assumption is furnished by the 
close agreement between the results of experiments on models and 
on ships, where the proportion of frictional to total resistance 
differs greatly. 

Wake.-Since the action and the reaction of the water pressure 
on the hull of a ship are equal and opposite, forward momentum 
is generated in the water such that the increase of momentum per 
second is equal to the total resistance. The water participating in 
the forward movement is termed the wake; and the portion of the 
wake in the vicinity of the propellers has a considerable effect 
upon the propulsion of the ship. Experiments on a model were 
made by Mr. Calvert (Trans. I.N.A. 1893) to  determine the wake 
velocity. The magnitude of the wake was measured a t  various 
positions in the length and its maximum velocity was found to be 
0.67 times the speed of the model. Abreast the screw the mean 
velocity ratio over an area of the same breadth as the model and of 
depth equal to the draught was 0.19 ft. of which about 0.05 ft .  was 
ascribed to frictional resistance. A theoretical investigation by 
Froude in Reports of the British Association 1874 suggests the 
approximate extent of the frictional wake and its velocity distri- 
bution based on the equality of the resistance to  the momentum 
added per second. It is to  be  noted that when a ship is propelled 
in the ordinary way a t  uniform speed the momentum generated in 
the sternward race from the propeller is equal and opposite to 
that of the forward wake due to the hull; the motion of the water 
as a whole thus consists of a circulatory disturbance advancing 
with the ship but having no linear momentum. 

F r i c t i o n a l  Resistance.-Practically the whole of the resist 
ance a t  low speeds and a considerable proportion of i t  a t  higher 
speeds is due to surface friction. I t s  magnitude is usually esti- 
mated from the results of experiments made by  towing planks 
coated with various surfaces. The most important of such experi- 
ments were those made in 1871 by Froude in the experiment tank 
at  Torquay, to obtain the laws of variation of resistance with the 
speed, the length and the nature of the surface. A dynamometric 
apparatus by which the planks were towed was used to register 
the resistance; the planks were given a fine edge a t  each end to 
avoid eddy-making and were fully immersed in order that no 
waves should be formed. For the complete results see Reports of 
the British Association 1872 and 1874 ; but the following extract 
gives a summary, n being the index of the speed a t  which the 
resistance varies, A the mean resistance per square foot of sur- 
face over the length stated, and B the resistance per square foot a t  
the after end of the plank; both A and B refer to a velocity of 10 
ft .  per second in fresh water. 

Tinfoil . 
Parafin . 
Varnish . 
Fine sand 
Calico . 
Aledium 

Coarse sand srnd 
I These results are in accordance with the formula:- 

R being the frictional resistance, S the area of surface, V the speed, 
w the density of the water, f a coeficient depending on the nature 
and length of the surface, and IZ the index of the speed; the values 
of f and n are obtained from the above table. The resistance then 
varies as the density of the water, but is independent of its pres- 
sure; it diminishes as the length of the surface increases on account 
of the frictional wake which reduces the relative velocity between 
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the water and surface towards the after end. The index rz is 1.83 
for a varnished surface equivalent to the freshly painted hull of a 
ship. When applying the data to ships of length greater than 50 
ft. the coefficient B denoting the resistance 50 ft. from the bow, is 
assumed to remain unaltered at  all greater distances astern. The 
velocity of rubbing is assumed equal to the speed of the ship, any 
variation due to stream-line action being neglected. The wetted 
surface S when not directly calculated can be estimated by ap- 
proximate formulae. 

Many other reliable experiments have been made on the resist- 
ance of smooth planks from time to time. The results obtained 
are all in reasonable agreement with Froude's, with the exception 
of those due to  Gebers, in whose experiments particular care was 
taken to obtain a n  exceptionally smooth surface and to eliminate 
parasitic resistance. In  general, coatings of varnish and many 
other compounds give about the same resistance if the surface is 
reasonably smooth and hard; and it  is assumed that the coefficients 
for the varnished planks can be applied to the freshly painted 
ship's surface. Alternative extrapolation of the plank data has 
been proposed by Baker and also by Gebers. These give ship 
resistances somewhat less than Froude's, but  so far Froude's 
results are almost universally used with practical success. The 
subject is continuously under investigation and experimenters are 
seeking to formulate, if possible, a more rigorous basis for assess- 
ing the skin friction resistance of ships. The plank results are 
intended for application to a ship with clean surface. After the 
ship has been some time out of dock the growth of weeds and 
barnacles causes a considerable increase in skin friction resist- 
ance. 

Wave Resistance.-The resistance due to wave making, incon- 
siderable a t  low speeds, is of importance at  moderate speeds and 
constitutes the greater portion of the total resistance a t  high 
speeds. As already stated it  is convenient to regard the problem 
as one of steady motion in a stream flowing past a stationary ship. 
The stream tubes, originally of uniform width, become broader 
on approaching the bow of the ship and attain their greatest 
breadth close to  the stem. Near amidships the tubes become 
smaller and enlarge again near the stern. The changes in size and 
velocity in the stream tubes lead to corresponding alterations of 
pressure in accordance with the energy equation, and these altera- 
tions appear as elevations and depressions.af the surface forming 
the statical wave system. If this were a permanent system, no 
resistance to  the motion of the ship would result. But the sur- 
face disturbance is subject to the dynamical laws underlying 
the propagation of waves; and consequently the wave formation 
ditiers from the statical wave, the crest lagging astern of the 
statical wave crest, and the ship is followed by  a train of waves 
whose lengths are appropriate to the speed. The energy in the 
wave system travels backward relative to the ship a t  one-half its 
speed; and the resistance to the ship's motion is due to  the stern- 
ward drain of the wave energy which has to  be replaced by work 
done on the ship. 

The form of the wave system is not susceptible of complete 
mathematical investigation; but the circumstances are approxi- 
mately realized and the conditions considerably simplified when 
the actions of the bow and stern of the vessel are each replaced by 
the mathematical conception of a "pressure point." This consists 
of an infinitely large pressure applied over an indefinitely small 
region of the water surface; it  is assumed to move forward in 
place of the ship through still water, or, equally, to be stationary 
in a uniform stream. The resulting wave system has been investi- 
gated by many investigators, including Lord Kelvin. Recently the 
theory has been still further developed; and it is possible to cal- 
culate the wave resistance of simple ship-shape forms by purely 
mathematical methods with a fair degree of accuracy. All the 
results are in agreement in many respects with those of actual 
observation for ships and models. 

The figure, reproduced from Froude's, Trans. I.N.A. 1877, 
shows the bow-wave system obtained from a model; this is illus- 
trative of that produced by ships of all types. 

Two types of waves accompany a ship-(I) diverging waves 
having sharply defined crests placed in echelon, the foremost wave 

alone extending to the ship; ( 2 )  transverse waves limited in 
breadth by the diverging crests and reaching the sides of the 
vessel throughout its length. Since the bow diverging waves are 
not in contact with the ship, except a t  the bow, the energy spent 
in their maintenance travels away from the ship and is lost en- 
tirely. A diverging wave system of similar form but smaller 
dimensions attends the passage of the stern; and the resistance due 
to the diverging system of waves is the sum of its components at  
the bow and stern, increasing with the speed, and depending con- 
siderably on the shape of the bow and stern. 

On the other hand the combined transverse bow and stern wave 
systems produce a stern wave in contact with the ship, and the 
resistance due to the resultant transverse wave system depends on 
the phase relation between the waves of the two systems. The 
effect of the combination on the wave resistance was investigated 
by Froude (Trans. I.N.A. 1877) by means of experiments on a 
series of models having the same ends, but in which the length of 
parallel middle body was varied. At constant speed, curves of 
residuary resistance on a length base consisted of humps and 
hollows, the spacing of which was constant for a given speed and 
approximately equal to  the wave length appropriate to the speed; 
the amplitude of the fluctuation diminished as the length increased. 
For a given length the residuary resistance in general increased 
at  a high power of the speed; but it was also subject to a series of 
fluctuations whose magnitude and spacing increased with the 
speed. A full analysis was made by R. E. Froude in 1881, and 
showed that a reduction in resistance occurred when the echo 
of the bow wave crest coincided with the trough of the stern 
wave; and conversely that the resistance was abnormally increased 
when the crests of the two systems coincided. The fluctuation in 
the resistance mas smaller when the length of middle body was 
greater, owing to the greater degradations of the bow wave sys- 
tem at  the stern through viscosity and lateral spreading. With very 
considerable lengths of middle body, the height of the bow wave 
system a t  the stern was insufficient to produce interference or to 
affect the resistance. 

From these experiments certain deductions were made as  t o  
the dependence of the speed of a ship (V knots) on its length 
(L feet) and the slightly different length (L1) between component 
bow and stern waves; these deductions are to  a great extent con- 
firmed by experience with ships of all classes, and may be stated 
thus:-for economic propulsion a t  a speed 17 the length L of the  
ship should be generally equal to  or slightly less than V2, cor- 

V2 
responding to the ('favourable" value of 1.2 of the ratio 

L 
Vessels of extremely high speed such as  torpedo-boat destroyers 

V2 
are an exception, the value of - being then frequently as  great 

L 
as 4, which approximately coincides with the highest "favour- 

VZ 
able" value of - . These early experiments b y  Froude were es- 

L' 
pecially valuable i n  directing attention to the important influence 
of length of ship on resistance; and his conclusions have been 
verified and amplified by Taylor, Baker and  other experimenters 
in  more recent times. 

Law of Comparison.-The complex nature of wave resistance 
renders any simple estimate such as that for frictional resistance, 
impossible of general application. There is no simple law con- 
necting wave resistance with size, form and speed. The effect of 
size alone can be eliminated by means of the "principle of simili- 
tude" enunciated by Newton, and the law of comparison is the 
application of this principle to  the resistance of ships. T o  W. 
Froude is due the credit of making the application, which he did 
in the following terms :- 

1 < If the linear dimensions oE a ship be ~z times those of i ts  model, 
and the resistances of the latter be R1, R2, RQ, . a t  speeds 
V1, V2) Tr3, . . , then the resistances of the ship a t  the cor- 
responding speeds, Vldtz, V2t1n, V347t . e will be KIT?, R2n3, 
R31z3, . . and, therefore the effective horsepowers a t  correspond- 
ing speeds are increased in the ratio 7r71k I." 



This law is applicable to the residuary resistance but not to I 
frictional resistance, the laws governing which so far as is known 
do not satisfy the conditions underlying the principle of similitude 
stated above. Consequently in applying the law of comparison to 
ships and models where the linear ratio is considerable, the resid- 
uary resistance alone should be compared by that means, the 
frictional resistance being independently calculated for ship and 
model. When the ships compared do not differ considerably in 
linear dimensions, the law may be extended to total resistance 
without appreciable error. Before the law of comparison could 
be accepted as applicable to  ships it was necessary to test i t  prac- 
tically and the first tests of this kind were made by W. Froude 
on H.M.S. "Greyhound" for the Admiralty, the results being 
recorded in Trans. I.N.A. 1874. 

"Greyhound" was towed a t  a number of speeds, draughts and 
trims and the resistance, speed and other data carefully measured. 
Experiments were also made on the model under corresponding 
conditions. Similar, but much less exhaustive experiments were 
made by Yarrow on a torpedo boat (see Trans. I.N.A. 1883). In  
each case the measured resistance of the ship was greater than 
that deduced from the model experiments, particularly in "Grey- 
hound"; but having regard to the deteriorated condition of the 
surface of the hull i t  was considered that the agreement was close 
enough to justify the method adopted for powering ships. This 
method or its equivalent with modifications in detail has been used 
ever since, and is practically justified by the results obtained by 
ships on speed trials. There are, however, certain unexplained 
inconsistencies in converting the results deduced from models to  
the ship scale which are allowed for by empirical factors based on 
experience. These require further experimental elucidation. The 
adoption in quite recent years of means of ascertaining the thrust 
exerted by the propellers of ships on trials may help in clearing 
this up. Other experiments have been made, notably some by 
Kempf at  Hamburg on long cylinders, as a result of which in I923 
an alternative basis for assessing the skin friction of ships was 
proposed. Further experiments are in progress by Kempf, and 
the results of these and other efforts should afford valuable data for  
assessing the true skin friction of ships. 

Model  Experiments.- -4s a result of the "Greyhound" trials 
the accepted method of estimating the horse-power required for a 
new ship is by running a scale model under corresponding con- 
ditions in an experiment tank fitted and equipped for the purpose. 
The law of comparison is applied to  the residuary resistance, or, 
if used for the total resistance, a "frictional correction" is made. 
In 1871, \V. Froude constructed a tank and suitable apparatus a t  
Torquay for  the British Admiralty. I n  1886 a new tank was in- 
augurated a t  Haslar from the designs and under the supervision 
of R.  E.  Froude, such improvements being introduced as  experi- 
ence a t  Torquay had shown to be desirable. Similar establish- 
ments have been instituted by several foreign governments and by 
some private firms. One of the more recent and up-to-date tanks 
is that a t  Teddington forming part of the National Physical 
Laboratory. This tank was opened in 1911 : i t  is used for general 
research and is available for  undertaking private work required 
by shipbuilding firms. A brief account of some of the earlier 
experiment tanks with their equipment is given by Dr. Glazebrook 
in a paper in  Trans. I.N.A. 1909. 

E x p e r i m e n t a l  Results.-Some records of the experiments 
made at  the various tanks have appeared from time to time; a 
few of those made a t  the Admiralty tanks have been published 
through the I.N.A. The "Greyhound" experiments have already 
been mentioned; other papers of fundamental importance to which 
reference can be made are those recording the "Merkara" results 
1876; experiments on the effect produced on wave-making resist- 
ance by varying the length of parallel middle body, 1877; papers 
in 1888 and 1892 on the "constant" system of notation of results 
of model experiments used a t  the Admiralty Experimental Works; 
and some results of a systematic series of model experiments by 
R. E. Froude in 1904. 

The rapid growth in numbers, size and speed of merchant ships 
in the present century led to the establishment of the Teddington 
Tank. Many valuable papers dealing with the resistance, form 

and other properties of merchant ship types are recorded by G. S 
Baker and his staff in the Trans. I.N.A. and other societies. Other 
experimenters in this country and abroad have also published 
valuable results. The experiments made cover a wide field and 
include not only resistance and propulsion but such matters as 
manoeuvring, rolling and pitching; and in general give guidance 
on a number of special points in design, information regarding 
which could only be obtained on full scale with great expense 
and labuur. 

When the resistance has been obtained from a model experi- 
ment, or deduced by the law of comparison from data. obtained 
with a vessel of similar type, the effective horse-power required is 
known; and by adopting a suitable value for the propulsive coef- 
ficient based on the model screw propeller efficiency and other 
factors the indicated or shaft horse-power is determined. If model 
experiments or data for exactly similar ships are not available, 
one approximate method of estimating the power which is com- 
monly used is expressed by the formula- 

( S ~ e e d ) ~ X  (Disp1acement)f 
= C, I.H.P. 

C being called the Admiralty coefficient. The value of C varies 
considerably and care must be taken that the values selected for 
comparison are appropriate to ships of similar type and of corre- 
sponding lengths and speeds and also type of machinery. 

Another method of obtaining approximate estimates of the 
power required for ships of ordinary types is from curves of re- 
sistance drawn on a base of simple functions of the speed, length 
and displacement, the curves being passed through the spots 
obtained fiom a large number of results of model experiments with 
different classes of ships. Curves of this character have been con- 
structed b y  Admiral D. W. Taylor, U.S.N. and A. W. Johns (see 
Trans. I.N.A. 1907). By the use of such curves the residuary 
resistance, or residuary horse power is obtained; the frictional 
resistance being calculated independently. 

Apart from model experiments on the actual design under 
consideration the most serviceable method of estimating power, 
and one capable of very general application is to use the results 
of a methodical series of model experiments. These consist of a 
series of experiments on systematic variants of a parent form or 
forms. The first of such a series was carried out by R. E .  Froude, 
and the results published in Trans. I.N.A. 1904. Subsequently 
Taylor in his book "Speed and Power of Ships," and G. S. Baker 
in papers in Trans. I.N.A. 1913 and later, greatly increased the 
range of type ship. The curves thus obtained, used with discre- 
tion, are most valuable to  a designer of all types of ships. Refer- 
ence can be made to the records referred to for very interesting 
details and particulars of various sizes and forms of ships. The 
value of such curves is greatly enhanced by the fact established 
experimentally that the resistance of a ship of given length and 
displacement depends primarily on the shape of the curve of 
transverse areas, the maximum beam and the shape of the water- 
line. If these features are maintained the shape of section, 
profile and other features can be varied over wide limits without 
appreciable change of resistance. 

S h a l l o w  Water.-When ships are run at  high speeds in  com- 
paratively shallow water a considerable change takes place in  the 
resistance and power corresponding to a particular speed. As 
depth of water decreases the stream lines tend to two dimensional 
instead of three dimensional flow. This accentuates the stream 
line variation of speed and pressure and increases the frictional 
resistance and also the eddy making due to the discontinuous mo- 
tion set up. The more rapid variation of pressure also in- 
creases the wave making if there is any. As the water becomes 
shallower there is an increase in the wave length appropriate to a 
given speed which entails considerable alteration in the wave pat- 
tern. I n  particular the speed a t  which conjunction of wave length 
takes place is diminished and the  hum^" in the resistance curve 
occurs at  a lower speed. Consequently a t  speeds above middle 
of "hump" resistance is diminished and a t  those below middle of 
"hump," increased by shallowness of water. There are other fac- 
tors affecting the situation such as the increased local disturbance 
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immediately surrounding the ship, and the modification to the 
increase of frictional resistance referred to  above caused by the 
large dimensions of the wave accompanying the ship. 

I n  addition to  the foregoing considerations, which relate to the 
shape of the ship, the restricted nature of the flow also affects 
the performance of the propeller, often prejudicing its efficiency; 
further the speed of rotation of the shaft and consequently the 
power exerted may be affected, resulting in an increase in the loss 
of speed. I n  general, shallowness of water causes a reduction in 
speed, but fo r  high speed ships such as torpedo boat destroyers, 
there may be a reduction in resistance a t  top speeds due to the 
change in wave formation, and as a result on certain shallow 
water speed trial courses there is an appreciable increase in the 
obtainable speed. The phenomenon is so complex that recourse 
must be made to experiment data to  estimate the quantitative 
effect in any specific case. Model experiments have proved most 
useful in this respect and results of experiments covering a large 
range of conditions are available. Some results of trials of actual 
ships in various depths of water have also been published and 
reference should be made to papers in Trans. I.N.A. and other 
shipbuilding societies for further information. 

Similar, but generally less intensified effects are produced if a 
ship is proceeding along a channel of restricted breadth. I n  prac- 
tice the matter is generally of small importance, as restrictions 
are laid down as to the speed a t  which ships are allowed to use 
such channels. An extreme case of the effect of shallowness of 
water sometimes occurs when towing boats or barges a t  speeds 
large enough to cause a solitary wave of translation. The re- 
sistance a t  larger speeds is then often less than at  low. Scott 
Russell was the first to draw attention to this phenomenon and 
special canal boats have been built to take advantage of it. 

Acceleration.-When the speed of the ship is not uniform the 
resistance is altered by an amount depending on the acceleration, 
the inertia of the ship and the motion of the surrounding water. 
The effect may be regarded as equivalent to a virtual increase in 
displacement; and in the "Greyhound" experiments Froude found 
this increase to be about 20% of the displacement. This value 
is probably approximately correct for all ships of ordinary form. 

PROPULSION 

T h e  action of a marine propeller consists fundamentally of 
the sternward projection of a column of water termed the pro- 
peller race. The  change of momentum per unit time of this ~ a t e r  
is equal t o  the propeller thrust which during steady motion is 
balanced by  the resistance of the ship. If we assume that the 
passage of the ship does not affect, and is uninfluenced by, the 
working of the propeller, and neglect all losses of energy except 
tha t  due to  the astern motion of the rFce, i t  can be shown that 

2 v 
the maximum efficiency is - vi-v where I' is the speed of the 

ship and v the sternward speed of the propeller race relative to 
v- V 

the  ship. The  quantity zl- 1' is termed the slip and -- the 
v 

slip ratio S. I t  follows that  the maxi.-711.n theoretical efficiency 
" 

1-3 
is given by the expression ---- . 

T - k.7 - '- 
In  the ideal case then the best result is obtained when the stern- 

ward velocity imparted to the water is s-lall; that is, when the 
propeller acts upon as large a body of water as possible. The 
efficiency will be small if the slip is largc. These tendencies are 
broadly confirmed in practice but they are modified by the losses 
incidental to  the particular form of propulsive agent adopted. 
These additional losses are caused by friction of the propelling 
surfaces, rotation or deflection of the propeller race, shock and 
turbulent flow. The foregoing considerations apply to propulsion 
by oars, paddle wheel, hydraulic jet and to the screw propeller. 
The use of oars and paddle wheels is now generally confined to 
small vessels in sheltered waterways and the hydraulic jet pro- 
peller owing to internal losses and other factors has up to the 
present not been employed except for rare and special purposes. 

Passing reference may be made to propulsion by sails, ships with 
aerial propellers and the experimental rotor ship. Such ships are 
relatively few in number and importance. 

The screw propeller is by far the most extensively used espe- 
cially for seagoing ships and the remaining remarks herein have 
reference to this form of propulsion. If v be the apparent speed 
of advance of the screw propeller, that is the product of the 
revolutions and pitch; and V the speed of the ship carrying the 

v- v 
propeller, then the slip is v-V and the apparent slip ratio is-. 

v 
This notation corresponds to  that previously used, v-V being 
then defined as the absolute velecity of the race. The pitch of 
the propeller divided by its diameter is termed the pitch ratio. 

The theory of the action of the screw propeller has been the 
subject of consideration by many investigators. Professor Ran- 
kine in Trans. I.N.A. 1865 assumed that the propeller impressed 
change of motion upon the water without change of pressure ex- 
cept such as is caused by the rotation of the race. Sir G. Green- 
hill, Trans. I.N.A. 1888 assumed conversely that the thrust is 
obtained by change of pressure, the only changes of motion being 
the necessary circumferential velocity due to the rotation of the 
screw, and a sufficient sternward momentum to equalize the radial 
and axial pressures. This idea was further developed by R.  E. 
Froude in 1889 who concluded that the propeller probably obtained 
its thrust by momentarily impressing an increase of pressure on the 
water, which eventually results in an increase of velocity about 
one-half of which was obtained before and one-half abaft the 
screw. A lateral contraction of the race accompanies each process 
of acceleration. These general conclusions have been in some 
degree confirmed by experiments carried out by  D. W. Taylor 
(Proceedings of the American Society of Naval Architects, etc., 
1906) and by Professor Flamm, who obtained photographs of a 
screw race in  a glass tank, air being drawn in to  show the spiral 
path of the wake. Professor Burnside (Proceedings London 
Mathematical Society 1918) considered the problem mathemati- 
cally and confirmed some of R. E. Froude's results; he also took 
into account in a general way the effect of the proximity of the 
stern of the ship. 

The problem has also been attacked from an entirely different 
angle and a theory was propounded by W. Froude in which the 
action of each elementary portion of the blade surface is sepa- 
rately estimated from the forces on planes moved 'through water 
at various speeds and at  different angles of obliquity (see Trans. 
I.N.A. 1878). The investigation is of importance though i t  does 
not completely represent the actual conditions; for the deduc- 
tions from a small element moving through undisturbed water 
are applied to the whole blade; the disturbance of the water when 
a blade reaches it  and the consequent effects of each element 
on adjoining elements and of one blade on another are not taken 
into account. The momentum theory of R. E. Froude has been 
strikingly confirmed by some exhaustive experiments in a wind 
channel; and it  is found that when the velocity deduced from 
this theory combined with certain interference factors is applied 
to the blade element theory of W. Froude in the light of modern 
experiment data, good agreement is obtained with actual practi- 
cal results in the case of narrow bladed screws such as air pro- 
pellers. 

In  recent years the general application of the circulation theory 
to hydrodynamical problems has resulted in the conception of the 
vortex theory of the screw propeller. This theory when more 
fully developed promises not only to  clarify the physical nature 
of propeller action but to  assist the quantitative estimating of 
propeller performance. The large wide blades used in marine 
propellers and the confused nature of the water flow a t  the stern 
of a ship make the application of theory t o  all marine screw pro- 
peller problems extremely complicated. 

E x p e r i m e n t  Results.-The complicated nature of screw pro- 
peller problems was recognized early and recourse was made t o  
model experiments for information on thrust and torque of pro- 
pellers of various proportions at  different speeds and revolutions. 
These experiments have necessarily been made on a small scale; 
but some which have been made on larger propellers have sug- 
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S H I P S  UNDER CONSTRUCTION 
1. Lay ing  the keel of the S.S. "Olympic," first step in actual construction 5 .  Another view of the S.S. "Bremen," showing immense frame of steel- 

of a ship work that surrounds a ship under construction 
2. U.S.S. "Lexington," late type of aeroplane carrier, bui ld ing wel l  under 6. The S.S. "Olympic," w i t h  practically a l l  of the work completed. The 

way ship has been painted and is ready for launching 
3. Work  i n  progress on the S.S. "Algonquin" 7. Launching of the 85,000-ton "Queen Elizabeth," world's largest l iner, 
4. View of the S.S. "Brernen," from above and looking toward the stern. at Clydebank, Scotland 

The lower decks of the ship are being laid 
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1. Launching o f  the  "Queen Mary" a t  Clydebank, Scotland 

2. Launching of the "Normandie," a t  St. Nazaire, France 

BUILDING BIG SHIPS 

4. Bow view of the U.S. Navy Aeroplane carrier "Lexington." Its use 
requires the unique bow design shown 

5. Rear view of the English passenger l iner "Olympic,"  showing the rudder 

3. The "Bremen," sister ship to the "Europa," in  an advanced stage o f  
and two of the three propellers 

construction. The steel plates which form the outer hu l l  are being 6. View of the " O l y m ~ i c , "  on the ways, ready t o  be launched 
attached 7. Insta l l ing one of the four propellers on the "Bremen" 
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gested that the scale effect if any is not large; and i t  is generally 
assumed that the results of model experiments on propellers can 
be applied to ship propellers in accordance with the law of com- 
parison, no correction being made for skin friction. The most 
important sets of experiments published covering the proportions 
of screw propeller met with in practice have been made by 
Froude, Taylor, Durand and Schaffran. A paper by Taylor in 
Transactions of the American Society of Naval Architects and 
Marine Engineers 1924 shows that these experiments made on 
different sizes of models in different parts of the world practically 
corroborate each other. The experiments of R. E. Froude cover 
a very complete range and the results can be used for most prac- 
tical problems. (See Trans. I.N.A. 1908.) The thrust horse- 
power is given by Froude in the following formula:- 

where ZJ is the thrust horsepower, V speed of advance in knots 
and D the diameter in feet; p is the effective pitch ratio calcu- 
lated from the revolutions for zero thrust. For full sized screws 
Froude considers this is ~ . o z  times the face pitch ratio; for mod- 
ern screws it  is probable that the ratio should exceed 1.02. The 
"blade factor" B depends only on the type and number of blades; 
its value for various "disc area ratios," i .e.,  ratio of total blade 
area (assuming the blade to extend to the centre of shaft) to the 
area of a circle of diameter D is given in the following table:- 
7 

Disc area ratio . / .so / .40 / .SO 1 60 1 '70 / 40 1 
B for 3 blades 

elliptical 

B for 3 blades, wide 
tip 

13 for 4 blades, 
elliptical 

Reference should be made to the paper for curves of efficiency 
obtained. 

I n t e r a c t i o n  Between  S h i p  a n d  Screw.-In the foregoing 
theoretical and experimental consideration it has been assumed 
that the propeller is advanced into undisturbed water, which is 
very different from the conditions existing behind the ship. The 
vessel is followed by a body of water in complex motion called 
the "wake." I t  is assumed that this water has a uniform forward 
velocity V1 over the propeller disc, V being the speed of the 
ship; the speed of advance of the propeller is then I.'--V1; and 

the expression - - w  - is termed the wake value. The pro- v- v1 . , 

peller acts generally as  a screw advancing into undisturbed water 

' - w i s  a t  speed V - V1 and the real slip is v-  (V-V1) = v -  - 
1+w7 

in general a positive fraction so that the real slip is greater than 
the apparent slip v- V; and real slip must be taken into account 
in the design of propeller dimensions. . 

The influence of the screw also extends sufficiently far forward 
to cause a diminution of pressure on the after part of the ship, 
thereby causing an increase in resistance. The thrust T, exerted 
by the screw working behind the ship must be sufficient to bal- 
ance the tow rope resistance R. This increase of resistance as 
well as this diminution of pressure is conveniently expressed 
as a fraction t of the thrust exerted by the screw, whence 
it follows that T ( I  - t )  = R. The power exerted by the propeller 
or the thrust horsepower is proportional to TX(V--V1); the 
effective horsepower is I< x 1' and the ratio of these two, 

is termed the hz~ll eficielzcy. The hull efficiency value does not 
differ greatly from unity with different positions of the screw. An 
account of a n  interesting series of experiments to determine the 
values of w and t is given by W. J. Luke, Trans. I.N.A. 1910. 

The total propelling efficiency or propulsive coefficient is the 

ratio of the effective horsepower (RV) to the indicated or-in 
turbine driven ships-the shaft horse power. I t s  value is gen- 
erally of the order of 0.5. I n  some recent ships devices such as 
the contra-propeller have been fitted. I n  essence this consists 
of an addition to  the hull in front of, or abaft, the propeller, of 
blades to guide the water to, or away from, the propeller; thus 
eliminating the rotary motion in the race. Some gain in efficiency 
is obtained in certain cases, particularly for single screw vessels. 
Such gain in efficiency is wholly or partially offset by the in- 
creased resistance due to the fixed blades themselves and the de- 
vice is probably of greater value in the case of propellei-s of large 
slip and consequently low efficiency. 

Cavitation.- The phenomenon of cavitation arises when there 
is interference with the natural flow of water to the screw: I t  is 
accompanied by excessive slip and reduction in thrust and con- 
sequently very much reduced efficiency. The diminution of pres- 
sure accompanying the acceleration of the water ahead of the 
screw may in certain circumstances be sufficient to bring about 
these conditions. Such circumstances arise when the depth of 
immersion is small and consequently the original pressure low, 
when tip speed is excessive and when the blade area is relatively 
small in relation to  the thrust. Some experiments were carried out 
on T.B.D. "Daring" by S. W. Barnaby in 1894 for an account of 
which and the results obtained see Trans. I.N.A. 1897. Later 
experiments have shown that the circumstances referred to  above 
all have their effect, the critical pressure causing cavitation vary- 
ing to some extent with the type of ship and with the details of 
the propeller. 

STRENGTH 
A ship in a seaway is subjected to variable forces, which in- 

duce stresses in the pieces and their connections which make up 
the hull structure. Most of the forces depend on the action of 
the sea and cannot be predicted with precision; and at  the same 
time the hull structure is so complex that a quantitative theoret- 
ical analysis of the stresses in the parts is in general of value only 
for comparative purposes. Such comparisons with the results 
of experience give the only real guide as to the adequacy of the 
strength of new ships and to the proper distribution of the mini- 
mum quantity of material necessary. 

L o n g i t u d i n a l  Bending.-The greatest straining actions to  
which vessels of ordinary proportions are subject, are due to  in- 
equalities in the longitudinal distribution of the weight and the 
buoyancy. I n  the standard calculations the ship is regarded as a 
beam-(I) on a trochoidal wave of length equal to  that of the 
ship and height & of the length, with the crest amidships 
this condition is known as "hogging." (2) On a similar wave with 
the trough amidships, the "sagging" condition. The ship is bal- 
anced on the wave to satisfy the necessary elementary conditions 
of equilibrium and curves of buoyancy and weight per foot run 
plotted on the base of length. The resulting curve obtained by 
plotting the differences of the several ordinates of buoyancy and 
weight gives the curve of loads. By integrating this curve a curve 
of shearing force is obtained, which integrated in its turn gives 
the curve of bending moment. The conditions of equilibrium 
ensure that the end ordinates of the shearing force and bending 
moment curves are zero. The maximum bending moment, fre- 
quently expressed as a ratio of the product of the ship's length 
and displacement, occurs near amidships. 

The stresses at  a transverse section due to bending are obtgned 
P M from the usual beam formula - = - ; M being the bending mo- 
Y I  

ment, I the moment of inertia about the neutral axis, y the dis- 
tance from the neutral axis and p the intensity of stress. In  cal- 
culating I, only the continuous longitudinal portions of the 
structure are assumed effective and a deduction from the area of 
material in tension is made for rivet holes. The stresses thus 
obtained vary considerably with the type and size of ship. I t  is 
clear that the actual straining actions on a ship necessarily vary 
with the type, and the stresses allowable calculated on a uniform 
basis of applied forces must vary accordingly. With regard to 
size, the larger the ship there is less likelihood of meeting waves 
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as long as herself, and the proportion of height to  length of the 
largest waves is generally less than that assumed. (For particu- 
lars of waves actually observed reference may be made to a paper 
b-j Dr. Vaughan Cornish, Journal of Royal Society of Arts, 1912.) 
For these reasons greater calculated stresses are allowable in large 
ships than in small or moderate sized ships. For small ships a 
limiting stress of 6 tons per sq.in. is frequently adopted, with an 
Increase to 8 tons per sq.in. for portions in tension where high 
tensile steel is used. For large ships the calculated stresses fre- 
quently exceed 8 tons per sq.in. compressive and 10 tons per 
sq.in. tensile. 

The validity of the assumption made that the ordinary theory 
of bending is applicable to the case of a ship was tested and con- 
firmed' in 1903 by experiments made on H M.S. "Wolf" by Sir 
John Biles. (See Trans. I.N.A. 1905.) The experiments were made 
both in still water and at  sea, the extension or compression of the 
structure at  various points being measured by strain indicators. 
As a result of these experiments it  may be said in general that the 
stresses corresponding to any particular external conditions closely 
agree with those calculated on the usual theory of bending; but 
the waves encountered during the sea trials were such that the 
maximum stress then obtained was considerably less than that 
in the condition assumed in the standard calculations. 

Several refinements for calculating stresses among waves have 
been suggested, none of which have come into'general use. Some 
of these are the Smith correction (Trans. I.N.A. 1883), and the 
modifications due to  heaving and pitching and rolling oscillations 
(see Trans. I.N.A. 1890, 1896, 1898). I n  addition to  the direct 
stresses resulting from longitudinal bending, shearing stresses are 
experienced which in some cases are appreciable. Such stresses 
reach a maximum at  or near a quarter of the length from either 
end, and a t  the height of the neutral axis. I t  is sometimes neces- 
sary to give special consideration to the thickness of plating and 
the connections in this neighbourhood. 

Transverse Bending.-Stresses due to transverse bending may 
be of importance in certain cases; and some means of comparing 
the transverse strength of vessels is desirable. I n  a ship well sub- 
divided by transverse bulkheads it  is difficult to determine how 
far the stresses at  intermediate sections are influenced by the 
neighbouring bulkheads, positions a t  which transverse stiffness is 
very great indeed. But by taking a section midway between two 
bulkheads assumed far enough apart to have no influence on the 
section considered, a method of comparison has been worked out. 
For further information reference can be made to papers by Dr. 
Bruhn in Trans. I.N.A. 1901, 1904 and 1905. 

Local  Stresses.-In addition to the stresses due to  longitudinal 
and transverse bending, there are numerous local stresses for 
which provision must be made. These include stresses caused by 
water pressure, heavy blows from the sea on side, deck and upper 
works, reactions of moving parts of machinery, blast from gun 
fire, etc. The supports provided are determined by  experience 
and by the requirements of the particular vessel. 

I t  is important that discontinuities and abrupt changes in the 
distribution of material should be avoided so as to maintain as 
uniform a distribution of stress over any section as possible. Where 
large openings have necessarily to  be cut, "compensation" is 
introduced by adding material near the edge of the opening. 

Vibration.-A ship like any other elastic structure has a 
natural period of vibration; and when synchronizing vibrations 
from whatever cause are impressed on the ship very marked vibra- 
tion may result. The principal causes of vibration in a steam- 
ship are:-(I) The reciprocating parts of the engines, if un- 
balanced cause vibrating forces and couples in a vertical plane. 
In twin screw ships torsional oscillations in transverse planes may 
also result when the engines are working in opposite phase. (2) 
The rotating parts of the engines cause vertical and horizontal 
oscillations; and variation in crank effort also tends to  produce 
torsional oscillation particularly in single or two-cylinder engines. 
(3)  Unbalanced propellers produce vibration principally at the 
stern. (4) The uneven resistance which a propeller experiences 
during its revolution gives rise to vibrations. This condition re- 
s~llts when ( I )  the propeller blades pass too close to the hull; (2) 

when the propeller breaks the surface of the water; and (3) when 
the flow of water to the propeller is imperfect, due either to 
"cavitation" or the screening effects of shaft and propeller 
supports. (5) Various items of auxiliary machinery set up inde- 
pendent vibrations. 

The adoption of the steam turbine has eliminated many of the 
causes of vibration referred to  above. In  general i t  can be said 
that vibration in a ship can only be avoided by removing its cause; 
it not infrequently happens that the addition of further stiffening 
results in increased vibration. 

Reference can be made to papers in Trans. I.N.A. of Dr. 0. 
Schlick (1884 to I ~ O I ) ,  of Mallock (1895) and of Nicholls (1924). 

Steering.-The information available on the steering and 
manoeuvring qualities of ships is largely due to the results of 
trials with British warships. These include observations of the 
paths when turning under different angles of helm, a t  various 
speeds, with and without assistance from the propellers, and with 
variation in certain features of the hull which influence steering. 
One of the first attempts a t  plotting the curve traversed by a ship 
under the action of her rudder, and the position of the ship a t  
any instant with reference to  that curve was made by Sir P. Watts 
in 1877 on H.M.S. "Thunderer." Similar experiments were car- 
ried out on "Yashima" (Trans. I.N.A. 1898). 

When the path of t h e  ship is plotted, the bow of the ship is 
nearer to the centre of the circle or curve in which she turns, than 
the stern. The ship may be regarded as going ahead and turning or 
pivoting about a point well forward in the middle line; this is 
termed the "pivoting point" and the middle line is, a t  this point, 
a tangent to the curve concentric with and similar to  that described 
by the centre of gravity of the ship. The angle between the 
middle line and the tangent to the curve traced out by the centre 
of gravity is termed the "drift angle." The maximum distance 
that the ship's centre of gravity travels in her original direction 
after the helm is put over is termed the "advance"; and the 
perpendicular distance between the original line of advance and 
the ship's position after turning through 16 points is known as 
the "tactical diameter." 

I t  is convenient to investigate the forces acting on the ship in 
three stages, (J) when the helm is put over, (2) when the ship 
has finally picked up her circular course, and (3) the intermediate 
stage when the ship is accelerating but yet has gained some of 
her rotational velocity. The character of the forces acting during 
( I )  and (2) can be ascertained, and the type of motion under the 
complex conditions represented by (3) will consist of a gradual 
replacement of motion at  ( I )  by that a t  (2). 

As soon as the helm is put over the first effect is to  alter the 
stream line motion at  the stern. The stream lines against and in 
front of the rudder are expanded so that their velocity is reduced 
and pressure increased. This leads to  a force on both rudder and 
deadwood; and the eddying behind the rudder causing a reduc- 
tion of pressure accentuates the effect. The net result is that a 
considerable force acts a t  the stern, the lateral component of which 
tends to turn the ship, and the component in fore and af t  direc- 
tion adds resistance to the ahead motion of the ship. The pro- 
portion of this force due to the deadwood is unknown, but in  
many modern ships in which the deadwood is considerably cut 
away this force is small. The portion due to rudder pressure 
can be calculated from the results of experiments on plates moving 
obliquely through the water. This force varies with the shape of 
the rudder and approximately as its area, the angle of helm and 
the square of the speed; and can be expressed by the formula, 
P=KAV 2 where K depends on the angle of helm and the shape 
of the rudder. At the maximum helm angle (usually 3 j 0 )  K is 
about 1.2;  but when applying this a liberal allowance should be 
made for the reduction of V due to resistance under helm. I n  
actual practice the old formula- 

P= 1.12AVZsin0 

where P is the force in lbs., A the area of rudder in sq.ft., V the 
speed of the ship in feet per sec. increased by a percentage to allow 
for propeller race and 0 the angle of helm, has been found to give 
good results at maximum helm angle. Both the lateral and angular 
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movements of the ship are accompanied by the motion of a mass 
of water which may be regarded as virtualiy increasing the mass 
and moment of inertia of the ship. 

The handiness of a ship is mainly dependent on the relation 
between the moment of rudder pressure for a given angle, and the 
virtual moment of inertia. If the inertia is comparatively large, 
the ship will turn slowly under helm. Unhandiness is usually 
experienced a t  low speeds when rudder pressure is small, and in 
shallow water when the virtual inertia is increased by the reduc- 
tion of the flow of water from one side of the ship to the other. 
Improvement in such cases has been obtained in certain ships with 
unbalanced rudders by filling i n  the after deadwood, the loss from 
the increased inertia being more than compensated by the greater 
turning moment due to  the pressure on the deadwood. 

When the ship is turning steadily in a circle the forces acting 
are the pressure on rudder and deadwood, the centrifugal force, the 
thrust of the propellers, and the pressures on the hull. The pres- 
sure on the rudder is now less than when the helm is first put 
over, both by virtue of the fact that the effective rudder angle is 
less, and that the speed of the ship has decreased. 

H e e l  W h e n  Turnins-?Vhe~,  the helm is first put over, the 
pressure on the rudder causes a small inward heel. As the rota- 

tional speed of the ship increases 
the small inward heel is suc- 
ceeded by a steady outward heel, 
caused by the couple formed 
by the centrifugal force and the 
lateral resistance diminished by 
the (usually) small couple due to  
the rudder pressure. If when 
turning, the helm be put quickly 
amidships, the opposing couple 
due to rudder pressure is re- 

moved, and the outward heel is momentarily increised. Instances 
have occurred of ships with small stability and comparatively 
large "rudder couple" capsizing through this cause. 

Types of Rudders.-Rudders used in ships are of two general 
types ( I )  unbalanced, and (2) balanced. 

The unbalanccd rudder, supported at  its forward edge, is in 
stable equilibrium when amidships; and for this reason and its 
simplicity of construction is pre- 
ferred when the force required 
to put the rudder hard over is 
sufficiently moderate to enable 
steering to be performed by hand 
or by a n  engine and gear of 
moderate size. For high speeds 
and large manoeuvring powers 
the unbalanced rudder is gener- 

m! FIG. 4 

ally unsuitable; and balanced rudders, in which about one quar- 
ter of the area is usually placed before the axis, are adopted in 
order to reduce the force required and the work done to obtain 
large angles of helm. A balanced rudder is unstable amidships, 
and if left  free, comes to rest a t  a moderate angle on either side 
of the middle line. Unbalanced 
rudders, extending up  to, or 
above the waterline and compara- 
tively narrow longitudinally, are 
generally fitted in the merchant 
service (see figure 4). Somewhat 
greater efficiency when using 
small or moderate angles of helm 
is obtained with rudders of this 
type, as for a given pressure on FIG. 5 

the rudder, the turning moment on the rudder and consequently 
the power required in the steering gear is less. For fast liners a 
type of balanced rudder is sometimes adopted (see figure 5 ) .  

For warships where the steering gear has to be kept below 
waterline for protection, broader and shallower rudders are 
adopted; and for the reason above stated balanced rudders are 
new practically universal in warships (see figure 6) .  

\\'hen a ship is going astern manoeuvring is performed with 

some uncertainty and additional rudders have sometimes been 
fitted a t  the bow; these are generally for use in  confined waters 
where i t  may be necessary to go astern for a considerable period. 
Rudders of special form and characteristics such as the Kitchen 
rudder and the Flettner rudder, have been fitted to some modern 
vessels. 

E x p e r i m e n t a l  Results.-Experiments have been made to 
ascertain the effects of angle of helm, time of putting helm over, 

and draught and trim of the ship, 

I 

FIG. 6 ' gear considerable time is required 
to put the helm over at  full 

speed; consequently the tactical diameter and the advance are 
greater a t  high speeds than at  low speeds. With power worked 
steering gear with which the helm can be put hard over in from 
10-20 secends at  any speed, the speed is found to have little 
influence on. the path described when turning. I n  the case of 
torpedo boat destroyers a marked increase in tactical diameter 
and in advance occurs a t  high speeds. A moderate variation in 
mean draught has little effect, but additional trim by the stern 
results in a greater space being required for turning. 

By working one propeller ahead and the other astern the space 
required for turning may be shortened, but the time of turning is 
frequently increased. The path described is generally tortuous in 
character and depends on the relation between the revolutions of 
the propellers. I n  a single-screw ship, with the propeller well 
immersed, the upper blades experience greater resistance to rota- 
tion than the lower blades; hence a right-handed screw tends to 
turn the ship's head to starboard, and starboard helm is necessary. 
The reverse is occasionally experienced when the upper portion of 
the screw is incompletely immersed. 

A.P. 

PRACTICAL SHIPBUILDING 
Design.-In order that a naval architect may be in a position to 

prepare a design for a new ship he must first be informed as fully 
as possible of the requirements which he is to  meet. These include 
the trade or service on which the ship will be engaged; the impor- 
tant features that it  is desired to embody (e.g., in a warship the 
armament and protection to be carried) ; the speed and endurance 
to be aimed at,  and any limitations in dimensions or cost. I n  the 
case of a British warship design the requirements are laid down 
in the first place by the naval staff. The Director of Naval Con- 
struction then prepares outline or sketch designs complying as 
nearly as possible with these requirements; and after full discus- 
sion one of these designs is selected and approved. This design is 
then worked out in detail, and complete drawings and specifications 
prepared. 

The problcms of naval design differ in many respects from those 
occurring in connection with merchant ships (q.v.). Usually the 
most important consideration is that of weight; for i t  is necessary 
to obtain the greatest possible offensive power, defensive qualities 
and speed in as light and small a ship as practicable. This has 
led to many interesting developments in structural design; ma- 
terials of high elastic strength are employed wherever possible, 
and scantlings are cut to the greatest possible extent consistent 
with safety. Many fittings and fixtures, and even minor portions of 
the hull, are made of aluminium alloy or other light materials; and 
great progress has been made in designing the arrangement of 
structure so that the material is disposed, as far as practicable, 
where it  is most effective in  contributing to the strength of the 
ship. The importance of this can be realized when it  is remem- 
bered that in a high-speed ship every ton saved enables the ship as 
a whole to be lightened by about three tons. The designer's 
experience is also called upon to dispose the armament so ;s to be 
as effective as possible in all directions, and avoid mutual inter- 
ference by gun blast, to ensure that such protection as is carried 
shall shield the vitals of the ship for a minimum expenditure of 

on the turning properties of 
the vessel. I n  general it  is found 
that the tactical diameter di- 
minishes with increase of helm 
angle. I n  ships having unbal- 
anced rudders and hand steering 



SHIPBUILDING 
weight, and to arrange the main and auxiliary machinery so that 
it  encroaches as little as possible on other portions of the ship, 
particularly those devoted to the accommodation of the personnel 
and the stowage of ammunition. The form of the ship is largely 
determined by consideration of the minimum resistance at  high 
speed; in addition adequate stability has to be provided under all 
conditions (including the cases when the ship has been damaged 
by gunfire or after attack by mine or torpedo) and the trim and 
seaworthiness of the ship rendered satisfactory. 

The information prepared by the naval architect and supplied 
to the shipbuilders consists usually of a sheer drawing showing 
the form of the ship, a profile, various sections and a plan of each 
deck showing the general arrangement, and the structural sections 
With these is a complete specification laying down the materials 
to be used and their scantlings, and containing a description of all 
internal arrangements, the fixtures, fittings and stores to be sup- 
plied, and the trials to be finally carried out. 

The method adopted for designing a ship cannot be described 
here at  length. I t  may be observed, however, that the process is 
tentative, approximate dimensions, form and horse-power being 
first assumed and the design worked out sufficiently to  ascertain 
whether it  meets the requirements. If i t  fails to do so, or if any 
defects are revealed, the dimensions, etc., are altered and the 
process repeated until a design is obtained which satisfies the 
conditions imposed. The success of the final design depends on 
the skill and experience of the naval architect, who has to base his 
plans on his knowledge of existing ships, whilst introducing such 
improvements as he is able, having regard to  progress in materials 
and machinery and more accurate knowledge of the conditions of 
service. 

Materials.-Ships are in general built of mild steel, which is a 
ductile material, easily worked, differing entirely from the hard 
and brittle steels from which tools are made. I t s  ultimate strength 
is about 28 tons per square inch. High tensile steels are used 
largely for important parts of the structure of warships and 
liners; their strength varies from 33 to approximately 40 tons per 
square inch. The stem, stern frame, rudder frame, hawse pipes, 
etc., are generally made of cast steel ( 2 6  tons per square inch or 
less), cables, davits and similar fittings of wrought iron (22 tons), 
whilst naval brass, gunmetal or phosphor bronze are used for 
many internal fittings. All materials used are subjected to a va- 
riety of tests before being worked into the ship in order to  ensure 
that the quality of material is up to the standard required. 

S t r u c t u r a l  Arrangements.- The steel used in ship construc- 
tion is worked in the form of plates or rolled sections which are 
generally angle bars or channels ( [ )  They are connected to- 
gether by rivets, hammered or pressed hot; and the joints are 
designed so that the strength of the connection is as nearly as 
practicable equal to that of the material i t  connects. I n  addition 
a large number of joints have to be made watertight or oiltight. 
This is ensured by closely spacing the rivets so as to draw the 
plates or bars well together, and by caulking the edges. The 
latter operation consists of splitting the materlal a t  or near the 
edge, and, using a tool like a cold chisel, hammering the split 
portion hard ngainst the adjoining plate or bar. This effectively 
prevents the passage of oil or water between the two surfaces; 
but with thin plates it  is sometimes supplemented by inserting be- 
tween the bearing surfaces of the plates a "stopwater" consisting 
of tape steeped in composition. 

Cruiser.-The structural arrangement of a typical warship is 
illustrated by the perspective drawing of a cruiser (fig. 7).  The 
various portions of the structure are lettered and indicated on 
the diagram. The vessel has two distinct skins or bottoms, viz.: 
the outer bottom which forms the outside of the hull and trans- 
mits the water pressure to thc general structure of the ship, and 
the inner bottom which is also watertight and whose function is to 
save the ship if the outer bottom is damaged or pierced. I n  this 
vessel the thickness of the outer bottom is one inch a t  or near 
the keels and behind the outer protective plating at the sides, and 
slightly less on the bilge. The inner bottom, though thinner, is 
also worked so as to assist the longitudinal strength of the struc- 
ture. The space between the two bottoms, termed the double bot- 

tom, is utilized as far as possible for the stowage of oil fuel ana 
reserve feed water. 

The inner and outer bottom are connected together by two sys- 
tems of frames (shown in the diagram)-longitudinal and trans- 
verse. The former are worked continuously throughout the cen- 
tral part of the ship in order to contribute as effectively as possible 
to the longitudinal strength; this system of framing, with the 
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FIG. 7 .- MIDSHIP S E C T I O N  OF S M A L L  C R U I S E R  

longitudinals predominant, is an important feature of the structure 
of all large warships. The frame at  the middle line-termed the 
vertical keel, is specially strengthened in order to resist the stresses 
undergone when the vessel is in dock. The transverse frames 
(spaced about 4 feet apart) are of minor importance and are 
worked in short lengths between the longitudinals. Those shown 
in the figure consist of angle bars and bracket plates stiffened at  
the edges and lightened by holes; in another system of construc- 
tion frequently adopted the two brackets are replaced by a single 
plate lightened by holes which are long enough to permit access 
through them. Certain of the longitudinal and transverse frames 
are made watertight or oiltight so as to subdivide the double 
bottom into a number of cells, which are useful for stowage pur- 
poses, and, moreover, limit the ingress of seawater in event of 
the outer bottom being damaged. 

The upper deck is formed of steel plating sheathed with wood 
and supported by beams worked transversely and slotted through 
the longitudinal girders shown. These girders with the deck plating 
(which is thickened amidships) are of great importance in con- 
nection with the longitudinal strength; and in some ships they 
have been increased in number and the beams correspondingly 
reduced. An interesting feature shown on the diagram is the bilge 
keel which is fitted in order to reduce the ship's rolling in a seaway. 
At the ends of the vessel the system of construction is considerably 
modified, the principal framing being transverse and the double 
bottom being no longer worked. Adequate watertight subdivision 
is still provided by the watertight bulkheads and decks, of which 
the former are more closely spaced than amidships. 

In larger warships-battleships and battlecruisers-the system 
of construction does not differ in principle from that described 
above for a cruiser. The thickness of plating is greater and the 
scantlings in general are heavier; and there are several decks which 
are supported by pillaring (or bulkheads), extending down from 
deck to deck to the inner bottom where the loads are finally bal- 
anced by the water pressure transmitted through the framing. The 
armour instead of forming a portion of the structure (as in the 
cruiser shown) consists of separate hard plates bolted t o  the 
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ship's side, which is recessed for the purpose; the framing beneath 
is frequently strengthened in order to support the hea\iy localized 
weight. I n  other respects the structure of a battleship and that 
of a cruiser are generally similar. 

Destroyer.-The destroyer construction is different from that 
of a cruiser, for there is no double bottom and the important fram- 
ing is worked transversely and closely spaced (about 2 1  inches). 
Owing to the disproportionate weight of machinery which these 
I I 
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vessels have to carry, the lower part of the framing is adapted 
to form supports to the boilers and engines; in the ship illustrated 
the ordinary frames are interrupted and replaced near the middle 
line by heavy floor plates. Deepened or "web" frames are worked 
at  intervals in order to provide adequate transverse strength and 
stiffness. Each frame is connected to  a beam supporting the deck 
above. 

The longitudinal frames, which are generally slotted over the 
transverses, are few in number; but they render valuable assistance 
to  the general as well as the local strength by stiffening the thin 
plating in their vicinity and preventing it from buckling under a 
compressive load. They are of particular importance under the 
deck where they form an integral and valuable portion of the struc- 
ture which would otherwise be-too severely stressed in a seaway. 
The thickness of the shell plating amidships is in places as small 
as 0.17 inch; together with the deck, vertical keel and all parts 
contributing to the longitudinal strength it is made of special 
quality steel capable of withstanding high stress without injury. 

Sloop.-The structure of this well-known type of naval auxil- 
iary craft generally resembles that of a light mercantile ship. The 
framing is transverse and closely spaced ( 2 1  inches). The thick- 
ness of the shell plating is about $ inch. 

Submaride.- The structure of an "L" class submarine is de- 
signed primarily to resist the water pressure when submerged. 
Except for the vertical keel and the local supports to machinery, 
the framing is therefore wholly transverse and is fitted in the form 
of rings spaced about 21 inches apart. The thickness of the main 
hull plating is about 4 inch, and that of the ballast tanks $ inch. 
The transverse strength is supplemented by the bulkheads fitted at  
intervals. 

W a t e r t i g h t  Subdivision.-An efficient system of watertight 
subdivision is particularly important in all classes of warships; 
for without i t  any degree of damage below the waterline would 
lead to the withdrawal of a ship from action, if not to its ultimate 
loss. I n  arranging the subdivision it  is necessary to localize the 
influx of water due to small damage, e.g., perforation by fragments 

of bursting shell, as well as to provide against large damage due 
to running aground, or being struck by a torpedo or mine. For 
this reason fairly minute subdivision is required; the main trans- 
verse bulkheads (which in merchant ships constitute the whole, 
or nearly the whole, of the watertight partitions below the "free- 
board deck") are supplemented in warships by minor transverse 
and longitudinal watertight bulkheads; moreover in general, every 
deck and flat is made watertight By these means the buoyancy, 
as well as the stability of the ship is preserved; and if due care 
has been taken to maintain the watertightness of the various 
bulkheads, etc., a warship should be able to  continue in action 
after being holed in a large number of places. 

I t  may happen that the injury to the ship, although insufficient 
to sink her, may lead to a large heel or trim, which would prevent 
the ship being manoeuvred in action or her guns being fired. To  
remedy this, means are provided for correcting heel and trim by 
flooding compartments on the opposite side or end of the ship; 
suitable compartments are selected for this purpose, and large 
valves fitted so that the spaces may be quickly flooded when de- 
sired. Information is also supplied to the commanding officer on 
the effect of flooding each compartment, 90 ae, to enahle n rqpid 
decision to be made in emergency as to any flooding that may 
be desirable, An important feature of the subdivision of war- 
ships is that the main transverse bulkheads are made as far as 
practicable intact. They are not pierced by doors or any other 
fittings except the necessary electric leads and power pipes, which 
are placed as high as possible, and, whenever it  can be arranged, 
above the waterline. 

Ventilation.- The fittings of warships include those used in 
direct connection with the armament of the ship (see also ORD- 
NANCE: Naval), the steering gear, the watertight hatches and 
doors, the arrangements for pumping, flooding, draining and fresh 
and salt water supply, the anchor and cable arrangements, the 
ventilation and many others. I t  is impossible in the space available 
to give even a brief description of these fittings or of the installa- 
tions of which they form part, but the principles underlying the 
ventilation system of a modern warship will be outlined. In  the 
living spaces of the ship, and in the ordinary storerooms, maga- 
zines, etc., i t  is of the greatest importance that a definite supply of 
fresh air should be available. 

On the other hand, in compartments such as washplaces, 
latrines, stores where food is kept, and auxiliary machinery com- 
partments-in short in any spaces where foul or overheated air is 
generated-the first consideration is to remove this air directly 
overboard and not allow it  to  penetrate into other parts of the 
ship. This is effected by fans which exhaust from the spaces in 
question and deliver the exhausted air into the open. The air 
required to  replace that exhausted is allowed to enter as it  will 
through hatches or doors; although not usually fresh it  is suffi- 
ciently pure for supply to the spaces for which this "exhaust" 
system of ventilation is adopted. 

I n  the main engine rooms a combination of both systems is 
employed; the heated air is removed by large exhaust fans and 
the fresh air supplied by smaller fans and also allowed to enter 
naturally through hatches. I n  the boiler rooms the supply of 
fresh air to the furnaces ventilates elso the compartnients them- 
selves. In  order to obviate the passage of air trunking as far as 
possible through watertight bulkheads a large number of small 
fans are required; in a modern cruiser about 70 fans are fitted for 
the ventilation of the ship (i.e., in addition to  those for the main 
machinery spaces), and they are capable in the aggregate of 
supplying and exhausting about ~oo,ooo cubic feet of air per 
minute. 

As regards the arrangements in the spaces themselves, experi- 
ence has shown that the most successful method is to  fit both 
supply and exhaust high up in the compartments. The fresh air, 
owing to its greater density, sinks soon after entry, flows over the 
floor of the space and finally drives out the lighter foul air which 
has risen. A vigorous movement of air is required under tropical 
conditions, whereas in cold climates the contrary is the case. This 
difficulty is overcome by controlling the speed of the fans, so as 
to vary the quantity of air they supply, and by providing means for 
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altering the direction and amount of the supply a t  any point. 
Steam heaters are also fitted near some of the fans. so that, when 
necessary, the air supplied may be warmed to a comfortable tem- 
perature before it  is distributed in the ship. Natural ventilation by 
cowls, wmdsails, etc., although used extensively in mercantile 
vessels is only used in warships for small spaces situated near the 
open and when required under tropical conditions as an auxiliary 
to the ordinary ventilation. (W. J. B.) 
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SHIPBUILDING: MERCANTILE. As a ship is a most 
complex engineering structure, the process of design requires con- 
siderable experience and skill, allied with sound judgment. When 
a shipowner orders a new vessel he must in the first instance have 
a clear idea as to the size and type and the other properties 
desired in order to suit the particular trade in which it  will be 
engaged. These requirements will include the weight and space 
required for cargo, the number of passengers and type of accom- 
modation for them, the speed to be attained, and the distance to  
be run without replenishing the fuel supply. One important factor 
which must not be omitted is the permissible draught of the ship, 
since the depth of water available in many harbours is limited. 
In addition it  is desirable to decide in which Classification Society, 
if any, the vessel is to be classed, since this will determine the 
details of the scantlings to be em~loyed.  I t  is also necessary to  
decide whether the method of prop;lsion is to be by steam engines 
-either reciprocating or turbine or a combination of these-or 
by an oil engine. The choice of machinery depends upon many 
considerations, chiefly of an economic character, and it is by no 
means easy to decide which will be the most suitable to meet given 
conditions. 

With this information at  his disposal, the shipbuilder is in a 
position to prepare his preliminary designs and to determine the 
most suitable dimensions. The settling of the most suitable dimen- 
sions is a task calling for considerable care, since the whole suc- 
cess of the ship will depend upon the solution of this problem. 
With given dimensions the weight of the ship's structure includ- 
ing hull, equipment and machinery can be calculated, and this 
weight together with the weight of the cargo to be carried (known 
as the deadweight) must not exceed the displacement of the ship 
at the required draught. 

In  addition, the depth of the vessel must be such that the 
distance from the water line to the deck must not be less than 
that given in the Tables of Freeboard. This distance, known as 
the freeboard, varies with the size of the ship and the nature and 
extent of the erections above the deck, and has been determined 
as the result of many years observations and experience. When 
dimensions giving a suitable deadweight and freeboard have been 
determined, the capacities of the various holds are calculated in 
order to ensure that there will be a sufficient volume to enable the 
cargo to be carried-for example, it  will be clear that very differ- 
ent capacities will be required to house the same total weight of 
iron ore or of light piece goods. 

If the ship is intended to carry passengers, regard must also be 
paid to the requirements as to the effective subdivision of the ship 
into watertight compartments, the object being to obtain a vessel 
which will remain afloat if I ,  2 or sometimes even 3 compartments 
are laid open to the sea by damage through collision or otherwise. 
The present official British regulations on this subject were formu- 

lated on the recommendations of a Committee appointed by the 
Board of Trade immediately after the sinking of the "Titanic" 
in April 1912 with the loss of some 1.500 passengers and crew. 
(See  SHIPPING: Registration, Classification and S ta te  Regulation.) 

The determination of a suitable breadth in relation to the 
depth calls for some care, since upon this depends the stability of 
the vessel, a vital factor, since the stability must be sufficient for 
safetv but must not be so excessive as to cause the s h i ~  to roll 
uncomfortably in a seaway. 

Finally, regard must be paid to  the various official regulations 
of the countries between which the ship is intended to trade. 

The designer will usually have, to guide him, the details of 
some successful ship or ships previously built to fulfil the same 
or similar conditions, and he will probably know what measure 
of success or popularity the respective features of such vessels 
have earned in service. The dimensions can in this event be readily 
fixed to provide the necessary speed and deadweight, stability and 
seaworthiness, and the cost of the vessel determined. On the other 
hand, if the departures from previous vessels or from the usual 
practice be very great, much will depend upon the designer's 
skill and judgment. 

Outline drawings must first be prepared, based on dimensions 
which are considered suitable, and the various calculations made 
for this assumed design. These calculations will include the vari- 
ous factors to which reference has been made, and, if it  is not 
intended to class the vessel with one of the recognized Classifica- 
tion Societies, questions of strength will have to be considered. 
If,  however, the vessel is to be so classed, it  may be assumed that 
the scantlings required by the Rules of such Society will provide 
generally sufficient strength. If the calculations show that the 
dimensions assumed do not enable the required conditions to be 
fulfilled, the dimensions must be modified and the calculations 
repeated, the process being continued until a satisfactory result is 
obtained. 4 s  soon as the dimensions selected for the vessel are 
found to be appropriate, more complete drawings are put in hand 
and the final calculations pertaining to the displacement, weights 
of hull and equipment, deadweight and capacity, centre of grav- 
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ity and trim, while metacentric diagrams and curves of stability 
are also made. 

In  the case of the construction of large passenger vessels, com- 
plete drawings and specifications are prepared by the shipowners 
or by naval architects employed by them. In  other cases, ship- 
builders work in close connection with the shipowning companies 
and the business relations are of a very simple character, the ship- 
owner being content to send a note of the principal dimensions, 
deadweight, capacity and type of ship required and to stipulate 
that the ship shall receive the highest class of one of the recog- 
nised Classification Societies, leaving the determination of the 
details of the design in the hands of the builders. 
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FIG. 3 FIG. 4 

I n  any case complete design drawings and detai!ed specifications I 

are necessary for the shipyard operations, and if not supplied must 
be prepared by the shipyard staff. The principal plans required are 
the sheerdraught and the profile and deck plans which show the 
general arrangement. The sheerdraught consists of an elevation 
showing the vessel's longitudinal contour, the position of the decks, 
the water line or line a t  which she will float, and certain other lines 
parallel to  this and equally spaced below it, which are also called 
water lines, and of a series of vertical lines equally spaced from 
stem to stern called square stations; of a body plan showing the 
sectional form of the ship a t  the square stations-supposing her to  
be cut by transverse planes a t  these stations; and of a half breadth 
plan showing the form of the ship a t  the several water lines, sup- 
posing her to  be cut by horizontal planes a t  the level of these lines. 
The profile and deck plans show all the internal arrangements of 
the vessel, the holds and spaces set apart for cargo, the position of 
the engines and boilers, the accommodation provided for the pas- 
sengers and crew, and all the principal fittings throughout the ship. 
The midship section shows the structural arrangements of the 
vessel and the dimensions-or scantlings-of the more important 
parts of the structure. The specification is a statement oi aii the 
particulars of the vessel, including what is shown on the drawings 
as well as what cannot be shown on them. The quality of the 
materials to  be used is carefully defined, and it is clearly stated 
how items not manufactured by the shipbuilders are to be 
obtained. 

P r a c t i c a l  Shipbuilding.- Practical shipbuilding requires a 
knowledge of the properties of materials used in the construction 
of ships, and also an acquaintance with the methods, means, and 
machinery by which, after delivery in the shipyard, the materials 
are brought to  the required shapes, erected in their proper rela- 
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FIG. 3.- MIDSHIP SECTION O F  A PASSENGER AND CARGO STEAMER, OF 
ABOUT 1860.  FIG.  4.- MIDSHIP SECTION OF A TURRET DECK STEAMER. 
1905 

the general princip!es of construction remain very m ~ c h  the same 
in all cases. The exterior parts-the bottom, sides and decks- 
supply the strength required for the structure as a whole. The 
bottom and sides are spoken of as the shell or outside plating and 
are, with the decks, kept to the proper shape by  means of frames 
running across the ship like the rafters in a roof or the ribs of 
a body. These are called transverse frantes where attached to the 

shell or bea?ns where they run 
under the decks. At the bottom 
of the ship where special strength 
must be provided to support the 
structure against grounding and 
in dry dock, the frames are con- 
siderably increased in depth and 
are known as jloors. The tops of 
the floors are held upright in  
their correct relative positions by 
girders running lengthwise; one 
at  the middle line being called 
the centre keelson, and others 
nearer the sides side keelsons. 

In  all merchant vessels except 
those of small size an inner bot- 
tom is provided, the space be- 

C O U R T E S Y  OF INSTITUTE OF tween the inner and outer bot- 
ARCHIT~C~S toms being utilised for carrying 
FIG. 5.-MIDSHIP SECTION OF A either water ballast o r  oil fuel. 
CARGO STEAMER. I9O9 In  such cases the centre keelson 
is called the centre girder and the side keelsons are called side 
girders. The centre girder is made continuous, and the deep trans- 
verse plates forming the floors extend from the centre girder to  
the ship's side. The side girders are fitted in pieces between the 
floors, and are said to be intercostal. Occasionally in large ves- 
sels one of the side girders is made continuous and the floors in 
that case are fitted intercostally. I n  modern vessels it  is the prac- 
tice to fit solid plate floors on every second or every third frame 
only, the remaining floors being built up of bulb angle bars inside 
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tive positions, connected together and completed so as to form a 
structure which shall fulfil the intentions of the design. The vari- 
eties of ships are very great and are constantly changing, and thus 
new problems are continually presented to the shipbuilder. There 
is also an ever increasing demand for rapid production which 
necessitates a constant search for simplification of methods of 
work, for labour-saving and time-saving machinery, for improved 
means of handling material in the shipyard, and for workshops 
which will more completely prepare and finish their products be- 
fore dispatch to  the shipyard. 

Whatever the size of the ship or the type to which she belongs, 

, , , , , , 
SlDE FRAME 

WIDE SPACED PILLAR 

INNER BOTTOM PLATING 

CENTRE GIRDER \ . - 

TANK SlDE BRACKET 

DOUBLE BOTTOM 
BILGE KEEL 

KEEL PLATE 1 
INTERcosTAL GtRDER' /' BOnOM 'MARGIN PLATE 

BOTTOM PLATING 

FIG. 6.- MIDSHIP SECTION OF A CARGO VESSEL. 1928 

the outer bottom and under the inner bottom with short bracket 
plates between them, the bracket plates being attached to the 
centre and other fore and after girders by short angle bars. Floors 
built up in this way are called bracket jloors. Where, however, 
special local stresses have to be met, as in the machinery space or 
a t  the forward end of the ship, solid plate floors are fitted on every 
frame. 

The inner bottom is generally stopped short a t  the side of the 



SHIPBUILDING 
ship and drops nearly vertically, thus forming a convenient pocket 
for drainage known as the bilge, the boundary plate of the double 
bottom being called the mavgin plate. The side frames outside the 
double bottom are attached to the margin plate by plate brackets 
called tank margin brackets. 

Besides the ordinary framing, the transverse strength of the 
ship is much increased by the partitions fitted t o  divide up the 
internal spaces of the ship, which are called bzclkheads, and which 
may be watertight or non-watertight as the circumstances of the 
case require. At the extreme ends of the ship the shell plating 

FIG. 7.- GENERAL PERSPECTIVE O F  A CARGO V E S S E L  

on the two sides is attached to forgings or castings which are 
known as the s tem a t  the fore end and the ster?zfra~~ze or sternpost 
a t  the after end. Towards the bow of the vessel particularly, addi- 
tional supports are introduced to enable the ship to withstand the 
heavy blows of the sea in bad weather and are called panting 
stringers and panting beams, panting being the term applied to 
the movements which occur in the side plating if sufficient stiff- 
ness is not provided. At the stern a deep floor, called the transo?n, 
is attached to the upper part of the sternframe to form a base 
for the overhanging part of the stern which is known as the 
counter. To assist the beams in holding the decks in their correct 
position, vertical pillars are introduced in large numbers, but to 
avoid loss of space and inconvenience in handling cargo ordinary 
pillars are often dispensed with and a few strong pillars widely 
spaced with deep girders under the deck are fitted instead. 

The general spacing of the frames varies from about 2 0  inches 
in small ships to 36 inches in large vessels; 36 inches is however 
common in ships of moderate size. 

The whole tendency of modern shipbuilding is in  the direction 
of simplifying the construction by redistributing the material, 
concentrating on the more important parts of the main structure, 
the remainder being treated largely on the basis of local consider- 
ations. The changes which have occurred over a period of years 
will be appreciated by a study of the construction of typical 
vessels from 1860 t o  1928. (Figs. I to 7.) 

The foregoing description &a; be regarded as covering mer- 
cantile vessels generally, with the exception of that large part of 
the mercantile marine devoted to the carriage of oil in bulk, a 
trade which has grown to such dimensions that in 1927  about 10% 

of the total world's tonnage consisted of oil-carrying vessels. These 
chips differ in  many important particulars from ordinary cargo- 
carrying vessels. The oil carrying space, which usually extends for 
about half the total length of the ship, is divided by transverse 
bulkheads into tanks about 30 feet long. These tanks are sub- 
divided by a continuous longitudinal centre line bulkhead which 

extends from the keel to  the weather deck. I n  order t o  provide 
for the expansion of the oil due to varying temperatures, a n  ex- 
pansion trunk is provided usually by fitting a continuous fore and 
aft bulkhead between the upper deck and the deck below. The 
space between the expansion trunk and the ship's side is known 
as the summer tank, and is used as an additional space for oil 
cargo when light oils are carried. Vessels of this type are nearly 

F I G .  8 .- LONGITUDINAL SECTION O F  A CARGO S H I P  

all built on the tongitudinal sys tem o f  framing. I n  this system, 
designed by Sir Joseph Isherwood, instead of closely spaced trans- 
verse frames, deep frames formed of plates and angles known 
as transverses are fitted at  intervals of about ro feet. The shell 
and deck plating is supported by continuous longitudinal frames 
called longitudi?zals, which pass through slots in the transverses 
but are cut a t  the bulkheads, to  which they are bracketed. The 
middle line and transverse bulkheads are stiffened in a similar 
manner, so that a t  each longitudinal there is a continuous hori- 
zontal girder right round the tank. The main features of this 
system will be clearly understood by reference to  fig. 9, which 
shows the construction of a typical tanker. 

The Isherwood system has also been applied to  ordinary cargo 
vessels. The success which has attended this system has led t o  
introduction of designs on which the framing a t  the bottom and 
deck is longitudinal, while ordinary vertical framing is retained 
at  the ship's side. A number of ships have been built on this 
combination system and have proved satisfactory. 

The most recent development in ship construction has been 

I FIG. 9 F IG.  10 1 
F I G .  9.- INTERNAL VIEW O F  A N  0 i L  TANK STEAMER B U I L T  O N  T H E  ISHER-  
WOOD PRINCIPLE.  FIG.  10.- INTERNAL VIEW O F  A N  O I L  T A N K  STEAMER 
BUILT O N  T H E  BRACKETLESS SYSTEM 

the introduction of the Isherwood bracketless system, which is a 
modification of the normal longitudinal framing in which the 
brackets attaching the longitudinals to the bulkheads are dispensed 
with. This has necessitated a rearrangement of the spacing of the 
transverses and the provision of special strengthening of the shell 
and deck plating in the neighbourhood of the bulkheads, and 
results in a great simplification of the structure and of the work 
of erection (see fig. 10). 
Laying Off.-This is the name given to the process of 

drawing the lines of a ship to full size in  plan and elevation in 
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order to  determine the exact dimensions of the more important 1 
parts of the ship's structure, as the sizes of the various members 
must correspond with one another in order that, when assembled, 
there may be no irregularity or unfairness in the surface of the 
ship. The process is carried out on a specially planed and black- 
ened wooden floor of such a size as to  take in the full depth of the 
ship in its width. The room in which the floor is situated is 
called the mould loft ,  and is an important adjunct of the ship- 
yard drawing office. 

The principles of the methods of the projections of the various 
lines and planes are exactly to  those followed in practical solid 
geometry, and do not call for any detailed explanation. 

I n  different localities and in the construction of different types 
of ships, the extent to  which the process of laying off to full 
size is employed varies considerably. In  some yards laying off 
on a large scale on paper is relied on almost entirely, and very 
little full size work on the floor is  considered necessary, particu- 
larly in the case of ships the lines of which have very little curva- 
ture over the greater part of their length. 

The primary object in laying off a ship is to determine the 
exact shape of each of the frames, and these are drawn down on 
the scrieve board, which is an auxiliary mould loft floor con- 
structed conveniently near the frame bending shop, which has 
copied on it  all the information necessary for the correct shaping 
of the frames in the ship. All the frame lines are shown on the 
scrieve board, and the complete section of the frame surface for 
both sides of the ship is shown for each frame. 

Special wood moulds are prepared giving the spacing of the 
rivet holes in the frames and floors, while wood battens are pre- 
pared on which are marked off the spacing of the rivet holes in  the 
floors and keelsons. 

Great Progress has been made in recent Years in the art of 
l t ~ i n g  off, and wood moulds and battens can be prepared to suit 
the requirements of the different deck and shell plates, frames and 
beams so that i t  is possible to shape and punch the rivet holes in 
about 90% of the material before the vessel's keel is actually laid. 

o n  account of the sharpness of form at  the ends of the ship it 
is usual to make a wooden Pattern of the exact shape of the plates 
at  these parts from the structure after the frames have been 
erected, but in some instances even this has been unnecessary, and 
practically the whole of the material has been prepared in advance. 

~ater ia1s.-ships of the present day are almost invariably 
constructed of the material known as mild steel, which consists of 
iron with a small Percentage of carbon, manganese, phosphorus 
and sulphur, a typical mild steel containing 

% 
Carbon . . . . . . , . . . . . ar 7 
Manganese , . , . , . . . . . .48 

the 8 inches is not less than about 20%. I n  addition to  the 
tensile test, sample strips 2 inches in width are cut and are bent 
double by hammering or in a press until the bend is a semi-circle 
the diameter of which is 14 times the thickness of the plate. 
AS an additional test the strips are sometimes heated and plunged 
into water to cool them suddenly before bending. 

The steel used for making rivets is similarly tested, and sam- 
ples of the finished rivets are also taken and are hammered into 
various shapes (some hot and some cold) to ensure that the metal 
is soft and ductile and suitable for the work. 

The testing of ship steel is practically always carried out under 
the supervision of one of the Classification Societies, and their 
principal requirements in  this respect may be tabulated as 
follows:- 

--- 

. . 
(Figzrres gisen represent sfrcss in tons per sp. in.) 

The testing is carried out a t  the steel works, and if the material 
is passed each plate and bar is stamped with the brand of the 
Classification Society and with an identification mark which would 
enable it to be traced back to its origin should it  prove unsatisfac- 
tory in course of being worked in the shipyard. 

The stern and sternframe are generally made of forged iron, 
but are also made of cast steel. Castings are tested by being let 
fall on hard ground and are then slung in ,-hains and hammered 
all over, flaws being detected by the sound produced T o  test 
the quality of the steel in the casting, small pieces which are cast 
on for the purpose are removed and tested in  the same manner 

the samples cut from the plates and bars; these test pieces 
should have about the tensile strength as those cut from 
plates, but a little less ductility may be permitted. 

 he last few years have witnessed the introduction of a new 
type of material known as Special Quality Steel, which possesses 
elastic properties superior to  ordinary mild steel. This materia_l 
can withstand a stress of about 15 tons per sq. in. without suffering 
any permanent deformation, as  compared with a lower fig- 
ure-saj. , or 8 tons per sq. in. for mild steel. The superior prop- 
,,ties of the new material are ,-hiefly by exercising great 

1 care t o  see that in the course of manufacture the temperature of 
the steel does not fall below a given critical temperature before 
the operation of rolling is completed. On account of its superior 
properties certain reductions in scantlings are allowed, which re- 
sult in a saving of weight of steel in a moderate sized vessel of 

With not more than 
Phosphorus . . . . . . . . . . . -03 
andsulphur - 'O4 

Mild steel is very tough and ductile, and differs from the hard 
steel out of which tools are made in that it will not take a 
t e v ~ p e r ;  i.e., if heated and plunged into oil or water the sudden 
cooling has very little effect upon it, whereas with tool steels a 
great change takes place-the steel becoming very hard and 
usually brittle. This qutlity of tempering depends chiefly on the 
amount of carbon in the steel, mild steel containing less than 
.25.%. Before being accepted for use in shipbuilding, steel is re- 
quired to  be submitted to  a tensile and to a bend test. For the 
purpose of the tensile test, strips are cut from the plates or bars 
and are machined to give a parallel part about 2 lnches in width 
of a t  least 8 inches in length. Two marks are made, 8 inches 
apart, and the strip is secured in a testing machine constructed so 
that the ends of the strip can be gripped by strong jaws beyond 
the parallel parts. The jaws are then gradually pulled apart, the 
amount of the pull required to  break the strip being registered, 
and also the extent to  which the strip stretches in the length of 
8 inches before breaking. The tensile strength varies between 2 6  

and 3 2  tons per square inch calculated on the original sectional 
area of the parallel part before breaking, and the elongation in 

about 10%. Several ships have been constructed of this material, 
andhaveprovedqui tesa t i s fac tory ,  although the experience 
avai labledoesnotyetpermitof  anydefiniteconclusions. 

The sections of the steel bars in common use are named as 

A Angle D H-bar G Half round 
B Tee E Bulb Plate H Cope Iron 
C F Bulb Angle 

The vertical portion of the H, T ,  channel and bulb sections is 
called the web and varies from about 3 inches to  12 or even 17 
inches in depth; the horizontal parts are called the flanges, this 
term being applied to both branches of an angle. The flanges of 
channels and bulb angles vary from 2 3  inches to, 4 inches in  
breadth and in an angle bar from 2A inches to 8 inches. The thick- 
ness varies from $ inch to + inch. These dimensions taken to- 
gether are known as the scantlings of the material. The thick- 
nesses of the plates in common use generally lie between + inch 
and I inch. Thinner or thicker plates or bars are obtainable, but 
are not often used. Plates are of varying sizes as required but in  
general vary from about 4 feet to  feet in breadth and from 20 

to 30 feet in length, the actual slze used depending upon the 
dimensions of the ship and the facilities for working in the ship- 
yard. Bars are supplied in lengths of from 20 to 80 feet as re- 
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quired or as may be limited by the means of transport between 
the steel works and the shipyard. The various plates and bars in 
a ship are connected together by rivets. Types of rivets are dis- 
tinguished by the names of the heads and points a s  follows: 

A.  Countersunk head 
B. Snap head 
C.  Pan head 
D. Pan head with conical or swelled neck 
E. Countersunk point 
F. Rough hammered point 
G .  Snap point hand work 
H. Snap point machine work 

The  pan head rivet with swelled neck (D)  is the most commonly 
used, as it is convenient to handle and gives sound work. The snap 
head (B) and the pan head (C), without cones under the heads, 
are used only for small work, while the countersunk head is only 
employed where a flush surface is desired. The countersunk point 
(E) is used on the outside of the shell and other places where a 
flush surface is required; elsewhere the rivet is finished off with a 
rough hammered point (F). Where riveting is done by hydraulic 
machinery, rivets having snap heads (B) and snap points (H) 
are used. Rivets vary in  diameter from about Q inch to I$  inch, 
depending on the thickness of the plates to  be  connected, the 
diameter being usually about + inch more than the thickness of 
the separate plates. The lengths of the rivets are as required to  
go through the total thicknesses of the plates and leave enough 
material properly to  form the points. The distance from centre 
to centre of the rivets is spoken of as the pitch, and is usually ex- 
pressed in diameters. For connecting plating to framing or beams 
the pitch is usually 7 diameters; for securing edges which must 
be watertight, the pitch is from 43 to 5 ,  or if the edges are to be 
oiltight 3 3  diameters. I n  the butts and edges of shell plating the 
pitch varies from 34 t o  43 diameters. I n  some positions rivets like 
the above cannot be drawn into place and properly hammered up; 
resort is  then made to rivets which have screwed points, called 
tap rivets. The  rivet is screwed up by means of the square head 
which is chipped off after the rivet is hove .ep tight. 

Course of Construction.-On the receipt a t  the shipyard of 
the design drawings and specifications, steps are taken to put in 
hand the detailed drawings of the structural arrangements which 
will enable materials for the various parts to be ordered from 
the manufacturers and will provide information for the guidance 
of the workmen in the erection of the structure. 

A wooden model of half the exterior surface of the ship, called 
the half block model, is immediately prepared from the sheer 
drawing, generally to  a scale of $ inch to the foot. On its surface 
are carefully drawn the main frames, the edges and Sutts of the 
shell plating, the positions of the decks, and other features which 
will influence the detailed arrangement of the framing and plat- 
ing. The work on this model is carried out concurrently with the 
laying-off of the ship so as to be complete by the time the latter 
is sufficiently far  advanced to enable full size measurements of 
the breadth of the plates to  be obtained. The lengths of the 
plates are then measured from the model and the breadths from 
the mould loft floor (a small surplus on the net measurements 
being allowed to provide for  inaccuracies), and the whole of the 
shell plating is ordered from the steel works. 

For  flat or nearly flat surfaces such as keel plate, bulkheads 
and decks, the detailed arrangements are made on drawings from 
which the dimensions are taken for ordering the material while 
the drawings themselves constitute working plans which are issued 
for general guidance in building the ship. I n  addition to  these 
principal structural drawings a very large number of detailed 
plans showing the arrangement of passenger and crew accommo- 
dation, systems of piping and ventilation and numerous other 
details are necessary. Very much of the success achieved in 
actual building will depend upon the efficiency of the drawing 
office, which must supply accurate and detailed working plans, 
which must be ready as soon as required. Each firm has its 
own system of work in these departments but experience shows 
that the more thorough and systematic the work in the drawing 
office and its adjunct, the mould loft, the better the general 

result. 
A very important record kept during the building of the ship 

is the cost of materials and labour, a very careful account being 
kept of the workmen's time whether employed on piece or by the 
day. Many different systems are in vogue but the aim in all cases 
is to  record the cost of the labour in each trade and the detailed 
cost of the various parts of the ship. 

The first stage in the actual erection of the vessel is the laying 
of the keel blocks, a task undertaken by the shipwrights assisted 
by labourers. The blocks consist of several pieces of rough, rec- 
tangular timber about 1 2  inches square and 4 to  6 feet in length, 
laid on top of each other to  the height, required. The top block 
is called the cap piece and is of oak. The spacing of the blocks 
depends to some extent on the size of the ship, but is usually 
about 4 feet. I t  is essential that the ground under the keel 
blocks should be firm and hard, otherwise the blocks may sink 
when weight becomes concentrated on them during building 
and the keel may consequently droop from a straight line. The 
upper surface of the blocks must be a t  such a height from the 
ground that men, especially riveters, can do their work with 
facility under the bottom of the vessel and that when launched 
the vessel may move down into the water without striking the 
ground. The last named is a very important consideration, and 
thus it happens that the first thing to be settled before the blocks 
are laid is how the vessel is t o  be launched. The tops of the 
blocks are securely adjusted t o  a slope of about Q inch per foot 
run from bow to stern. The shipwrights a t  the same time pre- 
pare the uprights for the staging and erect them in suitable posi- 
tions round the building berth. The platers begin to  prepare the 
keel, framing and bulkheads as soon as the material is delivered 
and the laying off and mould making are sufficiently advanced for 
the purpose. 

Detai ls  of S t ruc ture :  Keels.-The keels of small vessels 
usually consist of a stout flat bar placed vertically and attached to 
the garboard strakes by through rivets. I n  larger ships the keel 
usually consists of a wide horizontal plate running along the centre 
line of the bottom, the sides being turned up as necessary to follow 
the shape of the bottom. 

Framhtg.-The framing varies considerably with the size and 
type of the ship. I n  small vessels a frame usually consists of an 
angle bar, called a frame bar, extending from the centre line to  
the gunwale. T o  the frame bar is riveted another angle called a 
reversed bar, in such a way as to  form a built up Z bar, while a t  
the bottom the frame and reversed frame are separated in order 
that both may be attached to the floor plates which form deep 
girders across the bottom to give the required strength when the 
vessel is resting either on the ground or  on the keel blocks. The 
usual procedure in  constructing a complete frame and floor is as  
follows: From the scrieve board the shape of the section of the 
frame is transferred t o  the bending slabs, the outline being drawn 
in with chalk; the frame bar is drawn from the furnace and while 
hot is bent to  the required shape and given the necessary bevel. 
The reversed bar is prepared in the same way except that the 
inner edge of the frame and floor must be worked to. The floor 
plate requires to be cut to  shape. The frame, reversed frame and 
floor all being prepared, are placed together in their respec- 
tive positions over the outline of the frame on the scrieve board, 
the final adjustments made, and rivet holes marked and punched 
and the work secured and riveted up. I n  many instances the 
frame is formed of a bulb angle, in  which case the reversed bar 
is fitted only on the upper edge of the floor plate and does not 
extend up the ship's side. In vessels fitted with double bottoms 
the frame bar extends from the tank side margin plate to  the 
gunwale but the general process of marking and bending proceeds 
as described above. 

Double Bottoms.-There are a considerable number of varia- 
tions used in the construction and arrangement of double bot- 
toms. At the centre line immediately over the flat keel plates there 
is a vertical girder the full depth of the double bottom, connected 
to the flat keel plate and to the centre plate of the inner bottom 
by continuous double angle bars. This centre girder may or may 
not be watertight, according t o  the desired tank arrangements. 
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The fioor plates, ivhich extend fro: the centre girder to the 
margin plate, are  provided on their edges with angle bars fo r  
attaching them to the outer and inner bottoms, to the centre 
girder and to the margin plate. As will be seen, the margin plate 
cuts completely through the transverse frames, and special 
brackets are fitted to  maintain the transverse strength. The chief 
advantages derived from cutting the frames a t  the margin plate 
are the ease with which watertight work is  secured and the 
rapidity with which this part of the structure can be proceeded 
with. Except where it  is  desired that the floors should be water- 
tight, manholes are punched for the purpose of providing ready 
access to  all parts of the bottom. Between the centre girder and 
the margin plate one or more intercostal girders are fitted, these 
girders consisting of plates fitted in short lengths between the 
floors, to  which and to the inner and outer bottoms they are 
attached by short pieces of angle bar. 

With a view to rendering the bottom more easily accessible i t  
is now customary to fit plate floors a t  every second or third frame 
only, the intermediate floors being built up of angles or bulb 
angles connected together by plate brackets. Such floors are 
known as  bracket floors. Solid floors must be fitted on every 
frame under the machinery and a t  the forward end of the ship. 

Decks.-The decks are very important parts of the structure 
from the point of view of both transverse and longitudinal 
strength, but their number and position necessarily vary consid- 
erably with the size and type of the vessel. In  bulk cargo ships 
the number of decks is  reduced to a minimum, and some ships 
having a depth of about 32 ft .  have been built with one deck only, 
while in a similar passenger ship there might be three decks. 

Decks are supported primarily by the deck beams, which are 
usually formed of bulb angles and are attached to the side frames 
by a number of plate knees. The  beams may be fitted either 
to  every frame or t o  alternate frames, and are in turn supported 
by deck girders, the latter being carried by pillars which may be 
closely spaced, say a t  every second frame, or may be spaced as 
much as 30 feet apart. The decks are generally completely plated 
over, the thickness of the plating being greatest on the top deck, 
and each deck being lcss in thickness than the one above. Thus 
in  a ship with three decks the top deck might be -50 inch in thick- 
ness and the two lower decks -40 inch and .30 inch respectively. 
The strake of deck plating next the ship's side is called the stringer 
plate and is attached to the shell plating by an angle bar known as 
the  stringer angle. I n  passenger ships it  is customary to sheathe 
the steel decks with wood, usually pitch pine 2 9  inches in thick- 
ness, where exposed to the weather, and to lay a composition of 
which the principal ingredient is sawdust about 14 inches thick 
inside the passenger accommodation. I n  cargo ships the steel 
deck is left bare except in the crew's accommodation. 

Shell or Outside Plating.-The outside or shell plating forms 
the  watertight skin of the ship and also contributes the major part 
of the structural strength. The plating is arranged lengthwise in a 
series of strakes about 60 inches in breadth, the overlaps of ad- 
jacent stralres being called seams. The plates are usually about 
30 f t .  in length and adjoining plates in the same strake are over- 
lapped, these joints being known to shipworkers as  butts. Thick- 
ness of the plating is governed by the necessity for providing suf- 
ficient structural strength, and this thickness is usually maintained 
for  half the vessel's length, from whence it  is tapered off to the 
ends where the thickness is about two-thirds of the midship thick- 
ness. The mould loft supplies templates and battens for the dif- 
ferent plates in each strake, and it  is not uncommon for a very 
large part of the shell plating to  be shaped and punched before 
the framing is erected. 

Watertight Bulkheads.-In regard to the general arrangement 
and method of stiffening a watertight bulkhead, bulkheads are 
assembled on some convenient flat surface and the rivet holes 
marked in the plating and stiffeners, after which they are trans- 
ferred piece by piece and erected in their proper positions in the 
ship. 

Erectiow.-The system and order of erection of the vessel 
varies in different districts, but the following general description 
may be considered as typical. After the keel blocks have been 

erected and faired, the fiat plate keel Is placed in position and the 
centre girder erected. The floors in the double bottom are then 
erected and the tank margin plate, the inner bottom plating and 
the outer bottom plating are attached to the floors. The side 
frames are then hoisted into position, and the deck beams, deck 
plating and side shell plating erected. The various parts of the 
ships are  temporarily secured by bolts, great care in  the mean- 
time being taken t o  see that the correct form of the vessel is 
maintained. 

As each part of the work is completed by  the platers i t  is 
ready for the riveters and caulkers, and these trades follow on 
without delay. Platers usually work in squads composed of three 
or four platers, a marker boy and a number of labourers or 
helpers, the number depending on the size or weight of the plates 
and also on the facilities of the yard for handling such material. 
On the work of a large vessel many such squads may be employed. 
The riveters also work in squads, a squad consisting of two 
riveters, a holder-on (whose duty it  is to hold a large hammer 
against the head of the rivet while the point is being hammered 
down on the opposite side of the plate by the riveters), and a 
heater boy. Hand riveting is being largeiy suppianted by riveting 
executed by pneumatic hammers, while for those parts which can 
be riveted before being erected in position hydraulic riveting is 
employed. After the riveting is completed all watertight work is 
caulked, this process consisting of forming a shallow ridge along 
the edge of the plate to force this edge into close contact with 
the surface of the adjacent plate. A very important part of a 
caulker's work is testing the various watertight double bottom 
compartments or oil bunkers by filling them with water. A pres- 
sure is applied by  means of a stand pipe carried to  a n  appreciable 
height above the surface of the tank. 

When the work on the hull is completed, the vessel is ready t o  
be launched after being painted. I t  is usual t o  defer painting as  
long as possible so that the black mill scale on the plating may be 
exposed t o  the atmosphere and thus more readily removed. Red 
and white lead, oxide of iron and oxide of zinc form the basis of 
most of the paints used on steel ships. 

Vessels C a r r y i n g  O i l  in Bulk.-The vast expansion in the 
use of oil as a motive power in all branches of engineering has 
led to  a corresponding increase in the amount of tonnage devoted 
to the transport of oil in bulk, and a t  the present time oil-carrying 
vessels form some 10% of the tonnage of the mercantile marine. 
I n  the early stages of the industry the oil was transported in 
barrels or in  special tanks fitted in  the holds, but  this system was 
found t o  be  very uneconomical and vessels were accordingly 
designed to carry the oil in bulk, the first ship of this kind being 
the "Gluckauf," built in 1886. 

The design of oil-carrying ships has passed through various 
phases, but for a considerable number of years past the great 
majority have been constructed on the longitudinal system of 
framing, more generally known as the Isherwood system. The 
oil is carried in tanks which form the structure of the ship, the 
boundaries of the tanks being formed by the skin of the ship, 
by transverse bulkheads spaced about 30 feet apart and by a 
middle line fore and aft bulkhead, which extends from the keel 
plate to  the top deck. The second deck extends inwards from the 
ship's side for about one-quarter the breadth of the vessel and 
is united to  the  upper deck by a continuous longitudinal bulk- 
head, the space between this bulkhead and the middle line bulk- 
head being known as the expansion trunk, which permits of the 
expansion of the oil due to  variations in temperature and also 
restricts the amount of movement of the oil when the ship rolls. 
The spaces between the expansion trunk and the ship's side, 
called summer tanks, are also used for cargo when oil of light 
density is carried. The form of the vessel between the transverse 
bulkheads is maintained by a continuous deep girder right round 
the ship called a transverse, the transverses being usually spaced 
about 10 feet apart. The shell and deck plating is supported by  
channels and bulb angles called longitudinals, spaced about 30 
inches apart and extending continuously between the transverse 
bulkheads, to which they are attached by plate brackets. The 
middle line and transverse bulkheads are stiffened in a similar 
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manner by strong vertical webs in association with bulb angle 
horizontal stiffeners. Several hundred vessels have been built on 
this system and have proved very successful, the only trouble 
experienced having been in the rivets attaching the longitudinals 
to  the bulkheads. To  overcome this difficulty a new design, known 
as the bracketless system, has recently been introduced. The 
outstanding feature of this system is the entire elimination of the 
brackets attaching the longitudinals to  the bulkheads, the dis- 
continuity a t  the transverse bulkheads being compensated for by 
the fitting of local doublings on the shell plating. 

Motorships.--A revolutionary change in the mercantile marine 
was foreshadowed by the appearance in 1910 of the first ocean- 
going vessel to be driven by internal combustion engines. Progress 
in this direction was  natural!^ retarded by the World \iTar, and it 
was only about 1921 that the construction of mo~orships was 
commenced on a large scale. Since then the development has 
been very rapid, and in 1938 approximately 585% of new ships 
;ere of this type. 

Viewed from an economic standpo~nt, a comparison between 
motor-engined and steam driven vessels, the ship being the same 
in each case, indicates that- 

(a) there is an increased first cost; 
(b) the wage cost per ship tends to be less, while the cost of 

handling oil on the ship is much below that required for coal; 
(c) there is a greatly reduced consumption of fuel-which fuel, 

though costly, yet costs less in the aggregate than coal. 
(d)  there is a n  increase in the deadweight available for cargo, 

due principally to the reduction in the weight of the fuel carried; 
(e) there is also an increase in the capacity of the space 

available for cargo. 
The actual differences must necessarily vary with the size and 

type of ship, but for a steamer carrying about 8.000 tons dead- 
weight the coal consumption per day would probably be about 
30 tons, whereas for a motorship oil would only be consumed at  
the rate of about 8 tons. Allowing an average weight of coal of 
1,000 tons, which has to  be deducted from the available dead- 
weight of 8,000 tons, the coal-burning ship can only carry 7,ooo 
tons, whereas the motorship carries about 7,750 tons, or about 
10% more. The increase in the space available for cargo would 
amount t o  about the same percentage. 

I n  the early days of motorships trouble was necessarily ex- 
perienced from mechanical defects in the machinery, due primarily 
to the high temperature of combustion of the gases in the engine 
cylinders. Much patient research work has overcome these 
troubles, and the fact that many of the largest modern liners have 
been fitted with motor machinery, and perform their voyages to 
schedule without any question of breakdown, indicates that the 
motorship now occupies an established position and that these 
ships will in all probability form an increasing percentage of the 
world's tonnage. 

Launching.-When the steel work of the hull has been prac- 
tically completed the vessel is ready for launching. I t  will be 
appreciated that the operation of transferring to the water a ship 
whose weight in  the case of the largest vessels might amount to 
as much as 17,000 tons requires considerable forethought and is 
not unattended with some risk. The launching ways are erected 
at about one-third of the breadth of the ship on each side and 
consist of two sets of ways, the fixed or ground ways and the 
sliding ways. The fixed ways commence near the bow and extend 
for the full length of the ship, being carried out as near low 
water mark as possible in order to ensure that there shall be 
ample depth of water-say from 3 to 6 feet-over the ends of 
the ways, to ensure a successful launch. These fixed ways consist 
of solid baulks of timber varying from 15 to 60 inches in breadth. 
according to the size of the ship t o  be launched, and are laid on 
closely-spaced supporting blocks. The sliding ways, known as 
the cradle, are laid on top of the ground ways, the space between 
the ways and the hull being filled up with timber neatly fitted 
to the vessel's shell plating. The ways are laid with an inclination 
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the surfaces of both the fixed and sliding ways are thickly covered 
with melted tallow; when this has hardened it  is smeared with 
soft soap, after which the sliding ways and the various making 
up pieces of the cradle are replaced. Until the moment of launch- 
ing, the sliding ways are locked to the ground ways by means 
of a dagger, one either side at  the forward end. T o  launch the 
vessel the two daggers are released simultaneously, and the vessel 
usually commences to  move of its own accord. When launched 
in open water the vessel is brought up when clear of the ways 
by dropping an anchor. When launched in a narrow river the 
vessel must be stopped quickly before the stern strikes the 
opposite bank, and this is done by leading strong steel wires from 
the bow and attaching them to heavy piles of chain, the friction 
of the chain as it is dragged over the ground gradually bringing 
the vessel to rest. (W. S. A.) 

SHIPBUILDING: WORLD'S STATISTICS. The ship- 
building of the world during the 20th century has undergone 
considerab!e changes. Statistics are not available in detail for 
the years prior to 1894, dating back to the time when steam 
was definitely replacing sail. About 1880 there was as much sailing 
ship tonnage in existence as steam, but by the beginning of the 
present century the sailing ships were less than a quarter of the 
world's total tonnage, and to-day they are a very rapidly decreasing 
quantity, being only a small fraction of the total. 

Tonnage statistics are generally given in gross tons, and for 
vessels which are of IOO gross tons and upwards. There are of 
course a large number of smaller vessels mainly engaged in the 
coasting trades which are below that size. Table I gives the annual 
shipbuilding output of the principal maritime countries since 1894, 
and Table I1 gives the amount of motor ships built during the 
post-war period. 

The war period 1914-18 was, of course, very abnormal, and the 

TABLE I .  The Gross Tonnage of Sea-Going Merchant Vessels of zoo Tons 

1 
of about 3 inch per foot in order that the ship may slide easily 
into the water. Two or three days before the launch, the cradle The figures giren (all from Lloyd's Register Book) are in 1000's of 
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61 
46 

30 
62 
31 
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31 
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17 
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83 

133 
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101 

6 1  
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101 
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Year 

1900 
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1902 
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1904 
1905 
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1923 
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1931 
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which has been fitted in place temporarily is taken adrift and gross tons (000's omitted), and exclude vessels built on the Great Ldkes. 

Upwards 

World 

2158 
2441 
2336 
1961 
1935 
2316 
2638 

1472 
1792 
2570 
2802 
3263 
2790 
1173 
1560 
a733 
4g67 
6589 
5705 
4320 
2436 
1563 
2184 
2129 
1629 
2221 

2693 
2768 
2857 
1614 
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967 

1302 

2690 'Ir7 

Maritime 

Hol- 
land 

45 
30 
69 
59 
55 
44 
67 

59 
71 
93 
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74 
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'4 
79 
94 

1 2 0  

167 
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'53 
1 2 0  
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36 
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57 
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Japan 

5 
37 
27 
35 
33 
32 
42 

52 
30 
44 
s8 
:d 
49 

146 
350 
4g0 
612 
457 
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83 
72 
73 
56 
52 
42 
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I 1  

84 
54 
74 

I52 
I45 
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U.K. 

1442 
1525 
1428 
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1623 
1828 
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1804 
I739 
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(jSI 
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1163 

1620 
2056 
1 5 ~ 8  
1031 
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1226 
1446 
IS23 
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, 

. . 
. 
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. . 
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526 
345 
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406 
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290 
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249 
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81 
42 
74 
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Launched i n  

U.S.A. 
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268 
223 

189 
107 
169 

go 
178 
96 

I94 
228 
163 
157 
383 
821 
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3580 
2349 
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97 
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9' 
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86 

Iol 

'I4 
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11 

25 
32 
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France -------- 
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178 
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93 
81 
73 
35 

42 
81 
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25 
43 
19 
I4 
33 
93 
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97 

76 
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44 
81 
82 

Iol 
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g9 
34 
16 
42 

39 26 
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;ans Laz!?lrhvi? i n  the Years ,Slzown 

Year IWorld / 1 / Hol- 
France land 

statistics show that the special endeavours made to build merchant 
ships during the war were continued until about 1920-21, particu- 
larly in the United States. I t  will also be seen that, as a result of 
the war, the shipbuilding facilities of the world were doubled, 
whereas the actual demand for  new ships in the world lagged. 

The United Kingdom is the greatest shipbuilding country in the 
world. Whereas in 1894 the great majority of ships were built in 
the United Kmgdom, yet other countr~es, partlculariy Germany, 
developed rapidly. For the 9 years 1905-13, the United Kingdom 
built nearly two-thirds of the world's ships. (W. S. A., X.) 

Additions to  the world's mercantile fleets in  the year ending 
June 30, 1938, is given by Lloyd's Register of Shipping as 
I 14,471 steam tonnage and 1,484,240 tons inmotor ships. Decrease 
in  sailing ships and non-propelled craft was 38,224 tons, making 
a net increase of 1,560,487 tons, compared t o  1,222,381 the pre- 
ceding year. The new tonnage for the year ending June 30, 1938, 
was divided among principal shipbuilding nations as follows: 
japan, 531.602 tons; Germany, 306,594; Norway, 266,393; Great 
Britain, 236,918; Holland, 221,061 ; Panama, 98,720; British Do- 
minions, 81,393; Italy, 77,850; Sweden, 73,732. The largest de- 
creases for the year were in the United States, China, and Spain. 

I n  1914 the combined tonnage of all motor ships above IOO tons 
'was 234,000 tons. In  1938 it was 15,232,953 tons. This rapid in- 
crease in the use of internal combustion engines as marine motive 
power has, however, stimulated extensive technological advance in 
the design of steam engines, especially turbines. I n  1914 the 
combined tonnage of vessels powered with turbine engines or with 

umes was a combination of turbine and reciprocating steam en,' 
730,000 tons. I n  1938 it  was 12,141,535 tons. The total of steam 
tonnage in 1938 was 51,637,198 tons. Motor ships have an advan- 
tage in that less space and weight are required by oil. Both 
turbine and reciprocating steam engines are being designed t o  
economize on fuel. It may be noted that the "Queen Elizabeth," 
launched Sept. 27, 1938, with a displacement of 85,000 tons and 
a length of 1,030 feet, is steam powered; likewise, the new "Mau- 
retania." launched July 28, 1938, displacement 34,000 tons, length 
772 feet. Mercantile vessels under construction June 30, 1938, 

Japan 
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. . 
I 
16 
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59 
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12j 
'39 

totalled 2,826,902 tons. 
The  United States Maritime Commission had in 1938 awarded 

Italy 

6 
I4  
I 0  

27 

153 
36 
46 
26 
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contracts for construction of 33 ships costing $95,000,000, in a 
plan to  build 500 ships in 10 years, costing $1,500,000.000. Electric 
welding has advanced rapidly in ship construction, especially in 
tankers, 98 of which were building in 1938. 

SHIBKA PASS, in Bulgaria, a pass in the Balkans, celebrated 
as the scene of fierce fighting in the Russo-Turkish War of 1877- 
78. The main road from Rumelia to Bulgaria, leading from 
Sistova by Tirnova and Eski Zagra to  Adrianople, crosses the 
Balkans near the village of Shipka, and this passage was of neces- 
sity an important point in the Russian plan of operations. The 
road does not pass between high peaks, but crosses the main ridge 
at  the highest point; i t  is therefore not a pass in the ordinary 
sense of the word. Near the summit, running parallel, and close 
t o  the road is a series of three ridges, some zoo ft. high, and about 
2 m. from north to  south, which formed the position for a force 
holding the pass. I t  was originally held by a Turkish force of 
about 4,000 men with 12 guns, prepared to resist the Russian ad- 
vance. On July 17  they repelled a feeble attack from the north, 
and the following day faced round and drove back an attack by 
Gourko from the south. These attacks were to have been simul- 

taneous, but Gourko, having met with unexpected resistan~e, was 
a day late. Though so fa r  successful, the Turks evacuated their 
strong position, and it  was occupied by the Russians on July 19. 

Suleiman Pasha, having concentrated with Reouf Pasha and 
driven Gourko across the Balkans at  the end of July, moved to the 
Shipka on hug. 21 and attacked. The Russian force there, includ- 
ing five battalions of Bulgarians, then numbered 5,000, but that 
day a regiment from Selvi brought their numbers to  7,500, and 
this force held the position against 30,000 Turks for three days, 
when heavy reinforcements arrived. The fighting continued till 
the morning of the 26th, when Suleiman, his troops being ex- 
hausted, and having lost ~ o , o o o  men, entrenched himself in the 
position he then occupied in a semi-circle round the southern end 
of the Russian position. Having called up more battalions from 
Yeni Zagra, after a four days' artillery bombardment, he attacked 
on September 17 and was repelled with a loss of approximately 
3,000 men. 

There was no more fighting on the Shipka till the gene;al advance 
of the Russians after the fall of Plevna. Radetzky's command of 
about 60,000 men advanced from Gabrova on Jan. 5, in three 
columns. Radetzky, with the central column, moved by the main 
road and attacked the Turks, who still faced the position on the 
summit, while Skobelev and Mirski, crossing by trails some 3 m. 
to the west and east of the Turkish position, attacked their re- 
serves on the far side, about Shipka and Shenova, where Vessil 
Pasha (who had succeeded Suleiman in command) had formed an 
entrenched camp. These flank columns made their way over the 
mountains, deep in snow. Mirski attacked alone on Jan. 8, as 
Skobelev's advance had been delayed, but the following day both 
columns attacked, and after fierce fighting the Turks surrendered. 
The force on the summit had that day repulsed, with heavy loss, 
a frontal attack by Radetzky, but they were included in the sur- 
render. Their numbers were 36,000, including 6,000 sick and 
wounded, and 93 guns. The Russian losses were 5.500. 

Not only were the Turkish attacks on the Shipka unsuccessful, 
but they were made without object. At the end of July, when 
Suleiman forced Gourko back over the Balkans, the moral equilib- 
rium and the plan of operations of the Russians had been upset 
by the second battle of Plevna, and the Shipka ceased to have any 
strategical importance for the time being. Had Suleiman at  that 
time followed up Gourko and joined Mehemet Ali, or moving 
round acted with Osman against the Russian flank, the evacuation 
of the Shipka would have been compulsory. Suleiman, knowing 
nothing of strategy, preferred to act independently, and his action 
was supported by the still more ignorant ministers a t  Constanti- 
nople. The Shipka was merely a geographical point until the Rus- 
sians were prepared to advance, but, fortunately for them, the 
Turks chose to waste an army in fighting for it  throughout the 
critical period of the operations. Suleiman divided his forces 
and used up his troops in costly frontal attacks on Mt. St. 
Nicholas, the southern and strongest point of the position, 
whereas a well-supported, flank attack would probably have met 
with success. The manner in which he sacrificed his men earned 
for him the name of the "Shipka butcher." (J. H. V. C.) 

SHIP LANES OF THE NORTH ATLANTIC. The 
sinkinn of the U.S. mail steamer "Arctic" 'in October 1 8 ~ .  bv 
collision with the French steamer "Vesta," in a thick foghhi fe  
on passage from Liverpool to New York, resulted in a loss of 
about 300 lives. This disaster inspired Lieutenant M. F. Maury, 
U.S. Navy, then superintendent of the "Depot e n d  Observatory," 
Navy Department, to include in his Sailing Directio~zs published in 
1855 a section on "Steam Lanes Across the Atlantic." Therein he 
graphically depicted and recommended the establishment of a 
lane or strip of ocean for the steamers to  go out and another for 
them to come in so that not only would the liability to  danger 
from collision between steamers, as well as between steamers and 
sailing vessels, be lessened, but a new resource upon the high 
seas would, in many cases of wreck and disaster, be afforded to 
those in distress. The lane to Europe crossed the 50th meridian 
of west longitude in latitude 4z0, and was from 15 to 2 0  m. wide; 
the lane from Europe crossed the 50th meridian of west longitude 
2 0 0  m. to  the northward and was from 20 to 25 m. wide, the lat- 
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ter being made wider on account of the large percentage of fogs, 
the greatest width in both lanes being given where most fog was 
expected. 

The U.S. Hydrographic Office, Navy Department, established 
in June 1866, first called attention in 1872 to the necessity of lanes 
across the North Atlantic ocean between U.S. ports and the region 
south of Ireland and England. This was followed by successive en- 
deavours principally presented to the maritime world through the 
monthly Pilot Chart of the North  Atlantic Ocean. One of these 
charts, issued in Dec. 1887, carried in addition to  amended 
Maury's lanes the admonition that the dangers most in mind were 
fog, ice and the fishing fleet off the Grand Banks, and the Hydro- 
graphic Office strongly recommended for adoption the lanes shown. 

The International Marine Conference, held in Washington in 
1889, attended by delegates from 26 maritime countries, provided: 
"Steamer lanes for trans-Atlantic navigation are not adopted, 
although the various steamship companies are urged to adopt 
regular routes for vessels of their own line." I n  1891 at  a confer- 
ence between representatives of five of the principal trans-Atlantic 
steamship companies, the Cunard, White Star, Inman, National 
and Guion lines, certain routes were formally adopted, to be 
followed by all vessels of those lines. 

The adoption of these safe and well-defined routes between 
Sandy Hook (and Boston) and the Fastnet could but be regarded 
as most important in its bearing upon the safety of navigation 
in the North Atlantic ocean, and especially gratifying to the Hy- 
drographic Office, as the most essential features of the tracks 
were exactly what had been recommended on the pilot charts for 
years. 

At  the International Convention for Safety of Life a t  Sea, 
London, 1913-14, a t  which representatives of 14 maritime na- 
tions were represented, convened subsequent to  the "Titanic" 
disaster, the following was adopted: "The selection of the routes 
across the North Atlantic in  both di_rections is left to the respon- 
sibility of the steamship companies, nevertheless the High Con- 
tracting Parties undertake to  impose on these companies the obli- 
gation to give public notice of the regular routes which they pro- 
pose their vesselbshould follow, and of any changes which they 
make in them. The High Contracting Parties undertake, further, 
to use their influence t o  induce owners of all vessels crossing the 
Atlantic to follow as far as possible the routes adopted by the 
principal companies." 

With but minor changes the routes used by the principal steam- 
ship companies before the London convention were continued to 
be used until 1924, when the companies working for a North At- 
lantic track agreement adopted with but minor changes the North 
Atlantic lane routes A, B, C, D and G, are shown on the 
accompanying chart, which routes are seasonal and provide for 
safety from danger of ice, fog and collision with fishing vessels on 
the Grand Banks. (C. S. K.) 

SHIP-MONEY, a tax, the levy of which by Charles I .  of 
England without the consent of parliament was one of the causes 
of the Great Rebellion. The Plantagenet Kings of England had 
exercised the right of requiring the maritime towns and counties 
to furnish ships in  time of war; and the liability was sometimes 
commuted for a money payment. Notwithstanding that several 
statutes of Edward I. and Edward 111. had made i t  illegal for 
the crown to exact any taxes without the consent of parliament, 
the prerogative of levying ship-money in time of war had ,lever 
fallen wholly into abeyance, and in 1619 James I. aroused no 
popular opposition by levying £40,000 of ship-money on London 
and £8,550 on other seaport towns. On Feb. 11 1628, Charles I .  
issued writs requiring f173,ooo for the provision of a fleet to  
secure the country against French invasion and for the protection 
of commerce, and every county in  England was assessed for pay- 
ment. This was the first occasion when the demand for ship- 
money aroused serious opposition. Lord Northampton, lord- 
Lieutenant of Warwickshire, and the Earl of Banbury in Berkshire, 
refused to assist in  collecting the money; and Charles withdrew 
the writs. 

A further writ was issued in Oct. 1634 and directed to  the 
justices of London and other seaports, requiring them to provide 
a certain number of ships of war of a prescribed tonnage and 
equipment, or their equivalent in money, and empowering them 
to assess the inhabitants for payment of the tax according to 
their substance. The distinctive feature of the writ of 1634 was 
that it was issued, contrary to  all precedent, in time of peace. The 
citizens of London immediately claimed exemption under their 
charter, while other towns, demurred to the amount of their 
assessment; but no resistance on constitutional grounds appears 
to have been offered to the validity of the writ, and a sum of 
f104,ooo was collected. On Aug. 4 1635, a second writ of ship- 
money was issued, directed on this occasion, as  in  the revoked 
writ of 1628, to  the sheriffs and justices of inland as  well as 
of maritime counties and towns, demanding the sum of f zo8,ooo, 
which was to be obtained by assessment on personal as well as  
real property, payment to  be enforced by distress. This demand 
excited growing popular discontent, which now began to see in  
it a determination on the part of the king t o  dispense altogether 
with parliamentary government. Charles, therefore, obtained a 
written opinion, signed by  ten out of 12 judges consulted, t o  
the effect that in time of national danger, of which the Crown was 
the sole judge, ship-money might legally be levied on all parts 
of the country by writ under the great seal. The issue of a third 
writ of ship-money on Oct. 9 1636, made i t  evident that the 
ancient restrictions, which limited the levying of the impost 
to the maritime parts of the kingdom and to times of war o r  
imminent national danger, had been finally swept away, a r d  that 
the King intended to convert it into a permanent and general 
form of taxation without parliamentary sanction. Payment was, 
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refused by  Lord Saye and by John Hampden (q.v.), a wealthy 
Buckinghamshire landowner. The case against the iatter (Rex  v. 
Hampden, 3 State Trials, 825) was heard before all the judges in 
the Exchequer Chamber, Hampden being defended by Oliver S t  
John (q.v.) and Robert Holborne, and lasted for six months. 
Seven of the 12 judges, headed by Finch, chief justice of the 
common pleas, gave judgment for the Crown, and five for Hamp- 
den. I n  1639 Charles ventured again to issue a writ of ship- 
money, but for the comparatively small sum of £ go,ooo. In  1641, 
by an Act of the Long Parliament, introduced by Selden, the 
illegality of ship-money was expressly declared. 

BIBLIOGRAPHY.-See John Rushworth, IIistorical Collections, vols. 
I., II.,  111. (1659-1701) ; Strafford's Letters and Despatches, edited 
by W .  Knowler (London, 1739) ; S. R. Gardiner, History of England 
f r o m  the Accession o f  James I .  t o  the Outbreak o f  the Civil W a r ,  
vols. III., VI., VII., VIII. (London, 1883-84) ; Constitt~tional Docu- 
ments o f  the Puritan Revolution (London 3rd. Edition 1906). 

SHIPPARD, SIR SIDNEY GODOLPHIN ALEX- 
ANDER (1838-I~OZ), British colonial administrator, was edu- 
cated a t  King's college school and Oxford, and was called to  the 
bar in 1867. H e  was attorney-general of Griqualand West from 
1873-7, when he was made acting recorder of the high court 
of Griqualand. From 1880-5 he sat as a judge of the supreme 
court of Cape Colony; and he was British commissioner on 
the Anglo-German commission in 1884-5 for settling the claims 
of British subjects a t  Angra Pequena and other parts of the 
south-west coast. Shippard, while a t  Oxford in 1878, had dis- 
cussed with Cecil Rhodes the plan of the projected British ad- 
vance in  south central Africa. H e  saw in the German annexa- 
tion of Damaraland and Namaqualand the first step in a design 
t o  secure for Germany territory stretching from ocean to ocean. 
Consequently when after the Warren expedition of 1885 he was 
chosen to organize the newly acquired British possessions in 
Bechuanaland he saw in his appointment an opportunity for 
forestalling the Germans, and also the Boer adventurers who 
likewise sought to  be beforehand with Britain in  the countries 
north of the Limpopo. 

At the end of 1887 he went t o  Grahamstown to induce the 
high commissioner (Sir Hercules Robinson-afterwards Lord 
Rosmead) to  sanction the conclusion of a treaty with the Mata- 
bele King Lobengula binding that ruler not to cede any territory 
to  any other power than England. H e  failed, and then telegraphed 
to Cecil Rhodes a t  Kimberley t o  come and try the effect of his 
eloquence. Rhodes came, and by taking upon himself all pecuni- 
ary responsibility succeeded in obtaining the requisite sanction. 
The treaty was signed and British interests secured. Shippard 
thenceforth governed Bechuanaland with conspicuous success. 
H e  was administrator, chief magistrate and president of the 
Land Commission for British Bechuanaland, and resident com- 
missioner for the Bechuanaland Protectorate and the Kalahari. 
H e  was created K.C.M.G. in 1887. I n  1896 he played an un- 
official part in  the negotiations between Robinson and the 
Johannesburg reformers after the Jameson Raid. He then re- 
turned to England, where he died on March 29, 1902. 

SHIPPING, HISTORY OF. From the dawn of history all 
that is adventurous and inventive in man has responded to the 
challenge of the sea. I t  was, no doubt, on inland waters that the 
art of navigation had its birth, in  the discovery that a fallen tree 
would bear a man's weight down stream, and that, by the use of 
a pole or a rough paddle, he could check, accelerate and direct its 
course; but  once equipped with the knowledge that what would 
float could also be propelled and steered, man was led irresistibly, 
by the quest for  food and the instinct for discovery, to venture 
out upon the great waters. 

The transition from the dug-out or the Egyptian reed-raft to  
the ship proper, from the river ferry service to the trading voyage, 
was achieved in prehistoric times. Recorded history rings up 
the curtain on sea-going ships equipped with oars or sails as 
alternative means of propulsion and with some rudimentary form 
of steering gear; capable of repeated voyages, with cargo as well 
a s  with passengers, between port and port. Shipping, as an in- 
dustry, is as old as civilization itself. Without shipping, indeed, 
civilization must have been still-born. Seas and straits, moun- 

tains, marshes and deserts, set definite limits t o  the range and 
volume of migration and intercourse by land. Even to-day, water 
transport is easier and cheaper than land transport for the car- 
riage of heavy or bulky commodities over long distances, and in 
ancient times the advantages were still more decisively in its 
favour. So the earliest civilizations grew up on the sea coasts or 
on the banks of navigable rivers, and the development of shipping, 
as a mea'ns for exchanging the products of distant countries, and 
establishing contact between races of varied cultures, has been 
a prime factor in  all subsequent progress. 

The Phoenicians.-Some scholars have believed that maritime 
intercourse between India and Chaldaea can be traced back so far 
as  3,000 B.c., and there is no doubt as to  the great antiquity of 
Egyptian, Malay and Arabian navigation. The greatest seafarers 
of the ancient world, however, were the Phoenicians. Long be- 
fore Solomon chartered ships from Hiram of Tyre t o  bring him 
gold from Ophir, ivory, and apes and peacoclrs, they had begun to 
plant trading depBts and colonies round the shores of the Medi- 
terranean, and t o  distribute from their great emporiums, Tyre and 
Sidon, the products of Asia, collected by overland or coastal 
routes The Phoenirianq, indeed> although manufarturerc, as well 
as traders, were the first people whose greatness depended 
primarily on their shipping. Ezekiel's lament for Tyre presents a 
graphic picture of a State deriving its prosperity, like 17th cen- 
tury Holland, from a highly developed carrying and entrepbt 
trade. 

The rise of Tyre and Sidon was due to their position a t  the 
meeting point between East and West. By the 6th or 7th cen- 
tury B.c., the overland route t o  the East had been supplemented 
by the development of a regular sea trade following the coastal 
routes from India to  Egypt, Chaldaea and up  the Tigris to  
Babylon. For many centuries the Levant remained the great 
focal centre of world commerce. The trade of the Mediterranean 
itself, in classical times, was shared by the Greeks with the great 
Phoenician colonies, such as Carthage and Utica in  Africa and 
Gades (Cadiz) in Spain; but i t  was not till the pax Romana re- 
moved the impediments presented by perpetual wars and the 
scourge of piracy, that the Mediterranean era in the history of 
shipping could reach its full height. 

The R o m a n  Empire.-For shipping, as for other branches of 
industry and commerce, the earlier empire was a golden age. The 
Roman legions, the Roman laws, and the Roman roads made 
possible the manufacture and exchange of goods on a greatly in- 
creased scale, and the Roman fleets were strong enough to sup- 
press or a t  least to curb, the activities of pirates. Imperial Rome 
itself depended, like Great Britain to-day, on oversea supplies of 
food-stuffs, and the annual import of 20,000,000 bushels of corn 
from Egypt, later supplemented by supplies from Africa, stimu- 
lated the activities of shipbuilders and shipowners. 

Ships were now capable of considerable voyages. So early as 
the 5th century B.c., the Ca~thaginian Hanno had explored the 
west coast of Africa, and in Roman times the fleets of Juba of 
Numidia brought hunting dogs from the Canaries. The Phoe- 
nicians of Gades pushed up to Cornwall and the Scillies, and 
traded for tin with the inhabitants of Britain. Most important 
of all, Hippalus, in the 1st century A.D., observed the periodicity 
of the monsoons, and opened up the direct sea route from Egypt 
to India, with the result of a great increase in the traffic with the 
East. The Romans, indeed, deliberately encouraged the sea trade 
with India, in order to avoid the payment of tolls to the Parthians 
on the overland route, and the Periplzu of the Erythraean Sea- 
a combination of "sailing directions" and commercial guide-book 
-bears witness to  the magnitude of the traffic. 

Shipping in classical times was already a well organized trade. 
The rights of owners, shippers, and passengers were clearly defined 
by law. While the ship-owner was often also the owner of the 
cargo, it  was equally common for merchants to  charter a ship, 
or space for the carriage of their goods. Syndicates were formed 
to finance particular voyages. The laws relating to  bottomry 
(money borrowed for necessaries on the security of the ship) and 
to general average (the contribution made by each interest to a 
sacrifice, s u ~ h  as jettison, incurred for the common safety) were 
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already taking shape. Demosthenes pleaded in shipping causes. 
The laws of the Rhodidns as to average and contracts of affreight- 
ment were quoted by jurists in comparatively modern times. 
Under the empire, Carthaginian ship-owners had a regular agent 
a t  Ostia; port development was systematically undertaken. 

The carrying capacity of the larger ships frequently went up 
t o  250 tons, and was much greater in some vessels employed for 
special purposes, such as the carriage of the Vatican obelisk to 
Rome. They were, however, bad sea-boats. Classical shipbuild- 
ing had developed along two lines. The galley, a long, narrow, 
oared craft, with great tactical mobility, was the man of war. 
The merchant ship was a broad, deep, sailing vessel, using sweeps 
only as auxiliaries, built for carrying capacity, but slow, clumsy, 
and incapable, owing to her very simple rig, of sailing near the 
wind. Winter voyages were almost unknown, and even in summer, 
ships seldom ventured far  from land. The record passage from 
Rome to Egypt was nine days; the corn convoys probably took 
about 25 days on the direct voyage from Alexandria to Ostia; 
but about mid-July the Etesians, a strong north-westerly wind, 
stopped the direct traffic, and drove the corn ships to follow the 
inshore tracks along the coasts of Syria and Asia Minor. The 
voyages of St. Paul, with their frequent stoppages and search for 
a safe harbour in which to winter, were typical of all early naviga- 
tion. The direct sea-route to  India was an exception due to the in- 
fluence of the monsoon. I t  was by hugging the coasts that the 
Phoenicians came to Britain. Even if the ships had possessed 
greater sea-keeping capacity, the rudimentary state of navigational 
science, necessitating frequent landfalls, would have made long 
ocean passages impracticable. 

Mediaeva l  Shipping.-Between classical times and the be- 
ginning of modern history, there was little real progress. So 
long as the galley held her own as the ship of war and the 
merchantman was incapable of ocean voyages, the Mediterranean 
remained the natural centre of sea-power and commerce. After 
the decline of Byzantium, the Italian city States, Genoa, Pisa, 
and above all, Venice, dominated the trade routes with their galley 
fleets, and exploited them mainly with bluff apple-bowed sailing- 
vessels that showed little improvement on the classical models. 
I n  the north, the Norsemen appear to have used the long-ship, 
or an adaptation thereof, for trading as well as  for fighting, but 
the English, French and German merchantmen of the early 
middle ages were sailing vessels of the old type. 

The great stimulus to  the development of northern shipping 
came from the fisheries. The importance of salt fish in mediaeval 
times can hardly be over-estimated. I t  was indispensable to 
inland centres during the long Lenten fast;  i t  was indispensable 
as a winter provision, and for the supply of armies. The Channel 
and North sea fisheries were the first school of English seaman- 
ship, and the rise of the federation of Hansa towns, during the 
13th and 14th centuries, was largely due to their control of the 
great Scania herring fishery a t  the-entrance to  the Baltic. The 
Hanseatics did not themselves engage in the fishery; but they 
purchased and distributed the bulk of the catch. 

English shipping was confined, a t  first, to the fisheries and the 
short sea trades. The first impetus to longer voyages came with 
the third crusade, which introduced English seamen to the more 
advanced Mediterranean designs, and led to  the promulgation of 
the Laws of OlCron, a codification of the existing customary law 
governing maritime affairs. Progress was hampered, however. 
by the fiscal policy of the Plantagenet kings which, aiming at  
revenue rather than protection, involved the grant of large con- 
cessions to  foreigners. The export of wool fell mainly into the 
hands of the Hansa; direct sea trade with the Mediterranean was 
mostly controlled by the Italians; and those who controlled the 
trade carried the goods. The demands on shipping for war service 
also impeded the development of trade. The galley never became 
really acclimatized in England, the king's ships were few, and the 
bulk of the fleets were merchantmen serving on obligation of 
tenure, like the ships of the Cinque ports, or on requisition. With 
no strong standing navy, piracy was rampant, and private war, 
as between the fleets of Yarmouth and the Cinque ports, not 
uncommon. Moreover, the hire of requisitioned ships was often 

paid irregularly or not a t  all. Thus the prolonged wars of Ed- 
ward 111. were ruinous to  ship-owners, and their complaints led, 

1 in the reign of Richard II . ,  to the first abortive attempt a t  navi- 
gation laws, for the encouragement of English shipping. On the 
other hand, the French connection led to a brisk traffic with the 
English possessions, and the Bordeaux trade in Gascony wines and 
Toulouse woad was an invaluable nursery of seamen for the ocean 
trades. The pilgrim traffic to  the shrine of Santiago de Compostela 
in Spain also encouraged the building of larger ships. 

T h e  Ocean Routes.-In the 14th and 15th centuries the ar t  of 
shipbuilding made great strides. The carrying and sea-keeping 
capacity of the carrack, the speed and handiness of the caravel, 
gave an impetus to  maritime enterprise, which was further stim- 
ulated by a great advance in the science of navigation. The com- 
pass had been introduced in the 12th century; the cross-staff 
and astrolabe enabled the latitude to be calculated. The discovery 
of Greenland by the Norsemen in the 10th century was the chance 
result of an Icelandic voyager being blown out of his course; but 
the exploring voyages of the Portuguese caravels down the west 
African coast were the product of the scientific school for  navi- 
gation established by Henry the Kavigator a t  Chagres. 

There is real significance in the fact that the mother of Henry 
the Navigator was an Englishwoman, the daughter of John of 
Gaunt, for his activities foreshadowed the decline of the Medi- 
terranean and the rise of the oceanic Po

w

ers. Yet down to the 
last decade of the 15th century England was of small consequence 
at  sea. The Italians, who had already developed marine insurance 
on modern lines as an aid to  oversea commerce, dominated both 
the internal and the external trade of the Mediterranean. Through 
their grip on the Levant, they controlled the commerce with India 
and the Far East. Genoese carracks and Venetian merchant gal- 
liasses carried the trade with England and Flanders. I n  the north 
the Hansa had a strangle-hold on the Baltic trade, and carried 
its fish, grain, and timber as fay west as Portugal. Hanseatic and 
Flemish merchants shared with the Merchant Adventurers the 
export of half-made cloth from England to Flanders. Oil and 
wine came to England from Spain mainly in Spanish bottoms. 
Portugal monopolized the traffic with Guinea and the Atlantic 
islands. To  English ship-owners remained the Gascony trade, and 
a share in the North sea fisheries and the voyage to Iceland for 
stock fish. 

Before the century was over the new era had begun. The 
greatness of Venice and Genoa rested on their control of the rich 
trade with the East. As shipping and navigation improved, the 
oceanic Powers turned their attention to the discovery of a sea 
route to India and Cathay. This was the real object of the Portu- 
guese expeditions, and in 1498 Vasco da Gama arrived a t  Calicut, 
after doubling the Cape of Good Hope. Six years earlier, Colum- 
bus, seeking a new route to Asia, discovered the West Indies. In  
1497 John Cabot, with an English commission, landed in North 
America. 

These discoverie~, it  must be remembered, represented voyages 
into uncharted seas, peopled, in the imagination of the time, with 
devils and monsters. The science of navigation was still i n  its 
infancy, and an error of 600 miles in reckoning the longitude was 
nothing uncommon. Hygiene was yet more rudimentary, and 
crews died like flies from scurvy and fever. Yet the spirit of ad- 
venture and the lure of trade triumphed over every obstacle. The 
early discoveries were followed up. In  1519-22 Magellan cir- 
cumnavigated the globe. Colonization and regular trade followed 
hard on the heels of discovery. 

The opening of a direct sea route to India, and the discovery 
of gold and silver in America had momentous consequences. 
Venice, hampered by continental wars and the advance of the 
Turks, steadily declined. The silks and spices of the East, the 
treasure of Mexico and Peru, poured into Spanish and Portuguese 
ports. The long Indian voyage, the colonial trade, and the slave 
traffic from Guinea to the colonies stimulated the building of 
large ships, and after the union of the two crowns in I 581, Spain 
stood out as incomparably the greatest of maritilne Powers. 

T h e  Rise of England.-Meanwhile Henry VII. and Henry 
VIII. were nursing the development of English shipping by navi- 
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gation laws, strictly enforced in the vital Bordeaux trade. by wise 
commercial treaties, by laws for the encouragement of the fish- 
eries, by the incorporation of the Trinity House in 1513, and by 
a bounty on the construction of large merchantmen. Henry VIII. 
created the first permanent navy of sailing warships. 

Under Elizabeth the pent up  national energies burst forth. 
Already Englishmen had traded, on sufferance and a t  peril, with 
Guinea and Br~zi l .  The Spanish and Portuguese monopoly was 
now boldly challenged. Drake, a t  Cadiz, shattered the prestige of 
the galley. The Armada campaign revealed England as the pre- 
dominant naval power. While English squadrons and privateers 
harried the Spanish trade, English merchantmen pushed into the 
Levant and along the Guinea coast. Drake's voyage of circum- 
navigation ( I  577-go), and his capture of a carrack in I 587, with 
the secret papers of the East India trade, opened the way to the 
East. Attempts to find a north-east or a north-west passage to  
Asia led to  the opening up of trade with Russia, and to the first 
British settlements in North America. The grip of the Hansa was 
roughly thrown off. The adoption of the galleon as the English 
ship of war led to the development of merchantmen far  superior 
t e  the clumsy Hanseatic and Flemish hulks, or the anticjnatcd 
Portuguese carracks. A bounty of 5,'- a ton, on the construction 
of ships over roo tons. stimulated shipbuilding. Insurance of 
English ships and cargoes passed from Italian to  English hands. 

A return of 1560 (not quite complete) shows that England 
possessed 76 ships of IOO tons and up, 21 of them owned in Lon- 
don. I n  1582 London had 62, and the whole country 177, and 
there is little doubt that this number had greatly increased by the 
end of the reign. Most of the larger ships belonged to the great 
chartered companies-the East India Company, the Levant Com- 
pany, the Muscovy Company, the Guinea Company and others- 
by  whom the bulk of the foreign trade was carried on, or to in- 
dividual members of those companies; but it is clear, from docu- 
ments relating to  the bounty system, that many ships were built 
by  private speculators t o  be chartered to merchants. 

The age of Elizabeth was, nevertheless, something of a false 
dawn, so far as  English shipping was concerned. Under the first 
two Stuart kings an inefficient fleet allowed Dunkirk and Barbary 
corsairs to  swarm in the Channel, and a weak and corrupt ad- 
ministration hampered the development of the national energies. 

T h e  D u t c h  as Carriers.-Meanwhile the sturdy Dutchmen, 
assisted by cheap capital and business-like methods, were con- 
stituting themselves the general carriers of the world's trade. 
The Dutch herring fishery in the North sea had become prominent 
in the 15th century. At the beginning of the 17th, it  employed 
from 1,500 t o  2,000 sea-going busses every year. The import of 
salt for curing, and the export of the cured fish to  the Baltic, 
and to the Catholic countries of southern Europe, employed 
many larger vessels, supplied Holland itself with grain, wine and 
shipbuilding materials, and laid the foundations of the carrying 
and entrep8t trade. 

No nation, perhaps, has been so exclusively maritime and com- 
mercial in its interests as 17th century Holland. I t s  industries, 
apart from the fisheries, were relatively unimportant; but it had 
succeeded to the position of the Hanseatic League as the entrep6t 
for the Baltic trade, and the products of central Europe came to 
its ports down the Rhine. Much of the Mediterranean trade had 
fallen into Dutch hands, and during the Spanish war, the Dutch 
had ousted the Portuguese from the East Indies, and effected 
settlements in the West Indies and Guiana. Contemporary Eng- 
lish authors admit that English shipowners were everywhere losing 
ground to competitors with better financial backing and lower 
working costs. 

Until the strong government of the Commonwealth provided 
England with an efficient navy, Dutch predominance was never 
effectively challenged; but the East India Company, founded in 
I 599, still preserved a fair show of prosperity, and the political 
troubles in England had given a stimulus to oversea expansion. 
By the middle of the 17th century New England, Virginia, Mary- 
land, the Carolinas, the Bermudas and several West Indian islands 
had been a t  least partially settled, and the demand for slave labour 
in the plantations foreshadowed a revival of the Guinea trade. A 

I great new field for trade and shipping was being opened. and the 
one fear was that this too would fall into Dutch hands. 

T h e  Br i t i sh  N a v i g a t i o n  Acts.-Commercial rivalry, com- 
bined with political animosity, found its expression in the Crom- 
wellian and Stuart navigation laws of 1651 and 1660, which con- 
fined the plantation trade exclusively to  English vessels, and for- 
bade the import of goods from European countries except in 
English ships, or ships belonging to tho country of origin, "or to  
such port where the said goods can only be or most usually are 
first shipped for transportation." Three hard-fought wars left 
the British predominant a t  sea, and the restrictions of the naviga- 
tion laws in full force. Their effect was an increase in  the de- 
mand for English shipping, reflected in higher building costs and 
higher freights, with the result of increasing the severity of Dutch 
competition outside the reserved trades. At the end of the century, 
Sir William Petty estimated that nearly half the mercantile ton- 
nage of Europe was under the Dutch flag, and so late as 1775, 
Adam Smith declared that the Dutch carrying trade was much 
greater than that of any other nation. 

On the other hand, the growing demands of the  reserved colonial 
' .- ~ r d d e  proled a powerful s i i luu i~ is  to E ~ ~ g i i s h  shipping. British 
tonnage is said to  have doubled between the Restoration and the 
Revolution of 1688, and all through the 18th century it continued 
to grow. In  1700 the total clearances of British shipping a t  ports 
in Great Britain amounted to 2 jo,ooo tons; by 1770 they had risen 
t o  700.000. I n  1771 the slave trade alone employed 190 vessels. 
By this time Dutch shipping was beginning to decline, owing 
mainly to the exhaustion consequent on continental wars. French 
shipping, carefully fostered by  Colbert and later Ministers, is  
said to have employed, in  1730, about 600 vessels in  the West 
Indian trade, and goo in the traffic with Spain, Portugal and the 
Mediterranean, but it  was always a somewhat artificial growth 
and suffered ruinous losses in the English wars. Spain, depending 
on treasure rather than on trade, had sunk into lethargy. 

The 18th century was an era of colonization. Shipping created 
new markets for British goods, and the demands of those markets 
still further stimulated the activities of shipping. Some relaxa- 
tions had to be made in the oppressive restrictions of the naviga- 
tion laws, and the revolt of the United States made an irreparable 
breach in the whole colonial system; but British shipping con- 
tinued to expand. The industry was becoming modernized. Ex- 
cept for the East India Company, the chartered companies had 
mostly faded out, leaving a clear field for the individual ship- 
owner. The underwriters a t  Lloyd's Coffee House made London 
the greatest marine insurance market in  the world and sys- 
tematized the collection of shipping intelligence. The ships them- 
selves showed no fundamental difference from those of the 17th 
century, but the invention of the sextant i n  1731 and of the 
chronometer in 1735 made navigation more reliable. Great ex- 
plorers, such as Captain James Cook, built u p  a mass of informa- 
tion relating t o  coasts, winds and currents. Charts and sailing 
directions became more numerous and more reliable. The  com- 
pulsory registration of shipping (1786), and a number of laws reg- 
ulating marine insurance and passenger traffic, brought shipping 
under some measure of control by the State. 

B r i t a i n  Becomes Predominant.- It was, however, the co- 
incidence of the Revolutionary and Napoleonic Wars with the 
Industrial Revolution that gave British shipping a clear pre- 
dominance over all rivals. While the inventions of Arkwright 
and Crompton gave an unprecedented stimulus to  British com- 
merce, the great manufacturing and trading centres of the Con- 
tinent were paralysed by invasion; the French and Spanish flags 
were swept from the seas, and with her inclusion in the con- 
tinental system, Holland finally lost her hold on the carrying 
trade. So great was the demand for British manufactures and 
colonial goods that, despite the loss of some 9,000 vessels by war 
risks alone, the tonnage on the register of the British empire in- 
creased from I, 540,000 tons in  I 792 to 2,616,000 in 1814. 

The biggest ships, ranging up  to 1,000 tons or over, were the 
East Indiamen. Protected by their monopoly, the Company 
spared no expense in the production of strong, handsome, well 

1 armed ships, capable of beating off privateers, and even Frencb 
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frigates, but too costly for any other trade. I n  the West Indies 
trade, competition was keen, and a faster, more economical ship 
was produced, averaging from 250 to 300 tons. The East India- 
men went out one year and came back the next. The West Indies 
traders, 700 or 800 of which often cleared in a single year, made 
an average of one round voyage in the year, or slightly better. 
Ships engaged in the trade with the Mediterranean and the north 
of Europe were mostly smaller and the average of all ships en- 
gaged in the foreign trade proper works out, for the years 1793- 
1801, a t  195 tons. The average tonnage of vessels in the Irish 
traffic-then counted a s  foreign-was 80. From northern and 
Scottish ports the whalers, sturdy vessels, often very long-lived, 
set out, to the number of roo to 150 a year, for Greenland and the 
south seas, often to spend two, three or even four years abroad 
before their return. 

Among the cross-trades, those from the West Indies to  North 
America, and from Newfoundland to Portugal with stockfish, 
were specially important. The coasting trade also reached great 
dimensions, especially the carriage of coals to London, which 
dated back to Plantagenet times, and gave employment to  vessels 
larger than many of those employed in foreign trade. I n  1798 
the average size of colliers arriving in London was 228 tons. 

Origins  of Steam.-The first years of the 19th century were 
marked by the emergence of a rival to challenge t h e  universal 
dominion of sail. The first successful steamer ever constructed 
was the "Charlotte Dundas," on the Firth and Clyde Canal, in 
1802. I n  180 7 Fulton's "Clermont" began a regular service be- 
tween New York and Albany. I n  1812 Bell's passenger steamer 
"Comet" began to run on the Clyde. For some years, however, 
the use of steam was confined to tugs and river craft, and small 
passenger steamers constructed for short voyages, such as coasters 
and cross-Channel packets. For ocean voyages, steam was re- 
garded as, a t  most, an auxiliary to sail. 

Apart from the early experiments in  steam, the first 30 or 40 
years after the close of the Napoleonic wars saw little progress 
in British shipping. Now that British trade was worldwide in its 
scope, the navigation laws had become a clog on commerce, and 
a series of reciprocity treaties with various powers, beginning 
with Prussia and Denmark in 1824, made wide gaps in the system. 
The laws remained, nevertheless, in general operation, and under 
their protection, British shipping became lethargic and unenter- 
prising. An obsolete system of tonnage measurement further 
hampered progress by penalizing breadth, and encouraging the 
building of deep, flat-sided, full-bottomed ships. 

American owners and builders were more progressive. The high 
profits and big risks of the neutral trade during the Napoleonic 
wars had stimulated them to the construction of fast-sailing and 
handy vessels, and after the war they were quick to realize that 
speed was an asset in  the carriage of mails and passengers, with 
the result that the Atlantic packet trade fell entirely into their 
hands. Everywhere they were restlessly intent on improving on 
earlier designs, and in 1843 the "Rainbow," the first extreme 
clipper ship, was turned out by a New York yard. 

By that year, however, the hard driven Yankee packets had a 
new competitor to face in  the Atlantic. So late as 1835 a cross- 
Atlantic steamer service had been declared a physical impossi- 
bility; but only three years later the "Great Western" and three 
other British ships made the passage to  America under steam, 
and, in  1840, the British and North American Royal Mail Steam 
Packet Company (now the Cunard S.S. Co.), having secured a 
mail contract, began a regular fortnightly service, with four 
paddle steamers of about 1,150 tons. 

From this date the sailing vessel was doomed, but few, a t  the 
time, could read the warning aright. The early steamers were 
too extravagant in their fuel consumption to be used for general 
trade or on very long voyages, and even in the mail services they 
required to  be lavishly subsidized. The competition of steam in 
the ocean trades was so restricted that it had little or no in- 
fluence on the last great development of the sailing vessel, due to 
the great gold discoveries of the mid-19th century. I n  their haste 
to be first a t  the diggings during the great Californian gold rush 
bf 1849-56, people were ready to pay high for a quick passage. A 

demand arose for fast ships with large passenger accommodation, 
and the American builders responded to it by producing the finest 
sailing ships that had yet been seen. These Californian clippers, 
like "Flying Cloud" and "Andrew Jackson," were big ships for 
their day, with fine lines and a great spread of canvas, and there 
was nothing afloat that could live with them in strong winds 
When the discovery of gold in Australia caused a rush of emi- 
grants to Melbourne in 18j1-56, it  was from the American ship- 
yards that British owners procured the big Australian clippers 
such as "Marco Polo" and ((Lightning." 

Naviga t ion  L a w s  Repealed.-Meanwhile Great Britain was 
moving towards free trade, and the final repeal of the navigation 
laws, in 1849, exposed British shipping, for the first time, to un- 
restricted competition in every sea. The arrival of the American 
clipper ('Oriental," with the season's first teas from China, stung 
British ship-owners into an acknowledgment of the palpable in- 
feriority of their own vessels, and a stern determination to take 
up the challenge. 

This new-born zeal for efficiency found an echo in parliament, 
and the repeal of the navigation laws was closely followed by  the 
passing of the Mercantile RIarine Act in 18 50 and the first Mer- 
chant Shipping Act in 1854. These laws, the parents of much sub- 
sequent legislation, were the first serious attempts to  provide for 
the safety of life and goods at  sea, and gave power to  the Board 
of Trade to enforce reasonable standards of construction and 
equipment in the ships, and of competence and discipline in 
masters, officers and crews. Incidentally, the obsolete tonnage 
laws were superseded by  a rational method of measurement. 

Thus encouraged, and spurred on by  competition, British ship- 
owners rapidly renewed their fleets. I n  particular, they put into 
the China trade a series of beautiful little clippers, specially con- 
structed to  take advantage of every puff of wind in the light and 
baffling airs of the tropics. Probably no voyages have ever excited 
so much sporting interest as the annual race home with the new 
season's teas, especially that of 1866, when "Ariel," "Taeping" 
and "Serica" left Foochow on the same day and docked in London 
within a few hours of each other, gg days out. 

The California and China clippers represent the apogee of the 
sailing vessel; but every year the menace of steam became more 
insistent. The "Great Britain" (1843) was the first screw steamer 
to cross the Atlantic. In  1858 Brunel's monster, the "Great 
Eastern," was launched. Measuring 18,914 tons gross, she was a 
failure commercially, but as an indication of possible develop- 
ment she was a portent. While she was still on the stocks, the 
compound engine was invented, which permitted great economy 
of fuel, and made long voyages under steam a commercial pos- 
sibility. I t  was first applied to  long distance steamers in  1865, by 
the original Holt liners, which astonished the world b y  a non- 
stop run of 8,500 miles from Liverpool to Mauritius. The real 
death-blow to the sailing-vessel, however, was the opening of the 
Suez canal in 1869, which not only shortened the steamer's 
passage to India and the Far East, but lowered her costs, by giv- 
ing her a route studded with bunker dep6ts a t  comparatively short 
intervals. Against such competition the sailing vessel could not 
live, a t  least in trades where speed was a greater object than 
cost, and the later tea clippers, such as the famous "Cutty Sark" 
and "Thermopylae," passed into the Australian wool trade, where 
the steamer derived less advantage from the Suez route. 

I r o n  f o r  Wood.-The transition from sail to  steam was accom- 
panied by the transition from wood to iron. Iron canal barges 
had been in use since the first quarter of the 19th century, and in 
1825 an iron steamer began running on the Shannon; but it  was 
not until the year 1837 that the first iron vessel was actually 
classed by Lloyd's Register. The later tea clippers were mostly of 
composite construction, with iron frames and wooden planking; 
but during the '60s, iron gained ground both for steamers and 
sailing vessels. I n  1870 over five-sixths of the tonnage under 
construction in British yards was iron; three-quarters of the 
tonnage consisted of steamships. 

This double transition again placed Great Britain far  ahead of 
all rivals. The clipper ship era in the United States had been 
succeeded, first by a great financial depression, and then by the 
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Civil War, which led t o  the transfer of 7 1 5  American ships to 
British register. After the war, the energies of the American 
people were directed mainly to the development of their own 
great internal resources, and American ship-owners clung, with 
a strange conservatism, to  wood and sail. British owners were 
greatly assisted by  the fact that the coalfields, and the great 
centres of iron and steel production and engineering, were mostly 
within easy access to  the ports, and they were quicker than any 
of their rivals t o  invest in  iron and steam. In  18 70 there were 
already 1,202,134 tons of steam shipping on British register; 
the United States had only 192,544 tons registered for foreign 
trade; France had 154,415 tons. No other country had so much 
as ~oo,ooo tons. 

From this point the decline of the sailing vessel was rapid, and 
was accentuated by the further change over, in the 'Sos, from iron 
to steel as the material for shipbuilding. In  1870 about 16% of 
the world's tonnage consisted of steamers. By 1890 the pro- 
portion had risen t o  4670, and by  1900 to 6270, and it must be 
remembered that each ton of steam was equal in annual carrying 
capacity to  three or four tons of sail. The iron wool clippers 
continued t o  struggie against the competition of steam in the 
Australian trade until the early '90s; but by the beginning of the 
20th century sailing tonnage counted for little on ocean routes. 

T h e  S teamship  and Civilization.- This tremendous revolu- 
tion in maritime transport has been a prime factor in the develop- 
ment of modern industrial civilization. The size, the speed, and 
above all, the reliability of the steamer have transformed over- 
sea commerce. There were definite limits to the possible growth 
both of sailing and of wooden vessels, and the 16th century Por- 
tuguese carracks of 1,500 or 2,000 tons would have been regarded 
as big ships in 1850. The growth of the steel steamer is limited 
only by  the capacity of the ports. The 50,ooo-ton passenger 
liners of the north Atlantic trade are still exceptional; but the 
true successors of the clipper ships, ranging from 800 to 2,400 
tons, are liners and freighters ranging from 5,000 to 20,000 tons. 

As regards speed, the record Atlantic passage by a sailing vessel 
was 12 days 6 hrs. in  1854, by the "James Baines," Boston to 
Liverpool. The steamer record is the "Mauretania's" 4 days 10 

hrs. 41 min., Queenstown to New York; but the supreme quality 
of the steamer is her certainty. The American clipper "Lightning" 
is said to have run 436 miles in  24 hours, an average of 18 knots; 
many cargo liners to-day are content with 12 knots. The sailing 
vessel, however, was a t  the mercy of the winds. To  make her 
best speed she must sail a t  certain periods of the year, and even 
then her passage depended on her luck. I n  1866 "Serica," a 
crack racing ship, was home from Foochow in 99 days; in the 
following year she took 120. A whole fleet of homeward bound 
vessels might be detained for a fortnight or three weeks off the 
Scillies by contrary winds. The main advantage of the steamer 
is not a greater maximum speed, but the fact that, on the day 
she puts out from port, the date of her arrival can be fixed 
almost with the precision of a railway time-table. So great is 
the superiority of the steamer over a series of voyages that, 
while the tonnage on British register increased 150% in the 
half century between 1850 and 1900, its annual carrying-power 
was probably multiplied by seven. 

This vast increase in  carrying power, coupled with certainty as 
to  the arrival of cargoes, has had momentous consequences. I n  
the first place it  has helped to build up the populations of the 
newer countries by  permitting a huge expansion in emigration. 
I n  the ten years 182j-34 the average annual number of immi- 
grants received by  the United States was 32,000. In the last 
decade before the World War it  was 1,012,000. I n  the second 
place i t  has permitted the growth in the older industrial countries 
of massed populations dependent for their daily bread, and for 
the materials of the craft whereby they earn it, not merely on 
the arrival of millions of tons of imports in the course of a year, 
but on their arrival with absolute certainty in a steady daily 
stream. Finally it  has raised the standard of living and broadened 
the outlook of people in  all countries by permitting the exchange 
of goods on a vastly increased scale, and by facilitating travel 
and communication. For good or ill, our present civilization is 

the chM of the steamship. 
With the evolution of the steamer there came also a change , 

in the organization of the shipping industry itself. I n  the 16th 
and 17th centuries the biggest ships were owned by the great 
chartered companies, who alone could provide the strong arma- 
ments, oversea factories and quasi-diplomatic service required 
in the long distance trades. I n  the 18th century the owners 
were mostly individuals or small partnerships, who might or 
might not be merchants, lading as well as owning the ships. At 
the time when steam was coming in, there were many regular 
lines of sailing ships, owned by wealthy firms and employed in 
particular trades; but a large proportion of the ships were owned 
on the sixty-fourth principle, by a number of persons each having 
an interest of so many sixty-fourths, and choosing from among 
themselves someone with shipping experience to act as managing 
owner. This system, owing to the greater cost of steamships, 
gradually gave way to the joint stock company, especially in  the 
liner trades. 

L iners  a n d  Tramps.-The characteristic of the liner is that 
she trades regularly between the same ports, running on a sched- 
uled time-table which governs also any intermediate stoppages. 
I n  order to  maintain the regularity of her sailings, a n  extensive 
and costly organization is required, with branches or agencies a t  
all ports of call, to arrange for the collection and shipment, or 
discharge of cargo, and for booking passengers, if carried. Hence 
the liner com~anies  have tended more and more to become large 
concerns, with a big publicly subscribed capital, requiring financilal 
abilitv as well as technical knowledge in their management. 

 he "tramp," "seeker" or ~~ene ;a l  trader" has go fixed itin- 
erary, but can be chartered, either for a definite period or for a 
single voyage, t o  carry whatever her charterer requires, usually 
a whole cargo of some bulky commodity, such as grain, ore or 
timber, between ports of his choosing. NO costly organization is 
required; each voyage is a separate venture; each ship is a self- 
contained competitive unit. She may belong to a big fleet, owned 
by a big company; she may belong to a single-ship company, a 
firm, or an individual. Several small companies will often entrust 
actual management to  an experienced managing owner. 

I n  the early days of steam, wild speculation, especially on the 
sixty-fourth system, led to grave scandals in connection with 
overloading and the over-insurance of unseaworthy ships. The 
adoption of a compulsory loadline, as  the result of an agitation 
carried on during the seventies by Samuel Plimsoll, put an end 
to these evils, and later legislation, together with the immense 
and most beneficial influence of Lloyd's and Lloyd's Register, has 
brought about a very high standard of safety afloat. The evils 
of speculation in shipping have latterly been most felt by the 
ship-owners themselves, through the results of a tendency to 
over-build in times of prosperity, which has led to every boom in 
shipping being followed by a long-continued slump. 

The liner companies, with regular services to maintain high 
overhead charges, have always been particularly sensitive to  rate- 
cutting competition. Their efforts to avoid this took two forms 
during the last years of the 19th century and the first years of 
the 20th. I n  the first place there was a strong tendency to amal- 
gamation and to the pooling of financial interests by the exchange 
of shares between the lines. I n  the second place the lines in par- 
ticular trades gradually organized themselves in "conferences" 
for the purpose of stabilizing freights a t  an agreed level for fixed 
periods. I n  many instances they also tied the shippers to  them- 
selves by a system of deferred rebates, which were forfeited by 
the shipper if he loaded goods in any vessel outside the conference 
lines. I t  was mainly as a consequence of complaints by  shippers 
that the royal commission on shipping rings was appointed in 
1906, but the lines pleaded that they could only guarantee a fast 
and regular service if they were assured of a steady volume of 
traffic a t  remunerative rates, and the system still persists (1929) 
carefully watched by the imperial shipping committee. 

I n t e r n a t i o n a l  Competition.-As the years went on, many 
of the conferences came t o  include lines under several flags; for 
shipping is an international business, and all countries are served 
by the ships of many nations. During the last decade of the 19th 
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century and the early years of the 20th) British ship-owners found 
their supremacy assailed by the ships of countries that were be- 
ginning to make up  the leeway caused by the earlier industrial 
development of Great Britain. The Scandinavians, especially the 
Norwegians, were keen competitors in the general carrying trade. 
The awakening of Japan was followed by the creation of a modern 
mercantile marine. Dutch lines were prominent in the Far Eastern 
trade. France and Italy built up  their fleets by a system of boun- 
ties and subsidies. Above all, German steam shipping increased 
from 723,000 net tons in 1890 to 3,096,000 in 1914-nearly a 
quarter of the tonnage on the register of the British empire. The 
Germans were not very successful in the tramp trade, but there 
were few routes on which British ship-owners did not feel the 
competition of the German liner companies, backed as they were 
by powerful financial interests. 

Much of this competition was State-aided, by the reservation 
of the coasting and sometimes of the colonial trade to  the national 
flag (United States, France, Russia), by shipbuilding and naviga- 
tion bounties (France, Italy, Austria, Japan), and in other ways. 
Gernlan shipping was not directly subsidized, but British owners 
complained that the through rates on the German State railways 
were manipulated to  the advantage of German shipping, and that 
the medical control of emigrants in transit through Germany was 
misused to force them to travel by German lines. 

I n  Great Britain the early,steamer companies were heavily sub- 
sidized for postal or Admiralty purposes, but from about 1875 
the postal subventions were reduced to mere payment for work 
performed, and at  no time had any State assistance been given in 
the construction and operation of cargo steamers. Yet British 
shipping still held an immense lead over its nearest rival. I n  the 
school of unrestricted competition British owners had become 
quick to respond to the needs of the world's commerce and to 
adapt the design of their vessels to the needs of particular trades. 
No other great maritime State placed its shipping so freely at  
the disposal of all countries. Many British lines ran regularly 
between foreign ports, and the ubiquitous tramps carried the Red 
Ensign wherever there was a charter to  be obtained. While the 
freight earnings of British shipping assisted to  adjust the trade 
balance of Great Britain, the services of the ship contributed 
largely to  the economic development of the world, especially by 
distributing the products of the great agricultural countries such 
as Canada, Australia and Argentina, and in this way they built 
up  new sources of foodstuffs and raw material for the British 
people, new markets for British manufactures, and new fields 
for the investment of British capital. The outstanding char- 
acteristic of British shipping a t  the beginning of the 20th century 
was the size of its contribution to that pool of fluid tonnage on 
which all nations draw to cope with emergency demands, or with 
the seasonal fluctuation in volume of traffic as between route 
and route. 

Sh ipp ing  in the W o r l d  War.-The value to  Great Britain of 
this floating reserve of tonnage was clearly seen in the war of 
1914-18. From the start, the trade of the country had to be 
readjusted, and new sources of supply found to replace those 
closed by the war. About a quarter of the ocean-going tonnage on 
the register was taken up, in the first few months, for naval and 
military purposes. Soon heavy losses began to be sustained. The 
annual carrying-power of the remaining ships was reduced by 
delays arising from the frightful congestion of the ports, due to 
war demands, often carelessly made, on port labour and facilities. 
Neutral ships were frightened away from British ports by the sub- 
marine campaign. As each crisis arose it was met; first by the 
ship-owners alone, afterwards by directing authorities, culminating 
in the Ministry of Shipping, and working with and through ship- 
ping organizations such as the Chamber of Shipping, the Liverpool 
Steam Ship Owners' Association and the Liner Conferences. Serv- 
ices were readjusted to  the new demands of trade; a large pro- 
portion of the ships trading between foreign ports were brought 
back into the trade of Great Britain t o  take the place of those 
sunk or requisitioned for war purposes. 

It was the crisis caused by the submarine campaign that first 
really brought home to the majority of the British people that, 

for about two-thirds of their annual consumption of food, and for 
the materials of their greatest industries, they depended on the 
labours of those who go down t o  the sea in ships, and on the 
enterprise and efficiency with which the ships were managed. The 
war brought home to them too, what manner of man the British 
merchant seaman is. Down to the end of the 18th century, most 
foreign-going ships went armed as a defence against pirates and 
privateers, and the British merchant seaman, by whom in those 
days the navy itself was manned, had proved himself a fierce and 
effective fighter. With the suppression of piracy, and the abolition 
of privateering by the Declaration of Paris in  1856, the arming 
of merchantmen had practically ceased, and when the German 
submarines broke through the accepted canons of war a t  sea, the 
seamen found themselves exposed to a deadly attack, against 
which they had no means of defence or retaliation. Yet there was 
neither panic nor holding back. Men whose ships had been tor- 
pedoed under them or blown u p  by mines, who had suffered 
hunger, thirst and cold in the long pull to  land, signed on again, 
as a matter of course, for another voyage exposed to the same 
risks. When it became possible to  arm them for their own de- 
fence, they used their weapons with skill and spirit, and many a 
mercantile skipper showed how well he could manoeuvre a ship in 
action. 

The maintenance of supplies under war conditions was the first 
task of British shipping; but beyond this, i t  was called upon to 
make an immense and vital contribution to the war effort of the 
Allied and Associated Powers. I t  provided many thousands of 
men for the royal navy, through direct enlistment and the calling 
up of the naval reserves; it  provided the ships and the bulk of the 
crews for the armed merchant cruisers that did so much of the 
work of patrol and convoy escort, and for the Auxiliary Patrol 
engaged in mine-laying, mine-sweeping, and submarine hunting 
in home waters. I t  provided the navy with indispensable auxil- 
iaries, and carried nearly 43,000,ooo tons of coal and a vast quan- 
tity of oil on Admiralty account. Without merchant shipping the 
battle fleets could neither have moved nor fought. 

British shipping was equally indispensable to the conduct of 
the war on land. Practically every British soldier landed in France 
was carried under the British flag. British ships brought Canadian, 
Australian, Indian and South African troops to  take their place 
on the western front, and carried the armies of the empire to Gal- 
lipoli, Mesopotamia, Palestine and the Balkans. When the United 
States came into the war, about 2,000,000 troops were transported 
to Europe. Of every hundred men, 49 were carried in British and 
45 in American vessels. 

Thus, including all movements of British and Allied troops, 
nurses, civilian staff, prisoners and refugees, the transport depart- 
ment provided tonnage from Aug. 1914, to  Oct. 1918, for 23,700,- 
ooo individual passages, of which nearly one-third involved voy- 
ages of considerable length. I n  addition they provided tonnage for 
the carriage of 2,200,000 animals and nearly 50,000,000 tons of 
munitions and military stores, or goods, such as military fodder, 
which were for direct account of the British and Allied War 
Offices. For the Salonika expedition 26 ships, averaging over 
5,000 tons, were lent to  the French War Office. 

Bri t ish Shipping Services to Allies.-On Oct. 31, 1918, 
29.5% of the total available deadweight tonnage under the Brit- 
ish flag was in direct naval and military service. Yet this service 
was only a part of the contribution of British shipping to the 
common cause. Neither France nor Italy nor Russia had tonnage 
adequate to the fulfilment of their requirements for food, fuel 
and munitions. Again and again, a t  moments when the British 
authorities were at  their wits' end to procure tonnage for  military 
and naval requirements, without reducing British imports (largely 
composed of materials for the munitions industries) below the 
danger point, a call would come for ships to  carry cereals, coal 
or munitions to the Allied ports, and so fa r  as was humanly pos- 
sible, every call was met. Over I j,5oo,ooo tons of coal were car- 
ried to France and Italy in British requisitioned ships alone. Out 
of 5,2 jo,ooo tons of coal and munitions received by Russia during 
1915 and 1916, two-thirds were carried in British ships. When 
France and Italy began to import meat, to supplement the rations 
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of their troops, they were almost destitute of insulated tonnage, I could, for all practical purposes, be written off, the supply of 
and out of 1.375,OOo tons purchased by them during the War, more 
than three-quarters were imported under the British flag. T o  
make good the deficit of the French and Italian harvests, 2,000,- 
ooo tons of cereals in British ships were diverted during the 
months Aug.-Oct. 1918, over and above supplies carried by Brit- 
ish ships already on Allied service. At the end of the iVar. France 
and Italy required 6.423.000 deadweight tons of shipping for their 
import services, and could provide, between them, 1,710,000 tons. 
The United States, all other Allies and neutrals together provided 
1,611,ooo tons (much of it  neutral tonnage under British control). 
Great Britain provided 3,102,000 tons. 

The bare facts are more eloquent than any rhetoric. The whole 
naval and military effort of the British empire and a great part of 
the military assistance provided by the United States, depended 
on British shipping. Without the assistance of British shipping 
the European Allies could have provided neither their armies, nor 
their industries, nor their people, with the supplies necessary for 
the continuance of the struggle. The story of the inter-Allied 
control of shipping is told elsewhere, but those who had most 
to do with it  would be the first to  admit how rnrnplpt~ly the 

carrying-power was still in excess of the normal demand in 1927. 
Tankers  and Motor  Ships.-So far as  the ships are con- 

cerned, the main feature of the post-war period was the influence 
of oil. The tank steamer, constructed for the carriage of oil ;n 
bulk, dates back to 1885, but the increasing use of oil fuel both 
in industry and transport was responsible for a n  immense increase 
in the world's tanker fleets during and since the War, and one 
main cause of this impetus to tanker construction was the sub- 
stitution of oil for coal in the bunkering of mercantile as  well 
as naval vessels. I n  1914 only 2.6% of the world's mercantile 
tonnage used oil under boilers, only o. 5% consisted of ships fitted 
with internal combustion engines. I n  1927 the proportions were 
28.4% and 6.6% respectively, and no less than 38% of the 
tonnage launched in that year consisted of motor ships. 

This new revolution in motive power has its dangers for Brit- 
' ish shipping, as it  diminishes the advantage derived from coal- 

fields within easy reach of the ports, and has combined with other 
factors to reduce the exports of British coal, to  which tramp 
steamers in the trade of Great Britain look for  the bulk of their 
o ~ t w a r d s  cargoes. I t  is not surprising, therefore, that British 

execution of the whole gigantic task depended on the skilled CO- / 
operation of British ship-owners, and the daring and devotion of / 
British seamen. 

Losses a n d  Dislocation.-The war services rendered by Brit- 
ish shipping were rendered a t  a heavy cost. Apart from casualties 
among those who served under the White Ensign, no fewer than 
14,661 officers and men of the merchant service and the fishing 
fleets lost their lives. while engaged in trade or transport. The 
material losses inflicted by submarines, mines and raiders 
amounted to 7,759,000 tons gross, or 38% of the tonnage under 
the British flag in June 1914. The net reduction in ocean-going 
tonnage (ships of 1.600 tons gross and up), after allowing for 
every form of replacement, was 18%. Many of the remaining 
ships had suffered in efficiency through delayed repairs. The 
whole industry was disorganized. The tramp trade had been 
temporarily destroyed by the requisition of vessels for  war pur- 
poses and the purchase of tramp tonnage by the liner companies 
to  make good their depleted services. The liner services them- 
selves had been violently dislocated in order to effect the con- 
centration of shipping on the short Atlantic routes, which alone 
enabled the available tonnage to carry, in 191 7-18, the essential 
minimum supplies. Many lucrative trades had been abandoned, 
for the time being, to  foreign competitors. 

Other nations, especially the Norwegians, whose sailors had 
shown extraordinary courage in maintaining the dangerous North 
sea trade, had suffered heavy losses, but these losses were quickly 
made good. The prohibition on shipbuilding for foreigners and 
on the sale of British ships to foreigners, imposed during the 
War, and maintained for some time after it, led to a great exten- 
sion of shipbuilding facilities in Scandinavia and elsewhere. The 
huge "emergency fleet" laid down in the United States during 
the War came rapidly into service. Japan, whose war losses had 
been light, had a tonnage, in June 1920, greater by 75% than 
before the War. By June 1919 the world's losses of tonnage had 
already been made good; by June 1923 the world's total tonnage, 
as recorded by Lloyd's Register, was 32% greater than in 1914; 
but the British empire percentage (although all losses had been 
made good) had declined from 42.8% to 33.8%; the American 
(including Great Lakes tonnage) had increased from 10.9% to 
26.0%. 

This huge increase in tonnage was out of a11 proportion to actual 
requirements. Indeed, the volume of the world's sea-borne trade, 
for several years after the War, was greatly reduced as the 
result of that great upheaval, and the existence of a mass of sur- 
plus tonnage led, after a short post-war boom, to the worst depres- 
sion the shipping industry has ever known. In  Jan. 1922 it  was 
estimated that ~r ,ooo,ooo gross tons of shipping were idle for 
want of employment, and although the position gradually im- 
proved, as trade recovered, and as it became evident that much 
of the American tonnage, hastily constructed during the War, 

owners, while adapting many of their steamers t o  burn oil under 
boilers, and placing large orders for motor ships, have taken the 
lead in research and experiment directed to  the discovery of a 
more economical employment of coal fuel, b y  the development 
of a new type of engine or the use of pulverized coal. 

As regards the internal organization of the industry, the War 
accelerated the tendency to amalgamation and combination, 
especially in the liner trades. I n  order to  maintain their depleted 
services, many of the big lines absorbed the fleets of other com- 
panies, or purchased tramp steamers, with the result of bringing 
a still larger proportion of the total tonnage under the ownership 
or control of a few powerful groups. The tramp trade itself has 
been heavily hit by the decline in British coal exports and by  the 
slackness of demand due to a surplusage of carrying-power. The 
line of demarcation between tramp and cargo-liner tonnage is not 
always clear; for many tramp owners put their ships "on the 
berth" for consecutive voyages to a particular port, during the 
busy season, and many liner companies place some of their 
vessels on the open freight market, when not required for their 
regular services. There is no doubt, however, that the lines have 
gained, and the tramps lost ground since the War;  but the 
necessity for coping with seasonal fluctuations will always provide 
employment for  tramp shipping, and any large increase in  the 
volume of world trade will lead to a revival of demand. 

Sh ipp ing  Policy.-In shipping policy two contrary tendencies 
are a t  work. The spirit of economic nationalism arising from the 
War has found expression, in many countries, in  a tendency to 
foster, by subsidy or protection, the national shipping, and to 
discriminate against foreign flags. The other tendency springs 
from an increasing sense of the international character of the 
shipping industry, and its absolute dependence on the free move- 
ment of the world's trade. I t  has found expression in the slogan 
of British ship-owners-"freedom of the seas in  the sense of equal 
treatment of all flags in all ports," and can be seen a t  work in the 
conventions on ports and flag discrimination concluded under 
the auspices of the League of Nations, and in the efforts of such 
bodies as the International Ship Owners' Conference and the 
International Maritime Law Committee to  procure uniformity of 
law and practice in  such matters as safety regulations and equip- 
ment, the conditions of employment afloat, ship-owners' liability, 
and shipping documents. 

I t  is natural t h a t  British ship-owners should have taken the 
lead in this movement, for, while the percentage of tonnage 
under the British flag is smaller than before the War, the British 
merchant navy is still much larger than that of any other nation, 
and takes a much larger share in the general carrying trade of the 
world. That position is likely to be retained, for geographical 
position, an indented cosstline, coal and iron in close proximity to  
the ports, and an accumulated capital larger than can be absorbed 
in the development of her internal resources, all draw Great 
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Britain to  the sea. Shipping, however, is only the handmaid of 
commerce, and the future prosperity both of British and of the 
world's shipping depends on the demand for transport created by 
the peaceful development of the world's resources, and on the 
ability of the ship-owners to  meet that demand by supplying 
cheap and efficient carrying power. I n  the past it  was the glory of 
shipping to extend the range of civilization by the discovery and 
exploration of new countries, and by enabling their empty spaces 
to be peopled from the surplus population of the old world. The 
period of discovery is over; the world has been mapped and 
charted. The tide of emigration has slackened with the growth of 
the new communities oversea. I t  remains for shipping to continue 
its beneficent task of redressing the uneven distribution of the 
world's natural resources by a system of exchange which renders 
the products of all climes available in all countries to  the benefit 
of all peoples. 
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Cd. 9,092 (1918); C. E. Fayle, The War  and the Shipping Industry 
(1926) ; Archibald Hurd, The Merchant Navy (1921, etc.) ; annual 
reports of the Chamber of Shipping of the United Kingdom and 
the Liverpool Steam Ship Owners' Association; Brassey'r Naval and 
Mercantile Annual; U .  S. Navigation Bureau (Commerce Dept.), 
Merchant Marzne Statistics (1924-date) ; U. S. Shipping Board, Re- 
search Bureau, Report on volume of water-borne foreign Com- 
merce of the United States, 1925/26; and Report of the National 
Merchant Marine Conference he!d under the auspices of the Chamber 
of Commerce of the United States (1925). (C. E. F.) 

SHIPPING: MERCHANT SHIPS OF THE WORLD. 
In  spite of the wealth of literature dealing with the sea and ships, 
there is very little information about the size of the fleets of the 
seafaring nations of the world before the nineteenth century. 
Mulhall estimates the total world tonnage of shipping in 1800 at  
4,026,000 tons. This is probably an under-estimate. Sir Henry 
Petty, writing about 1666, estimated the whole of the shipping of 
Europe at  2,000,000 tons distributed as follows:- 

Tons 
English . . . . . . . . . . . 500,ooo 
Dutch . 900,000 
Hamburgers with the subjects of Denmark and ~weden in 

the town of Dantzic . . . . . . . . 250,000 
Spain, Portugal and Italy . . . . . . . a jo,wo 

If Petty's figures are reliable, the English must have consider- 
ably improved their position relatively to the Dutch in the first 
half of the 17th century, for Sir Walter Raleigh writing in 1603/4 
states: "We send into the East Kingdoms yearly only one hundred 
ships, while the Shipowners of the Low Country send thither 
about three thousand ships." H e  estimated that the Low Coun- 
tries a t  that time possessed as many vessels of all sorts as eleven 
kingdoms of Christendom including Englani and that they built 
one thousand ships annually. The sailing ships in which the sea- 
borne trade of the world was carried in the middle ages would 
to-day be considered of very moderate size even in purely coasting 
trade. Vasco de Gama rounded the Cape of Good Hope in 1497 
with three vessels, the largest of which is described as of 1 2 0  

tons and the first voyage round the world was accomplished by 
Magellan between I 519 and 1522 with five vessels, the largest of 
which was only 130 tons. Vessels of greater size were, however, 
built and King Henry VIII.'s "Harry Grace a Died'-the Great 

Harry-is listed at  the head of the inventory (given after Henry 
VIII.'s death) as of 1,000 tons. 

The average size of I 52 ships in  the Spanish Armada was 389 
tons. The English fleet consisted of 76 of the Queen's ships aver- 
aging 1 2 1  tons each. The combined tonnage of the Spanish and 
English fleets was probably less than that of three or four modern 
transatlantic liners. More or less accurate statistics a t  any rate 
for the United Kingdom, the British colonies and the United 
States of America become available at  the end of the 18th cen- 
tury, or roughly from the time of the appearance of the steam 
vessel. The first patent for a steam engine appears to have been 
taken out in 1786 and a small steamer was constructed and em- 
ployed in towing on the Forth and Clyde canal in 1803. 

According to a Custom House return of 1830 there were 11 

steam vessels of 542 net tons belonging to the United Kingdom 
in 1814. Of these only one steamer of 69 net tons was registered. 
The 10 unregistered vessels were presumably river craft so that 
so far as sea-going shipping is concerned the year 1814 may be 
taken as the official beginning of the steamship era in British mer- 
chant shipping. In  the United States records one steam vessel of 
78 tons is shown for the year 1807 and 14 steam vessels of 2,917 
tons for the year 1814. An accurate statistical account of the de- 
velopment of merchant shipping in the United Kingdom and in 
foreign countries since 1814 is rendered difficult by the fact that 
some of the relevant figures are given in net tons and some in 
gross. The official statistics of the United Kingdom are expressed 
in net tons throughoyt, with alternative equivalents in gross tons 
for later years, but when comparative figures are required for 
foreign countries reliance has to be placed on the records pub- 
lished by Lloyd's Register of Shipping, and these have in recent 
years been expressed in gross tons only. I n  the following tables 
gross tonnage has been converted into net. The conversion ratios 
vary with the period of build of the ship, and the appropriate 
ratios have been estimated from the data available. 

Tables of Br i t i sh  Shipping.-Mulhall gives the following 
totals for British and Colonial shipping up to the year 1800. 

The table on p. 549 shows the tonnage of the merchant shipping 
on the register of the United Kingdom from 1791 to 1927, SO far 
as the records are available for the earlier years, i n  some detail 
for the period 1860 to 1890 when the rate of replacement of sail- 
ing vessels by steam vessels was particularly rapid, and yearly 
from 1914 to 1927. 

In 1870 the tonnage of sailing vessels was four times as great 
as that ofasteam vessels. By 1900 the position was reversed. The 
growth of the effective carrying power was much greater than is 
indicated by the mere tonnage figures as the steam vessel made 
three or four voyages for every voyage of the sailing vessel. The 
total tonnage owned in the United Kingdom was reduced by nearly 
24- million net tons between 1914 and 1918 by reason of war 
building failing to keep pace with war losses. Since the war the 
highest total reached was at  the end of 192 j when it  was prac- 
tically the same as a t  the end of 1912. The depression in shipping 
in the last few years has discouraged building and has accelerated 
the scrapping of older vessels, and tonnage on the register a t  the 
end of 1927 was more than a million tons less ~ h a n  a t  the end of 
1925. Since 1923 the Board of Trade returns show motor ship 
tonnage on the register separately. The increase from 263,000 
net tons in 1923 to 765,000 net tons in 1927 is not so great either 
absolutely or relatively to the total tonnage on the register as was 
the increase in steamship tonnage from 2,723,000 tons in 1880 
to 3,973.000 tons in 1885 and to 5,043,000 in 1890. 



SHIPPING 549 
Number and Tonnage of Registered Vessels Belonging to the United Kingdom Including Jersey, Guernsey and Isle of Man,  at the End of Each Year 

World Shipping.-Only approximate world figures are avail- 
able for the earlier years of the 19th century. I n  the following 
table the figures for the years 1886 to 1927 have been prepared 
from returns published by Lloyd's Register and the BureauVeritas. 
The earlier figures are estimates collected by Mulhall. The more 
recent figures have been converted from gross tons to net so as to  
make them comparable with the earlier figures and with the pre- 
ceding table applicable to  the United Kingdom. 

World's dfercantile Marine at Variozu Dates from 1800 to I927 

Year y 1  

- 

Year 

1791 . . 
1800 . . 
1810 . . 
1814 . . 
1819 . . 
1829 . . 
1841 . . 
1850 . . 
1860 . . 
1865 . . 
1870 . . 
1875 . . 
1880 . . 
1885 . . 
1890 . . / 1895 . . 
1900 . . 
1905 . . 
1910 . . 
1914 . . 
1915 . . 
1916 . . 
1917 . . 
1918 . . 
1919 . . 
1920 . . 
1921 . . 
1922 . . 
1923 . . 
1924 . . 
1925 . . 
1926 . . 
1927 . . 

N ~ T E . - I ~  
been previously lost had been continued up to this time on the registry, no evidence of their loss having been produced. 

The world's mercantile marine doubled itself between 1666 
and 1800 from the 2 million tons of Sir Henry Petty's estimate 
to  the 4 million tons of R!lulhall's estimate and increased tenfold 
between 1800 and 1922 from 4 million to 41 million net tons. 

No. 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . . . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
1,624 
1,823 
1,965 
2,170 
2,343 

of ships were 

1 8 0 0 .  . 
1820 . . 
1840 . . 
1860 . . 
1870 . . 
1880 . . 
1 8 8 6 .  . 
1 8 8 8 .  . 
1 8 9 0 .  . 
1900 . . 
1910 . . 
1914 . . 
1919 . . 
1920 . . 
1921 . . 
1922 . . 
1923 . . 
1924 . . 
I925 . . 
1926 . . 
1927 . . 

Motor ship tonnage has increased from 146,000 tons in 1914 to  
2,576,000 tons in 1927 and the same comment can be made as on 
the United Kingdom table that this increase is not so great either 
absolutely or relatively as the increase in steamships between 
1860 and 1870 or between 18 70 and 1880. The world's merchant 
shipping was on the whole increasing at  a rapid rate during the 
period. Sailing ship tonnage was increasing until 1860, roughly 
stationary until 1880 and has, on the whole, been steadily declin- 
ing since that date. 

The relative positions of the merchant fleets of the chief mari- 
time nations for the last 40  years can be studied from the pub- 
lished records of Lloyd's Register of Shipping which go back to 
1886. 

The table on the following page shows the steam (including 
motor) and sailing ship tonnage for June of the years 1886, 1914, 
1920 and 1927. Vessels of under IOO tons gross are omitted from 
Lloyd's Register figures. 

I n  1886 the United States occupied the second place numeri- 
cally, but much of its shipping was employed on the Great Lakes 
and in the reserved coasting trade, and Norway came immediately 
after the United Kingdom among world carriers. The columns 
of the table headed "1914" show the position immediately before 
the World War. The United States had dropped to third place 
and more than half of the 4.3 million tons of United States steam 
shipping was employed exclusively on the Great Lakes. 

Germany was by far the most important shipping country in 
the world after the United Kingdom. The figures for the year 
1920 are inserted in the table as showing the position immediately 
after the war better than the figures for 1918 or 1919. Early in 
1920 Germany surrendered all her larger vessels to  the Allies 
under the terms of the Peace Treaty and her steam tonnage was 
reduced to 419,000 gross tons, or less than she had in 1886. 

The United States total had increased to over 14+ million tons 
of steam and motor shipping, of which about 1 2 4  million gross 
tons was ocean-going. This huge increase in American shipping 
followed the completion during 1919 and 1920 of the building 
programme entered upon in the last years of the war. Much of 

Motor 

Xet tons 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
263,zoj 
384,840 
498,731 
629,431 
764,872 

obliged to register 

Total 

No. 

. . 

. . 
20,253 
21,550 
21,997 
19,110 
23,172 
25,984 
27,663 
28,787 
26,367 
25,461 
25,185 
23,662 
21,591 
2 1,003 
19,982 
20,581 
21,090 
21,065 
20,790 
20,074 
18,720 
18,191 
18,346 
18,616 
18,932 
18,971 
18,399 
18,355 
18,276 
18,110 
18,011 

anew. hIany 

-- 

Sail 1 

No. 

. . 

. . 

. . 
I 

24 
287 
790 

1,185 
2,000 

2,718 
3,178 
4,170 
5,247 
6,644 
7,410 
8,386 
9,209 

10,522 
1 2 , 0 0 0  
12~862 
12,771 

. 12,405 
11,534 
11,334 
11,791 
12,307 
12,660 
12,787 
10,813 
10,690 
10,526 
10,262 
10,030 

into operation under 

Net tons 

1,414,956 
1,698,81 I 
2,210,661 
2,414,170 
2,451,597 
2,199,959 
2,927,768 
3,565,133 
4,658,687 
5,760,309 
5,690,789 
6,152,467 
6,574,513 
7,430,045 
7,9783538 
8,988,450 
9,304,108 

10,735,582 
119555,663 
I Z : A I ~ ~ Z O ~  

12,427,110 
11,751,618 
10,2321099 
10,100,945 
107927,919 
11,361,084 
11,542,130 
11,797,225 
11,711,066 
11,716,435 
11,983,078 
11,906,528 
11,841,719 

vessels that had 

No. 

. . 
. . 

20,253 
21,549 
21,973 
18,823 
22,382 
24,799 
25,663 
26,069 
23,189 
21,291 
19,938 
17,018 
14,181 

*Includiig motor ships prior to 1914. 

Ket tons 
(coo's) 

. . 
2 0  

368 
1,710 
3,040 
5,880 
6,693 
9,040 
8,296 

13,857 
23,046 
28,108 
29,792 
32,603 
36,194 
37,176 
37,060 
35,963 
35,992 
35,600 
35,286 

Steam 

Net tons 

. . 

. . 

. . 
69 

2,548 
29,501 
95,678 

168,342 
454,327 
823,533 

1,112,934 
13945,570 
2,723,468 
3,973,483 
5,0423517 
6,121,555 
7,207,610 
9,064,816 

10,442,719 
11~621~635 
113650:349 
11,036,788 

9,606,671 
9,4973040 

10,334,986 
10,?771038 
10,932,369 
11,223,036 
10,897,138 
10,809,608 
10,964,526 
10,760,098 
10,570,515 

which owners 

Net tons 

1,414,956 
1,698,811 
2,210,661 
2,414,101 
2,449,049 
2,170,458 
2,832,090 
3,396,791 
4,204,360 
4,936,776 
4,577,855 
4,206,897 
3,851,045 
3,456,562 
2,936,021 

hTet tons 
(coo's) 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

. . 
146 
465 
590 
770 
949 

1,019 
1,206 
1,655 
2,109 
2,576 

1 ,617 1 2,866,895 
10,773 
10,059 
9,090 
8,203 
8,019 
7,669 
7,186 
6,857 
6,555 
6,309 
6,272 
6,184 
5,962 
5,842 
5,785 
5,678 

, 5,638 

Net tons 
(000's) 
4,026 
5,814 
9,012 

14,890 
I 2,900 
14,400 
11,217 
12,640 

9,166 
6,674 
4,624 
3,686 
2,722 
3,022 
2,772 
2,684 
2, 506 
2,241 
2,019 
1,887 
1,709 

2,096,498 
1,670,766 
1,1129944 

?93;567 
776,761 
714,830 
62 5,428 
603,905 
592,933 
584,046 
609,761 
574,189 
550,723 
521,987 
519,821 
516,999 
506,332 

Net tons 
(000's) 
4,026 
5,834 
9,380 

16,600 
15,940 
20,280 
17,910 
21,680 
17,462 
20,531 
27,670 
31,940 
32,979 
36,215 
39,736 
40,809 
38,585 
39,410 
39,666 
39,596 
39,571 

1827 the new Registry Act came 



SHIPPING 
Tonnage of the Vessels of roo Tons and Upwards Belonging to Each of the Several Countries of the World as Recorded i n  Var iow Editions of Lloyd's 

Rcgister Booh 

1 1 1886 I 1914 1 1920 1 1935 1 
Countries 

where owned Steam 

h-et 
tons 
(000) 
3,249 
1,377 

Great Britain and Ireland . . 
British Dominions . . .  

Gross 
tons 
(000) 

18,892 
1,632 -- 

20,524 

Gross 
tons 
(000) 
6,162 

378 

Net 
tons 
(000) 

365 
I57 

Total British empire . . 1 6,j40 4,625 

Gross 
tons 
(000) 
18,111 

2,032 

20,143 

United States including Gt. Lake: 
Japan . . . . . .  
Italy . . . . . . .  
F r a n c e .  . . . . .  
Germany . . . . .  
Norway. . . . . .  
Holland. . . . . .  
Sweden. . . . . .  

. . . . . .  Spain 
Denmark . . . . .  
Greece . . . . .  
Other countries . . . .  

Tota l .  . . . .  I 

Gross 
tom 
(000) 

2 2 0  

2 2 0  

440 

this tonnage was of doubtful value, nearly 2 million tons consist- 
ing of wooden vessels. During the last seven years, American 
tonnage has been steadily reduced while Germany has been slowly 
rebuilding her merchant fleet, and she is well on the way to regain 
her prewar position. 

Japan, Italy, France and Norway have all considerably im- 
proved their relative positions since 1914. 

The British Empire owned 63.6% of the mechanically pro- 
pelled shipping in the world in  1886, 35.2% in  r914, 37.4% in 
1920 and 34.6% in 1927. (L. I.) 

America. Materials for wooden ship construction were to be had 
cheaply and a t  locations convenient t o  the coast. Therefore a 
large shipbuilding industry was set up  and flourished along the 
North Atlantic seaboard. 

Soon after the United States became independent. its Govern- 
ment established a policy of industrial protection., This policy was 
extended to shipping and resulted almost immediately in a rapid 
increase of the volume of seagoing tonnage under the American 
flag. This is indicated in the table a t  the bottom of the page, 
authority for these figures being the division of research of the 
United States Maritime Commission. 

Gross 
tons 
( ~ 0 0 )  

17,298 
2,986 

20,284 

THE UNITED STATES 
I n  the 19th century United States shipping passed through 

stages of brilliance ( see  SHIPPIXG, HISTORY O F ) ,  gradually fading 
and declining into an inconsequential factor in the world's carry- 
ing trade, to  be-revived again since the World War in a new effort 
to  provide United States cargoes with ships of the same nation- 
ality suitable to  convey them to their respective destinations. 

Early in the history of American independence the shipping 
industry was pre-eminent among the industries developed on the 
western side of the Atlantic. At that time the United States was 
primarily a seacoast country, and overland transport had not 
been sufficiently developed to make exploitation of the interior 
convenient, while the size of the population did not make it 
urgent. Inter-state transport was chiefly by water, as was, of 
course, transportation between the states and the European 
sources of articles whose manufacture was not yet developed in 

Gross 
tons 
(-1 

1 0 2  

125 

United States Flag Ships Enzployed i n  Foreign Trade 1830 to 1939 
(Number of vessels not recorded prior to 1868) 

Gross 
tons 
(000) 

17,400 
3,111 

I -- year I hTumber / Gross tons I 

-%- 

227 / 20,511 

Steam, ATIolor aizd Sailitzg Vessels of the America?~ Merchalzt Marive, 1830 to 1939 
(?;umber of vessels not recorded prior to 1868) 

I 1 Steam 

Number / Gross tons Gross tons 
- 

64,472 
202,339 
525,947 
867,937 

Motor 1 Sail 

Kumbcr 

. . 

*Includes canal boats a i d  barges. 

Total 
- 

Gross tons 

. . 

. . 

Xumber 

. . 

Gross tons 

*1,127,304 
*1,978,425 



SHIPPING 
The table in  co]. 2 of the preceding page shows United States 1 passed the Merchant Marine Act of 1936. 

shipping reached a peak a t  the time when sailing vessels were at the 
height of their development. In  this type of shipping, Cnited 
States shipowners and shipbuilders enjoyed advantages in the cost 
of construction of vessels which did not continue with the incom- 
ing of the steam ship. Almost simultaneously with this latter de- 
velopment, came the development of the railroad, large increases 
in the population, and a natural instinct, fostered by the govern- 
ment, to  explore and settle the interior regions of the United 
States; all of which combined to divert national interest away 
from the sea. I n  the table below is shown the percentage of United 
States cargoes carried in United States vessels over a period of 
about one hundred years. 

Under the terms of this Act the former United States Shipping 
Board Bureau and the Merchant Fleet Corporation were abolished 
and they were replaced by the United States Maritime Commis- 
sion. 

Also the former mail pay contracts were cancelled and in their 
stead mere given direct ship construction and ship operating 
subsidies. 

There was formulated a 10-year replacement program calling 
for 500 new ships or 50 ships per year. The first of these new 
ships was launched in 1939. 

BIBLIOGRAPHY.-W. S. Lindsay, History of Merchant Shipping end 
Ancient Conzmerce (1874-76) ; Lloyd's Register of Shipping (annual) ; 
Bureau Veritas (Annual) ; House of Commons Papers; Annual State- 
went of the Navigation and Shipping of the United Kingdom; Stastzs- 
tical A bstrast of the United Kingdom; Annual Report of the Director Year of Bureau of Marine Inspection and Navigation, Department of Com- 
merce, Washington, D C. ; Annual and special Reports of the United 
States Maritime Commission, Washington, D.C. (E. S. L.) 

SHIPPING, MINISTRY OF, one of the temporary British 
1850 . . 72. j  1920 . . 

66.5 1 0 2  . . / departments of State brought into existence when Llnyd George 
34.1 

35.6 1930 . . uecarne prime li~iaister in Dec. 1916. Shipping had long bcci; rcc- 
17.4 1935 . ognized within a limited circle as a vital factor in the prosecution 
12.9 1936 . . 35.7 of the 'Il'orld War, but it was only about this time that the 

intensification of the submarine campaign, coupled with the ever- 
military demands upon sea transport, gave grounds for  

real anxiety in regard to  the shipping resources of the ~ l l i ~ ~ .  
~h~ object in view was thus to bring all the shipping available 

under the control of one authority to ensure its most economical 
employment under war conditions and for war purposes. 

T h e  Development  of the Shipp ing  Problem.-At the out- 
break of war Great Britain stood easily first among mercantile 
nations, Germany, whose ships Rere compelled fronl the begin- 
ning of the conflict to  seek safety in port, being her only com- 
petitor. T - , ~  possibility that the available tonnage might prove 
insufficient did not therefore at  first enter into the calculations 
of the Government, though there u7as ground for anxiety lest 
ships be prevented from putting to sea and a successful 
scheme of insurance against war risks had been carefully worked 
out beforehand. No ship was prevented from going to sea by lack 
of crew, though at  one period on certain routes the loss of one 
ship in three was almost certain. once the continued employment 
of the &ips had been assured there seemed at the outset to  be 
no cause for anxiety as  to the sufficiency of the 18,000,ooo tons 
of ocean-going ships with which Great Britain entered the war. 
Ships were taken up for service with the fleet and as transports 
as occasion arose, the vast majority remaining free to  fulfil their 
normal functions, subject only to restrictions imposed in the 
interests of safety. I t  was not until the war had been in progress 
for more than a year that the conservation of shiming by  eliminat- 
ing unnecessary demands began; in 1916 the restriction of im- 
ports as a means of relieving the pressure upon tonnage was first 
embarked upon. (See WAR CONTROL OF SHIPPING.) 

The possibility that shipping might prove a governing factor 
when once realized was not allowed to escape from view, and the 
facts were not less patent to the enemy. Intensified activity fol- 
lowed on both sides. The submarine campaign became a definite 
challenge upon the issue of which all Germany's hopes were cen- 
tred. The establishment of the Shipping Control Committee 
(q.v.), marked the beginning of the new phase, and the constant 
occurrence of new demands handled by different governmental 
authorities tended to throw the economic system of the country 
out of gear and led to a risk that necessary services might be 
starved while surplus tonnage was seeking profitable but nationally 
disadvantageous employment elsewhere. 

T h e  Pre-exis t ing Organization.- Prior t o  the creation of the 
Ministry the two authorities directly concerned with merchant 
shipping were the Transport Department of the Admiralty and 
the Board of Trade. The primary function of the former was to  
select, if necessary equip for service, and direct the movements of, 
the ships required by the Navy, and during the war its responsi- 
bilities expanded rapidly. I t s  activities however did not extend t o  
matters coming within the purview of the Board of Trade, the 

1 
  he outbreak of war in 1914 indirectly resulted in a severe dis- 

location of ocean traffic through American ports due to the diver- 
sion of European vessels regularly operated in the United States 
trades to  military usage. This situation gave rise to Congressional 
consideration of the shipping problem which resulted in the 
passage of the Shipping Act of 1916. This act was designed to 
create a board which would regulate shipping passing through 
American ports and make researches which would lead the way for 
iurrher developmellt of a national shipping program. With the 
entrance of the United States into the World War and following 
the call on its Government for ships to assist the Allies in convey- 
ing troops and supplies across the Atlantic. the shipping board was 
utilized by the president of the United States as an agency for 
carrying out the largest shipbuilding program of history. 

In  the course of this program covering a period of four Years, a 
total of 2,314 ships, aggregating 13,636,967 deadweight tons, was 
built. I n  addition to the construction of vessels, much tonnage 
was secured from other sources. The entire program is indicated 
in the following table: 

Constructed . . . 
Seized from enemy alien 

owners . . . , 
Purchased . . . . 
Transferred to shipping 

board from other govern- 
ment departments . . 

T o t a l .  . . . 
L 

Hostilities ceased prior to  the t ~ m e  construction on the majority 
of the new tonnage was completed, but most of it was well on the 
way before the signing of the armistice and contracts for ~ t s  corn- 
pletion had been made. 

T o  solve the problem presented by this fleet's existence the 
Merchant Marine Act of 1920 was passed. Trade routes necessary 
to the foreign trade of the United States were established and 
then without dislocation of service were transferred to the owner- 
ship of citizens of the United States for private operation. T o  
further facilitate this private operation and to better meet the 
foreign competition on many of the trade routes, Congress passed 
the Merchant Marine Act of 1928. Under the terms of this Act 
42 new ships were constructed and 40 ships were reconditioned. 

By 1936, both as the result of the world wide depression and 
certain inadequate terms of the 1928 Act, i t  was found necessary 
t o  both replace the former mail pay contracts under which most 
of the private operators in the foreign trade were operating, and 
also to  speed up the replacement of obsolete tonnage, and Congress 

Number of 
vessels 

2,314 

105 
103 

2 I 

2,543 

- 
*ggregate dead- 

weight tons 

13,636,967 

675,441 
368'305 

25,504 

14,706,217 
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are-war responsibility of which, so far as shipping was concerned. 
was limited to regulating in the interests of passengers and crew 
the conditions under which ships were employed. This responsibil- 
ity was extended during the war to include such measures of con- 
trol as became necessary in connection with other activities of the 
Board, which, inter alia, is responsible for watching the general 
economic condition of the country, and in that capacity it had 
to devise measures for checking developments which appeared to 
threaten British economic welfare. Two Committees were set up 
by the Board in  November 191; with that object. The first-the 
Ship Licensing Committee-could debar any British ship from 
undertaking a voyage which for any reason was not approved. The 
second-the Requisitioning (Carriage of Foodstuffs) Committee 
-directed British shipping into channels which would assist the 
importation of food or other necessities. The Board of Trade also 
from the outbreak of war undertook direct responsibility for, and 
transport of, all imports of frozen meat. I t  also saw that the 
interests of the Mercantile Marine were not overlooked in the 
competition for materials and for vacant slips in  the ship-yards. 

The Trade Division of the Admiralty, primarily concerned with 
the regulation of the movements of British ships from the stand- 
point of safety, developed during the first two years of war im- 
portant functions in relation to  neutral shipping by means of a 
system of control of British bunker coal; and a t  the end of 1915 
the Port and Transit Executive Committee was set up to expedite 
the flow of traffic through the ports. 

T h e  I n t e r n a l  O r g a n i z a t i o n  of the Ministry.-The Ministry 
was organized upon the usual model of a Department of State. 
'I'he Controller, Sir Joseph Paton Maclay (afterwards Lord hfac- 
lay), was a member of the Cabinet, though not of the War 
Cabinet. H e  was not a member of the House of Commons and 
declined to seek election, questions in the House being answered 
by the parliamentary secretary, while on occasions of exceptional 
importance a member of the War Cabinet was available to state 
its case. 

The staff of the Ministry was drawn from a variety of sources. 
The Transport Department of the Admiralty was transferred to 
it  en bloc, also certain small sections of the Board of Trade; and 
as the work grew, the necessary personnel was obtained by the 
temporary transfer of trained civil servants and by volunteers 
from shipping firms. 

At the outset the Admiralty was inclined t o  regret the loss of 
control necessitated by the creation of a separate Ministry of 
Shipping, but the difficulty was solved by a compromise, the Di- 
rector of Transport (the Chief Executive Officer of the Depart- 
ment) becoming directly responsible to the Board of Admiralty 
for all shipping employed on naval service, the Admiralty retain- 
ing the right to order the movements of the shipping on which they 
depended for t t i r  supplies. 

The Shipping Control Committee became in effect the Coun- 
cil, or supreme deliberative body, in the Ministry and was con- 
stantly consulted by the Controller, who addressed himself from 
the first to  the question of increasing the available supply of 
shipping. At home the scarcity of material and labour and the 
competing demands of the Navy had brought the output of the 
yards to far below their normal capacity. I t  was decided to con- 
centrate on the production of standardized cargo vessels of the 
simplest design; and the co-operation of the shipbuilders was se- 
cured. Simultaneously steps were taken to place contracts with 
shipbuilding yards abroad-in Japan, the United States of America 
and Canada, and the resources of every firm at  home or abroad 
which had berths available were utilized t o  the utmost. 

After a few months the responsibility for all shipbuilding was 
transferred to  the Controller of the Navy, but the Minister of 
Shipping continued to keep in close touch and the marked im- 
provement in the output of new merchant tonnage which helped 
to relieve the situation later in  the war was largely due to the 
programme which he had drawn up. 

The executive work of the Ministry was under the Director of 
Transport and Shipping, an officer who had previously been 
Director of Transport under the Admiralty; his immediate assist- 
ants were also styled directors, dealing respectively with technical 

matters, with the selection and allocation of ships to  ihe various 
services, with the management of the various classes of transport, 
naval, military and commercial, and coastwise shipping under 
private control, and the work of the port. 

To  the secretariat was assigned the handling of questions 
concerned with general policy and the conduct of correspondence 
with other departments and with the public in  connection 
therewith. I t  also dealt with all establishment questions and 
was responsible for all business not definitely assigned to one or 
other of the executive branches, such as negotiations for se- 
curing the control of neutral tonnage, and the work of the National 
Maritime Board,-a body consisting of representatives of owners 
and employees, set up  t o  settle questions connected with the pay 
of officers and men of the Mercantile Marine. 

The Tonnage Priority Committee decided between compet- 
ing claims for freight and scaled down the programmes of the 
various import services, bringing them within the scope of the 
tonnage available. 

The Ministry relied on the estimates of the Statistical Branch 
and, when it became necessary to  bring under a single control the 
tonnage resources of all the Allies, the Allied Maritime Transport 
Council (9.v.) was set up. A small Legal Branch was set up  to 
advise upon questions arising in day-to-day administration of the 
Department and to represent the Ministry in  Admiralty adjudica- 
tions in regard to compensation for ships lost upon Government 
service. 

The financial work of the Ministry attained very large dimen- 
sions for with practically the whole of British shipping under 
requisition, enormous sums were payable in monthly hire, and 
heavy claims for loss and damage to ships had to be met. 

( J .  A.1 
SHIPPING : REGISTRATION, CLASSIFICATION 

AND STATE REGULATION. Registration.- It is essen- 
tial that every ship should have a certificate of identity, or 
of registry, for facility in maritime trading. The  Navigation Acts 
of Great Britain from 1660 onwards made the registration of 
vessels compulsory, and this requirement is still contained in the 
Merchant Shipping Acts. 

T o  obtain a certificate, an application must be made by  the 
owners, stating their qualifications for owdership and their financial 
interests. A certificate from the builders must be produced giving 
a description of the ship, the estimated tonnage, and the time 
and place of build. A surveyor of the Board of Trade measures 
the vessel for tonnage and for registration, and prepares a certifi- 
cate of particulars which include the draught marks a t  the bow 
and stern. The registrar then issues a certificate ("carving note") 
which gives the vessel an official number and which states the 
registered or net tonnage and the port of registry. The builder 
thus authorized cuts the official number and the registered or net 
tonnage in the steel structure of the ship (usually on the beam 
at  the after end of the main hatchway, immediately before the 
bridge), marks the port of registry and the name of the ship on 
the stern, and the name only on each side of the bow, the draught 
marks having already been marked and checked by the surveyor. 
The necessary particulars are then entered in the official register, 
and a certificate of registry in conformity with these particulars, 
but to  which is added the name of the master, is given to the 
owners. As there is often some confusion as to  what is meant by 
"registered tonnage," it should always be remembered that this 
term is usually applied to  the net tonnage, that is, the tonnage on 
which dues are assessed, and is the tonnage which is marked on 
the ship for purposes of identification. (For particulars of meas- 
urement see SFTIPPING: Tonnage Terms.) 

Lloyd's Register.-There are certain societies formed b y  the 
sea interests which have for their purpose what is termed the 
classification of ships. The most famous and influential as well 
as the oldest of these bodies is Lloyd's Register of Shipping, which 
was founded in 1760 and reconstituted in 1834 "for the purpose of 
obtaining for the use of Merchants, Shipowners and Underwriters 
a faithful and accurate classification of mercantile shipping, and 
for their government adopt from time to time a code of rules 
and regulations," and which may be taken as a standard to illus- 
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trate the important part played by classification societies in the 
working of the mercantile marine. The society prints annually a 
Rsgister Book containing the names and particulars of all the 
ships in the world over IOO tons gross, and where the vessels are 
classed with the society the characters assigned with full particu- 
lars are given. I t  publishes, a t  regular intervals, certain valuable 
statistical summaries of the position of shipping with reference to  
its growth, change, and so  forth, which are regarded by the ship- 
ping world as its "barometer," and which form a sensitive index 
of the position of the world's trade generally. 

The rules fix the quality and strength of the material to be 
used in the construction, the thicknesses of the parts of the hull, 
the equipment of anchors and cables as well as the requirements 
for machinery. The use of the expression "AI at  Lloyd's" a s  a 
hall-mark of excellence indicates that from the design stage t o  
the end of its existence the fitness of the ship is under control. 
When a new ship is contracted for, plans of the design showing 
details of the various parts of the structure are submitted and 
amended where necessary. The materials to be used in the con- 
struction are tested by the society's surveyors, and its officers 
S I I ~ C ~ V ~ S P  the a c t ~ ~ a l  huilding of the ship and its machinery When 
it is completed a certificate is issued to the effect that the general 
regulations and practice of the society have been complied with, 
and the character or symbol of classification is attached to the 
vessel's name in the register of the society. The ship enters into 
service, and a t  regular intervals-generally every four years-is 
required t o  undergo a special survey and overhauling a t  the hands 
of the surveyors, under specific regulations. 

Lloyd's Register of Shipping is voluntarily maintained by the 
shipping community, and is governed by a committee composed 
of the most representative men in the various branches of the 
industry-shipowners, underwriters, and ship and engine builders. 
I t  has similar committees in the United States, France, Holland, 
Sweden, and Japan. I t  thus forms a link between the sea-faring 
communities of the world which cannot be supplied by inter- 
national political means, and forms a community of sea-faring 
interests whose purpose is  t o  ensure the fitness of ships. I t s  
highly trained technical experts are to  be found in every centre 
of shipping activity in  the world. (See LLOYD'S REGISTER OF 
SHIPPING.) 

Classification Societies.-Most countries have set up their 
own national classification societies, in some instances partly 
under Government direction. These comprise the Bureau Veritas, 
with headquarters in  France; the Norske Veritas, with head- 
quarters in Norway; the Germanischer Lloyd, with headquarters 
in Germany; the American Bureau, which was resuscitated when 
the United States entered the World War; the Registro Italiano in 
Italy; and a Society in Japan of very recent origin; these societies 
differ somewhat in the particular symbols which they attach to the 
various classes. Although their printed regulations for the con- 
struction of ships and machinery do not differ greatly, there are 
differences of practice in regard to  the administration of the 
various rules. T h e  principal classification societies in 1927, and 
the tonnage of vessels (steam, motor and sail) classed, were:- 

Lloyd's Register of Shipping, with headquarters in Tomgross I 
London . . . 29,605,303 

British Corporation for the survey and ~ e ~ i s t &  of 
Shipping, in Glasgow . . . 4,484,782 

American Bureau of Shipping, a t  ~ e k  ~ b r k  . . . 8,580,532 
Bureau Veritas, at Paris . . . . . . . 5,870,900 
Germanischer Lloyd, a t  Berlin . . . . . . 3,837,222 
Norske Veritas, a t  Oslo . . . . . . 1,847r334 
Registro Italiano, a t  Genoa . . . . . . 2,712,316 
I t  will be seen that the major portion of the total tonnage owned 

in the world, which in 1927 was some 63 million tons gross, plies 
under the aegis of one or other of the principal classification 
societies-a clear indication that, to  the world's mercantile marine, 
classification is an indispensable adjunct. 

The Bureau Veritas was founded in Antwerp in 1828, to make 
known t o  underwriters the qualities and defects of ships frequent- 
ing Dutch and Belgian ports. I n  1832 the headquarters were 
moved to Paris, and in due time its influence spread to countries 

where shipowning or shipbuilding existed. I n  1851 rules were 
drawn up  for the construction of wood ships, and about 1867 for 
iron. Rules for steel came later, and also rules for the construc- 
tion of machinery, and as circumstances arose provision was made 
for special types, such as oil-tank vessels, turret vessels, and 
dredgers, as well as for the testing of materials. These rules have 
been revised from time to time, and special rules issued for ships 
intended for inland waters, for yachts and for motor boats. 

The British Corporation was founded in 1890, and obtained its 
charter under the Merchant Shipping Acts for the assignment of 
freeboards; its first rules were issued in 1893. I t s  inception was 
due to the enterprise and influence of a number of leading ship- 
owners, shipbuilders and engineers more particularly connected 
with Glasgow and the west of Scotland, the first aim of the 
founders being to provide an independent society thoroughly 
capable of dealing with the complicated questions which were 
likely to  arise under the Load Line Act then coming into operation. 
The Liverpool Registry, which had once been independent, had 
been absorbed into Lloyd's Register some years before, and it was 
thought that the enormous shipbuilding interests of the country 
demanded the existence of a society whose friendly rivalry with 
the great society of Lloyd's Register would have a beneficial in- 
fluence on the shipbuilding of the country. The British Corpora- 
tion have a working agreement with the Registro Italiano, the 
American Bureau of Shipping, and the Imperial Japanese Corpora- 
tion, which provides for the mutual recognition by these bodies 
of the classification and survey of vessels conducted by them. 

The American Bureau of Shipping, established in 1867 as  the 
Record of4American and Foreign Shipping, was resuscitated as 
the result of the large construction of merchant ships built by the 
United States for their use in the World War, and is officially 
supported by the United States Government. 

The Norske Veritas was established in 1894 by the various 
marine insurance clubs of Norway. Previously each club had its 
own separate staff of surveyors, on whose report depended the 
class of the vessel and the premium t o  be paid. As ships rose in 
value and reinsurance became the rule, a desire for mutual pro- 
tection led to  the establishment of the Norske Veritas with one 
uniform system of classification and valuation. 

The Germanischer Lloyd was established in 1867, and reorgan- 
ized as a joint-stock company in 1889. I ts  functions are carried 
out by officers a t  the central office in Berlin, assisted by  a staff of 
surveyors in  Germany and a t  the principal foreign ports-the 
latter under control of agents, who are mostly consuls. I n  all 
foreign parts in which the Germanischer Lloyd has no representa- 
tive, the German consuls are required by  order of their Govern- 
ment to  exercise the functions of an agent of the Germanischer 
Lloyd. 

The Registro Italiano was first founded in 1861, and has passed 
through many changes of late years, the first of which occurred 
in 1910, when it  was reconstituted as the Registro Nazionale 
Italiano. Later it  became the Registro Navale Italiano, and after 
the World War, was amalgamated with the other Italian institu- 
tion, the Veritas Adriatico, by the wishes of the Italian Govern- 
ment, in order that one Italian Register of Shipping should be 
established, under the name Registro Italiano. 

The highest class assigned by the societies upon the completion 
of a ship is marked as follows:- 

Llovd's Register . . . . . . +100A1 ckT.MC 
~ u G e a u ~ e G t a s  . . . . . , +@3/3L i,j--- 
British Corporation . . . . . B. S.+ M. B. S.* 
Norske Veritas . . . . . . +IAI +MV, KV 
Germanischer Lloyd . . . . . +1004 +MC 
Re~istro Italiano . . . . . . *100A1. 1. L 

The star or cross in each case denotes special survey during con- 
struction. I n  Lloyd's Register 100A refers to conformity with the 
rule requirements; the figure 1 to the efficiency of the equipment 
of anchors and cables; LMC denotes Lloyd's Machinery Cer- 
tificate. I n  the Bureau Veritas the encircled I expresses the first 
division of classification (out of three), the two rings denoting 
that the ship is divided into a sufficient number of 'watertight 
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compartments to enable her to  float in still water with any two 
open t o  the sea; 3/3 expresses completeness and efficiency of 
hull and machinery; the letter following 3/3 indicates the navi- 
g2tion for which the vessel is intended, L signifying unrestricted 
ocean trading; the first 1 shows that the wood portions of the 
hull are entirely satisfactory, while the second 1 has the same 
significance in respect to the equipment of masts, spars, rigging, 
anchors, cables and boats. In  the British Corporation Register, 
B.S. signifies conformity with all requirements, these letters stand- 
ing for British Standard; M.B.S. signifies that the machinery 
also conforms. In  the Norske Veritas 1 ~ 1  denotes compliance with 
rule requirements as regards the hull; MV and KV signify that 
the vessel has a Norske Veritas certificate for engines and boilers. 
The third figure A denotes the efficient state of the equipment. In  
the Germanischer Lloyd the mark IOO 6 signifies that the ship, 
including equipment, fulfils the requirements of the highest class 
of the society. The figure 4 indicates that the class is to be regu- 
larly renewed after special surveys held in periods of four years 
each. MC signifies that the machinery conforms with the rules 
and has obtained a separate certificate. I n  the Registro Italiano 
lOOA refers to  conformity with the rules, the first 1 to the equip- 
ment of the hull, and the second 1 to the equipment of the pro- 
pelling power (whether sails or machinery). The letter following 
the class indicates the navigation for which the ship is intended, L 
signifying unrestricted ocean trading. I n  the American Bureau, 
A1 denotes conformity with the rules, E referring to the equip 
ment, and AMS signifies American Machinery Survey. 

S t a t e  Regulation.- In Great Britain the State maintains con- 
trol in matters concerning the safety of life a t  sea, while leaving 
much to the sea-faring interests as far as the safety of ship and 
cargo is concerned. Thus, for instance, while the classification cer- 
tificates of Lloyd's Register are accepted as sufficient evidence that 
the vessel, her machinery and equipment are in a proper sea- 
worthy condition, yet when i t  comes to the provisions for the 
safety of crew and passengers the Marine Department of the 
British Board of Trade sees that proper provision is made for 

(a) the accommodation for crew and emigrants; 
(b )  boats and life-saving appliances; 
(c) wireless, navigation fittings and control; 
(d)  the carriage of special cargoes such as wood, grain and coal; 
(e) the marking of the proper load line of a cargo ship, and 
( f )  the subdivision of passenger vessels. 

Authority is given to the Board of Trade by the Merchant Ship- 
ping Acts of 1894 to prepare and to administer regulations neces- 
sary for safety a t  sea, of which the principal are those relating 
to the marking of a load line. 

Loadl ines:  (a) Cargo Vesse2s.-The loadline is not a modern 
feature, for the vessels of the Italian republics probably before 
A.D. 1000 had a mark printed on their sides to indicate that the 
ship should not be loaded beyond this point. The Sardinian mark 
was the centre of a painted ring-practically the same as  to-day. 
The modern story of the loadline is less than a century old, for 
about 1835 the committee of Lloyd's proposed that a freeboard 
of 3 inches per foot depth of hold should be used as a guide for 
safe loading. The freeboard or free side was the vertical distance 
from the upper (i.e., the top continuous) deck to the waterline, 
and Lloyd's rule approximately stated that this freeboard should 
be 4 of the depth of the ship. While other rules were also tried, 
the first definite proposal to deal logically with the relation of 
freeboard to size and type of ship was sent by the Institution of 
Naval Architects to the Board of Trade in 1867. I n  1871 a 
Merchant Shipping Act was passed requiring a scale of feet to 
be marked a t  the bow and stern showing the draught, and author- 
izing the Board of Trade to appoint persons to record the draught 
of water of vessels leaving port. Lloyd's Register of Shipping, in 
about 1873, required what were known as Awning Decked Vessels 
to have a maximum loadline marked. I n  1874 the Royal Com- 
mission on Unseaworthy Ships dealt with the question of load- 
lines, and under the stimulus of Samuel Plimsoll three Merchant 
Shipping Acts were passed by parliament in 1874-75-76, which 
together brought the freeboard question to a definite position. 
(The sailor to-day regards the freeboard mark as the "Plimsoll" 

line.) These acts required the owners of foreign-going ships to  
mark the position of the upper deck line and to mark also a cir- 
cular disc showing the maximum draught to  which they claimed 
to load, while the distance between the deck line and the centre 
of the disc was recorded and inserted in the agreement with the 
crew. 

While by the act of 1873 the Board of Trade were given power 
to detain overladen ships, yet without certain rules for guidance 
as to what constituted an overladen vessel the surveyors a t  the 
ports were in an impossible position. In  order to  remove these 
difficulties Benjamin Martell, the chief surveyor t o  Lloyd's Regis- 
ter, suggested in 1874 a series of tables of freeboard based on 
actual experience with British vessels. The Board of Trade in 
1875 called a conference with Lloyd's Register which laid down 
as principles that-(i.) There should be an enclosed buoyant 
volume above water which should be a certain proportion of the 
volume of the ship below water; (ii.) There should be a certain 
height of the exposed deck a t  particular places (known as "height 
of platform") such a s  a t  the forecastle and bow, at  the stem, and 
at the bridge or navigating position; (iii.) The construction of the 
vessel should be sufficiently strong, and all exposed openings in 
the main or weather deck should be properly closed. 

The question of tables, based on these principles, was further 
examined by Lloyd's Register in 1882 and by the Board of Trade 
which appointed the first loadline committee in 1883. This com- 
mittee drew up a set of tables which was adopted voluntarily in 
1885 and made compulsory by the Merchant Shipping Acts of 
1890. Authority was. given by the Board of Trade to  Lloyd's 
Register, the Bureau Veritas, and the British Corporation to fix 
the freeboards on behalf of the Government. The Rules and 
Tables drawn up  in 1890 have served since that time as the basis 
of freeboard; they have been examined and adjusted on several 
occasions principally in 1898 and in 1906, in which latter year 
the Merchant Shipping Acts were amended to apply to  all foreign 
vessels using British ports. I n  1908 an arrangement was made with 
Germany to adjust the differences between the practice of the 
two nations. As a consequence those tables have not only remained 
in force but have been adopted by all the maritime countries. 

In  1913 a further load line committee was appointed and 
reported in 1915, but the war delayed any action, and in 1927 
another committee was asked to reconsider the whole problem, 
and in addition to  examine (a) the practice of various countries 
which permitted vessels carrying wood cargoes to load deeper, and 
(b)  the contention of the United States that oil tankers (vessels 
carrying entire cargoes of oil) could with safety be loaded deeper 
than ordinary ships. This committee is still sitting, and has before 
it  a suggested departure in principle, viz. :-to allow vessels which 
carry whole cargoes of timber and oil t o  be loaded deeper than 
other ships. 

The detailed calculations to  ascertain the freeboard of a vessel 
are necessarily complex and can only be  undertaken by  an expert. 
In  order however to give an idea of the actual amount of free- 
board it may be taken roughly that for a cargo vessel having a 
forecastle, a bridge and a poop the freeboard will be about one 
quarter of the depth of the ship from the keel t o  the uppermost 
continuous deck. 

(b) Passenger S1zips.-The question of additional protection 
of passenger ships arose from a committee which in 1887 was 
considering the regulations for boats and life-saving appliances on 
British vessels; Thomas Gray, the official tlien in charge of the 
Marine Department of the Board of Trade, suggested that a proper 
arrangement of internal partitions ("bulkheads") should be pro- 
vided in order that the vessel might remain afloat for a reasonable 
length of time to enable the life-saving appliances to be used. The 
Bulkhead Committee of 1890 suggested rules for the number and 
position of bulkheads, which permitted a reduction in the amount 
of life-saving appliances. The conclusions of this committee deter- 
mined the practice until 1911, when the Merchant Shipping ad- 
visory committee suggested that the question of life-saving 
appliances needed adjustment. Following the loss of the "Titanic" 
in April 19r2 a Bulkhead Committee was appointed to  considel 
the whole question, but after the Court of Enquiry presided over 
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by Lord Mersey, the question of subdivision was separated from 
that of life-saving appilances. Consequently for che firsc time 
regulations were prepared for the number and position of bulk- 
heads (subdivision). It was laid down that passenger vessels 
should have as efficient a scheme of subdivision as the nature of 
their service or their trade would allow. I t  was realized that regu- 
lations which destroyed the economic possibilities of trade were 
worse than useless. 

While this committee was sitting an international conference 
was held in London to consider the whole question of safety of life 
a t  sea-embracing subdivision, life-saving appliances, wireless and 
navigation. The general lines of agreement were embodied in a 
convention signed by all the principal maritime nations (save 
Japan) in March 1914-and adopted by parliament in Great 
Britain and some other countries; but it  was only made partially 
operative on account of the World War. As in certain respects the 
subdivision regulations were incomplete, the British Government 
only put into operation the minimum requirements and applied 
these to  all passenger vessels which carried more than 12 pas- 
sengers. When however during the war the provisions of the con- 
vention were examined in regard to new ships, it was rapidly found 
that such drastic alterations were required to vessels carrying a 
relatively small number of passengers as to render them econom- 
ically impossible. 

The whole question has been re-examined both by Governments 
and by the International Chamber of Shipping, and as a result the 
ques~tion of revising the whole convention was under consideration 
in 1928. I t  has been generally recognized that while the regula- 
tions laid down in 1913-14 might be deemed to apply to vessels 
almost wholly devoted to passengers, such as the lafge liners on 
the Sor th  Atlantic, yet considerable alterations are necessary to  
apply them to all other passenger ships. 

Any system of subdivision must take into account- 
(a) the spring of (i.e., distance between) bulkheads-the 

more passengers carried the closer is the spacing; 
(b) the height of the bulkheads above water-the greater the 

height, the wider is the spacing; 
(c) the strength of the bulkheads in relation to the height of 

water which may be behind them when an adjacent space is full 
of water; 

(d )  the probable contents of the various parts of the vessel- 
some spaces requiring more water to fill them than others, and 

(e) the nature of the damage to the side and underwater por- 
tion of the ship; i t  should be observed that it is of little use 
providing bulkheads unless the ship can remain afloat with the 
space between them open to the sea, and that where any greater 
protection is necessary endeavour should be made to arrange that 
the vessel will float with an intermediate bulkhead damaged and 
the space open to the sea. 

Lloyd's Register of Shipping and the other classification societies 
have rules for the number of bulkheads in cargo vessels. A bulk- 
head is required near the bow called the collision bulkhead, one 
has to  be fitted a t  each end of the machinery space, and another 
near the stern. I n  general, while all ships have 4 bulkheads, yet 
when the length exceeds 285 ft., more bulkheads are required on 
the scale of one bulkhead for about every 65 ft. increase in length; 
thus a vessel 285 f t .  long should have 5 bulkheads, and one 610 ft. 
long 10 bulkheads. The result of the suggested amendments to the 
convention would be that with a small number of passengers there 
would be the same number of bulkheads as required by Lloyd's 
rules, but these bulkheads would have to be spaced in accordance 
with the principles given above. (W. S. A.) 
SHIPPING: TONNAGE TERMS. The term "Tonnage" 

has a variety of meanings. According to the British Merchant 
Shipping acts and the Suez and Panama Canal regulations it is a 
measurement of the capacity or volume of a ship expressed in 
units of IOO cubic feet-one unit of such volume being termed a 
ton measurement. The purpose of measuring a ship is two-fold- 
primarily t o  form a basis for the payment of the various charges 
which are levied by Port and Harbour authorities, by Lighthouse 
Boards and for pilotage services; secondly for use in the registra- 
tion or identification of the ship itself. (See SHIPPING: Registra- 

tion, Classification and State Regulatiolz.) 
Tonnage legislacion dares from very eariy times, not only in the 

Mediterranean but also in the Far East, where in China some 
form of measurement has existed since before the Christian era. 
The earliest know-n record in Great Britain occurs in  A.D. 1422, 
which provides that "keels (barges) that carry coals a t  Newcastle 
shall be measured and marked." In  1694 the actual weight carried 
was recorded and was ascertained by placing known iron or lead 
weights on board, zocwt. avoirdupois being taken as a ton. I n  
France in 1681 the volume was measured approximately and ex- 
pressed in tons of 42 cubic feet, on the assumption that 4 wine 
tuns-which average that particular volume-weighed I ton avoir- 
dupois. There is thus from early times a considerable confusion 
of thought as to what is the real meaning of the word "ton," it  
being apparently connected both with the ton avoirdupois and 
with the tun of wine. 

Methods of Measurement.-Besides the methods prescribed 
by the Merchant Shipping acts, which are generally followed by 
the principai maricime nations of the world, there are other 
methods used for various purposes. The principal methods may 
be summarised as follows:- 

( I )  Measurevzent or Capacity Tonnage (British Merchant 
Shipping Acts). (a) Under-deck tonnage, which is the total 
internal capacity of a ship below the tonnage deck. (b) Gross 
tonnage, which is the sum of the under-deck tonnage and of all 
enclosed spaces above the tonnage deck-there being, however, 
certain portions above the tonnage deck which may be exempted 
from measurement. (c)  Register or net tonnage, which is derived 
from the gross tonnage by deducting the volumes of certain "non- 
earning" spaces-spaces which cannot, broadly speaking, be 
utilized for the carriage of cargo or passengers. 

( 2 )  Displacement Tonnage. This system is invariably used for 
warships, and represents the weight expressed in tons avoirdupois 
of the vessel when fully loaded. I t  is called displacement because 
it  is generally ascertained by calculating the weight of the water 
displaced by the form of the vessel when immersed to the loadiine. 

(3) Deadweight Ton7zage. Deadweight tonnage is the weight in 
tons avoirdupois of cargo, passengers, fuel and stores which can 
be carried by a vessel when fully loaded. I t  is the difference 
between the weight of a vessel (including machinery)-or what 
is termed the light ship--and the weight of the vessel and the 
contents when fully loaded. 

(4) Freight Tonnage. Freight tonnage is a measure of the total 
cubic capacity of a vessel which is available for the carriage of 
cargo, and is usually expressed in tons of 40 cu.ft. measurement, 
i t  being assumed that 40 cu.ft. weigh I ton avoirdupois. Under the 
British system of tonnage measurement, the tonnage deck is the 
upper deck in vessels which have one or two decks, and in all 
other vessels it  is the second continuous deck from below. The 
upper deck is the uppermost complete deck the openings of which 
are closed in such a way that any space below the deck is regarded 
as a closed-in space by the Board of Trade. The tonnage dimen- 
sions, i.e., length, breadth and depth, differ from the registered 
dimensions (see SHIPPIKG: Registration, Classification and State 
Regulation)-although these are both ascertained a t  the same time 
by the surveyor who is measuring the tonnage. 

For purposes of tonnage, the length is measured along the 
centre line of the upper surface of the tonnage deck from a point 
forward where the inner surface of the frames or lining crosses 
the deck at  the bow to a similar point aft. The tonnage breadth 
is taken horizontally from face to  face of the inside of the frames, 
or of the inside of the lining on the frames provided the lining is 
not more than 3 in. thick. The depth for  tonnage in vessels with 
double bottoms is measured from the upper surface of the inner 
bottom plating a t  the centre line to the under side of the tonnage 
deck, from which is deducted one-third of the curvature or "round" 
of the deck beam, while a further deduction is made if a lining is 
fitted on the inner bottom. 

For purposes of registration, the length is taken from the fore 
part of the bow, on the line of the forecastle deck, to  the after 
side of the head of the sternpost (or the centre of the rudder stock 
where no sternpost exists). The breadth is the maximum breadth 
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measured to the outside of the plating of a steel ship, or to the 
outside of the planking of a wooden ship. The depth is measured 
from the top of the tonnage deck beam at  the centre line amid- 
ships to  the top of the inner bottom plating. I n  the measurement 
of tonnage, the area of cross section in the space under the tonnage 
deck is determined a t  a number of places-depending on the size 
of the ship, and from these areas-which are obtained by actual 
measurement a t  the ship-the volume of the under-deck tonnage 
is ascertained. The result in cubic feet divided by IOO gives the 
under-deck tonnage. The spaces above the tonnage deck are now 
measured, such spaces being either those which extend through 
a complete 'tween deck or those which are situated above the upper 
deck. All spaces which are deemed to be properly enclosed are 
required t o  be measured and included in the gross tonnage. Such 
spaces as hatchways have to be measured and their volume ascer- 
tained, and any excess over a certain amount is added to the 
tonnage. There are, however, certain spaces (such as shelter 
decks, forecastles, bridges or poops) which may be closed in 
certain defined ways, and which so long as they have the accepted 
methods of closing are riot measured for tonnage nor included in 
the gross tonnage. 

ccGross" a n d  "Net."-From the gross tonnage-which is the 
sum of the under-deck tonnage and of the tonnage above the ton- 
nage deck-the register or net tonnage is obtained by making 
certain deductions on account of the space in which the machinery 
or engines and boilers are  situated, on account of crew spaces, and 
on account of certain small spaces necessary for the general work- 
ing of the ship. The most important of these is the allowance for 
the machinery space; the other two items, although of importance, 
amounting to only some 10% of the total deductions permitted. 
The allowance for machinery spaces appears to  be designed to 
include not only the volume actually occupied by the machinery 
itself, but also an allowance on account of the fuel necessary to 
propel the ship. The present allowance is based on the use of coal 
as a fuel and on the use of steam machinery. I t  is quite evident 
that the fuel space allowance must be the subject of compromise, 
since for the same ship the length of voyage may be very variable. 
I t  is usual to provide in all ships a certain amount of permanent 
bunker space, which may, for the average sea-going ship, be 
roughly described as that necessary for a month's voyage. The 
spaces occupied by the main machinery (including the necessary 
light and air spaces and shaft tunnels) are measured. The total 
deduction permitted is either 13 times the propelling space, or 
32% of the gross tonnage where the actual measurement of the 
propelling space lies between 13% and 20% (both inclusive) of the 
gross tonnage. I t  will therefore appear that the difference between 
the volume of the machinery space and the volume allowed to be 
deducted represents the allowance made for the space deemed to 
be occupied by fuel. In order to  take full advantage of this deduc- 
tion, all low-powered steamships have the volume of machinery 
space so arranged that it  is never less than 13% of the gross 
tonnage. The Merchant Shipping Act of 1907, however, limits the 
deduction which may be permitted for propelling power to a 
maximum of 55% of the gross tonnage. I t  must be recognized 
that with the improvement in  marine engines and the adaption of 
the oil motor for propelling purposes, the tendency is for the 
machinery spaces t o  be less in volume than the 13% necessary for 
the ordinary marine steam machinery, and in this respect it will 
probably be necessary in the future t o  reconsider the allowance 
which may properly be made. The register or net tonnage is now 
determinable (being the gross tonnage less the deductions per- 
mitted as described above), and is the tonnage which appears on 
the register of the vessel and on which dues are assessed. The 
British system of measurement has been generally adopted by all 
the maritime nations, the principal differences in those which do 
not identically comply being on account of the method of esti- 
mating the propelling power deduction. I t  may be said that gen- 
erally the tonnage as measured by any maritime country will not 
differ more than about 2 %  from that obtained by the British 
rxeasurement. 

Suez a n d  P a n a m a  "Tons."-This satisfactory state of affairs 
does not, however, obtain with the Suez and PanLima canal 

authorities, whose regulations differ from the British in giving less 
allowance for deductions, and in requiring more of the superstruc- 
tures to be taken into the gross tonnage. Approximately i t  may 
be stated that the gross tonnage for the Suez Canal is 5% higher 
than the British, and that for the Panama Canal 10% higher, while 
the net tonnage for the Suez Canal is nearly 30% higher, and for 
the Panama Canal about 25% higher, than the British meas- 
urement. 

I t  is difficult to  express briefly the relation between tonnage and 
size of ship. As an example, an ordinary cargo steamer which can 
carry a nominal deadweight of about 8,000 tons avoirdupois of 
cargo, fuel and stores will have a displacement of about I I ,  500 
tons, a gross tonnage of about 5,200, and a registered or net ton- 
nage of about 3,200. The net tonnage is relatively highest in  this 
type of steamer, where i t  may be as much as 65% of the gross 
tonnage. This figure is reduced to 50% for coasting cargo vessels 
of small size. I n  fast steamers, where a large proportion of the 
space is taken up  by machinery, the net tonnage may be as low as 
50% of the gross tonnage, and for such extreme types as the 
cross-channel boat the ratio may be as low as  40%. 

BIBLIOGRAPHY.-BO(~~~ o f  Trade Instructions as to! the Tonnage 
Measurement of Ships ( H .  M. Stationery Office) ; E. R. Johnson, 
Measurement of Vessels for the Panama Canal, Washington Govern- 
ment Printing Office (1913) includes references to tonnage measure- 
ment systems adopted by various nationalities; A. Van Driel, Tonnage 
Measurement, The Hague Government Printing Office (1925). 

(W. S. A.) 

SHIPPING, WAR CONTROL OF: see WAR CONTROL OF 
SHIPPING. 

SHIPPING: WAR LOSSES OF. The outstanding fea- 
tures of the attack upon merchant shipping in the World War were 
( I )  the enormous preponderance of the British losses, (2) a neu- 
tral nation-Norway-suffered the second largest losses, (3)  two 
allied nations, the United States and Japan, owned more shipping 
at  the end of the war than a t  the beginning, every other nation 
possessing less, (4) submarines accounted for 87% of the losses, 
(5 )  nearly one-half of the losses occurred in the 12 months Nov. 
1916 to Oct. 1917, (6) marine losses of British ships were nearly 
50% greater in  1918 than in 1913, (7) one commerce raider, 
"Mowe" accounted for more than double the number of ships 
sunk by any other individual surface craft, (8) on  an average 
approximately ~,ooo,ooo tons of shipping was continuously under 
repair, (9) the current losses were greater than the output of new 
shipping until the last nine months of the war. 

The enemy conducted his campaign by  submarine, by surface 
craft and by mine, five vessels only being sunk by aircraft. T o  
losses directly due to enemy action must be added the losses due 
to marine risks which were greatly increased by strandings and 
collisions, resulting from the unlighted coasts, concentrated ship- 
ping, etc. There was also a diminution of effective tonnage on 
account of damage t o  vessels which ultimately reached port. The  
campaign falls into three periods, the first extending until Aug. 
1916, when the enemy began an intensified effort. This continued 
until the "sink-at-sight" campaign began in Feb. 1917. For this 
last period, much more detailed information was obtained regard- 
ing the circumstances of each attack, and this part of the cam- 
paign can be studied from every possible standpoint. Comparison 
cannot be made, however, with the earlier periods owing to the 
lack of the earlier statistics, particularly in regard to  foreign 
tonnage. In  the case of British tonnage, the losses do not include 
merchant ships which were fitted out as armed escorts or as mer- 
chant cruisers for the protection of shipping routes, etc. 

World's Losses.-Excluding tonnage owned by the then enemy 
countries, the world's losses by enemy action were 6,604 vessels 
aggregating I z,8 50,814 tons, or approximately one-third of the 
pre-war tonnage of the world. T o  this figure must be added the 
losses due to marine risks, approximately 2,102,000 tons, making 
a grand total of nearly I j,ooo,ooo tons. The table at  the top of 
the next page shows the losses suffered by  each of the principal 
allies and by neutrals as the result of enemy action. 

Excluding fishing vessels, the total war losses of the allies and 
neutrals were in part made good by new constructio~i (10,849,000 
tons) and by 2,411,000 tons captured from the enemy, the total 
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Nz~mEer a d  Tmnnage of ~ l f a ~ c h a x !  axd Fishing Vur_rc.!s Slink by Eneay Action, 1913-18 

Country 

----- 

United Kingdom: 
Merchant . . 
Fishing . . . . 

France . . . . . 
Italy . . . .  
United states. . . . 
Other Allies . . . . 
Neutrals . . . . . 

Totals (all countries other 
than enemy countries) 

*Excludes and f includes 118 ships of 298,393 tons whi~h when sunk belonged to countries which were neutral but subsequently became allies. 

During the 2 1  rrlont:~~ of unrestricted caiiipaigii, 119 vessels over 
500 tons (of all countries) were lost, of which 88 were in home 
waters. There was a steady fall in losses after the first quarter, 
when 2 2  were lost in home waters and 8 in other areas. Nearly 
~o ,ooo  mines were swept up in home waters. Usually the half- 
yearly yield by sweeping was between 1,000 and 1,350, but  In 
I917 the yields were 2.452 and 1,835. The improvement in 
dealing with new minefields is best indicated by the fact that the 
number of mines swept up was about 9 times the number of 
vessels struck in each of the half years up  to June 1916, after 
which the proportion went up  to 14, 16 and 23 tlmes in  the 
subsequent half years until i t  was 35 times in Jan. 1918. 

M a r i n e  Losses.-The British tonnage lost during the war 
owing to marine risk was I,IOO,OOO tons, or rather more than 
half the world's losses from this cause. The next largest losses 
were those of the United States-3oa,ooo--and Norway 132,000 
tons. During 1918 the British losses totalled 256,000 tons exclu- 
sive of 3,784,000 tons damaged. For allies and neutrals. during 
the same period the figures were 330,000 sunk and 2,262,000 tons 
damaged. Detailed information relating to  all tonnage lost by 
marine risks during the last 6 months of the war shows that of 
191 vessels (368,000 tons) sunk, 54 were lost by  collisions, 2 2  by 
fire or explosion, and 60 ran ashore. The remaining 5 j foundered, 
capsized or were lost from unknown causes. Taking British ves- 
sels only, the pre=war monthly loss from marine risks was 18,000 
tons, but during the war years i t  showed a continuous increase, 
namely, 21,000, 22,000, 24,000 and 26,000. 

Damaged  Tonnage.-It has been estimated that the quantity 
of shipping continuously out of service undergoing or waiting 
repair averaged ~,ooo,ooo tons, half of which was damaged by 
enemy action and half by marine rlsk. The British and foreign 
tonnage damaged by enemy action during the 6 quarterly periods 
from Feb. 1917 varied between 2j3,ooo tons and 378,000 tons; 
80% of the total was British (1,550,000 tons), the rate of damage 
showing a marked decline during the later months of the war. The 
average time that this tonnage was out of service was 5 months. 
As regards shipping damaged by marine risks, the average monthly 
tonnage during the 10 months of 1918 was 378,000 tons of British 
and 226,000 of foreign vessels, but these figures include quite 
minor damage. Nearly 40% was due to collision and nearly 
24% to machinery breakdown. About one-third of the casualties 
occurred in the English Channel and the East Coast. 

The total tonnage of the monthly sailings of British vessels for 
overseas destinations other than near continental ports increased 
from about 5 million tons in  1917 to 6 million in 1918, while the 
percentage of losses fell from about 4 3  in the first two quarters 
of the unrestricted campaign to 3 in the October quarter, 13 in 
Jan. 1918, and to I;, 13 and 1% in April, July and Oct. 1918. 
Taking British and foreign vessels leaving U.K. ports for over- 
seas destinations the tonnage of the sailings increased irom 6$ 
million in April to nearly 8 million in Oct. 1918, and the per- 
centage losses during 1918 were highest in the April quarter at 

pre-war tonnage oi 34,825,000 being reduced to 33,041,ooo rons. ' 
There were net gains to the United States of 4,196,000 tons 
(128% over 1914) and to Japan of 677,000 tons (67%), while 
the largest net losses were to United Kingdom 3,084,000 tons 
(17%) and to Norway 1,260,000 tons (48%). 

Br i t i sh  Losses.-2,479 merchant vessels (7,759,ogo tons) be- 
longing to the United Kingdom and Colonies were sunk by the 
enemy, and of British fishing vessels 675 (71,765 tons). Sub- 
marines accounted for  2,099, the figures for the three periods 
being 342, 211 and 1,546, mines for 259 (102, 42, I I ~ ) ,  surface 
craft for 11; (72, 18, 27) and aircraft 4 (three a t  the beginning 
of the "sink-at-sight" period). 

S u b m a r i n e  A t t a c k s  D u r i n g  the Unrestr ic ted Campaign. 
-During the 21  months, 3,672 vessels were reported attacked, of 
which 2,930 were by  torpedo and 742 by gun-fire. Of those at- 
tacked, 2,262 were sunk, 345 damaged and 1,06j escaped. Of the 
2,930 attacked *by torpedo, 1,949 were British (28% escaped) 
and 981 foreign (18% escaped). Of the 742 attacked by gun-fire 
368 were British (71% escaped) and 374 foreign (21% escaped). 

A comparison between the 9 months Feb.-Oct. 1917 with the 
sanie period in 1918 gives the following interesting figures:- 

Sumber 

Method 
of 

attack 

B y  tor-  
p e d o ,  
1917 . 
1918 

By gun- 
f i r e ,  
1917 
1918 . 

- -- 

Tonnage 

Total 
(iI months] 

-- 

2,479 
675 
697 
621 
134 
372* 

1,626t 

6,604 

Periods 

Losses by Surface Craft.--Of the 191 vessels (562,900 tons) 
lost throughout the war, cruisers accounted for 48, raiders 61, 
armed merchant cruisers 27, and torpedo boats, etc. 5 j; 11; were 
British (averaging 3,800 tons) 43 allies (1,900 tons) and 31 neu- 
trals (1,200 tons). The most successful enemy vessel was the 
raider "Mowe," which in the 15 months from Jan. 1916 sank 38 
vessels (33 British). The cruisers Emden and Karlsruhe in the 
first four months of the war had 17 and 16 to their credit, all 
except one being British vessels averaging 4,000 tons. Two other 
raiders "Seeadler" and "Wolf" operating 2 and 6 months in 1917 
accounted for 12 and 10, each sinking 6 British vessels. The 
armed merchantmen Kronprinz Wlhelm sank g Brltish and j 
others and the Prinz Eitel Friedrich 5 British and 6 others, before 
being interned in March and Feb. 1915 respectively. The 16 
British vessels sunk by torpedo boats and by unidentified vessels 
averaged 1,275 tons and the 39 others were about the same size. 

Losses by Mine.-The chief centres in which mines were laid 
by the enemy were the East Coast and the English Channel. 

(51 months) 

Tons 

73759,090 
71,765 

899,358 
846,388 
341,394* 
612,781 

2,320,038t 

12,8j0,814 

Periods 

24 21 months 
from 

I. 8. 14 I. 8. 16 I. 2. 17 

Thousand tons 

British 

2 1  months 
from 

I. 2. 17 

1,692 
281 

435 
414 
134 
262 
955 

4,173 

24 months 
f ram 

I. 8. 14 

517 
297 
91 
88 

. . 
59 

297 

1,349 

1,659 
35 

184 
136 

101 

419 

2,534 

Foreign 

tacked 

301 
48 

6 months 
from 

I. 8. 16 

270 
97 

171 
119 . . 
51 

3 7 1  

1,032 

t: 
295 

276 
72 

caped 

226 IIo -------- 

209 
35 12 I 

829 
1 2  

144 
182 
. . 

74 
541 

1,782 

5,271 
25 

571 
528 
341 
43 8 

1,360 

8.534 

caped "'- 

80 
7I 

44 
28 

Sunk 

419 

218 
39 

:is- -- 

34 
24 

14 



558 
12% and lowest in October a t  just over 1%. 

Losses U n d e r  t h e  Convoy  System.-During the spring of 
1917, the system of special routes for  independent sailings was 
gradually superseded by that of convoy. In  the French coal trade, 
whlch occupied nearly 38,000 sailings during the war with an 
average loss of only o.14%, the losses during the heaviest period 
of the "sink-at-sight7' campaign were 0.16%~ while during 1918 
they were reduced to 0.0'7%. The success of the convoys to 
Scandinavia was marred by two costly surface attacks, the per- 
centage of losses being 1.1670, which was afterwards reduced to 
0.39%. Overseas shipping that was convoyed increased from 2,700 
vessels in April-Oct. 1917 to 7,700 for the same period in 1918, 
while the losses-including those by marine risks arising out of 
convoy conditions-fell from 1.01% to 0.66%. The grand total 
of vessels convoyed during the war under the British organization 
was nearly 90,000, the losses being 436 or approximately 4%. 

A r e a  of Operations.-During the unrestricted campaign, the 
area of the enemy operations may be divided into four main 
groups ( I )  the English coast, ( 2 )  the western approaches north 
and south of Ireland, (3) the South Atlantic from Land's End 
to the neighbourhood of the straits of Gibraltar, and (4) the 
Mediterranean. Round the English coast, the losses from enemy 
submarines showed little variation from the beginning of the cam- 
paign in Feb. 1917 until the blocking of Zeebrugge and Ostend 
in April 1918, when the losses fell from an average of 56 vessels 
per month to 28. The east coast section suffered heavily in June 
1918 mainly in the north-east convoy when 21 vessels were lost 
as compared with an average otherwise of seven. The English 
Channel section was subjected to  a burst of activity by the enemy 
in Dec. 1917 when the previous average of 2 2  vessels lost per 
month went up to 37, after which it fell to 23 and later to  six. In 
the Irish Sea section, Feb. to  April 1918 were bad months, the 
losses a

v

eraging 16 monthly compared with 5 and 4 per month 
respectively for the periods before and after that quarter. In the 
second group (western approaches), the fall in the monthly 
losses from 4I in the 6 months Feb, to ~~l~ 1917 to in the sub- 
sequent 6 months was attributable to the convoy system, as was 
also that in the third area (South Atlantic) from 26 to 16 per 
month. In  the Mediterranean, the losses in the 6 months Feb. to 
~~l~ 191 7 averaged 30 per month and in subsequent similar periods 
were 2 7, 2 I and I I vessels per month. The improvement was 
greater in the western Mediterranean than in the eastern. 

Pro tec t ive  Measures.-Devices for the protection of indi- 
vidual &ips included ''paravane" and "ottern gear for use against 
mines, smoke apparatus for spreading a screen against the enemy 
and dazzle-painting, a colour scheme to create a confusional efiect 
as to  the vessel's course and speed. But the greatest protection 
lay always in the watchfulness and resource of the officers and 
men of the merchant service, undismayed by the fact that 6 2 %  
of the vessels struck sank within 15 minutes. (H. W. G,) 

SHIPPING: WRECK STATISTICS. About 1870, Samuel 
Plimsoll, a Member of Parliament, commenced an agitation 
against the overloading of ships and the sending to sea of unsea- 
worthy ships. This agitation led to the appointment of a royal 
commission on unseaworthy ships. Important load-line legisla- 
tion followed and the freeboard mark on British vessels is still 
known as the Plimsoll mark. 

The 19th century was a period during which the British mer- 
chant marine was rapidly growing numerically and in which at  the 
same time sail was being replaced at  first gradually and then more 
rapidly by steam. The royal coinmission on unseaworthy ships, in 
the introductory paragraph of their preliminary report in Sept. 
1873, drew attention to the danger of statistical comparisons of 
wrecks "because with the employment of steamers a greater num- 
ber of voyages may be made with fewer vessels." In  spite of 
considerable improvement in the quality and quantity of official 
statistics since Farrer's day, it  is not yet possible to relate the 
number of wrecks to the number of voyages or the number of 
lives lost to  the number of persons employed on such voyages 
and thus exposed to risk. 

On the 31st Dec. 1829, there were 18,823 sailing vessels on the 
United Kingdom register aggregating 2,170,qjS net tons. During / *From the Board of Trade Keporls of Shipping Casualties. 

i 

SHIPPING 
that year, according to a parliamentary return, 1,305 sailing ves- 
sels of 98,894 net tons were wrecked. This is 6.9% of the number 
and 4.6% of the tonnage. Sailing vessels employed in the long 
distance trades made only one or two voyages a year, and the 
smaller vessels employed in the shorter trades were frequently laid 
up for the winter months. During the four years 1826 to 1829, 
4,720 sailing vessels were totally lost or a n  average of 1,180 
per year. 

Safe ty  t h r o u g h  Steam.-Although 287 steam vessels of 
29,501 net tons were already on the register in 1829 no record of 
losses of steam vessels appears to be given in the parliamentary 
papers of that year. The following table gives an imperfect indi- 
cation of the increasing safety to the ship resulting from the sub- 
stitution of sail by steam. I t  is of course an understatement as it 
makes no allowance for the fact that the distance travelled by the 
steam vessel in a year was three or four times greater than that 
travelled by the sailing vessel. 

Period 

I % - j 0  

$2;:;: : 
1371-80 , 

1881-90 . 
1891-1900 
1901-10 . 

: i : : j~~*  ' 
1g22 

1923** . 
1924** 

: 

Average number of 
vessels tota!ly lost 

or miss~ng 

Average number of 
vessels on the 

register 

Sail 
518 
5 70 
640 
640 
500 
340 
230 
1 I0 

49 
41 
6 2 

47 
41 
29 

*Excluding losses of vessels by enemy action and losses of vessels due 
to mines. TExcluding losses due to mines. **Excluding vessels 
belonging to the Irish Free State. 

The substitution of the intrinsically safer steam vessel for the 
sailing vessel has not only lowered the risk of loss to shipping as a 
whole but the loss among sailing vessels, as such few sailing vessels 
as remain are only very occasio~~ally employed on the longer and 
more dangerous routes or a t  the more dangerous seasons. 

T h e  Hazards  T h a t  Remain.--It remains true, however, that 
the occu~ation of the seaman is hazardous. That part of the 
Registrar General's decennial supplement for ~ n ~ l a n d  and wales 
19213 dealing with occupational mortality, after pointing out the 
difficulty of preparing figures by which the mortality of seamen 
f-mm all causes may be compared with the mortality of all oc- 
cupied males, comes to the conclusion that the seaman's mortality 
from disease exceeds the average by 48.8% and his mortality from 

by 430%. 
The loss of life among seamen and among passengers caused by 

wreck of or casualty to the vessel has, however, notably dimin- ished in recent years. 
The following table shoffs in five yearly periods the loss of life 

among Passengers and members of the crew from these causes 
from 1871 to 1925. 
Lives Lost by  TVrecks and Cnrualties nt Sea to Vessels Belonging to the 

United Kingdom* 
Averages for five year periods 

Sail 
23,500 
253200 

24,400 
21,600 
17,000 
12,500 
9,900 
7,600 
6,300 
6,200 
6,000 
5,800 
j,800 
5,700 

Steam 
7 

17 
38 
80 

140 
130 
I TO 
I 2 0  

142 
129 
146 
133 
106 
I 0 2  

Steam 
1,000 
1,600 
2,600 
4,200 
6,600 
9,200 

10, joo 
1 2 , 2 0 0  

12,700 
12,800 
13,400 
12,500 
13,joo 
12,500 

Seamen lost 

1,943 
1,593 
2,053 
1,259 
1,356 

966 
709 

825 
636 

385 
287 

Period 

1871-j 
1876-go . . . 
1881-85 . . . ' . 
1886-90 . . . . 

~ $ ' ~ ~ ~ ~ o o  . . . . . . .  
1901-oj , . . , 

1906-10 . . 
1911-15 . . . 
1916-20 . . . 
1921-25 , . . . 

Passengers lost 

406 
I54 
136 
288 
429 
157 
= 79 
1 0 2  

380 
187 
I0 



SHIPPING BOARD-SHIPPING LINES 
During 1926 only two passengers lost their lives from casualties 

to  vessels in  which they were travelling. The corresponding num- 
bers for  1925 and 1924 were four and five respectively. These 
figures are much smaller than those relating to  the pre-war periods. 

REFERENCES: Parliamentary papers; Statistical Abstracts of the 
United Kingdom; Returns of Shipping Casualties and Deaths; Report 
of Royal Commission on Unseaworthy Ships (1873) ; Sea casualties 
and loss of life, Sir Westcott Abell, Journal of North East Coast Insti- 
tutions of Engineers and Shipbuilders (1921) ; T h e  Interpretation of 
Statistics relating t o  Shipping Casualties, and Loss o f  L i f e  at sea, J .  W. 
Yerdier, Journal Royal Statistical Society (1922). (L. I.) 

WRECK STATISTICS, UNITED STATES I 
Summary compiled by the United States Coast Guard of marine 

casualties occurring to vessels of the United States during the 
fiscal years 1911-38, both dates inclusive, are as follows: 

I I I Casualties I I I I 

Date 
year 

ended 
June 30 

1911-1 j 
1916-20 
1921-25 
1926-30 
1931-35 
IQ .z~ - . z~  

Date 1 I involving 
year Uumber partial 

ended of e s e s  and un- 
June 30 knoxn 

Losses to Losses to Passengers Crews 1 vessels cargoes 1 1 Lives lost 

dzxage , (tons) , , (tons) , 

Vessels 

t;:? 

The area covered comprises ( I )  Atlantic and Gulf coasts; ( 2 )  

Pacific coast (including Alaskan waters); (3) Great Lakes; (4) 
rivers of the United States; (5) a t  sea and in foreign waters. 

(R. R. W.) 
SHIPPmG BOARD: see UNITED STATES SHIPPING BOAR& 
SHIPPING CONTROL COMMITTEE. A co-ordinating 

body appointed by the British Government on Jan. 27, 1916, to 
decide on the allocation of British ships to essential require- 
ments of Britain and the Allies, and to make representations to 
the Cabinet regarding ships required for naval and military 
purposes. ( S e e  WAR COXTROL OF SHIPPING.) 
SHIPPING LINES AND GROUPS. The tendency for 

a large number of comparatively small shipowning firms to spring 
up during a period of prosperity and to collect into groups in the 
ensuing depression has long been one of the regular cycles of the 
shipping business. Since the latter part of the 19th century there 
has also been a general and increasing practice of combining big 
successful lines into huge groups. 

Br i t i sh  Empire.-Under the British flag the principal groups 
are the Kylsant, Inchcape, Furness Withy, Cunard and Ellerman 
amalgamations. 

The  group which took its name from Lord Kylsant (Sir Owen 
Philipps) centres round the Royal Mail Steam Packet Co., which 
maintains services to  South America, the West Indies and north 
Pacific. Numerous well known lines are associated with it. The 
Aberdeen Line runs to Australia and in 1928 absorbed the Aus- 
tralian State shipping service (Australian Commonwealth Line). 
The Shaw Savill and Albion Co. covers New Zealand, Elder Demp- 
ster and Co. (African S.S. Co., British and African S.N. Co., Elder 
Line and Imperial Direct Line) are principalIy concerned in the 
west African trade. On the various South American trades, in 
addition to the parent R.M.S P.. are the Lamport and Holt, Nel- 
son and Pacific S N. Lines, while the group is also interested in the 
Mihanovitch fleet of river steamers on the Plate. The King Line 

covers the general cargo trade; MacAndrews (including John Ha11 
Jr. and Company) the Iberian business; the Glen and Shire Lines 
the Far East; the Moss S S. Company the Mediterranean; the 
Union Castle Line East and South Africa; and Bullard King and 
Co. S. Africa and India. The White Star Line, purchased from 
the International Mercantile Marine in 1927 and bringing with i t  
Aberdeen and Shaw Savill businesses, was in Jan. 1934 amalga- 
mated with the Cunard Company ( s e e  below). Numerous coastal. 
Irish Sea and Continental services are maintained by the Coast 
Lines (several small companies merged) and J. and P.  Hutch- 
inson. Among the group's interests outside shipping are Harland 
and Wolff and A. McMillan and Son the shipbuilders, and the 
London Maritime Investment Company. 

The second big group is the Inchcape, a t  the head of which in 
1928 was Lord Inchcape. The Peninsular and Oriental and British 
India Lines are the predominant partners, their interests being 
joined in 1914. Both are interested in the Indian, Eastern and 
Australian trades, the British India maintaining East African 
services in addition. The other companies connected with it in- 
clude the P. and 0. Branch Line (formerly Lund's Blue Anchor) 
and the Orient Line. both to Australia. The New Zealand Shipping 
Company, Federal Line, James Nourse, Hain Line, Union S.S. 
Company of New Zealand, Australasian United Line, General 
Steam Navigation Company, Khedivial Mail Line, Burns Philp 
and Company, the Eastern and Australian Line and Euphrates 
and Tigris S.N. Company are all closely connected. Nearly all 
these companies confine themselves to  regular services but the 
General S.N. Company is largely employed on the coasting and 
continental trades and the Hain Line steamers are chartered all 
over the world. The group is also interested in shipbuilding on the 
Thames and Clyde and also in the English Channel. 

The Furness Withy group was in 1928 under the control of Sir 
Frederick W. Lewis. I t  includes a large number of minor compan- 
ies for agency purposes and otherwise, but also a number of in?- 
portant regular lines. I n  addition to  Furness Withy and Company 
itself, running principally to  Canada and the United States, there 
is the British and Argentine S.N. Company, the British Empire 
Steam Navigation Company, the British Transoceanic Line, the 
Furness-Houlder-Argentine Line, the Gulf Line, the Prince Line, 
the Johnston Line, the Neptune Line, the Rio Cape Line, the War- 
ren Line, hlanchester Liners, Messrs. Harris and Dixon, Houlder 
Bros. and Company, Norfolk and North American Steam Shipping 
Company, Bermuda and West Indies Steamship Company and the 
Danube S.N. Company. The group also controls the manage- 
ment of the Cairn Line t o  Canada. The organisation of the 
group is extremely complicated and units are constantly being 
transferred from one section to another. From being originally 
interested almost entirely in the North Atlantic trade, Furness 
Withy's activities extend nearly all over the globe and the firm 
possesses some of the finest cargo tonnage afloat. In  addition 
to  these shipowning concerns it  has an interest in  the British 
Maritime Trust, the Economic Insurance Company, the Queens- 
town Dry Dock Company, and the Blythswood Shipbuilding 
Company. 

The Cunard group, under the chairmanship of Sir Thomas 
Royden, includes the various North Atlantic and Mediterranean 
services of the Cunard Line itself, the American-Levant Line 
(under the management of Messrs. S. and J. Thompson) the 
Anchor Line which runs on the North Atlantic and Indian serv- 
ices and which includes the old Donaldson Canadian service, the 
Brocklebank and Well Lines, and the Commonwealth and Do- 
minion Line of big cargo liners which is interested in the Austra- 
lian, New Zealand and South African trades as well as the 
American. 
The Ellerman group, controlled by Sir John Ellerman, includes 

the Ellerman Line itself and the Bucknall, City, Papayanni, Hall 
and Wilson Lines, and Messrs. Westcott & Laurance. I t s  ac- 
tivities extend a11 over the globe, either by itself or in conjunction 
with other concerns and like the Furness JVithy group has a very 
complicated organisation which constantly changes. 

The Canadian Pacific Company has absorbed important con- 
cerns, such as the Elder Dempster company's Beaver service and 

iTT'recks 
invo~vi,lg 
total loss 

Vessels I 
damaged 



SHIPPING LINES AND GROUPS 
the Allan Line, but they have completely lost their identity. In  
addition to numerous services on the rivers, lakes and coasts of 
canada it has both Transatlantic and ~ ~ ~ ~ ~ ~ ~ ~ i f i ~  interests. T ~ -  
gether with the Union Steamship Company of New Zealand 
(Inchcape group) it maintains the Canadian-Australian Line be- 
tween Vancouver and Australia, alternative to the Suez route. 

The Alfred Halt group, almost invariably known as the 
Funnel" from the characteristic appearance of its ships, consists 
principally of the Ocean and China Mutual Companies, with 
close connections with certain local companies in the East and 
shipbuilding concerns at  home. I ts  &ips are most familiar in the 
oriental, E~~~ ~ ~ d i ~ ~ ,  xorth Pacific, south ~ f ~ i ~ ~ ~  and Aus- 
tralian ports.   he firm was one of the pioneers in fast cargo ton- 
nage and still makes it one of the principal features of its policy. 

The International Mercantile Marine has of recent years be- 
come more and more united states in character, although many 
of its ships still fly European flags. I t  was a combine formed by 
the late J. Pierpont Morgan in 1902 and its sale to the Kylsant 

' east coast South America; American Mail Line, Seattle and other 
Puset Sound ports-ports in Japan, China and Philippine islands; 
Panama Line, Kew York-Port au Prince, Cristobal, Colon; Eastern 
S.S. Lines, Boston, New York-Yarmouth, N.S. and St. John; *Isth- 
mian Lines, Pacific U.S. ports-united Kingdom; Atlantic and Gulf 
U.S. ports-India, Persian Gulf, Far East and around-the-world; New 
York and Cuba Mail S.S. Co., North Atlantic US. ports-Havana 
and Mexico; New York and Porto Rico S.S. Co., New York to Puerto 
Rico and Santo Domingo; American Sugar Transit Corp., North At- 
lantic U,S. ports-Cuba; Munargo Line, New York, Miami-Nassau, 
Havana; Seatrain Lines, New Orleans and Texas ports-Havana, New 
York; Florida East Coast Ferry Co., Port Everglades-Havana, 

Of the above lines the following operate combination passenger- 
cargo ships as well as in some instances cargo ships: New York and 
Cuba Mail S.S. Co., New York and Porto Rico S.S. Co., Munargo 
Line, US. Lines, Oceanic S.S. Co., American Export Lines, Grace 
Line, Delta Line, United Fruit Co , American South African Line, 
Panama Line, American President Lines, American Republics Line, 
Eastern S.S. Lines. In U.S. shipping it should also be noted that there is 
a large volume of tonnage coming under the class of so-called industrial 

These for the most part are tanker fleets owned and 
operated by the leading American oil companies. (E. S. L.) 

group of the White Star Line did not break up the combine, 
although it  took away the Shaw Savill and Albion and Aberdeen 
interests. There still remain the Leyland Line under the Brit- 
ish flag, the Atlantic Transport Line, partly British and partly 
American, the Holland America Line and the Red Star Line on 
the North Atlantic and the Panama-Pacific Line and the Inter- 
national Mercantile Marine Corporation on the intercoastal trade. 

(F. C. Bo.) 
The U n i t e d  States.-United States shipping may be divided 

into two broad groups: ( I )  domestic, including coastwise, inter- 
coastal and Great Lakes shipping, and ( 2 )  foreign trade shipping. 
In the two groups there is a total of about 9,715,000 tons of 2,000 
gross tons and over, and which is divided about as follows: Great 
Lakes, 2,290,000 tons; domestic trade, 1,890,000 tons; tanker fleet, 2,- 
580,000 tons, foreign trade, 2,300,000 tons, and Government laid-up 
fleet, 655,000 tons. 

In the domestic group some of the companies engaged in shipping 
are the Panama Pacific Line; Luckenbach Line; McCormick Line; 
American Hawaiian S.S. Co.; Calmar Line; Isthmian Line; Bull S S 
Line; C. D, Mallory Line, Weyerhaeuser Line; Shepard Line; M;r: 
chant & Miners Line, Matson Line; Alaska S.S. Co.; Northland 
Transportation Co.; Eastern S.S. Line; Quaker Line; Morgan Line; 
Southern S.S. Co.; Arrow Line; Pan-Atlantic S.S. Line; Seatrain 
Line; Lykes Coastwise Line; Refrigerated S.S. Line; Ocean S.S. Co. 
of Savannah; Panama Line; and the Atlantic, Gulf and West Indies 
~ i , . , ~ ~ ,  commonly called the AGWI group,  compose^ of the N~~ york 
& Cuba Mail Line, Kew York & Puerto Rico Line, and the Clyde Mal- 
lory Line. The AGWI group is engaged in the foreign trade through 
its services to the West Indies and Central America. The same applies 
to the Isthmian Line which operates an around-the-world service via 
the Panama and Suez canals as well as to the United Kingdom Far 
East, India and Persian ~ u l f ,  Likewise the Panama Pacific ~ i n d  also 
maintains a service to the Far East. 

In the foreign trade group the following are the principal lines: 
*United States Lines, Kew York-United Kingdom, French and Ger- 
man ports; *American President Lines (formerly Dollar 
~ i ~ ~ ~ ) - ~ ~ ~ ~ ~ - p ~ ~ ~ f i ~  and around-the-world; *American Export 
Lines, North Atlantic U.S. ports-Mediterranean, Black Sea and 
India ports; Grace Line, Pacific U.S. ports-West coast South Amer- 
ica; North Atlantic U.S. ports-west coast of South America via Pan- 
ama Canal, also Caribbean ports; American Republics Line, Atlantic 
U.S. ports-east coast of South America; *Lykes Bros. S.S. Co., U.S. 
Gulf ports-West Indies, European ports (both Atlantic and Mediter- 
ranean) and Far East ports; Delta Line, Gulf of Mexico ports--east 
coast South America; *American Scantic Line, North Atlantic U.S. 
ports-Scandinavia, Baltic Sea countries and U.S.S.R.; Oceanic S S. 
Co,, Sari Francisco-Australia, New Zealand, South Sea islands via 
Hawaii; Robin Line, North Atlantic U.S. ports-South and East 
Africa; *South Atlantic S.S. Co., South Atlantic U.S. ports-United 
~ ingdom,   rel land and Channel ports; *Black Diamond Line, North 
Atlantic US .  ports-Belgium, Holland; Bull Insular Line, New York 
-West Indies ports; *America France Line, North Atlantic U,S. 
portsiFrance, Spain; *American Hampton Roads-Yanl;ee-Oriole 
Lines, North Atlantic U.S. ports-England, Scotland, Ireland, Ger- 
many; ~mer!can Pioneer Line, Atlantic and Gulf US. p?rts--Far 
East, Australia and New Zealand via Panama Canal; American West 
African Line, North Atlantic US. ports-west coast of Africa; Ameri- 
can South African Line, Atlantic U.S. ports-South and East Africa; 
*Mobile Oceanic Linc, Gulf of Mexico-United Kingdom, France, 
Belgium, Holland, Germany; United Fruit Co., North Atlantic and 
Gulf ,~orts-West Indies and. 0 t h ~ ~  Caribbean ports and Central 
American ports; Paclfic Republics Llne, Paclfic U.S. ports-north and - 

*Serv~ces have been discontinued or curtailed (1940) by the provisions of the Neutral- 
ity Law. 

I Other  Countries- There are also several groups on the 
Continent, particularly in Germany and France. In  the latter 
country the Compagnie GCnCrale Transatlantique, is intimately 
associated with the Fabre Line, the Chargeurs RCunis, the Com- 
pagnie Sud Atlantique, the Transports Maritimes Line and the 
Fraissinet Company. This group shows every indication of further 
extensions. In  1928 the Compagnie GCnerale Transatlantique, the 

, Sud Atlantique, and the Chargeurs RCunis formed a company 
known as the Union Fran~a ise  d'Armement, to deal with matters 
concerning the interests of the three lines, fuel, victualling, agen- 
cies, and the like. 

In Germany the policy of amalgamation has produced the 
keenest rivalry between the two big. concerns, the ~~~b~~~ 
American Line and the NOrddeutscher between them 
own the greater part of the tonnage under the national flag. 
The latter includes the Argo Line, the Roland Line, the Horn 
Line, the Hamburg-Eremen-Afrika Line, the Seefahrt Co., the 
Hanseatic Co., and the Hansa Line, in addition to smaller con- 
cerns. The group also owns shipbuilding interests and in partner- 
ship with the Hamburg American Line has interests in the 
Deutsche Levante Line, the Deutsche Ost Afrika Line and the 
?voermann ~ i ~ ~ .  

In  addition to these concerns in which they share an interest 
with the Norddeutscher Lloyd, the Hamburg American group has 
the Deutsche-Australische, Kosmos and Hugo Stinnes Companies, 
also the ~~~b~~~ south ~~~~i~~~ ~ i ~ ~ ,  

The big Italian group is headed by the Cosulich ~ i n e  and in- 
cludes the Lloyd Triestino, which before the war was the Austrian 
Lloyd, the Adria Line, the Marittima Italiana, the San Marco and 
the Puglia Lines, with other less important connections and con- 
siderabble shipbuilding interests. There is also very close work- 
ing between the various companies under State guidance quite 
apart from actual amalgamation. I n  northern Europe the prin- 
cipal groups are the Dan Brostrom group in Sweden, and the 
~~~~~~d~ group in ~ ~ ~ ~ ~ ~ k ,  

The Japanese have the policy 
absorption more than amalgamation, the two principal concerns 
being the Nippon Yusen Kaisha and the Osaka Shosen Kaisha. 
~ ~ t h  maintain a network of services all over the globe. 

The in appears 
increase rather than decrease, particularly in periods of shipping 
depression. Compared with the huge groups mentioned, the 
independent shipping firms appear small, although there are 
many important ones still in service. Under the British flag the 
most important are the Clan Line of cargo ships, Messrs. T. and J. 
Harrison, Andrew Weir's Bank Line, the Bibby Line, Runciman's 
and Reardon Smith's, while some of the tanker companies also 
aggregate a big tonnage. 

In France there is the Messageries Maritimes, in Italy the 
Navigazione Generale Italiana, in Spain the Compania Trans- 
atlantica, in the United States such concerns as the Dollar and 
Matson Lines, in Holland the Rotterdam Lloyd and Nederland 
companies, and in Denmark the East Asiatic Co., although 
the last-named has Swedish connections. (F. C. Bo.) 



SHIPPING ROUTES 
SHIPPING ROUI"ES. Regular shipping routes have existed 

as  long as regular shipping, originally as measures of safety but 
afterward as part of the intricate organisation of trade. For this 
reason they are constantly changing with changed trade and politi- 
cal conditions. 

E a r l y  History.-In the older history of shipping routes sev- 
eral factors must be especially considered. One of these concerns 
the relatively small size of the vessels used; it  often made coast- 
wise routes advisable and it  permitted far more river navigation 
than can be accomplished by the deep-sea ships of to-day. An- 
other factor was the discovery or introduction of the compass, 
probably in the 13th century. By means of it methodical charting 
was made possible, supplanting the accident-and-report system 
o j  the earliest times. I t  must be said, however, that such early 
route-maps as the Periplus maris erythraei, of the 1st century, 
show an attentive study and systematic record of what had been 
discovered by the use of the old method. 

There were two other factors of the highest importance for the 
history of sea routes to  the Orient. One was the discovery of the 
Indian ocean trade wind, which occurred, so far as Europe is con- 
cerned, a t  3 time not far distant from the ccmposition cf the 
Periplus. As the story has come down to us, a marine tax collector 
in the Roman service was carried out into the Indian ocean by a 
high wind which maintained its direction steadily for many days. 
At the end of this adventure he was able to drop anchor in a port 
which proved to be in  Ceylon. There he was made to understand 
that the wind set in alternate directions every six months and 
that he would be able to  return to  the Red sea after a certain 
interval and by the same means that had brought him out. This he 
did, with the result that the direct overseas route to India was 
often followed thereafter instead of the coastal one. However, as 
late as the 14th century, the Persian mariners still used the old 
route; they feared the long course because of the frail construction 
of their vessels. 

I n  still earlier times there existed a navigable channel from the 
Nile to  the Red sea-one which was silted up long before the end 
of the ancient period. Early shipping routes were thus strikingly 
influenced by accident as well as by discovery, and in no other 
field of endeavour has progress been more uneven. 

Although the coastal and island navigation of the remotest times 
was never discontinued in the Mediterranean, the Roman empire 
developed several important long routes. A notable one was that 
followed by the grain ships from Egypt, which, generally setting 
out from Alexandria, rounded Crete and the southern coast of 
Greece and thence made a run due westerly to the straits of Mes- 
sina, after which the course was northwesterly to Ostia, where the 
grain was unloaded for Rome. The most dangerous part of this 
route, incidentally, seems to have been at  the entrance to the 
harbour of Ostia. Another route was almost due south from 
Ostia, between Corsica and Sardinia, then north of the Balearic 
islands and then southwesterly along the Spanish coast to the 
Strait of Gibraltar. 

I n  the middle ages the main shipping routes substituted Venice 
and Genoa for Rome as their Italian termini, while Alexandria 
maintained much of its ancient importance. This was lessened, 
however, by the use of Constantinople as the gate to Asia Minor 
and the Far  East and by the centralization of the eastern Mediter- 
ranean trade, for a considerable period, in Famagosta, on the 
island of Cyprus. 

As was only natural before the science of navigation was devel- 
oped, the first regular trade routes were coasting, giving some 
element of safety both from weather and enemy. The Mediter- 
ranean was crossed and recrossed by regular lanes at  a very early 
date, then the Baltic and Atlantic coast of Europe, while they 
existed from the East African coast, Red sea and Persian gulf to  
India from time immemorial. The Portuguese found this trade 
fully organised and flourishing when they entered the Indian Ocean 
in 1498  Even later than that, the overland route developed by 
the Italian republics prospered, the sea portion being generally 
from Constantinople to  Western Europe. Antwerp was one of the 
principal entrepsts for this trade. 

One of the first long sea routes to be developed by European 

shipping was the "Guinea trade" t o  the west coast of Africa. which 
followed the ships of the fifteenth century explorers who were 
attempting to find a sea route to India. With the establishment 
of the regular slave trade this grew into a triangular route such as 
ship-owners frequently have to adopt in order to get the return 
cargoes which are an economic necessity. The regular run for $ 
British ships for nearly two centuries was out to  the west coast 
of Africa with a general cargo of "notions," across to  the West 
Indies with slaves, and home with sugar and rum. With certain 
changes due to the fluctuating slave market this triangle continued 
until the abolition of slavery. 

The Portuguese were able to  keep their secrets of the Indian 
trade for nearly a hundred years, but when it  was opened to the 
English in the early 17th century, first to the islands and then to 
the mainland, this route was rapidly developed with a very neces- 
sary victualling station at  the Cape of Good Hope. I t  was after- 
wards continued to China and when the East India Company lost 
its Indian monopoly in 1814 an alternative was found and it  sent 
many of its ships to  Australia with settlers and their stores, then 
on to China in ballast to load tea for Great Britain. 

This tea trade attracted the attention of the American ship- 
owners who, employing very much faster ships than the East 
Indiamen, worked up a big trade from the United States to  China 
by way of the Cape with general cargo, collecting for  the Ameri- 
can and European markets. Their ships entered the British trade 
from China on the repeal of the Navigation Act, and for a time 
obtained the cream of the business but almost immediately after- 
wards the discovery of gold in California gave them such oppor- 
tunity on a route that was protected from foreign competition 
that the Oriental trade was speedily abandoned. 

This superior speed was characteristic of American ships. I n  
colonial days their shipping was very severely handicapped by leg- 
islation, but as soon as the United States attained full independ- 
ence they established a lucrative trade along a regular lane from 
the New England States to  the West Indian islands, particularly 
with the Spanish possessions from which they were debarred. I t  
was t o  avoid the Spanish warships that the American shipbuilders 
first turned their attention to speed, and it  had a very consider- 
able influence on their trading operations. 

The direct route across the Atlantic from Britain to  the United 
States was comparatively neglected until the end of the Napole- 
onic Wars, when the first of the fast sailing vessels which were to  
become famous as the Western Ocean Packets were started by 
enterprising Americans and soon included some of the finest ships 
afloat. Even when regular steamers were running the sailing 
packets maintained a large measure of their position, particularly 
in the emigrant traffic. The short distance and the big volume of 
passenger trade on the North Atlantic permitted fast and luxuri- 
ous tonnage then just as it  does to-day. 

I n  the earlier days of Atlantic steam navigation the coal diffi- 
culty necessitated a call a t  Halifax, which was abandoned when 
more economical machinery was evolved. Although the direct 
service is more than ever important, the post-war tendency is to  
revive such intermediate calls with the less expensive tonnage, 
while the biggest ships tap the Continental as well-as the British 
trade by making use of the various Channel ports instead of the 
Western. 

T h e  "Suez" Changes.--On the Eastern routes, the experiment 
of sending steam ships out to  India by way of the Cape having 
proved too expensive to  be practical, a new "overland route" was 
established in which a proportion of the tonnage was kept in the 
Indian Ocean, running from Suez, while other steamers carried the 
passengers and cargo to Alexandria, the connection across the Isth- 
mus of Suez being made by caravan. The expense, trouble and 
discomfort of this route gave to the sailing ships which succeeded 
the East Indiamen, particularly the "Blackwall frigates," the 
greater part of the cargo and a proportion of the passenger busi- 
ness to India, Australia and the East until the Suez canal was 
completed in 1869. 

This waterway changed all the principal trade lanes to the East. 
I t  was not suitable for sailing vessels but favoured the steamship 
in every respect, so that sailing ship freights fell and it  became 
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necessary to build tonnage for large capacity rather than for small 
cargoes a t  high charges. This sounded the death knell of the 
clipper. Within comparatively few years the sailing ship as a first 
class passenger carrier was doomed, although it  still had good 
chances of profit from emigrants and special passengers. . I n  the last quarter of the 19th century the west-about route to 
the Orient, New Zealand and Australia came into favour, the lines 
running across the Pacific from the Canadian and American ports 
in conjunction with the regular Atlantic services and trans-Con- 
tinental railways. These routes are becoming more and more 
popular as an alternative to Suez and the trying passage of the 
Red sea, while their establishment has done much to encourage 
the regular trans-Pacific services which are now numerous. 

When the business of sailing vessels .on the Australian trade 
became more or less confined to the less expensive cargoes a new 
triangle was evolved in addition to the regular out-and-home run 
of the wool ships. This was from Europe to Australia by way of 
the Cape with general cargo, on to the West coast of South 
America with coal, and home with nitrates. Another triangle 
which existed for some years was out to the Cape with general 
cargo, railway materials or machinery, on to  India in ballast and 
home with jute. Direct trades during the last years of sail were 
numerous, one of the most important being the grain trade from 
California which was finally covered almost entirely by subsidised 
Continental sailing ships able to  do the outward voyage in ballast 
and still show a profit. 

Meanwhile the tramp steamship route in the Mediterranean 
also tended to form a triangle-out to  Italy with coal, then to the 
Black sea in  ballast and back with grain. This route has been 
checked by the Russian revolution. Direct routes which absorbed 
and absorb much tramp tonnage are with coal out to the River 
Plate and home with grain and to the St. Lawrence, generally in 
ballast, for wheat. A certain number of sailing ships, nearly all 
owned on the Continent, still contrive to  secure charters for Aus- 
tralian grain from the steamers. 

The West African trade is now almost entirely direct, but in the 
case of South Africa the direct mail services are supplemented by 
intermediate services which reach the various East African ports 
by way of the Mediterranean and Suez, then proceed to the Cape 
and return direct to Europe by way of the West Coast. 

As regards the Continental trades, the opening of the Suez canal 
permitted a rapid development of the routes from the Mediter- 
ranean to the East. The French, backed by the maritime interest 
of Napoleon III. ,  and the Austrians took immediate advantage of 
it:  the Spaniards and the Italians followed later. Of these the 
French and Austrians tended to keep their steam tonnage on the 
regular routes, leaving the tramp business to  the sailing ships 
under their flags and to the steamers of their rivals. 

The development of German shipping was slower. Despite the 
maritime heritage of the Hanseatic League it  suffered from initial 
discouragement, largely on account of the fear held by the author- 
ities that passenger communications would drain the country of 
conscripts. I n  spite of this discouragement steamship companies 
were formed both in  Hamburg and Bremen in the mid-19th 
century, principally for the transatlantic trade. The policy was 
reversed by Bismarck in 1885, when he offered a heavy subsidy 
for German mail services, particularly to  Africa, Australia and 
the East. German owners had always kept the greater part of 
their tonnage on regular routes, never favouring the tramping 
business. 

Although the Italians were slow in starting on a large scale on 
the regular services, they have made great strides of recent years. 
Before the war they did a very extensive North Atlantic steerage 
business. but that was ruined by the restriction of U.S. immigra- 
tion and many of the North and South American services have 
been combined to make the most of the seasonal trades. At the 
same time the Italians have adopted a very strongly protective 
policy to preserve for Italian ships their emigration, both across 
the Atlantic and to Australia. 

I n  the West, until the latter part of the 19th century, it was 
quite usual for travellers from the United States to South America 
to  travel by way of Europe, t o  the detriment of American trade, 

but there are a number of passenger companies now maintaining 
a direct service and a very big trade is done in addition to  the 
passenger business. 

P a n a m a  Changes.-The latest great influence on the trade 
lanes is the cutting of the Panama canal. I t  has provided very 
much shorter alternative routes from Europe to the whole of the 
Pacific seaboard, the saving in time in almost every case more 
than compensating for the canal charges and the sometimes vexa- 
tious regulations. I t  has also permitted the establishment of a 
new intercoastal trade between the Eastern and the Western 
States in opposition to  the railways, reviving the old clipper route 
to California round the Horn. Being technically a coasting serv- 
ice, this is reserved for  American ships and is attaining very large 
proportions. 

The canal has also permitted the recent development of round- 
the-world cargo services, from the North Pacific ports to the Ori- 
ent, through the East Indies to India, to New York via Suez and 
then back to the North Pacific ports along the usual intercoastal 
route. (F. C. Bo.) 

SHIPS' FIGUREHEADS. The primitive ship was double- 
ended, with both stems, that is the stem and stern-post, rising 
above the planking of the hull; and nearly all types occurring from 
the earliest times till late in the middle ages are recognizable as 
variants of this original. The high stems were commonly so con- 
spicuous as to be naturally the first parts chosen for decoration; 
and if only one of the two was decorated, that one was in most 
cases the stem. These stem-head carvings represent the earliest 
figureheads. When, as in the oared war-galleys of ancient Greece 
and Rome, the stem-head ceased to be conspicuous, a wood carv- 
ing or bronze casting was fixed as near to the traditional position 
as was convenient, so resembling the modern figureheads in 
northern Europe. The few Roman figureheads which have sur- 
vived from the period of the early empire are, save for their 
greater artistic merit, curiously similar to those which were applied 
to English men-of-war in the Napoleonic era. 

Figureheads might be religious emblems, they might indicate 
the nationality of the ship, or might symbolize her name. Also 
as, with few exceptions, they represented living creatures, and as 
they are rarely if ever, in early times, found in conjunction with 
the oculus, i t  would seem that the mariner must have held, if 
only as a secondary consideration, that they helped the ship to  
find her way. The Phoenicians placed a horse's head on the fore 
stem, just as the English and the Dutch of the 17th and 18th 
centuries employed their national lions as figureheads; the Egyp- 
tians used various religious emblems, which probably served also 
to designate individual ships, as did the figures of the holy family 
and of saints in the Spanish navy in the 18th century; the 
Romans of the empire would seem to have named at  least some 
of their ships after distinguished warriors, whose busts were em- 
ployed as figureheads, in this anticipating the practice which began 
in England in the r 7th century and became increasingly common 
from the middle of the 18th century onwards. 

When, about the 13th century, the temporary fighting stages 
developed into integral parts of the hull, figureheads almost van- 
ished for a long period; for the forecastle overlapped the stem- 
head, and left no very obvious position in which a figure could 
be carried. A very small carving on the foremost part of the rail 
of the forecastle itself, or a device placed under i t  across the stem, 
were the available alternatives, but both were quite ineffective. 
They served, however, to  keep the tradition of the figurehead alive 
while this old type of forecastle, often nowadays spoken of as 
the "carrack forecastle," was universal in  great ships. But in 
Henry VIII.'s reign the important change began which substituted 
the galleon type of ship for the carrack type. The galleon, as one 
of her most conspicuous differences from the old type, had the 
forecastle cut back so that it  ended abaft the stem. The figure 
might therefore have resumed its old place on the stem-head, had 
not the introduction of the beak-head afforded a still better posi- 
tion for it. By the end of the 16th century the galleon type was 
universal, and the foremost end of the beak-head bore the figure. 
The beak-head altered its shape continually, but as the "head" it 
outlived the galleon and is found in the sailing man-of-war right 



down to the days of steam; it  always bore the figure at  its fore 
end in men-of-war and in all merchantmen of similar build, the 
figure varying in size and general form to niatch with the changes 
of the head itself. 

I t  will be enough to indicate what were the fashions in the 
figure itself in England from Elizabeth's reign onwards, for in 
no other country was the figure developed to a greater extent. At 
first a simple "beast" sufficed, being most commonly the lion or 
the dragon, the supporters of the royal arms. When the dragon 
was discontinued as a supporter, he ceased also to  be used as a 
figure, and the lion during the 17th century was by far the most 
common figure. For great ships more elaborate figures were used, 
small groups, especially St. George and the dragon, which, though 
given always to ships bearing the name of St. George, was con- 
sidered also as a national emblem. So too was a figure of Neptune. 
From Charles 1,'s time also equestrian figures began to be used 
in the largest ships, and these in the 18th century developed to a 
portentous extent into the so-called "double" heads. From I703 
to 1727 the lion was established by order as the universal figure 
for men-of-war, but a dispensing order was nearly always forth- 
coming for the greatest ships. After 1727 any figure was aiiowed 
to be used which did not exceed the lion in cost; but in 1796 an 
attempt was made to abolish figureheads as an unnecessary ex- 
travagance. This order a t  once became a dead letter, and instead 
of it  another was issued which cut down the cost to so low a 
figure that no more than "devices" could be given to the great 
ships, and busts to  the smaller. One of these "devices" survives 
as the existing figurehead of the Victory. After 1815 busts con- 
tinued, but grew greatly in size and about 1840 developed into half 
length figures of vast dimensions. 

When, with the coming of steam, the old form of head fell out 
of use, the figure also became obsolete; but an attempt was made 
for several years to provide some sort of a substitute which usually 
took the form of a badge or scutcheon on each side of the 
stem. The last ships in the Navy to have figureheads were the 
sloops of the Odin class, which, indeed, served with them in the 
World War of 1014. 

See L. G. Carr Laughton, Old Ship Figureheads and Sterns, illustrated 
by Cecil King, R.I. (L. G. C. L.) 

SHIPTON, MOTHER, a reputed witch and prophetess who 
is supposed to have lived in early Tudor times. There is no really 
trustworthy evidence of her existence, but tradition has it  that her 
maiden-name was Crsula Southill, Sowthiel or Southiel, and her 
parents were peasants, living near the Dropping Well, Knares- 
borough, Yorkshire, and that she was born about 1486-1488. Her  
mother, Agatha Southill, was a reputed witch, and Ursula, who was 
phenomenally ugly, was regarded by the neighbours as "the 
Devil's child." When about twenty-four she married a builder of 
Trork, Tobias Shipton. Her  most sensational prophecies had t o  
do with Cardinal Wolsey, the duke of Suffolk, Lord Percy and 
other men prominent a t  the court of Henry VIII.  She is said 
to have died a t  Clifton, Yorkshire, in 1561, and was buried there 
or a t  Shipton. Her  whole history rests on the flimsiest authority, 
but her alleged prophecies had an extraordinary hold on the popu- 
lar imagination. The suggestion that Mother Shipton had foretold 
the end of the world in 1881 caused most poignant alarm in rural 
England in that year, the people deserting their houses, and 
spending the night in prayer in the fields, churches and chapels. 
This latter alleged prophecy was one of a series of forgeries t o  
which Charles Hindley, who reprinted in 1862 a garbled version of 
Richard Head's Life, confessed in 1873. 

See Richard Head, Life and Death of Mother Shipton (London, 
1684) ; Life, Death and the whole of the Wonderful Prophecies o f  
Mother Shipton, the Northern Prophetess (Leeds, 1869) ; W. H. Har- 
rison, Mother Shipton investigated (1881) ; Journ. of Brit. Archaeo. 
Assoc, xix. 308. Mother Shipton's and Nixon's Prophecies, with an 
introduction by S. Baker (1797). 

SHIR : see BARI-SPEAKIXG TRIBES. 
SHIRAZ, the capital of the province of Ears in Persia, in 

29' 38' N., 52O 40' E., 530 m. by road from Tehran and 180 m. 
N.E., by E .  of Bushire (112 m. crowfly). The city stands 5,200 
f t .  above sea level on the right bank of a small stream, in a well 
watered plain about 7 m. wide, surrovnded by mountains which 

on the west attain Ii,ooo ft.  I t  is approached on the north 
through chains of hills which separate the plain of Mervdasht, 
where are the ruins of Persepolis; and on the south from the 
Persian gulf through difficult mountain passes, the highest of 
which attain 7,400 ft. The city is irregularly circular in plan 
and has a mud wall flanked by semi-circular towers, about 4 m. 
in circuit, but the suburbs have extended far beyond the enceinte. 
There are six gates and the town within the walls is divided into 
eleven quarters, one of which, the hfehalleh Yahudi, is inhabited 
exclusively by Jews numbering 2,200. The population has been 
very variously estimated: a t  53,600 in 1884, 38,000 in 1900, and 
at  60,000 in 1904; in 1935, though exact figures were still lacking, 
it was estimated at  I 19,000. 

Shiraz can make no claim to qminence by  reason of its great 
antiquity. The general location is certainly ancient, as evidenced 
by the Achaemenian and Sasanian ruins in the vicinity-at Perse- 
polis (some 45 m. N.E.) and elsewhere; but according to Mo- 
hammedan authors the town arose only after the Mohammedan 
conquest. Shiraz owes most of its architectural distinction to 
Karim Khan Zand (1751-79) who governed it  as regent under 
the Safatid dynasty and mdde ic his capitai; but much of his 
work was destroyed by the eunuch ruler Agha Mohammed Khan, 
who razed to the ground the stone ramparts and replaced them 
by the existing mud wall. 

Of its fifty considerable mosques, the Jami Atiq is amongst 
the most noted and ancient. The largest mosque, not only in 
Shiraz but in all Persia, is the Masjid i Nau, or New Mosque, 
built by Atabeg Sa'd bin Zangi, c. 1200, a building reconstructed 
out of his own palace; while perhaps the most beautiful is the 
Jami i Vakil of Kerim Khan built about A.D. 1766. 

The gardens (bagh) and rose-bowers of Shiraz and its out- 
skirts are famous and some of these pleasure-grounds, despite 
neglect, retain much of their original beauty. Close to  the 
Bagh i Dilgushi, one of the most conspicuous of these gardens, 
north of the city, is the Sa'diyyeh, an enclosure planted with 
Cyprus and orange trees which holds the tomb of the celebrated 
mystic poet Sa'di; and in a cemetery nearby is the Hafiziyyeh 
with the tomb of the poet Hafiz, a sarcophagus of Yezd marble 
on which two of the poet's odes are chiselled in re!ief. The true 
renown of Shiraz rests largely on the fame of these her two great 
sons and on other distinguished men she has given to Iran. I t  
was also the birthplace of the religious reformer called the Bab. 

Shiraz is an important trade centre and point of departure of 
passable motor roads: north, via Isfahan and Qum, to  'Tehran; 
north-east to Yezd; east to  Kerman; and south-west t o  Bushire. 
The most noted product is wine of the Khullar vineyards, 30 m. 
N.W. of which, however, only a small quantity is exported, re- 
ligious scruples preventing its production on a large scale. The 
town is noted for its silver-work, and it  manufactures mosaics 
called Khatam-Kari,  cloths, brocades and silk-floss, and is the 
centre of a rug industry. The climate though healthy is subject 
to extremes; the absolute maximum observed over a number of 
years was 113' Fahr. and the absolute minimum 2r0. The town 
was laid in ruins by the earthquakes of 1813, 1824 and 1853, 
which also caused great loss of life 

See G. N .  Curzon, Persia and the Persian Question (1892) ; E.  G. 
Browne, A year among the Persians (1893 and 1926) ; A. V. Williams 
Jackson, Persia past and present ( 1 9 0 6 ) .  (P. Z. C.) 

SHIRE, a river of East Central Africa, the only tributary of 
the Zambezi navigable from the sea. The Shirk (length about 
370 m.) issues from the southernmost point of Lake Nyasa and 
almost immediately enters a shallow sheet of water called 
Malombe or Pa-Malombe, 18 m. broad, and 12 or 13 m. long. 
A shifting bar of sand obstructs the end of Malombe nearest 
Nyasa, but does not prevent navigation. Below Malombe the 
bed of the Shirk deepens. The river flows through a mountainous 
country, and in its descent to the Zambezi valley forms rapids 
and cataracts, rendering its middle course for a distance of 60 m. 
unnavigable. The most southern and the finest of these cataracts 
is called the Murchison Cataract or Falls, after Sir Roderick 
Murchison, the geologist, who identified himself during the mid- 
Victorian epoch with geographical exploration in Africa. I n  
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passing the cataracts the ShirC falls 1,200 ft. From the station 
called Katunga, a short distance below the cataracts, shallow- 
draught steamers can navigate the river when in flood (January- 
March) to its junction with the Zambezi, and thence proceed to 
the Chinde mouth of the main stream. The scenery of the 
lower ShirC is very picturesque, the spurs of the plateau forming 
bold, rocky crags overhanging the water. The river is studded 
with small islands usually covered by thick grass. A little 
before the Zambezi is reached the country becomes flat. The 
Shire joins the main river in  about 35' 25' E., 17' 50' S., a t  a 
point where the Zambezi is of great width and presents in the 
dry season many narrow winding channels, not more than 3 ft. 
deep, with intervening sandbanks. 

The  lower part of the Shire is in Portuguese territory; the 
upper part is in the British Nyasaland Protectorate, to which it  
is the natural highway. Below Port Herald the ShirC is navigable 
all the year round. 

(See ZAMBEZI and BRITISH CENTRAL AFRICA.) 
SHIRE, one of the larger administrative divisions in Great 

Britain, now generally synonymous with "county" (q.v.), but the 
word is still used of smaller districts. The Anglo-Saxon shire was 
an administrative division next above the hundred and was pre- 
sided over by the ealdorman and the sheriff (9.v.). 

SHIRE MOOT, an assembly of the free men of a shire for 
judicial, fiscal, and other administrative business. I t  is first 
mentioned in the reign of Edgar (9 58-97 j ) ,  and then probably 
consisted of all the free landholders of the shire. I n  course of 
time the burden of suit to this court became attached to par- 
ticular estates, and by the 13th century the number of persons 
present a t  a shire court was small. Each shire moot met a t  a 
specified place, and in the 10th century twice a year only, though 
more frequent sessions were held in later centuries. The shire 
court received fresh importance i n  the 12th century from the 
occasional presence of royal justices itinerant, and a t  a later 
time it  came to play an important part in the machinery by which 
members were elected to  parliament from the counties. 

SHIRLEY or SHERLEY, SIR ANTHONY (1565-c. 
163 j ) ,  English traveller, was the second son of Sir Thomas Shirley 
(1542-1612), of Wiston, Sussex. Educated a t  Oxford, he gained 
some military experience with the English troops in the Nether- 
lands and also during an expedition to Normandy in 1591 under 
Robert Devereux, earl of Essex; about this time he was knighted 
by  Henry IV. of France, which brought upon him Elizabeth's 
displeasure and a short imprisonment. I n  I jg6 he conducted a 
predatory expedition along the western coast of Africa and across 
to  Central America, but owing to a mutiny he returned to Lon- 
don in 1597. I n  1598 he led a few English volunteers to  Italy 
to  take part in  a dispute over the possession of Ferrara; this, 
however, had been accommodated when he reached Venice, and 
he decided to journey to Persia to promote trade between Eng- 
land and Persia and to stir up  the Persians against the Turks. H e  
was well received by the shah, Abbas the Great, who made him 
a mirza, or prince, and granted certain rights to  all Christian 
merchants. Then, as the shah's representative, he visited Moscow, 
Prague, Rome and other cities, but the English Government would 
not allow him to return to  his own country. For some time he 
was in prison in Venice, and in 1605 he went to  Prague and was 
sent by the emperor Rudolph 11. on a mission to Morocco; after- 
wards he went to  Lisbon and to Madrid. The king of Spain ap- 
pointed him to command an expedition in  the Levant, which 
failed. After this he was deprived of his command. Shirley, who 
was a count of the Holy Roman empire, died a t  Madrid some time 
after 1635. His brothers Thomas (1564-c. 1620) and Robert 
(c. 1581-1628) were also great travellers. 

Sir Anthony Shirley wrote: Sir Anthony Sherley: his Relation of  
Izis Travels into Persia (1613), the original manuscript of which is in 
the Bodleian library at Oxford. There are in existence five or more 
accounts of Shirley's adventures in Persia, and the account of his 
expedition in I 596 is published in R. Hakluyt's Voyages and Dis- 
coveries (1809-12). See also Thp Three Brothers; Travels and 
Adventures of Sir Anthony, Sir Robert and Sir Thomas Sherley in 
Persia, Russia, Turkey and Spain (1825) ; E. P. Shirley, The Sherley 
Brothers (r848), and the same writer's Stemmata Shirleiana (1841, 
again 1873). 

SHIRLEY or SHERLEY, JAMES (I  596-1666), English 
dramatist, was born in London in September 1596. His career of 
playwriting extended from 1625 to the suppression of stage plays 
by parliament in 1642. H e  was educated a t  Merchant Taylors' 
school, St. John's College, Oxford, and Catherine Hall, Cambridge, 
where he took his B.A. degree in  o r  before 1618. His first poem, 
Echo, or the Unfortunatc Lovers (of which no copy is known, but 
which is probably the same as  Narcissus of 1646), was published 
in 1618. H e  took orders and held a living near St. Albans, which 
he left on his conversion to Catholicism. H e  was then (1623-25) 
master of St. Albans grammar school. Shirley settled a t  Gray's 
Inn, London, in 1625, and for eighteen years was a prolific writer 
for the stage, producing more than thirty regular plays, tragedies 
and comedies, and showing no sign of exhaustion when a stop was 
put to his occupation by the Puritan edict of 1642. Between 1636 
and 1640 Shirley went to Ireland, under the patronage apparently 
of earl of Kildare, and three or four of his plays were produced 
in Dublin. On the outbreak of war he seems to have served with 
the earl of Newcastle, but soon returned to London. H e  supported 
himself chiefly by teaching, publishing some educational works 
under the Commonwealth. Besides these he published during the 
period of dramatic eclipse four small volumes of poems and plays, 
in 1646, 1653, 1655 and 1659. Wood says that he and his second 
wife died of fright and exposure after the great fire, and were 
buried at  St. Giles's-in-the-Fields on Oct. 29, 1666. 

Shirley constructed his own plots out of the abundance of ma- 
terials that had been accumulated during thirty years of unex- 
ampled dramatic activity. H e  worked with confident ease and 
buoyant copiousness on the familiar lines, contriving situations 
and exhibiting characters after types whose effectiveness on the 
stage had been proved by  ample experience. His scenes are in- 
geniously conceived, his characters boldly and clearly drawn; and 
he never falls beneath a high level of stage effect. 

Shirley's tragedies are: The Maides Revenge (acted, 1626; printed, 
1639) ; The Traytor (licensed, 1631; printed, 1635)~ which Dyce 
reckoned as Shirley's best tragedy; Love's Crueltie (1631 ; printed, 
1640) ; The Duke's Mistris (acted, 1636 ; printed, 1638) ; The Politi- 
tian (acted, 1639; printed, 1655) ; The Cardinal (acted, 1641;  printed, 
16jz), a good example of Shirley's later style, and characterized by 
Edmund Gosse as perhaps the last great play produced by the giants 
of the Elizabethan age. His comedies are: Love Tricks, or the School 
of  Complement (licensed, 162 5 ;  printed under the latter title, 1631) ; 
The Wedding (licensed, 1626; printed, 1629) ; The  Brothers (acted, 
1626; printed, 1652) ; The Wittie Faire One (acted, 1628; printed, 
1633) ; The Gratefzrll Servant (licensed in 1629 as The Faithful 
Servant; printed, 1630) ; Changes: Or Love in a Maze (acted and 
printed, 1632) ; Hide Parke (acted, 1632; printed, 1637) ; The Ball 
(acted, 1632; printed, 1639) ; The Bird i n  a Cage (acted and printed, 
1633), ironically dedicated to William Prynne; The Young Admiral1 
(licensed, 1633; printed, 163;) ; The Gamester (played at  court, 1634; 
printed, 1637), written at the command of Charles I., who is said 
to have invented or proposed the plot; The  Example (acted, 16.34; 
printed, 1637) ; The Opportunity (licensed, 1634; printed, 1640) ; The 
Coronation (licensed, 1635, as his, but printed, 1640, as by Fletcher) ; 
The Lady of Pleasure (licensed, 1635; printed, 1637) ; The Constant 
Maid, or Love wiR find out the Way ,  printed in 1640 under the former 
title with St. Patrick for Ireland; The  Royall Master (acted and 
printed, 1638, ed. with critical essay in C. M. Gayley's Representative 
English Comedies, New York, 1914), an excellent comedy of intrigue, 
with an epilogue addressed to Strafford; The Doubtfull Heir (printed, 
1652), licensed as Rosania, or Love's Victory in 1640; T h e  Gentleman 
of Venice (licensed, 1639; printed, 1655) ; The Imposture (acted, 
1640; printed, 1652) ; The Sisters (licensed, 1642; printed, 1653) ; The 
Humorous Courtier (perhaps identical with The  Duke, licensed, 1 6 ~ 1 ) ~  
printed, 1640; The Court Secret (printed, 1653). Poems (1646), by 
James Shirley, contained "Narcissus," and a masque dealing with the 
Judgment of Paris, entitled The  Triumph of  Beautie. A Contention 
for Honour and Riches (1633) appeared in an altered and enlarged 
form in 1659 as Honoria and fifammon. In  1653 a selection of his 
pieces was published as Six New Playes. He wrote the magnificent 
entertainment presented by the members of the Inns of Court to 
the king and queen in 1633, entitled The Triumph of Peace, the scenery 
being devised by Inigo Jones and the music by W. Lawes and Simon 
Ives. In this kind of composition he had no rival but Ben Jonson. 
His Contention of Ajax and Ulysses (printed, 1659) closes with the 
well-known lyric, "The Glories of our Blood and State." 

The standard edition of Shirley's works is The Dramatic Works  
and Poems o f  James Shirley, with Notes by  William Giflord, and 
Additional Notes, and some Account o f  Shirley and his W r i t i n ~ s ,  by 
Alexander Dyce (6 vols., 1833). A selection of his plays was edited 



SI-'-1IRL,EY--SHOCK AhTD COLLAPSE 
has a separate rim which presses against a set of peripheral 
coiled springs, so starting and variable impulses are absorbed 
quickly. 
SHOCK AND COLLAPSE. A severe injury which is not 

sufficient to kill may yet so derange the mechanism of the body 
that even a casual observer can correctly judge how little extra 
hurt would be necessary to cause death. I n  lesser degrees of in- 
jury a trained observer is able to detect derangements which 
must be regarded as early stages of the more serious conditions 
which compel observation. The name given to this depressed 
condition of the body is "shock" and when consequent on injury 
it  is known as traumatic shock. 

Shock has been studied chiefly in connection with injury and 
many would limit use of the term to the results of trauma. I t  is 
undeniable however that conditions of the body very similar 
to those produced by severe external injury may follow various 
accidents of disease, e.g., perforation of a gastric ulcer or stran- 
gulation of a coil of intestine-so that it  is wise to  take a broader 
view of the subject. This is the more necessary since Dale has 
shown that injection into the body of minute doses of histamine- 
a protein decomporition product-wi!l prodnce an slmost exact 
simulation of shock. Similar symptoms may also be produced by 
the entry into the circulation of poisons formed in obstructed 
small intestines, or of products of muscle-disintegration after 
injury, or of bacterial products in peritonitis. I t  is convenient 
therefore to  apply the term shock to the common state and to 
designate the particular type by a qualifying adjective, e.g., 
traumatic, toxic, protein or haemorrhagic shock. The word col- 
lapse is rather loosely used to indicate the same condition as 
shock. Various contradictory and unsatisfactory efforts have 
been made to distinguish between shock and collapse. There is 
no doubt that collapse suggests something rapid and a close 
approximation to the common significance of the term would 
be "the rapid onset or aggravation of the symptoms of shock." 

The symptoms of severe shock are very characteristic and con- 
sist chiefly of a failure of the peripheral circulation with ac- 
companying (and partly consequent) diminution of all the meta- 
bolic processes of the body. There is in addition some increased 
activity of the sympathetic system as shown by the sweating and 
dilated pupils. The affected person is usually pale or livid, the 
extremities and nose cold, the pulse small and weak, and fre- 
quently more rapid than normal. The blood pressure is as a rule 
lowered and tends to diminish as the condition progresses. The 
mental processes are commonly sluggish and the muscles relaxed. 
The secretions are diminished with the exception of sweat which 
may be poured out in great quantities. Though pain itself may 
produce shock yet in severe cases of shock, pain is usually not a 
complaint. The temperature is usually subnormal, registering 95" 
or 96" F. The clinical measure of the degree of shock is usually 
made by an estimation of the blood pressure. I n  severe shock the 
systolic blood pressure usually goes below IOO mm. of mercury 
and sometimes drops to 80 or even 60 mm. Recovery rarely takes 
place if a lower register than jomm. is reached. Sometimes the 
systolic pressure does not fall so low but the pulse-pressure 
(difference between systolic and diastolic pressures) drops from 
the normal 50 down to as little as zomm. These measurements 
afford a ready proof of circulatory failure. 

Though in well-defined shock all the indications are present 
there are many occasions when one or more of the classical symp- 
toms are wanting. Occasionally a slow pulse may accompany even 
severe shock whilst very obvious appearance of shock (sub- 
norms1 temperature, sweating, pallor) may exist with only a 
slight or even no fall m blood pressure. Mental dullness is 
another rather variable factor for in many cases of toxaemic 
shock the mind may be very alert. 

The pathology of shock has been the subject of much research 
and difference of opinion. Most of the experimental work has 
been concerned with traumatic shock and has been performed on 
animals. Clinical work has been concerned chiefly with shock 
following operation-a particular type of traumatic shock. It is 
agreed that prolonged over-stimulation of per~pheral nerves will 
cbuse shock in proportion to the intensity of the stimulus and the 

(1888) for the "Mermzid" series, with an introduction by Edmund / 
Gosse. See R. S. Forspthe, The relations of Shiriey's Plays to the 
Elizabethan drama (1914). 

SHIRLEY, WILLIAM (1694- IT~I) ,  colonial governor of 
Massachusetts, was born at  Preston in Sussex, England, on Dec. 
2, 1694. H e  studied law, entered the Middle Temple, emigrated to 
Massachusetts in 1731, was appointed "the King's only advocate- 
general in America" (i e., of all New England except Connecticut) 
in 1734, and in 1741, while representing Massachusetts in a bound- 
ary dispute with Rhode Island, was appointed governor. The 
most important event of his administration was the conquest of 
Louisburg in 1745. The expedition was undertaken on his sugges- 
tion and its success was largely due to  his energy and enthusiasm. 
In  Sept. 1749, £183,650 (English) in  coin was brought to Boston 
to cover the outlay of Massachusetts, and largely through Shir- 
Icy's influence this was used for the redemption of outstanding 
paper money, thus re-establishing the finances of the province, a 
subject to  which Shirley had given much attention. 

Both in the colonies and in England, whither he returned in 
I 749 on leave of absence, Shirley kept up an active agitation for 
the ~xpl i l~ inn  of the  French from the whole of Canada He went 
back to Massachusetts as governor in 1753; led an unsuccessful 
expedition against Ft.  Niagara in 1755, and after the death of 
Gen. Edward Braddock (1755) until June 1756 was commander- 
in-chief of all the British forces in America. In Sept. 1756 he was 
recalled to England and was succeeded as governor by Spencer 
Phips. H e  was governor of the Bahamas until 1770, then again 
returned to ~lassachusetts,  and died at  Roxbury, March 24, 1771. 
He published a Journal of the Siege of Louisboz~rg (1745), and 
The  Co?zduct of General William Shirley Briefly Stated (1758). 

SHOA, the southern of the four former principal provinces of 
the Abyssinian empire. Shoa from about the middle of the 10th 
century till nearly the close of the 13th century was the residence 
of the Abyssinian sovereigns, who had been driven out of Axum, 
their former capital. About I 528 Shoa was overrun by Moham- 
medan invaders and was for over a century afterwards a prey to 
Galla raiders. I t  remained independent of northern Abyssinia 
until 1855 when the emperor Theodore reduced it to submission. 
I n  1889 Menelek II . ,  king of Shoa, on the death of the emperor 
John, made himself master of the whole of Abyssinia. The prin- 
cipal town, Addis Ababa (q .v . ) ,  is now the capital of the empire 
(see ABYSSIKIA). 
SHOCK ABSORBER is an elastic medium which absorbs 

the heavier shocks given to road vehicles. One type consists of 
two arms pivoted together, with their ends connected to the frame 
and axle. Tension is imparted to the pivot joint by flat friction 
discs, or by  a band brake with 
friction lining. 

As the axle rises the arms move 
t o \ ~ a r d s  one another,nhich move- 
ment acts on the tension spring 
so allowing the band to sllde 
freely round the brake drurn. 

On the rebound the arms sep- 
arate, and the band coils round 
the drum, thus absorbing the ex- 
cess energy stored up in the 
spring during the compression 
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sorber. Grease is supplied t o  the friction surfaces by a special 
lubricant packed inside the drum, and automatically feeding 
through two slots to the friction surfaces. 

To assist lubrication under all climatic conditions a paddle is 
fitted, with a hexagon head, to be oscillated with a wrench a t  
about every I.joo miles. There are many types of shock absorb- 
ers in use in the United States on motor vehicles. 

The term shock absorber is also applied to spring fittings in 
large power chain drives and to devices for absorbing water ham- 
mer in hydraulic systems. The sprocket-wheel in a large drive 
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number of nerve endings involved. Crile showed that if the nerve 
was anaesthetized so that the nerve impulse could not pass, then 
shock was diminished. H e  thought that shock resulted from 
exhaustion or inhibition of the vaso-motor centre in the medulla 
whereby blood stagnated in some of the smaller paralysed and 
dilated arterioles, and the circulation in the vital centres be- 
came insufficient. I t  has since been shown that the vaso-motor 
centre is not paralysed in shock. 

Yandell Henderson suggested that shock was due to over oxy- 
genation of the blood (acapnia) leading to insumcient, respiration 
and deficient circulation, but the view has not gained general 
acceptance. 

I t  is a fact that in shock there is a diminished alkalinity of the 
blood and some hold the view that acidosis is the cause of shock. 
It is much more likely a consequence than a cause. 

~ ~ l ~ ~ l ~  found that in the course of shock developing during 
operation there was a gradually increasing contraction of the 
peripheral arteries with a diminution of the volume but increase 
in the rate of the pulse. H e  stated that the fluid part of the 
blood was gradually reduced though he could only surmise the 
exact mechanism of the reduction. This view has been confirmed 
and to-day an essential fact is that the volume of the blood in 
circulation is greatly reduced in cases of shock. With an insuffi- 
cient amount of blood in circulation, metabolism diminishes and 
all the vital centres are starved. For a time the blood pressure 
is maintained by the contraction of the arteries, but ultimately 
vaso-constriction cannot maintain blood pressure and final failure 
of the circulation follows. 

Now fluid may be rapidly lost from the circulation not only 
directly by haemorrhage, but also by extreme diarrhoea as in 
cholera, profuse sweating as in some severe colics and toxae- 
mias, or rapid effusion into the peritoneal cavity as in some cases 
of perforative peritonitis; moreover certain poisons may in- 
crease the permeability of the capillaries or possibly paralyse the 
contractile power of the minute blood vessels and thus cause 
local stagnation and loss to  the general circulation of a large 
amount of blood. 

I t  would appear therefore that shock and collapse are due to  
circulatory and metabolic failure consequent on a grave diminu- 
tion of the amount of fluid in circulation. This fluid leaves the 
blood vessels either as the result of continuous and extreme reflex 
vaso-constriction, or as the result of toxins rendering the smaller 
blood vessels more permeable, or as a consequence of great loss 
of fluid by sweating, effusion or haemorrhage. In  a few extreme 
cases toxins may paralyse the vaso-motor centre. Shock which 
ensues immediately after an injury is called primary and is due 
to reflex nervous influence; secondary traumatic shock comes on 
24 hours after the infliction of an injury and is probably due to 
absorption of toxic products. Mental shock produced by severe 
emotion may perhaps be due to temporary cardiac failure. 

The treatment of shock depends upon an understanding of 
the main features of its mechanism. ( I )  Injurious stimuli must 
be avoided or diminished as much as possible; ( 2 )  the body heat 
must be maintained; (3) the fluid of the circulation must be re- 
plenished; and (4) foci from which shock producing toxins are 
being absorbed must be dealt with. These four requirements hold 
for both prophylaxis and cure of the shocked condition. 

( I )  The greatest care has to be taken to avoid traumatism. 
I n  operations gentleness is essential. In  giving anaesthetics it 
must be remembered that they intensify any shock. Nerve block- 
ing to  stop peripheral stimuli may be advisable. Pain is treated 
by adequate doses of morphia. 

(2 )  The diminished metabolism shown by the subnormal tem- 
perature is treated by applications of warmth and avoidance of 
further exposure. Warm blankets, radiant heat, hot water bottles, 
or any suitable source of heat can be tried. 

(3) The fluid lost to  the circulation is made good by injection 
of normal saline solution per rectum, subcutaneously or intra- 
venousiy. A 6 per cent solution of gum acacia in saline was recom- 
mended by Bayliss as being less rapidly lost again from the 
permeable vessels. Blood transfusion (q.v.)  is very valuable when 
much blood has been lost. 

(4) Acute bacterial infection must be dealt with A limb with 
gas gangrene must be amputated, the decomposition products in 
obstructed intestines must be drained by relief of obstruction or 
exteriorly, etc. 

One of the latest methods of treating shock has for  its aim the 
encouraging of metabolism. The patient is given an injection of 
glucose together with a proportionate amount of insulin to ensure 
the metabolism of the glucose in the body. 

See W. B. Cannon, Traumatic Shock (New York, 1923, bibl.) ; Med. 
Research Council's Special Reports, Nos. 2 5  and 27; Proc. ROY. SOC. 
Med.9 ~01s. xii., 1918-19 and xv. 1921-22 (Sect. and GYn.1. 

(V. 2. C.) 

SHODDY, in origin probably a factory term and first applied 
to the waste thrown off or "shed" during the process of wool 
manufacture. I t  is now the name given to a special type of fab- 
ric made from remanufactured materials, i.e., materials which 
have already been spun into yarn and woven into cloth but have 
been torn UP or "ground up" (as this operation is termed tech- 
nically) into a fibrous mass, and respun and*rewoven.   he term 
"shoddy" is sometimes applied to all fabrics made of such reman- 
zfactured materiais, of which there are types, such as 
M U ~ ~ O S , "  "extracts," 'iflocks," etc., but strictly i t  should be Con- 

fined to a cloth produced from fabrics originally made from Eng- 
lish and the longer cross-bred wools. Mungo is produced from 
fabrics originally made from Botany and short fine wools; ex- 
tract is the wool fibre obtained from goods originally composed 
of wool and cotton from which the cotton has been "extracted" 
by sulphuric acid o r  some other agent; and flocks mostly come 
from milling, raising and cropping machines. 

The operations of converting rags, tailors' clippings, etc., into 
these remanufactured materials are as follows: dusting, t o  ren- 

I der the subsequent operations as healthy and agreeable as pas- 
sible; seaming, i.e., taking out every little bit of sewing thread 
(unless the rags are  for  extracting) in order that a good "spin" 
may result; sorting into the various qualities and colours; oiling, 
to cause the fibres to glide upon one another, and thus separate 
so far as possible without breakage; and finally grinding, i.e., tear- 
ing up into a fibrous mass which may be readily spun into threads. 
The last-named operation is usually spoken of as "grinding," but 
really it  is more of a teasing-out operation, the object being to 
preserve the length of the fibre so far as possible. The remanufac- 
tured materials are necessarily very short in  fibre, so that it  is 
usually necessary to  mix, i.e., "blend," some better material with 
them to carry the bulk through the machines into the yarn. With 
this object in view, sometimes good wool or noils (the short from 
combing), but more often cotton, is employed. The yams thus 
spun are in the majority of cases woven into pieces as weft yarns, 
the warps usually being cotton; but there are some exceptions, a 
good mungo blend being readily woven as warp. (See also YARN.) 
SHOE or BOOT is a covering for  the human foot with a 

somewhat stiff sole and a top of lighter material, usually leather, 
though many other materials are used. The simplest foot-protec- 
tor is the sandal, which consists of a sole attached to the foot, 
usually by leather thongs. The use of this can be traced back to 
a very early period; and the sandal of plaited grass, palm fronds, 
leather or other material still continues to  be the most common 
foot-covering among oriental races. Where climate demanded 
greater protection for  the foot, the primitive races shaped a rude 
shoe out of a single piece of untanned hide; this was laced with a 
thong, and so made a complete covering. Out of these two ele- 
ments-sole without upper and upper without sole-arose the 
perfected shoe and boot, consisting of a combination of both. 
The boot proper differs from the shoe in reaching up to the knee, 
as exemplified by such forms as jack-boots, top-boots, Hessian 
boots and Wellington boots, but the term is in England now com- 
monly applied to "half-boots" or "ankle-boots" which reach only 
above the ankle. A collection illustrating the numerous forms and 
varieties of foot-covering, formed by Jules Jacquemart, is in the 
Cluny Museum in Paris. 

The simplest foot-covering, largely used throughout Europe, is 
the wooden shoe (sabot) made from a single piece of wood roughly 
cut into shoe form. Analogous to  this is the  clog of the midland 
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counties of England. Clogs, known also as pattens, are wooden 
soles tu  which d o e  or boot uppers are attached. Sole and heel 
are made of one piece from a block of maple or ash two inches 
thick, and a little longer and broader than the desired size of 
shoe. The outer side of the sole and heel is fashioned with a long 
chisel-edged implement, called the clogger's knife or stock; a 
second implement, called the groover, makes a groove about one- 
eighth of an inch deep and wide round the side of the sole; and by 
means of a hollower the contour of the inner face of the sole is 
adapted t o  the shape of the foot. The  uppers of heavy leather, 
machine sewed or riveted, are fitted closely to the groove around 
the sole, and a thin piece of leather-binding is nailed on all round 
the edges, the nails being placed very close, so as to give a firm 
durable fastening. 

For an account of the modem industry see the articles BOOT m~ 
SHOE INDUSTRY and BOOT AND SHOE MACHINERY. 

SHOE-BILL (Balaeniceps 
re%), a giant bird from the White 
Nile, related to  the herons. I n  
singularity of aspect few birds 
surpass Balaeniceps, with its 
gaunt grey figure, some 5ft. in 
height, its large head surmounted 
by a little curled tuft, its scowling 
eyes and its huge bill, in form not 
unlike a whale's head but tipped 
with a formidable hook. I t  forms 
large flocks and frequents dense 
swamps. The flight is heron-like, 
and the birds settle on trees. The 
food consists of any small ani- 
mals or carrion. The nest is a 
hole in dry ground, roughly lined 
with herbage, and from two to ,, , 
twelve chalky white eggs are laid. NATuML 

SHOEBURYNESS, a prom- THE HERON OF T H E  OR W H ITE WHALE-HEADED NILE 
ontory on the Essex coast, Eng- 
land, the point a t  which the coast-line trends N.E. from the estu- 
ary of the Thames. I t  gives name to a school of gunnery. On the 
seaward side of the Ness there is an earthwork attributed to the 
Norsemen. The L.M.S.R. has 
been extended to the point. 

SHOFAR, SCHOFAR o r  
SHOFER, the ancient ram's 
horn trumpet of the Hebrews. I t  
consisted of a natural horn turned 
up a t  the bell end, and, having a 
short conical bore of very large 
calibre, i t  would be capable of 
producing a t  most the funda- 
mental octave and twelfth. 

SHO-GI, the Japanese game 
of chess. Like Go-bang, the game 
of the middle classes, and Sugoro- OF A RT 

chu (double-six), that of the T Y P E S  O F  IsTH CENTURY SHOFARS 

common people, i t  was introduced from China many centuries ago 
and is still popular with the educated classes. I t  is played on a 
board divided into 81 squares, nine on  a side, with 20 pieces on 
each side, arranged on the three outer rows. The pieces, which 
are flat and punt-shaped with the smaller end towards the front, 
represent, by means of different inscriptions, the 0, or She, King- 
General, with whose checkmate the game ends, his two chief aids, 
the Kin and Ghin, Gold and Silver Generals (two of each), Ka- 
Ma, horse or knight (two), Yari, spearman (two), one Hisha, or 
flying chariot (rook), one Kakzt (bishop), and nine Hio or Fu, 
soldiers or pawns. All these pieces, like those in chess, possess 
different functions. The chief difference between chess and Sho- 
gi is that in the Japanese game a piece does not cease t o  be a factor 
in  the game when it  is captured by the opponent, but may be re- 
turned by him t o  the board at  any time as a reserve; and, secondly, 
all pieces, except the King and Gold General, are promoted to 
higher powers upon entering the last three rows of the enemy's 

territory. This possibility of utilizing captured forces against their 
former masters and the altering values of the different men render 
Sho-gi a very difficult and complicated game. 

See E. Falkener, Games Ancient a d  Oriental (1892); the Field 
(Sept. 1904). 

SHOGUN, in Japan, originally merely a general in command 
in the field. I n  1192 the emperor Takahira made the Minamoto 
leader, Yoritomo, a Sei-i-tai-shogun ("barbarian-subjugating gen- 
eralissimo") or general-in-chief, and this office became stereotyped 
in the hands of successive great military leaders, till in 1603 
Iykyasu Tokugawa became shogun and established the Tokugawa 
dynasty in  power. The shogunate from that time till 1867 exer- 
cised the de facto sovereignty in Japan, though in theory subordi- 
nate to  the mikado. The revolution of 1867 swept away and 
abolished the shogunate and restored the mikado's supreme 
authority (see JAPAN : History). 

SHOLAPUR, a city and district of British India, i n  the 
Central division of Bombay. The city is 164 m. S.E. f rom Poona 
by the Great Indian Peninsula railway. Pop. (1931) 144,u54. 

The DISTRICT OP SHOLAPUR has an area of 4,569 sq.m. The 
chief rivers are the Bhima and its tributaries, all flowing towards 
the south-east. Sholapur is peculiarly liable to  seasons of scarcity, 
but much has been done by the opening of canals and tanks, such 
as the Ekruk and Ashti tanks, to secure a better water-supply; 
the large Ekruk tank provides Sholapur city with water and irri- 
gates about 4,500 acres of the surrounding country. I n  1931 the 
population was 877,520. The chief trading mart  is  Barsi. Pand- 
harpur is a popular place of pilgrimage. The  Great Indian Penin- 
sula railway runs through the districf, with a junction for the 
Madras and Southern Mahratta railway, and another for the 
Barsi light railway. 

SHOOTING. George Markland, in his poem PterypEegia 
(1727), is  the first writer to  deal with this field sport from a 
modern standpoint. The first authority of his own and indeed of 
our own time is Colonel Peter Hawker, whose Instrgctions to 
Yozmg Spor f sme~  in the Art of  Shooting was published first in 
1814 and went through edition after edition until his death. H e  
was preparing the 9th edition when he died in 1853. 

The possibilities of shooting have always depended on the 
quality of the weapons employed as much as on the character of 
the quarry. Hawker's days were those of the muzzle-loader; he 
used first the flint and steel gun and, in his later days, the detonator 
or percussion cap; and i t  was not until breech-loading guns were 
introduced in the 'fifties, and later, when hammer guns were super- 
seded by the hammerless ejector, that the perfection of the weapon 
combined with an intensified study of the management of moors 
and manors, brought modern shooting to its present position of 
importance. 

Grouse Shooting.-The chief branch of the sport in Great 
Britain is undoubtedly grouse shooting. I n  Scotland, in the north 
of England and Wales, and in the north and west of Ireland grouse 
are to  be found in all hilly ground where there is heather, and they 
have recently been introduced to Exmoor and Dartmoor in Devon- 
shire. The great grouse county in England is Yorkshire, though 
the largest bag-2,929 grouse t o  8 guns, belongs actually to  Lan- 
cashire; and in Yorkshire and the north of England generally the 
recognized method of shooting is by driving the birds over butts. 
In  Scotland on the other hand, the accepted method on the 
majority of moors is walking up  the grouse over dogs in the 
earlier part of the season and driving in the later part of the 
season when the birds become wild and pack. There are, however, 
moors which are never driven, and others where driving is the in- 
variable rule. Driving unquestionably provides more difficult 
shooting than walking, and grouse coming over the butts in a 
high wind, or late in the season when they have attained their full 
strength, are as hard a mark as any sportsman need desire. But 
there is a pleasure of its own in walking up  grouse over dogs; in 
watching a well trained brace of pointers or setters range the 
heather and find their birds, while many men prefer the exercise 
of walking to the more stationary work of shooting from a butt. 

From first to last the sport of grouse shooting depends very 
, greatly on the fortune of the seasons as regards weather. Unfavour- 
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able weather prevents regular and sufficient burning of old heather, 
and so prevents the growth of young heather; i t  prevents heather 
from ripening its seed, and so lessens the food supply of grouse 
in winter; and it  prevents the proper regulation of the size of the 
grouse stock on the moor. I n  a word, it  reduces food supply, and 
the provision of a sufficient supply of food is the single kdy to 
successful moor management. 

P a r t r i d g e  Shooting.-Partridge shooting, like grouse shoot- 
ing, can be separated as regards methods into two categories- 
walking up and driving. The former is the older form of the sport 
and still has many adherents-probably, indeed, the majority of 
partridge shooters prefer walking. Certainly it  is a metbod which 
has its own charm, partly of old association, partly of simplicity, 
partly doubtless of September weather. A single gun may go out 
by himself, or with a companion, or if there is plenty of ground 
available, there may be a line of four or five guns-any larger 
number is apt to be cumbrous. The general proceeding on a Sep- 
tember morning is to  walk the stubble fields so as to drive the 
coveys into roots or other cover, and then t o  walk each piece of 
cover in turn so as to flush the coveys and to send them in the 
direction of other cover which can be walked in the same way. 
Working the different fields of a farm in this way needs careful 
planning and a certain knowledge of the natural habits of par- 
tridges, which is one of the chief claims to consideration that the 
sport of walking up must have for the country sportsman. 

I n  driving partridges, the purpose of the shooters is to collect a 
number of coveys into a field or strip of roots lying alongside a 
fence, on the other side of which are posted the guns. If possible, 
these guns should stand in a grass field or on stubble, in order 
that the partridges killed in the drive may be collected easily 
and quickly. A drive begins with a line of beaters, with flankers 
working on the right and left of the line, advancing over a 
chosen number of fields and driving the partridges before them 
towards the selected strips of roots. The beaters and flankers 
carry flags, the latter being charged with the duty of waving 
their flags so as to keep the birds from breaking out a t  the 
sides. Throughout, the head keeper (or possibly the host) is 
in charge of the drive, and it  requires a considerable knowl- 
edge of the country and of wind and weather to ensure suc- 
cess. The beaters on reaching the strip of roots into which the 
coveys have been driven advance slowly and the partridges are 
flushed so as to  fly over the fence behind which stand the guns. 
As they top the fence and catch sight of the guns the birds 
swerve and swing in every direction, with a disconcerting sudden- 
ness that tests the quickest eye and hand. Indeed, there could 
be no higher criterion of the all-round skill of a game shot than 
to describe him as first rate with driven partridges. 

P h e a s a n t  Shootin$.--Pheasant shooting, compared with 
grouse and partridge shooting, is an artificial business; or it is 
true, a t  all events, to  say that only under more or less artificial 
conditions can pheasants supply the sporting chances of shooting 
which modern sportsmen prefer. Wild pheasants, to  speak gen- 
erally, make dull work for the gun. I t  is a pheasant's natural 
instinct to run rather than to fly, and if forced to fly, to regain 
shelter as soon and as near as possible. Therefore when a covert 
containing wild pheasants is beaten out, few of them will be found 
to fly high or far, or to go straight in any particular direction; the 
birds will fly out anyhow and anywhere, possibly back over the 
beaters' heads. Only a small proportion can be put over a line 
of guns, and the shots offered will be poor and uninteresting. 

With hand-reared pheasants the case is different. A line of 
beaters enters the wood in which the pheasants are fed, and 
pushes them out by advancing slowly and tapping the trees 
quietly; the birds run before the advancing line and can be pushed 
in this way, either running or flying low from one wood to another, 
until they have been manoeuvred into a covert previously chosen. 
at the far side of which is placed a line of stops, that is, men or 
boys tapping trees, fences, etc.-beyond which the pheasants will 
not go. When the birds are collected into this covert the guns 
will take up their position in a line between the covert and the 
birds' home; the keeper and one or two chosen assistants then 
enter the colrert, and flush the birds a few at  a time. The pheasants 

thus put on the wing rise into the air with the object of regaining 
their "home," and as a rule will attempt to do so in a single 
flight. I t  is upon this home-flying habit of pheasants that the whole 
principle of modern covert-shooting is founded, and there can 
be no question that pheasants flying in thls way, high in the air 
and at  a great pace, and often swerving or curling in a high wind, 
provide as exacting a test of skilled shooting as is possible. 

Black Game,  P t a r m i g a n  and Capercai1zie.-Most of the 
shooting of other game in Great Britain is corollary to the sport 
to be had with grouse, partridges and pheasants. Black game, for 
example, are t o  be found in most places where there are grouse, 
and the methods of shooting the two species are identical. 
Ptarmigan, on the other hand, belong only to  the higher ranges of 
grouse country, or perhaps, rather, deer forests, and if walked up 
provide uninteresting shooting owing to their tameness. Caper- 
cailzie may occasionally be found on the open moor, but only in 
the neighbourhood of trees; the name is "cabhar coille," or cock of 
the wood, and it  is in the heart of pine and fir woods that the 
capercailzie makes its home. The birds are driven in winter, and 
afford remarkable shooting, for they sail out from the trees over 
the glen at  a great pace, and may easily be out of shot. 

Snipe Shootin&.-Two or three other forms of shooting may 
be pursued for their own sake. Snipe are to be found on most 
grouse moors, but snipe shooting is a sport by itself, to  be enjoyed 
wherever there is bogland adapted to the snipe's feeding habits. 
The bird rises from the ground like a flash, twisting this way and 
that, and to hit so elusive a mark needs a quick eye and hand. 
Snipe-shooting is a sport of the winter months, for the home-bred 
birds are joined by the migrations from the Continent in  No- 
vember. The largest bags of snipe have been made in the 
Hebrides, but Ireland and Wales, especially the former, provide 
some of the best snipe ground, and in England there are possi- 
bilities of good shooting in Norfolk. 

Woodcock.-Woodcock shooting, as a sport by itself, belongs 
principally to certain localities on the line of the birds' migration. 
As is the case with snipe, large numbers of woodcock arrive every 
autumn from the Continent, and pass through the British Isles in 
a general direction from north-east to south-west. The furthest 
limit of this migration is the west and south-west of Ireland, and 
the shooting a t  Ballykine and its neighbourhood on the shores of 
Lough Mask is possibly the best in the world. But large bags are 
obtained in Cornwall, which is the limit of the line of flight in 
England, and in the west of Scotland, particularly the isle of Islay. 
which is a stage of the birds' migration both on the outward and 
homeward journey. The supposed difficulty of the shooting arises 
from the erratic movement of the bird, whose sight is adapted for 
night conditions rather than day, when flying among trees. A 
woodcock in the open is a comparatively simple mark. 

Hares  and Rabbits.-Ground game provide shooting which 
is variously regarded as sport according to the standards of the 
shooter. Hares, which are destructive to  crops, have to  be shot 
down but hare-driving produces few opportunities for interesting 
work with a gun. But rabbit-shooting may afford considerable 
tests of hand, eye and brain, for a rabbit gets to  its top speed 
in an amazingly small space of ground, and takes every advantage 
of cover and obstacle. The main methods of shooting rabbits are 
t w e f e r r e t i n g  and laying out. I n  the former, ferrets are put to 
ground in the rabbits' burrows, or "buries," and the little animals 
are shot as they bolt from the holes. The sport varies with the 

I condition of the weather; if i t  has been fine at  night, and the 
rabbits have fed well, they are sluggish and disinclined to move; if 
they have been kept in by rain-for rabbits dislike a wet jacket- 
they will bolt quickly, or dodge from one hole into another, offer- 
ing only the chance of snap shooting. If the second method, that 
of laying out, is adopted, the procedure is different. A day or 
two before the shoot, the gamekeeper goes the round of the buries 
with some sort of evil-smelling mixture, such as paraffin and tar, 
which he sprinkles into each hole. The rabbits leave their holes 
at night to feed, but do not return to them, objecting to the 
smell. The keeper the next morning fills in every hole, and on 
the day of the shoot the rabbits are found lying out in the under- 
growth, from which they are dislodged by beaters with sticks, 
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PHOTOGRAPHS, (I) THE KEYSTONE V I E W  COMPANY, (2, 3 )  UNDERWOOD AND UNDERWOOD,  ( 4 . 7 )  I N T E R N A T l O N A L  NEWSREEL 

S M A L L  G A M E  SHOOTING 

1. Quail shooting i n  the South, U.S. The dog in the centre of the picture 6. Duck hunter, w i th  his retriever "Spike," shooting on Grass lake, Il l inois 
w i l l  retrieve the fallen bird 7. Winter winds and zero weather are no bar to  this Long Island sound 

2. Shooting ducks from a blind. The sportsman in the photograph has duck hunter. He lies on his back in the boat covered w i th  branches 
ki l led three birds w i t h  one shot un t i l  the flying ducks come within range 

3. Wait ing for the approach of the ducks. Wooden ducks are used as decoys g. M ~ ~ .  ~ i ~ d ~ ~ ~  Stewart's "Haylers Rufus" retrieving a bird from dense 
to  attract the w i ld  birds ntnrlnrnrnwth ".,"v, =. - .. ., . 

4. Duck shooting on Long Island sound. The two hunters are waiting i n  g. ,,. Routledge,s upartridge., retrieving a dead partridge during the Re. 
a t iny boat of the "sneak-box" type triever Trials near Hatfield, England 

5. End of a coon hunt in Florida. W i t h  the coon treed by the dogs and 
the hunters preparing to  fire 
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or by spaniels. I n  the south of England a pack of beagles is / men. Plantation owners and ranchmen bred and trained magnifi- 
sometimes used for this purpose. 

FViaTildfow1.-Sport with wildfowl must always be of an un- 
certain nature, since it  depends largely on the weather. The 
harder the weather the better, so far as the wildfowler is con- 
cerned, since gales bring the fowl in from the sea to shelter and 
frost confines the spaces of water where they can feed by night 
and rest by day Sport with w~ildfowl may be enjoyed by follow- 
ing two methods. One is that of the shore shooter, who waits a t  
dawn and dusk at  certain points over which he knows the duck will 
pass when flighting to and from their day and night quarters. H e  
will need both for use and for  friendly company a well-trained 
retriever, or he will not be able to  pick his birds in the dark or from 
the water into which they may have fallen The other method is 
that of the punt-gunner, v ~ h o  sets up to his fowl in a flat-bottomed 
boat carrying a heavy swivel-gun, firing anything from I lb. to  

cent packs capable of imparting an almost exalting contagion t o  
the spirit of good hunting and the hardihood of its followers. 
To-day, hounding is confined almost wholly to fox-hunting, coon 
and rabbit hunting. As a gun dog, the hound attained a rating 
of high efficiency when broken to follow only given scents. Slow 
running, cold-nosed strike dogs, sticking witl- their trailing mates 
to specific quarry and deserting it  for none crossing, were the 

1 dogs before which much of the country's game supply fell to  
waiting sportsmen. That the American hound could be trained to 
run dangerous foreign game was demonstrated when the late Paul 
J. Rainey selected well-broken stock from several of the country's 

, best big game packs and sent them t o  Africa with Shelley. Shel- 
/ ley, a master-hand a t  such work, remained in Africa off and on for 

13 years, making record kills of lion hunted oy his American 
hounds. Hunting lion, leopard, cheetah, etc., with hounds, is not 

2 lb. of large site shot, with which he shoots at  duck on the water 1 now permitted in the Kenya Colony of British East Africa. 
or as they rise. This is a form of sport which is followed by / Half-bred American hounds and airedale terriers also have 
probably a decreasing number of persons, but is one which requires / been used to hunt mountain lion, panther and other of the large 
a strong constitution, patience and endurance, and is perhaps ' Carnivorae in North and South America. A good hunting rather 
illole rliiitiilg and &:SO =ore d i i i i g ~ i ~ ~ s  than any other shooting 
of its kind. 

The art of shooting is not to  be taught in words; it  is a matter 
of practice. But practice should be begun on right lines; this is 
an easier proceeding to-day than i t  used to be, for one of the 
modern developments of the gun trade is the shooting school which 
the best firms place at  the disposal of their clients, where the use 
of the gun can be learned together with the elements of the eti- 
quette of the shooting field. The beginner should always be fitted 
with a gun, and the fitting again, is part of the gunmaker's busi- 
ness. For different purposes different types of weapon are 
necessary, but for all round work a 1 2  bore hammerless ejector, 
weighing say 6 2  lb. and firing cartridges loaded with I & oz. of 
shot with 42 grains of Schultze or 34 grains of E.C. may be 
recommended. 

BIBLIOGRAPIIY.-P Hawker, Instructions to Young Sportsmen (new 
edition, 1 9 2 2 )  ; H. C Folkard, The Wild Fowler (1859) ; Shooting, 
"The Badminton Library" (1885) , W. W. Greener, The Gun and its 
Deve1opmen.t~ (1889) ; A. Chapman, The Art of Wild-Fowling (1896) . 
C. J ,  cornlsh, ~ i ~ h ~ ~  wi th  an old c~~~~~ (18,-,7) ; 
Country Life Library of Sport (1903) ; C. Alington, Partridge Driving 
(1904) ; R. F. Meysey Thompson, A Shooting Catechism (1905) ; 
G. T. ~easdale  ~uckel l ,  The Complete Shot (1908, 1924) ; G .  Malcolm 
and Aymer Maxwell, Grouse and Grouse Moors (1910) ; A. Maxwell, 
Partridges and Partridge Manors ( 1 9 ~ 1 )  ; The Grouse in Health and 
in Disease, Report of Committee on Grouse Disease ; A. 
Maxwell, Pheasants and Covert Shooting (1913) ; R. Payne-Gallwey, 
Letters to Young Shooters (1914) ; E. Parker, Shooting Days (1918) ; 
H. S Gladstone, Record Bags and Shooting Records (1922) ; E. Parker, 

krz:s;f ,s"~~i~i&f)>i~s :yh,?::f ~ f y $ ~ h ( $ $ ~ ~  
Parker, Partridges Yesterday and To-day (1927). (E, PA,) 

GAME SHOOTING W I T H  DOGS I N  T H E  UNITED STATES 
Development of gun dogs in the United States has covered a 

range of breeds and fields for their respective hunting activities 
ranging from fox, deer and bear hounds, through the rank and file 
of Chesapeake bay, Irish water spaniel and springer spaniel water 
retrievers, on into the ranks of pointers and setters (see DOG: 
Setters and Pointers). The last-named breeds constitute the main 
stem of upland game workers as differentiated from marsh 
dogs. I t  might be well, in order definitely to establish his entitled 
place in the record, to recall with full credit a type of gun dog now 
practically extinct along the vanishing frontiers This was the 
sturdy, upstanding settler's dog, a combination strike dog and 
trailer, capable of helping to provide meat for wagon train, camp 
or home, and also of acting as watch dog and cattle herder. 

"Hounding" game with dogs, save in the pursuit of predatory 
bears, wolves, lynx and coyotes-and then only by permit-is 
a practice now more or less barred by most State game codes and 
falling more and more into disuse, as being against the sounder 
principles of conservation. When game abounded, and the 
country, particularly in the south, mas a thickly wooded and almost 
impenetrable barrier of windfall and swamp, "hounding" was the 
recognized and thorough-going arm of a royal sport and race of 

than n game or plucky hound or dog is the better for iolloving 
the powerful and more savage wild animals against which the 
aggressive dog has no chance, the rifle, not the dog, being the im- 
plement used for destruction. 

A pack of rough-haired Welsh foxhounds-a breed celebrated 
for its great scenting powers-imported by Erastus Teft t ,  of 
Brewster, N.Y., in 1928 ran and killed 14 out of 20 foxes they 
found in Putnam County, N.Y. This probably constituted a record 
in the annals of American foxhunting with hounds that not only 
kill but eat their foxes. 

A conception of gun dogs in the United States, however, rests 
in the main upon those breeds best adapted to finding, pointing 
and retrieving game from marsh and upland. Setters and pointers 
unquestionably occupy the more prominent station with reference 
to the gun. They are of several strains, foundation stocks of 

, which were imported from England. Llewellin, Gordon, Lavarack 
and Irish constitute the main stems in setter blood. I n  many in- 
stances these strains have been inter-bred, which doubtless ac- 
counts for  the enormous number of so-called cold-nosed or un- 
registered bird dogs of all breeds. I n  addition, pointers and setters 
have, a t  times, been knowingly or unknowingly cross-bred. Such 
progeny are classed in bird dog parlance as droppers. In  a few 

have turned Out 'plendid gun seeming 
Possess, in addition to sound bird dog instincts, the ability t o  
trail and tree squirrels and wild turkey. I n  the main, however, 
little if any attention need be paid to  such mistakes in canine 
offspring. Long and short hair, setter and pointer conformation 
are sometimes found together in the same litter of droppers. 

The Best Gun Dogs.-Three types of gun dog aristocracy are 
found in the blooded lineage of the United States: bench-show 
individuals, shooting dogs and field-trial dogs. The true shooting 
dog is usually pedigreed, thoroughly broken to the gun and pos- 
sessing the brain and stamina, nose and bird-sense which con- 
stitute the acme of class and reflect pride of ownership to a true 
bird-hunter. The field-trial dog is bred for and trained to the 
rigours of competitive bird-finding, the acid test of great speed, 
heart, ability to locate and, what is of paramount importance, 
ability to handle game and be handled. By handling is meant (in 
addition to all other demands of the competition,-bird sense, 
finding, steadiness to shot and wing, etc.) the dog's acute per- 
ception and intelligent execution of its trainer's direction on the 
field-trial course. 

Types of upland gun dogs vary with the game sought and ter- 
rain to be covered both by dog and hunter. I n  heavily bushed 
and wooded grouse and partridge coverts the dog required is a 
strong, keen-nosed individual of somewhat restricted range as com- 
pared to the needs for freer upland casting. Handling such birds 
is a distinct phase of gunnery both for dog and master, the supreme 
importance of stance and signal in thick corer being obvious in 
sizing up limited space and opportunity for enforced quick-point- 
ing and snap-shooting. Good individuals on grouse or quail would 

j doubtless find their respective abilities badly a t  sea were they t o  
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exchange territories abruptly. The pheasant, an imported upland 
propagation that has made great strides in the United States and 
now occupies a very definite place in gun dog usage and upland 
searching, requires a highly specialized apprenticeship for the bird 
dog. Having winded and engaged in handling a pheasant, the dog 
usually advances in  swift, broken spurts of trailing. Trailed to 
the end of cover or having twisted and doubled through every 
advantageous bit of leeway, the cock pheasant flushes with a 
muffled cackle, The quail dog, having located his game, points it 
staunchly, and quail, as a rule, lie steadily until flushed. Accus- 
tomed, however, to  trailing a moving bevy of quail, the upland 
dog, when in contact either with a pheasant or Hungarian par- 
tridge, soon learns to  take care of them in a workman-like manner. 
I n  quail shooting the gun has but to flush promptly and steadily 
and shoot, but with pheasants the trail and uncertainty of flush 
makes the rise quite a different proposition. I n  early chicken- 
shooting on the prairies the birds, handled by wide ranging quail 
finders, do not present the distance rises of the later season, nor 
do they run as promptly or t o  such distances. 

The typical quail dog, setter or pointer, should possess above 
all else, regardless of speed and range, a good nose and bird-sense. 
As a general rule in  bird dog calculation, the pointer learns more 
readily, and is therefore generally more easily broken and inclined 
to specific brilliancy. The setter is rather slow in learning but 
improves steadily with development. There is also a more or less 
generally accepted theory that the setter is more useful in a briar 
tangle country, but liable, on the other hand, to suffer from 
burr-chafing. The pointer has a more decided aversion to cold 
than the setter with his longer protective hair. I n  recent years 
pointers have enjoyed a supremacy over setters a t  field trials. 
This is thought by some to indicate that perhaps the setter strains 
have been bred a bit too high and too much toward high speed, 
resulting in a tendency to racial nervousness. The true quail 
hunter, however, finds his most suitable and sought-after dog type 
in the apparently tireless companion who joys in finding birds, 
holding then1 staunchly and steadily under fire, and retrieving 
fallen quarry from land or water. 

I n  the south, quail are more often hunted from horseback, per- 
mitting a much wider scope of travel for bird finding in wider casts 
and better mutual observation by gunners and dogs. Singles are 
better watched, too, from such vantage point. Following the 
find or "point" of a bevy of quail, the gunners alight, hitch their 
mounts and fire. After the bevy rise, the singles or scattered birds 
are hunted on foot. This phase of quail hunting has developed 
appreciation for the close-searching, quick-scenting, staunch single- 
bird dog, as opposed to the wide-casting covey finder. I t  is 
usually as a result of careful work by the single-bird dog that a 
satisfactory bag is accumulated. If,  in addition, such a dog is a 
skilled retriever, his value is greatly enhanced. Many crippled 
birds falling into briar tangles and log strewn swamps and vines 
would otherwise escape the diligent agent who follows their wind- 
ing scent through inaccessible places and returns them often alive 
and almost unruffled to the hunter. 

Other breeds of gun dogs which have attained some small degree 
of field success in the United States are the griffon and the aire- 
dale. The griffon, a slow, steady searcher and pointer, of sound 
retrieving ability, has won popularity from a necessarily limited 
field of admirers. Attempts to  elevate the hardy and efficient 
airedale to gun dog rank have met with small, if any, recogni- 
tion. That the airedale will retrieve is unquestioned. That he will 
sight trail and sometimes strike and fight is also proved by his use 
in some big game packs. 

As an all round upland and marsh dog the springer spaniel is 
most in favour to-day. Larger and stronger than the average run 
of the breed, the springer locates and puts up pheasants and enters 
wild fowl, retrieving with sagacity and hardihood. The Irish water 
spaniel, an imported development in water-working gun dogs, has 
a great capacity for trailing and working wild fowl under tough 
conditions. Powerful and sagacious and with a tightly curled 
liver-coloured coat and distinctive top-knot and almost beaver- 
like rat tail, the Irish water spaniel has many admirers. Experts 
in wildfowling, however, favour to no small extent the Chesapeake 

bay as the master gun dog for  retrieving. H e  is rated by many as 
possessing every physical and moral requisite for the purpose. 
Sprung from a much discussed origin, ranging from Irish retriever 
to Newfoundland heritage, the breed is now definitely estab- 
lished and classified under three standards, dark, medium and 
sedge. The two first run to  liver-coloured, the last has been bred 
so that its colour will conform more or less with western marsh 
surroundings. The conformation in all is the same: flat hair tend- 
ing to wave; wide, flat skull; rather pointed nose-strong body 
and lemon eyes. The  Chesapeake, running in weight up to nearly 
roo lb. but averaging 7-80 lb. in full-grown, large males, is gifted 
with extraordinary strength for resisting cold. H e  possesses mar- 
vellous eyesight and an almost uncanny intelligence and diligence 
in following wounded birds. The Chesapeake bay is essentially 
a one-man dog, becoming deeply attached to its master. H e  re- 
quires but little breaking. Given the proper surroundings and 
a master intent upon the work in hand, the Chesapeake practically 
breaks himself. Chesapeakes are trained to work from either 
boat or blind, and in thick cover, high seas or stiff current will 
save the shooter a fair share of an otherwise small bag of ducks 
or geese. 

A distressing phase of game restoration in the United States is 
that in many of the best upland sectors (notably in the South) gun 
dog blood often creeps into mongrel breeds of the local country- 
side, producing a semi-hound type most detrimental in its scent- 
ing prowess to birds and nests in the mating season. Tenants going 
into the fields are almost invariably accompanied by these and 
other curs. Such dogs are a menace to the perpetuation of shoot- 
ing and the use of gun dogs. Another retarding influence in the 
further or more general use of gun dogs in the United States is 
the increasing scarcity of all species of game. Curtailed shooting 
seasons and the time, trouble and money required t o  enable the 
average hunter to  enjoy the sport while carrying a kennel through 
lengthy closed seasons will, in time, diminish the hunting instinct 
which is a predominant note in the American field heritage. Until 
the States and the Federal Government devote both time and 
money to the consideration and recognition of game restoration as 
a national reclamation project, revealing its food and commercial 
value to both farmers and sportsmen, the use of gun dogs will 
continue to decrease. (E. F. W.) 

Water fowl  Shooting.-More men in the U.S. hunt wild ducks 
and geese than any other species of game, with the exception of 
the rabbit. There is not a single State that does not furnish some 
duck shooting during the fall and winter. Wild ducks breed in 
almost every State, but the great bulk of these birds, together 
with the wild geese, nest north of the 40th parallel. At the first 
touch of autumn millions of water fowl begin their southern migra- 
tion, and it  is then that the wild-fowler is abroad a t  daylight in 
order to get the best of the shooting. Until recently, wild ducks 
were sold on the markets of the United States, and gunners were 
also permitted to  shoot them on their return flight from the South 
to the breeding grounds. 

On March 14, 1913, the U.S. Government passed a law forbid- 
ding return-flight or spring shooting of waterfowl. There was 
some question as to  the constitutionality of this law. On Dec. 8, 
1916, a treaty was entered into with Great Britain for the protec- 
tion of the birds. A law was enacted on July 3, 1918, to put the 
treaty into effect. From that date not only has spring shooting 
been illegal, but the sale of wild ducks and geese has been out- 
lawed. This last act was declared constitutional by the United 
States Supreme Court on April 19, 1920. 

There are many different ways of hunting wild ducks. These 
wildfowl of the air have well-defined highways over which they 
travel. If one flock takes a certain route, the next flock follow- 
ing is very apt to travel along the same course. Men have taken 
advantage of this trait, and by stationing themselves along the 
lines of flight they secure excellent shooting. This type of shoot- 
ing is generally called pass shooting. The sport is a t  i ts best when 
the birds are "passing" from one body of water to  another. At 
such a time they are low enough to shoot. When they are migrat- 
ing, they travel a t  such heights that shooting is impossible. 

The most popular form of duck hunting is known as decoy 
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shooting. The hunter conceals himself in a blind of his making, 
and on the shallow water before him are placed a number of 
ducks made of wood, rubber, canvas or other material. The wild 
birds, in pas'sing over, see apparently a flock of feeding ducks and 
swing in to alight. At this time the gunner rises and fires at  the 
decoyed birds. The decoys are also called stools. Many gunners 
tie live ducks out in  the water to  act as decoys. When this is 
done, a stool is sometimes provided just under the surface of 
the water, so that the bird may climb out and rest. This probably 
explains the origin of the term. 

Gunners use different types of blinds. The most common is 
made of rushes and grass to  correspond with the shore line of 
the lake or river where the hunting is to  take place. Often pits 
are dug in the lake banks. This type of blind is very efficient, 
as the gunncr is completely hidden when down in the pit and there 
is nothing showing above the surface of the ground to attract the 
birds' attention and frighten them. I n  some sections small boats 
thatched with rushes and decked over, except for an opening, 
where the gunner sits, are used successfully. The gunner's legs 
extend under the deck, and he lies on his back in the shallow cock- 
pit, cnmpl~tely hidden When the rl~lcks get within shooting range, 
he rises to  a sitting position to  shoot. On tidal water, gunners 
use a blind known as a battery, or sink-box. Great numbers of 
birds can be killed from such a rig, which often has as many as 
400 wooden decoys anchored around it The rig is anchored in 
open water where great numbers of ducks have been feeding. 

On rivers where great quantities of driftwood are floated during 
high water, this material makes excellent blinds. In  the winter, 
ice is often used successfully, or gunners go out and cover them- 
selves with white canvas to match the snow or ice. The main 
essential in blind building is to make the blind blend in with the 
surrounding terrain so that it is as inconspicuous as possible. 
I n  the grain countries of the West and North-west, a popular 
form of shooting is known as stubble-field shooting. All that is 
necessary here is to  locate a large grain field where the birds are 
feeding. The gunner then hides in a shock of grain and fires when 
the ducks come over. 

Geese are much more wary than ducks, and the only success- 
ful way to hunt them is from blinds with decoys. In  the West, 
the pit blind is used almost exclusively, but along tide-waters in 
the East many geese are killed from brush blinds or thatched 
blinds located out in the water with no attempt to make them 
inconspicuous. Such blinds usually have a dozen or more live 
wild geese as decoys. These birds call to passing flocks and toll 
them in. With inanimate decoys only, such blinds would not be 
very effective. I n  the grain fields and on big river sand-bars, pro- 
file geese decoys made of sheet metal are very effective, especially 
if Supported by one or more live geese. The various States and the 
Federal Government are setting aside refuges where no shooting 
will be allowed, in  order that the breeding stock may not be 
sacrificed. (R. P. H.) 

SHOOTING STAR (Dodecatheon), the common name for 
a genus of beautiful plants of the prlmrose family (Primulaceae), 
comprising some 30 species native to  North America and north- 
eastern Asia. They are stemless, perennial herbs, with basal 
leaves and a naked flower-stalk which bears at  its summit a 
cluster (umbel) of singularly shaped flowers similar to those of 
the garden cyclamen. The shooting star, commonly grown in 
gardens (D.  ~neadia),  with pink or white flowers, is native to 
open grounds from Pennsylvania to  Manitoba south to Georgia 
and Texas. Numerous species occur in the western states, seven 
being found in California, among which are the Sierra shooting 
star (D.  jefireyi), the lowland shooting star (D.  patulzint), and 
the upland shooting star (D .  hendersonii). 

SHOP FRONT DESIGN. The shop front, since the earliest 
days of barter, has been a pertinent problem in design for the 
obvious reason that, apart from the requirement of presenting 
merchandise attractively, the interest of the prospective custome~ 
has had to be maintained. 

History.-The stores of the Roman forum, and in particulat 
the light thrown upon the habits of the populace by the resurrec. 
tions of Pompeii, show that the shops of earlier generations had 

much in common with ours. E.  Jaussely prepared a series of 
drawings of the forum of Pompeii which indicate clearly hov7 
these stores might have appeared. Chifflot completed a remarkabie 
work showing a restoration of the house of the Centenaire which 
showed the palatial home of the owner with its interior courts 
away from the street, and facing the street the small shops which 
were rented to merchants whose interests were quite separate from 
the house a t  the back. The stores were open to the street, inas- 
much as the use of glass, for enclosure, was unknown. The design 
of the stores themselves, however (assuming that the restorations 
are reasonably accurate) indicate an attempt a t  design which 
would appear to be normal for a shopkeeper aiming to attract 
the passer-by. The stores always clustered around the main build- 
ings of the city throughout the East, and later throughout Europe. 

Throughout the East, the bazaar has been, and still is, the 
source of barter of goods of any type. The form of the bazaar 
varies from the covered passageway either partly or entirely pro- 
tected from the sun's rays to the open market. The arrangement 
of goods consists primarily in displaying the complete stock. 
The same theory of display holds good in the modern five-and- 
ten-cent store where the first principle is to  h92d the attention 
with an enclosure of vivid red, in which as  much stock as can 
be placed is visible. 

Throughout the middle ages, the cathedral was the focal 
point of public interest, and around it would be found the stores 
of popular appeal. Unfortunately, in the last century many of 
these accretions were eliminated on the theory that the architec- 
ture of the original structure should be kept intact, with the 
result that to-day many churches, such as Notre Dame, in Paris, 
actually seem cold standing as they are, isolated from the more 
immediate life of the public. The bridges of the great cities, 
because of their importance as public arteries, long held the stores 
that still divert the tourist on the Rialto in Venice or the traveller 
crossing the Arno in Florence. Pont Neuf, in Paris, lost its stores 
in the final rebuilding during the 19th century. The International 
Exhibition in Paris, in 1925, revived this feature by building shops 
on the Pont Alexandre I11 and most interesting they were, in spite 
of the transitory nature of their building materials. 

Throughout France, man>' examples are still in evidence a t  
Caen, Bourges, Rouen, Compiegne and as well in Paris, itself, of 
historic buildings of excellent design, where the store was planned 
as  the important feature of the building. It is of course equally 
clear that during the middle ages, and even up t o  the French 
Revolution, the shopkeeper under the guild system maintained 
a certain dignity quite distinct from the aristocratic classes, and 
inasmuch as the store was often the outlet for  goods manufac- 
tured above by the family, or the outlet for merchandise assem- 
bled by the owner, i t  was possible to  beautify the store in pro- 
portion to  the artistic intelligence of the proprietor. A shop 
which, in some measure, explains this principle, may be seen in 
the bletropolitan Museum of Art in New York, where an 
armourer's store, with its extremely interesting detail, has been 
bodily removed from France, and is displayed as an adjunct for 
the display of armour. (See ARMS AND ARMOUR.) 

The inns, such as the Hostellerie du Grand Cerf, a t  Les And- 
elys, built during the 16th century, are quite definite instances 
of unusually good design developed under trade requirements. 
The inns, like the modern restaurants, had similar requirements 
of attraction and were successfuI without question, in proportion 
to the charm and interest they maintained. Another exhibit of 
the Metropolitan Museum, emphasizing a quite different social 
phase, is an 18th century store front of painted and carved wood. 

Holland, in the days of its great commercial glory, built homes 
for the great houses that maintained business contacts through- 
out the wor!d and in particular during the 16th, 17th and 18th 
centuries erected many buildings that are standing to this day as 
examples of industrial production of high order. The  home of the 
merchant was, and usually still is, part of the business structure 
and this has tended to produce a particular feeling of intimacy 
in detail that is lost when the typical store building of the mod- 
ern scheme is projected. The Dutch houses along any of the 
great canals in Amsterdam, for instance, are built of brick and 
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are extremely simple in their decoration. The more recent Dutch 
store design has completely emancipated itself from the domestic 
store policy and has broken every restriction either of form or 
of use of material. These facades are interesting experiments 
though it  is more than likely that another generation will choose 
certain elements of strength from which to evolve a simpler and 
less bizarre form of building. 

On the whole, the variation between the store preceding the 
19th century and our own type is essentially that of a change in 
business policy; the larger store developing from a bazaar into a 
great organization has required monumental buildings. At the 
same time, a parallel development of the specialized store has 
resulted in the construction of special settings for the display 
and sale of merchandise requiring environment, as, for example, 
small shops, candy stores and the particularly American develop- 
ment of the drug store which is quite in sharp contrast t o  ithe 
dignity of the apothecary of Europe. With the development of 
the modern store and the distinctly modern use of large sheets 
of glass, the frame of ,the store, in many instances, has become the 
band enclosing the expanse of display within. The only reasonable 
explanation of this boldness is the demand for sudden changes of 
display-hardware in the morning t o  clothes or food in the after- 
noon. Under such circumstances the less striking the setting the 
simpler the problem of the window designer. (E. J. K.) 

Technique.-The great development in recent years in the 
design of shop fronts has been caused by the growing expanse of 
display space, the use of new materials and the intensification of 
sales technique. The modern shop front is designed as a picture 
frame for the contents of the window and also as a means of 
attracting customers a t  long range. Intelligent merchants have 
discovered that mere expanse of plate glass is not enough. I n  
other words, the picture needs a frame, but a t  the same time, the 
frame must not be so important that i t  overpowers the picture. 
The attraction of customers from a distance offers a more diffi- 
cult problem-the reconciliation of the desire of the shopkeeper 
to  have his shop a s  conspicuous as possible with the desire to 
preserve the beauty of the street as a whole. I t  is obtained by 
richness of material, interesting form, prominent signs, bright 
colours, strong lighting. 

The extent of display space has been increased by  new types of 
glass joints, metal mouldings and deep vestibules with elaborate 
convolutions of plan, so that even on a short frontage a large dis- 
play is possible-more powerful lights and greater control by  col- 
our screens and spotlights, together with a great advance in the 
ar t  of window dressing have added to the effectiveness of the dis- 
play itself. Show window interiors should b'e designed as a back- 
ground for the display, not so dark as to  absorb light or so  light 
as  t o  make prominent shadows, or of a colour or treatment so 
strong as  t o  overpower the display. The display itself is treated 
a s  a composition of sculpture or painting, arranged in mass with 
stands and drapery and accented by lighting. (R. H. S.) 

M o d e r n  Tendencies.-In the modern store, wood and plaster 
have practically disappeared and the use of marble, stone, bronze 
and the less expensive materials, such as cast iron, copper and quite 
recently polished rustless steel, is usual. 

As a matter of solution of design, the stores in America have 
not shown great brilliancy in spite of the tremendous opportunities 
that have been presented. This, in large measure, is due to 
extreme conservatism. Two influences appear in recent years: one, 
an attempt t o  introduce into store design the principles of the 
Colonial or English Georgian architecture, and many excellent 
examples of store fronts are now in evidence throughout New 
England. The very close derivation of detail from historic 
sources has produced charm of design and intimate scale that is 
in thorough sympathy with the buildings surrounding the shop. 
The other tendency has been t o  copy the specialty store, as was 
particularly developed in Paris during the 19th century, and up 
t o  this particular day, the theory being largely that of creating a 
striking frame for a very special display of goods. I n  quite a num- 
ber of these stores, however, where the designer has proceeded 
with a free hand in the solution of a problem, unusually excellent 
results have been obtained, and on a number of the streets in 

Paris examples of these stores may be seen. The Rue St. HonorC, 
the Rue de la Paix, Avenue de L10p6ra and the Rue Royale, in 
Paris, as well as Unter den Linden and the Kurfiirstendam, in 
Berlin, are especially to  be noticed and there the variety of design 
is almost as extensive as the quality of merchandise which the 
stores contain. I n  these various stores the proportion and size of 
the show window are in direct relation to the scale of the merchan- 
dise in the store. The back of the window is very often made a n  
interesting part of the composition, but i t  is not clear that this 
element of design is  of sufficient importance to  warrant comparison 
with the well developed facade and the illumination within. 

Fifth avenue, in New York, has a character thoroughly a t  vari- 
ance with the streets noted. Although the original theory of the 
shopkeeper had quite simply been a willingness t o  adapt Euro- 
pean forms, the rapid development of the Avenue has forced 
serious changes in  style in  so breathless a form that the description 
is difficult. At one period, particularly a t  the beginning of the 
20th century, the classic revival produced excellent varieties of 
Italian palaces transformed into stores that are slowly feeling the 
pressure of business changes. The uneven sky-line which the daily 
rebuilding further exaggerates tends to  complicate the problem by  
presenting difficult questions of scale. The struggle seems t o  lie 
between the policy of the large show window of the Altman, Bon- 
wit Teller and Franklin Simon store type a s  against thk smaller 
window and larger wall surface as exemplified in  the Cammeyer, 
Dobbs and Bergdorf-Goodman stores. The tendency on Fifth 
avenue has been thoroughly conservative and its appearance, in 
spite of the restraint, is  dignified and well worthy of the most 
important shopping district in the country. 

In  Germany, the illumination of the exterior and the interior 
of the window has been greatly exploited by  the use of tubular 
lamps which, on occasion, frame the store opening, or where the 
same lamps are used to develop a store name and appear during 
the day as letters against a proper background, a t  night presenting 
a brilliant design against the dark surface of the bui!ding. These 
tubular lamps do not throw a large amount of illumination but 
show themselves as brilliant units of glowing colour. I n  Germany, 
likewise, the use of sheets of glass is t o  be noted, wherein varying 
possibilities of effect are produced. I n  some cases a white glass 
is used to form surface patterns through which, a t  night, light is 
thrown, thereby presenting a very brilliant impression to the 
street. This is particularly noticeable in  restaurants or stores 
where the major requirement is a sensational effect. Another use 
of the glass is in  the application of sheets of opaque material; 
blue, black and white glass acting as  a veneer, either framed in 
metal or bolted to  the wall as purely decorative material. 
Throughout France and Germany, mosaic has been extensively 
used, and the possibilities of colour effect which this material per- 
mits appear to  be unlimited. 

I n  Paris, the large stores, as contrasted with the specialty shops 
of the streets before mentioned, have developed a design ex- 
tremely characteristic of Paris. The Printemps, Bon March6 and 
the Galleries Lafayette have, during the past few years, redesigned 
their facades, not only t o  keep abreast of the modern note in 
design, but to  maintain the public's interest, apparently in their 
own evolution. I t  is quite likely that Paris, being a cosmopolitan 
city, requires more active development than similar cities in the 
United States or England might find advisable, and i t  is likewise 
obvious that according to American and English standards French 
stores are somewhat over-elaborate. There must be a nice bal- 
ance between the interesting frame and the merchandise within, 
quite in the same proportion that a painting or  a piece of sculp- 
ture requires careful handling to be enhanced by  its background. 
I n  spite of this criticism, however, the French stores unquestion- 
ably are of great interest and apparently hold the popular enthusi- 
asm through their present policies. 

The German stores, in  particular the Wertheim building, de- 
signed by A. Messel in 1905, and which is still the prototype for 
big store design in Germany, resemble the French stores in  their 
elaboration, with profuseness of carving and decoration, explain- 
ing a period when money was available for such use. I t  would 
seem to be a happy misfortune that the requirement for econorny 
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BY C O U R T E S Y  O F  ( 2 )  T H E  D I R E C T O R  OF T H E  V I C T O R I A  A N D  A L B E R T  M U S E U M ,  ( 3 )  T H E  M E T R O P O L I T A N  M U S E U M  OF A R T ,  N EW  TORI,  ( 7 )  THE F A V I L  P R E S S ;  PHOTOGRAPHS,  (,, 

DONALD M C  LEISH, ( 5 )  F R l B O U R G  A N D  TREYER 

EXAMPLES O F  SHOP F R O N T  DESIGN 

1. A n  1 8 t h  century hatter's shop i n  London 5. The Old Snuff House of Fr ibourg and Treyer. Business probably estab- 

2. A late 1 8 t h  century shop f ront  f rom Petty France, Westminster lished there about 1720.  F ron t  preserves i ts  or ig inal  state 

3. An  1 8 t h  century Louis Seize shop front, similar to English examples of 6. Liberty's Tudor Bui ld ing,  London. Quaintness of Tudor architectural 

the same century style attracts attention 

4. Ear ly  Georgian shop f ront  7 .  Favi l  Press shop f ront  designed by H. J. Birnst ingl ,  London 
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( 4 )  R. P. T R A V E L L E T T I ,  C H I C A G O ,  A R C H I T E C T ,  ( 5 )  T H E  M I E L K E  S Y S T E M ,  C H I C A G O ;  P H O T O G R A P H S ,  ( 1 - 6 :  H E D R I C H . B L E S S I N G  STUDIO 

U.S. S H O P  F R O N T S  

1. Department store, Bur l ington,  la., designed as a harmonious u n i t  w i th  level to permit closer inspection of the displays 
tiers of glass block on the second, th i rd  and fourth floors 5. Women's accessories shoo. Chicano. The small windows ~ r o v i d e  a0 

2. Men's c loth ing shop, Houston, Tex. The recessed entrance allows maxi- effect of in t imacy i n  a' f ront  of-pink marble and bronze 
mum window display space i n  the narrow 20-ft. frontage 

6. Compact front design for a small shop in Chicago. The base is 09 
3. Furni ture store display of model rooms at Sioux Fails, S.D. stainless steel, the let ter ing on structural glass 
4. Shoe shop i n  Chicago. The windows are raised well above the street 



SHOP STEWARDS-SHORING 
in Germany to-day is causing the designers to simplify the forms 
to a point where effects are obtained with a great reduction in 
decoration and more emphasis on proportion, colour and purity of 
form. 

Among American examples might be noted the work of Louis 
Sullivan, in New York and Chicago, in particular the Carson 
Pirie Scott and Co. store which, although most exuberant in detail, 
shows an interesting variance in pattern from the work of its day. 

I n  more recent days through 1935, the tendency has veered 
more and more towards simplicity-note the stores in the new 
Rockefeller group in n'ew York. hlaterials are given most careful 
consideration for the simple reason that ornamentation being sec- 
ondary, proportion and substance are of primary importance. 
Lettering is often the only enrichment and has, therefore, been 
studied in relation t o  the scale and character of the establishment. 
Lighting of the store windows has progressed far beyond the re- 
quirements of a decade ago. New reflectors are available and 
the amount of light has increased materially. Show window backs 
have changed from elaborate wooden structures to far simpler ele- 
ments that permit rapid change of displays and settings. 

(See L?RCHITECTERE ; INDVSTXIAL ARCEIITECTEI(E ; LICETING 
AND ARTIFICIAL ILLUMINATION.) (E. J. K.) 

BIBLIOGR~PRY -Architectural Forum (July. 1928) ; EncycZopSdie 
de Parcltitectwc, Constructions nzodernes; Nouvelles devantures et 
agencemezts de ntagasins; Devantu~es,  oitrines, installations de 
rhagasins (1925) ; Het Stadswoovhuis ln Nedrrland gedurende de 
laatste 25 jaren (1924) ; K.  Matthes, Moderne Ziegelbauten (1927) ; 
Moderne Ladenbauteiz (Berlin) ; Cafes, Bars and Restaurants, pub- 
lished b y  Librairie de la Construction Moderne, Paris; W. C. Behrendt, 
Der Sieg des Neuen Baustils (Stuttgart, 1927) ; Wasmz~ths Monatshefte 
fur  Baukunst (Berlin, 1327). 

SHOP STEWARDS. Prior t o  1914, shop stewards in Great 
Britain were confined to certain of the skilled trade unions. The 
duties of the shop steward were to  inspect trade union contri- 
bution cards at  regular intervals, to  recruit new members for the 
union, to keep a watch on possible encroachments in the trade of 
other sections of labour, and to report regularly to the trade union 
branch or district organisation which he represented on matters 
arising in the workshop demanding official attention. In  some 
cases he was also responsible for representing grievances of mem- 
bers of his union in the workshop to the management. His powers 
were, therefore restricted. The conditions of wartime led to 
the assumption of new functions by shop stewards. The official 
trade union organisations were parties to the industrial truce 
agreed upon a t  the beginning of the war, and in any event, their 
machinery was too cumbrous to  deal with the auestions which 
arose from day to day in almost every munitions factory. 

During the war, therefore, shop stewards became negotiators 
and superseded in a large degree in factories and workshops en- 
gaged on war production, the ordinary official machinery of trade 
union negotiation. At the end of the war, the restoration of more 
normal conditions broke the power of the shop stewards. They 
have, however, in  many unions now become a normal part of 
Trade Union organisation. Shop stewards have been appointed 
in factories and workshops in  a variety of industries where they 
did not exist prior to  the war. I n  addition to carrying out their 
well established duties, they are in some industries empowered 
to negotiate on minor matters, but their negotiating powers are 
derived from the unions and are not exercised independently of 
the unions as was so frequently the case during the war. (See  
TRADE UNIOXS.) 

SHORE, JANE (d. I j27), mistress of the English king 
Edward IV., is said t o  have been the daughter of Thomas Wain- 
stead, a prosperous London mercer. She was well brought up, and 
married young to William Shore, a goldsmith. She attracted the 
notice of Edward IV., and soon after 1470, leaving her husband, 
she became the king's mistress. Edward called her the merriest 
of his concubines, and she exercised great influence; but, says 
More, "never abused it  to  any man's hurt, but to many a man's 
comfort and relief." After Edward's death she was mistress to 
Thomas Grey, marquess of Dorset. She also had relations with 
ITilliam Hastings, and may perhaps have been the intermediary 
between him and the Woodvilles. At all events she had political 

importance enough to incur the hostility of Richard of Gloucester, 
afterwards King Richard III., who accused her of having practised 
sorcery against him in collusion with the queen and Hastings. 
Richard had her put to public penance, but the people pitied her 
for her loveliness and womanly patience; her husband was dead, 
and now in poverty and disgrace she became a prisoner in London. 
Thomas Lynom, the king's solicitor wished to marry her, but was 
apparently dissuaded Jane Shore survived till I 527; in her last 
days she had to "beg a living of many that had begged if she 
had not been." She figured much in 16th-century literature, notably 
in the ;Mirrour for d8agistrates, and in Thomas Heywood's Edward  
I V .  The legend which connected Jane Shore with Shoreditch is 
quite baseless; the place-name is very much older. 

BIBLIOGRAPHY.-Most of our information as to Jane Shore comes 
from Sir Thomas More's Life of Rzchard I I I . ,  edited by J. R. Lumby 
(Cambridge, 1883), supplemented a little by Edward Hall (Chronicle, 
pp. 363-364). See also H. B. Wheatley's edition of Percy's Reliques, 
ii. 264 (1876-77), and J. Gairdner's Life and Reign of Richard I I I .  
(Cambridge, 1898). 

SHOREDITCH, an eastern metropolitan borough of London, 
England, bounded north-west by Islington, north-east by Hack- 
x y ,  elst by Rethnll Green and  Stepney, 5011th by the City of 
London, and ~ e s t  by Finsbury. Pop. (1938) 80,360; area I sq mi. 
I t  is a crowded district extending east and west of Kingsland 
Road. An old form oi the name is Soersdztch. The metropolitan 
borough of Shoreditch returns one member to  Parliament. 

SHOREHAM-BY-SEA, a seaport and ~ r b d n  district in 
Sussex, England, near the mouth of the River Adur, 6 mi. W. of 
Brighton. Pop. (1938) II,ISO. Area 4.8 sq mi. The village of Old 
Shoreham. I mi. distant, was the former port. Shoreham owed 
its early importance to the natural harbour formed by the River 
Adur. over which a bridge carrying the road to Worthing was 
built in 1922-23. I t  became an important port in the 13th and 
14th centuries but was later much reduced, doubtless owing to 
the encroachment of the sea The port revived during the reign of 
George 111, when acts were passed for securing and improving 
the harbour which was continually becoming silted up and tending 
to move east~vard. Shoreham was called a borough in 1236 and 
from 1272 to 1885 returned two members to parliament. Weekly 
markets and an annual fair dating from the time of Edward I 
were held for some centuries. Shipbuilding has always been the 
chief industry and nas  largely catried on in the 13th and 14th 
centuries. There is also trade in coal, grain, timber and cement. 
The public boys' school of St. Nicholas, Lancing, is near Shorehai~l. 

SHOREY, PAUL (185 7-1 934), American classical xholar ,  
was born a t  Davenport (Ia.),  on Aug. 3, 1857 H e  graduated a t  
h'arvard university in 1878, and was admitted t o  the Chicago bar 
in 1880. H e  then continued his studies a t  the universities of Leip- 
zig (1881-Sz) and Bonn (1882) and the American School of 
Classical Studies, Athens (1882-83), proceeding thence t o  the 
Cniversity of Munich (Ph.D., 1884). H e  was professor of Greek 
at  Bryn Mawr college 1885-92, resigning to fill a similar chair a t  
the University of Chicago. H e  became head of the classical de- 
partment a t  Chicago in 1896, and was Roosevelt professor in  the 
University of Berlin (1913-14). Dr. Shorey wrote: D e  Platonis 
Idenrum Doctrina (1884) ; T h e  Idea o f  Good in Pluto's Republ ic  
(1895); T h e  Odes and Epodes  o f  Horace (1898); T h e  U n i t y  of 
Pluto's Thought (1903) ; and T h e  Assault o n  Hzl?nanism (1g17), 
the last named a brilliant but bitter polemic directed chiefly 
against those who minimized the value of humane studies in  the 
educational system. H e  became managing editor of Classical Phi- 
lology in 1908, and was a constant contributor to  its columns. 

SHORING is the scientific placing of supports t o  parts of a 
building which are liable to  distortion or collapse either because 
the fabric of the building is unsound-which may be evidenced 
by failure or settlement-or t o  guard against the disturbance of 
adjacent parts of a structure and adjoining premises where altera- 
tions to the fabric are being made. The word "shore" means a 
prop or support and is applied to  the work under description 
because every member employed is virtually a prop or a strut, 
opposing movement by its own resistance to  compression. The 
craft of shoring lies in so placing the shoring members and 
forming the joints and connections, that the shores as a whole may 
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function perfectly; this condition requires that all parts shall fit 
closely and squarely at  their ends and to be brought into close 
contact without "shock" to the structure which is being operated 
upon. Wedging requires the use of the hammer, causes shocks 
and vibration and should be used as little as possible; though 
i t  cannot be dispensed with entirely. Where wedges are adopted 
they should be placed a t  the ends of members distant from the 
defective portions of the structure and great care must be exer-' 
cised in using the wedges, which should be slowly and cautiously 
driven by gentle blows. 

I n  all shoring it  is imperative t o  maintain the condition of the 
structure to  which i t  is applied, not to  disturb it, or to  attempt to 
restore it to an original position. There are several different forms 
of shoring, each adapted to suit particular circumstances. Much 
ordinary shoring is done with heavy, roughly sawn timbers 
strongly braced together, but for heavy work steel members may 
be introduced with advantage. Generally, steel is only employed 
for short heavy beams called "needles" (see below Dead Shoring), 
but in some special cases, as in the restoration of the piers sup- 
porting the dome of St. Paul's cathedral, shoring and scaffolding 
must necessarily be of steel to support the immense loads during 
repair operations. 

The form of shore in most general use is that known as the 
raking shwe. It consists of one or more timbers sloping from 
the face of the structure to be supported and bedded upon the 
ground. When the ground is of a yielding nature, a stout timber 
plate termed a sole-piece, is placed to receive the base of the 
raking timber or timbers. A wall-plate, to  increase the area of 
support, is fixed to the face of the wall by hooks driven into the 
joints. Where space is available, a slope of 60" is found con- 
venient for the main shore, the auxiliary members ranging in their 
slope from 45" to 75". I n  many cases, especially in towns, the 
angle of slope is governed by outside influences such as the width 
of the footway or by local regulations. Raking shores are erected 
singly or in "systems" in planes at  right angles to the face of the 
wall. The members rise fanwise from the sole-plate to  support the 
wall a t  different points. The spacing between systems depends 
on the condition of the building to be supported, and also upon the 
spacing of its window and other openings. The usual spacing is 
10 ft. to  15 ft. apart, but depends upon the openings in the wall. 
The application of the shores 
needs care, support being given 
only where there is a correspond- 
ing thrust from a floor or roof. A 
clear idea of the construction of a 
system of raking shores can be 
obtained from a study of the 
illustration (fig. I). The names R I D E R  S HORE 

and functions of the different 
timbers are indicated here. 

R a k i n g  Shore  or Raker.-A 
piece of timber sloping up from 
the sole-plate to  the wall-piece 
and joined as  in fig. 2. The top 
and longest shore may necessarily 
be formed in two pieces. The up- 
per one is the riding shore or 
rider, and the lower, which sup- 
ports it, is the back shore. At 
their junction folding wedges are 
introduced t o  give the head of the 
rider a firm bearing against the FIG. I.-SYSTEM OF RAKING SHORES 

needle and wall-plate above. The sole-piece (fig. 2 )  usually con- 
sists of a piece of 11 by 3 plank, but may have to be bedded on a 
platform of timber to  spread the weight over a large area. The 
sole should be placed at  an angle (say 80") with the inside of the 
shore to  enable the latter to be gradually levered to a firm bearing 
with the aid of a crowbar. Wedging should not be resorted to or 
the building may sustain injury through vibration. When in posi- 
tion the foot of the shore is fixed by dog-irons to  the sole-piece, 
and for additional security against slip, a cleat is spiked very 
firmly on the sole plate. 

Braces.-Compound shores are stiffened and braced either by 
rough boarding nailed across them or bound with bands of hoop- 
iron (figs. I and 2 ) .  For further strength braces of I-in. boards, 
6 to 9 in. wide, are used to bind the shores and plate together. 
The wall-plate is usually a "deal" 9 in. wide by 2 in. thick, secured 
against the wall with wrought-iron wall hooks, forming a good 

abutment and serving to spread 
the pressure from the shores over 
a large area of the wall supported 
by them. Holes are cut through 
this plate to receive the ~zeedtes, 
which are pieces of wood about 
I ft. long and 4 in. square in  
section, cut with a shoulder to  
butt against the wall-plate. A 
portion of a brick or stone is 
removed from the wall and the 
end of the needle is passed 
through the hole in the wall-plate 
into the recess in  the wall. The 
head of the needle projects about 
44 in. beyond the face of the 

forms an abutment 
fo r  the notched head of the 
shore; the notching prevents side 
movement. A cleat is housed and 
spiked above the needle to obtain 

H o r i z o n t a l  shores, o r  f l y i n g  
shores, may be employed for 
spans up to about 35 ft. They 
are used t o  support the party 
walls of buildings which adjoin 
premises being rebuilt. They are 

~ ~ k ~ ; ~ ~ ~ ~ ~ I ~ F  :'INTS USED erected in stages during the pull- 
ing down operations and removed 

as the new building is raised. A system of flying shores consists of 
one or more horizontal timbers, sometimes known as  dog shores, 
cut in tightly between wall-plates similar to those employed in rak- 
ing shores (fig. 3). These horizontal members are supported a t  
each end by cleats and needles fixed in the wall-plate and the shores 
are supported in their length by inclined struts springing from 
needles fixed near the lower ends 
of the wall-plates and serving 
to strut the shore a t  a point about 
a third of its length from the 
wall. Corresponding braces are 
carried from the upper surface 
of the shore and abut against 
needles at  the upper ends of the 
plates. Straining pieces are se- 
cured to the upper and lower 
faces of the horizontal mem- 
ber t o  serve as abutments for 
the ends of the struts. The 
best angle for these struts is  
about 45", but a smaller inclina- 
tion has frequently to beadopted. 
Wedges are inserted, usually 
a t  the end of the flyer and 
sometimes between the struts 
and the straining piece, and 
gently driven to cause each tim- 
ber to  find a close bearing. If FIG 3 - HORIZONTAL OR F L Y I N G  

the adjoining premises are of S H O R E  

considerable height and especially if i t  is proposed to undertake 
extensive excavations, the systems of flying shores may be com- 
plicated, each consisting of several horizontal members spaced 
from 10 to 13 ft. apart, placed opposite floors or other solid masses 
and well strutted one to another and to the wall-plate (fig. 4). 
The members should be securely dogged and spike? together to  
form a rigid framework able to resist the attacks of a strong wind. 
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Horizonta! shores are preferable to rsking shores. Besides being / 

more economical, they are more convenient and more efficient 
, than rakers springing from the ground, especially if the height of 

the building is considerable and the span not much over 30. ft .  
They present a direct resistance to  the thrust and are well out of 
the way of building operations that may be carried on below 
them, so that there is little risk of their being accidentally dis- 

F I G .  .I.--SYSTEM OF FLYING SHORES USED IN CONSTRUCTING A HIGH 
BUILDING 

turbed; raking shores may be disturbed by accident or loosened 
by digging and other operations. 

Dead  s h o r i n g  is also known as vertical shoring or needle shor- 
ing, and is adopted t o  support the upper portion of a building 
when necessary to reconstruct foundations or to  make large open- 
ings in the lower parts of the wall, as, for example, when put- 
ting a shop front in a n  existing building. This form of shoring 
consists of horizontal members of balk timber or steel I-sections 
termed needles (very different from the needles used in raking 
and dying shoring), which are passed through holes in the walk to 
be supported, a t  a sufficient height to allow of the insertion of any 
arch or lintels that may be necessary above the proposed opening. 
The needles are supported a t  each end by an upright timber 
or dead shore, one on each side of the wall to each needle. 
These should not be allowed to rest upon any floor or vault 
but be carried down to a solid foundation and set upon and 
securely dogged to a timber sleeper running parallel to the wall. 
If i t  is not practicable to  take the inner dead shore through inter- 
vening floors down to the solid ground in one plece, and it  is 
necessary for its base to  rest upon the floor or upon sleepers 
placed on the floor, the shores must be continued in a direct 
line below i t  until a firm foundation is obtained. Between the 
needle and the head (or base) of the dead shores folding wedges 
are inserted t o  force the horizontal supporting balk firmly up  to 
the underside of the masonry. Fixings between dead shores, 
needles and sleepers are made with wrought iron dogs. The 
spacing of dead shores depends upon the material of the wall; for 
brickwork the intervals should not be greater than 6 ft. With this 
form of shoring it  is  often necessary to adopt supports auxiliary 
to the main shoring. 

All openings in the wall above should be well strutted between 
their reveals to  prevent any alteration of shape taking place. Inside 
the building, for support of the floors, vertical shores or strutting 
must be carried up  independently from a firm foundation, in a 
direct line between the floors with head and sole plates at  floor and 
ceiling to relieve the wall of weight from the floors and roof. T o  
obviate settlement as much as possible, work done in underpinning 

should be built slowly with rich Portland cement mortar. Before 
the shoring is  removed, a t  least a week should elapse t o  allow the 
work to set hard and firm. Then the needles should be carefully 
loosened and removed and the holes from which they were with- 
drdwn made good. The remainder of the props can then be 
"struck," leaving the raking or flying shores until the last. 

Rules  and Sizes f o r  R a k i n g  Shores.--walls 15 f t .  t o  30 f t .  
high should have 2 shores to each system; if more than 30 ft.  in 
height an additional shore is required for each increase of 10 ft. 
Shoring is rarely seen more than j shores high. The angle of the 
main shores is usually about 60" (but may be  governed b y  local 
regulations concerning the use of the roadway), and none of the 
timbers should exceed an angle of 75' to the horizontal. Some 
of the lower shores will slope at  angles between 40' and 60". The 
systems should not be placed at  a greater distance apart than 15 ft. 
and they should always be applied at  the piers between window 
openings. The approximate section of a shore for any height of 
building may be determined by dividing the height of the building 
(at point of application) in feet, by five; then the result equals 
the side of the square section in inches. 

F o r  H o r i z o n t a l  o r  F l y i n g  Shores.-For span3 not exceeding 
15 ft.  the principal strut may be 6 in. by 4 in., with raking struts 
4 in. by 4 in.; for spans exceeding 15 ft. but not exceeding 35 ft. 
the size of the principal strut should be from 6 in. t o  9 in. square, 
and the raking struts from 6 in. by 4 in. to  9 in. by  6 in. 

The restoration of some important and ancient buildings in  
England by the British Office of Works has provided the oppor- 
tunity for the design and application of new methods of shoring 
where great loads have had to be supported upon arcade arches 
while the original piers or columns were removed and restored. 

The system adopted was to  build very large brick piers under 
each arched opening and to construct brick rampant arches spring- 
ing from each side of the pier and terminating against the soffits 
of the origind arches thus providing pairs of side supports to  each 
spandrel portion. As the arcade supported a high and thick wall, 
this latter was also shored by raking shores-with which was 
combined scaffolding for use in restoring the waI1 faces. The 
columns were provided with a steel core of special section, round 
which the original column facing was rebuilt. 

The whole system was applied a t  Tintern abbey and a t  Furness 
abbey and met its purpose admirably. I t  is an excellent example 
of structural engineering applied to restoration work. 

The principal works of reference on this subject are: C. H. Stock, 
Shoring and Underpirzning (3rd ed., 1902) ; G. H. ~ l a ~ r o v e ,  shoring 
and its Application (1887) ; G. Ellis, Modern Practical Carpentry 
(191.5). 

SHORNCLIFFE, a military statlon in Kent, England, on 
high ground north of Sandgate and 3 m. W. of Folkestone. 

SHORT, SIR FRANK JOB (1857- ), knighted 1911, 
English engraver and water-colour painter, was born a t  Stour- 
bridge, Worcestershire, on June 19, 1857. H e  was educated t o  
be a civil engineer, and came to London in 1881 as assistant to 
Baldwin Latham in connection with the parliamentary inquiry 
into the pollution of the river Thames. H e  was elected a n  as- 
sociate member of the Institute of Civil Engineers in 1883 and 
the same year joined the National Art training school, South Ken- 
sington, and worked at  the Westminster school of art,  and 
at  the Schools of the Royal Institute of Painters i n  Water- 
colours. His real life-work now became that of an original and 
translator engraver. H e  was a keen student of the works of 
J. M. W. Turner; and his etchings and mezzotints from Turner's 
Liber Studiortc?n (1885 seq . ) ,  wonderful examples of devotion 
and skill, were among his earliest successes. Short also reproduced 
in fine mezzotints several of the pictures of G. F. Watts, and en- 
gravings of the landscapes of David Cox and Peter de Wint. 
His subtle drawing of the receding lines of the low banks and 
shallows of river estuaries and flat shores is seen t o  perfection 
in many of his original etchings, mezzotints, and aquatints. 

Short was elected A.R.A. in" 1906 when the rank of associate- 
engraver was revived and R.A , 191 I AS head of the Engraving 
school, Royal college of art, South Kensington, he greatly in- 
fluenced younger engravers. Elected to the Royal Society of 



Painter-Etchers and Engravers in 1885, he was its president from 
1910 to 1938. 

SHORTER, CLEMENT KING (1857-1926), English 
journalist and author, was born in London on July 19, 1857. He 
was editor of the Illztstrated London News from 1891 to 1900, 
and founded and edited the weekly Sketch (18931, the Sphere 
(1900) and the Tatler (1903) I n  1896 he published Charlotte 
Bronte and her Circle, and later edited the Haworth edition of 
the BrontEs with Mrs. Humphrey Ward. I n  1924 he issued a 
private edition of Patrick Branwell Bronte's And the Weary are 
a t  Rest. He died Nov. 19, 1926. 

SHORTHAND is the ar t  of writing legibly, by means of brief 
signs, a t  a rate sufficiently rapid to  record speech. I t  has been 
variously known as stenography (close, little or narrow writing), 
tachygraphy (swift writing), brachygraphy (short writing). But 
the term "shorthand" is now almost universally applied to it. 
Shorthand is now employed widely in reporting the proceedings 
of parliament and legislative bodies, the trial of cases i n  courts 
of law and especially for taking dictated business correspondence. 

T h e  S h o r t h a n d  of t h e  Ancients.-The earliest record we 
have of an organized system of shorthand dates from the year 
63 B.c., the age of eloquence in Rome. At that time a freedman 
and friend of Cicero, Marcus Tullius Tiro, invented a system 
of notae that was used in recording the speeches of Cicero, 
Seneca and others of the Roman senate. The system invented 
by Tiro was taught in the Roman schools, was learned by em- 
perors, and remained in use for several centuries. We are 
informed by Plutarch, in his life of Cato the younger, that the 
speeches of Caesar and Cato in connection with the conspiracy 
of Catiline were taken down verbatim by notarii who had been 
placed by Cicero in various parts of the Senate. 

An inscription on a marble slab from the Acropolis a t  Athens, 
attributed to the 4th century B.c., indicates that a system of brief 
writing was practiced among the Greeks. Tiro's system was 
based on the orthographical principle; it  abounded in the use 
of initials, following in this respect the abbreviating formulae 
in common use with the Romans; and, principal distinc- 
tion of all, i t  was marked by  this peculiar excellence which 
renders it  superior to  every other system known till to-day- 
namely, that by it, one and the same consonant letter, without 
the addition of points or any other signs whatsoever, expressed, 
by the inclination of such letter in three different directions, the 
exact vowel, a, e, or i, which followed. I n  the case of some of the 
consonants the whole five vowels, and even the diphthongs, 
were capable of like indication. 

Example of Tironian Notae : 

Nemo fideliter diligit quem fastidit nam e t  calamitas querula 

S h o r t h a n d  in t h e  Middle Ages.-After the fall of the 
Roman empire, the use of the Tironian system survived for 
several centuries. In  A.D. 625, Tironian notes were used in the 
royal diploma of the Merovingian King Clotaire 11. I n  sub- 
sequent years we find on public documents brief notations as 
to  the composition of deeds, names of officials concerned, etc. 
I t  is the opinion of some authorities that such notations were a 
protection against forgery. Examples of Greek shorthand are 
confined to a few fragmentary papyri and waxen tablets ranging 
from the 4th to  the 8th century, chiefly among the Rainer col- 
lection a t  Vienna to which Prof. Wessely has devoted much 
labour. A manuscript (Add. ms. 18231) in the British Museum 
contains marginal notes in  shorthand of the date A.D. 972 
(Wattenb., Script. Graec. specim., tab. 19). Dating from the 
10th century, we find the Paris ms. of Hermogenes, with some 
tachygraphic writing of that period which Bernard de Mont- 
faucon deciphered ~ i t h  incredible labour (Pal. GT., p 351). 
But the largest amount of material is found in the Vatican ms. 
1809, a volume in which as many as 47 pages are covered with 
tachygraphic writing of the 11th century. Cardinal Angelo Mai 
first published a specimen of it  in  his Scriptorum veterum nova 

1 collectio (1832); and in his Novae patrunr bibliothecae tom. , secundus (1844) he gave a second, which, in the form of a mar- 
ginal note, contained a fragment of the book of Enoch. 

S h o r t h a n d  and t h e  E a r l y  Chr i s t i an  Church.-Tliith tlie 
i rise of the Christian Church and a demand for the exact utter- 
ances of the religious leaders of the day, the teaching and prac- , tice of the Tironian N o t a ~  received a new impetus. Many of the 
trials of the early Christians were reportrd by shorthand writers 
who were employed by the church for that purpose. 

R e v i v a l  of S h o r t h a n d  i n  England.-England was the 
birthplace of modern shorthand. The publication by Dr. Timothy 
Bright in 1588 of his Charactcrie: aft Arte of Slzorte, Swifte, 
and Secrete Writing by Character marked the beginning of this 
development in  England. Bright's system was invented during 

1 the reign of Queen Elizabeth and dedicated to her. I t  provided 
that each sign could be given four different slopes, and that the 
base of each could be modified by 12 varying terminations. 

With the publication of the Arte of Stenog~aphie in 1602 by 
John Willis began the introduction of the systems based on the 
alphabet. These systems are sometimes referred to  as ortho- 
graphic, because they followed the spelling of the words, omit- 
ting silent letters and in many cases the vowels in a word. One 
of the best known of these orthographic systems is that of 
Thomas Shelton, published about 1630, in nhich the famous 
diary of Samuel Pepys was kept. I n  1767, Dr. John Byroln 
published his Universal Englislz Shortlzand. His principal contri- 
bution to the ar t  was greater lineality in writing, and representa- 
tion of the five vowels by uriting a dot in five different positions 
with respect to the consonant outline. His system was popular- 
ized by Thomas Pvlolyneux, who published seven cheap editions 
between 1793 and 182j. I n  1786, Samuel Taylor published in 
London an Essay Intended to Establish a Standard for  a Universal 
System of Stenograpl~y. He simplified his system considerably by 
limiting each letter to one sign, except w, and by the elimination 
of a great many of the arbitrary signs that had characterized 
previous systems. His system was eventually adapted for use 
in France, Italy, Holland, Sweden, Germany and other Con- 
tinental countries. 

Deve lopment  of P h o n e t i c  Shorthand.-Most of the early 
systems of shorthand in England were orthographic or alpha- 
betic, but the idea of writing according to sound continued to 
gain in favour. The first published system using a phonetic base 
was that of T+'illiam Tiffin (1750). Others were Lyle (1762), 
Holdsworth and Aldridge (1766), Roe (1802), Phineas Bailey 
(181g), Towndrow (1831) and D e  Stains (1839). 

I PITMAN SYSTEM 

The publication by Isaac Pitman, in  1837, of Stenographic 
Sound Hand marked a new era in the development of phonetic 
systems. Not only did he classify the sounds of the language 
scientifically and arrange his material for writing accordingly, 
but he introduced simple expedients of abbreviation that made 
for rapidity. A short summary of the principles underlying the 
system is given. 

Since the system is phonetic, all words are written according 
to their sounds. The  words lain, deal, may, k~zife would therefore 
be written as if they were spelled l d ~ z ,  ddl, nzi, nif. 

Conso?zants.--The consonants in  the system are drawn from 
simple geometrical forms, straight lines and shallow curves. I t  
is a curious fact that ,  while the tendency in longhand writing, 
beginning about A.D. 600 with the development of the Uncial 
letters, was away from the Roman capital letters and toward a 
cursive style, this tendency did not affect shorthand writing, 
although several systems appearing before Pitman's were cursive 
in form. I n  Pitman's system there are 26 signs for 24 consonant 
sounds in the language, t~ i -o  of the signs being provided with 
duplicates for convenience in joining with other signs. T h e  first 
16 signs occur in pairs, a light sign for a light sound, and  a heavier 
sign for a heavy sound. 

Vowels.-The 12 vowels in the language, ah, a,  e, aw, o, 00, as 
heard in the words, " Pa,  may we all go too?" and their corres- 
ponding light sounds, a, e, i, o, a, oo, as in the words, " That  pen 
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PITMAN'S SHORTHANO ALPH'4EET 

LONG VOWELS SHORT 

CONSONANTS 

is not much good," are represented by a dot and a dash, dis- 
joined. A heavy dot placed opposite the beginning of a con- 
sonant represents the long vowel ah; opposite the middle of the 
stroke it represents d; and opposite the end of a stroke it repre- 
sents 8. A short, heavy dash placed similarly represents the 
sounds aw, 6, Z?. The dot or the dash is made very light to 
represent the corresponding light or short vowel sounds. To 

Names Sign 
pee P ... l..... 
bee B ... \ .... 
tee T ..... 1 ..... 
dee D ..... 1 ...... 

illustrate: pa .\. bay .\ tea I... sigh Y. ode -1. bug \L ..... 

t er d. This p:inciple is ~f great value in vriting the past-tense 

forms of verbs: float.%.. floated..k,..plate..k.plated . . ?  ..pain. .'.. \ A  

.... . em M .. m... en N .u... ing N G  ... M el L r.. av R .,\./. 
way W . . d . .  yay Y ..L/... hay (aspirate) H .. d...l. 

.... pained or paint ..k grade ...-... graded ..-.:....I:.. label ..A,.. 
labelled..p..,. Doubling the length of a consonant adds tev, der or 

Nalrtes Sign 
es $ .-... 1 .... 
Jee 2 ..... .> ..... 
'ish SH ... J!... 

.... ..... zhee ZH 1 

Names Sign 
chay CH ..... /(.. 
.jay J .... L... 
kay K 
gay G ...-... 

1L tl~er: track ........ 

Names Sign 
ef F ...c ,,... 

vee V ...< .... 
ith T H  ..... (..- 

thee TH ..... (.,,,.. 

L A .......... ................. tractor -. laugh ...: laughter 

bill .... w, builder../. m o l e . ~ . . m o u l d e r  

porter 

Vowel Indication.-In rapid writing it is not possible to icsert 
all vowels, nor is it  necessary. Three methods are employed 
to indicate the presence or absence of a vowel. Letters having 
alternate forms are used for this purpose; the downward v usually 
indicates that a vowel precedes it, whereas the upward form is 
usually used when a vowel follows. By writing a word in position 
with relation to the line, it is possible to indicate a vowel. TVords 
may be written above the line to indicate a first-place vowel, on 
the line for a second-place vowel and through the line for a third- 
place vowel. The first up or down stroke in the word generally 
takes the position, and the rest of the outline follows in regular 
order. The position of the word is determined by the first vowel. 
The third method of vowel indication is by the use of some of the 
consonant outlines instead of their abbreviated form, as the use 
of the s stroke in place of the circle a t  the beginning of a word, 
or the writing of the n stroke in place of the n hook in such a 
word as funnv. 

I. 

i ~h~ sound when preceding or following another is Gyammalogues.-A large number of the most commonly occur- 
Q V  ring words have been condensed in outline form so that  they 

expressed by a small circle: tease ..l;... spy...'. spouse.\=, I - - -. 
When the sound ses occurs other than a t  the beginning of a 1 Illustration of Pitman Slzorthand 

The small circle for s is turned into a small loop to represent st, 

\ \ and into a larger loop to represent sty: past .._...... pastor .......... 

word, it is represented by a large circle: paces b.. teases ..k 
%I spices ......... excessive ..... When the large circle is the beginning 

of a consonant i t  represents sw: SWOOP 9. s v e d e ,  .f? s w i m .  ah.. 
, 

... boast\ boaster\. must.-. muster .m.state ..$... steam ..- :... 
I 

Use of Hooks.-The hooks used as abbreviating devices are 
obtained from segments of the circle s, or of the large circle for 
ses. A small hook written a t  the beginning of a consonant on 
the left of straight downstrokes and under horizontal strokes 
adds r; a small hook written a t  the end of a consonant under the 

same conditions represents 92: pray \..brain.?;.. tray It.. train .k. 
grow .-. grown ..- A small initial hook written on the right 

side of downstrokes or above horizontals represents I ;  a t  the end 

of these strokes, i t  expresses f or v: play \..pave k.. brave %... 
blow k.. bluff .%...glow ..-..glove ..?.. The common sound of 

shun, no matter how it is spelled, is expressed by a large hook: 

( - .  
............. .b ...... &?d - ................. ................... 1 ...... I.. ..... /. G--'- 

'L .................. 5 .....\ $1 ..... ........%...... 0 ...... -, ...,..-... d...<, 
v 

........ ............ 
9 

passion petition When used with curved 

letters, the hooks are always written inside the curve. The 
small hook represents Y a t  the beginning of a stroke and n 

a t  the end of a stroke: frayed ...\ fan % fans .G. loan .K.. 

It is certain that any matter that is likely to strain our attention 
severely should be attended to when the mind is clear, the memory 
retentive and the mental faculties fully alert and ready to act. Un- 
fortunately, we cannot always arrange to follow this excellent division 
of our timq, and we are obliged to deal with business matters just as they 
turn up. After all, it may be said that in all these cases the matter may 
be left to the judgment of the man affected. 

can be written with one stroke of the pen without vocalization. 
These words are memorized and learned thoroughly so that  

( 
they can be written with grcat facility. Illustrations: that ....... is ... n... 

-7 

....-....-. . ... as, has ..O...are.../. our../. i t  i... should L... cannot you n... 

motion .+... The halving of a stroke indicates the addition of I you cannot be . . . . .  Besides the list of grammalogues, there 7'- 

I I 
A large hook a t  the beginning of a curve adds J and a t  the end 

of a curve it adds shz~n: flow,< ... f l u n g . L . .  evil.c..notion..+.. 

this h . .  Just as the early authors discovered that  joining words 
increased the speed of writing, so Pitman's system affords an 
extensive use of this principle of phrasing: you cannot ...%.... 
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is a list of contractions which it is necessary for the writer 
to memorize before he can develop much speed. These con- 
tractions are usually long or awkward outlines that have been 
reduced in form by dropping parts of the word but a t  the same 
time keeping them significant enough to establish their identity. 

Examples of these are: indispensable .%.... dangerous .... .-.. \ 
The Pitman system was introduced into America a few years 

after its publication. Alfred Baker tells us in the Life of S i p  
Isaac Pitman that the first instruction book in Pitman shorthand 
was brought out by Mr. Stephen Pearl Andrews (Boston, 1844) 
I n  1852, Mr. Benn Pitman, brother of the author of the system, 
came to America to continue the work he had been doing for 
several years. After the publication of the 10th ed., in which 
the vowel scale was changed, Benn Pitman refused to adopt the 
change and adhered to the old forms. Many others who had 
learned and practised the system began to modify it and publish 
it in altered form. Among these were A. J. Graham, J. E .  
Munson, E. Longley and Eliza B. Burns. 

Script Systems.-Just as Pitman and his predecessors rejected 
the orthographic principle in shorthand and adopted the phonetic 
basis, so another group of authors discarded the use of geo- 
metrical signs. As early as 1787, S. G. Bordley had presented 
his cursive shorthand. This was followed by R. Roe (1802), T.  
Oxley (1816), J. and J. Aitchison (1832) and D. Cadrnan (1835). 
I n  France and Germany script systems had been introduced 
successfully and are in wide use to-day. Fayet's French system 
and Gabelsberger's German system are illustrations. 

GREGG SYSTEM 

I n  1888, John Robert Gregg published his Light-Line Phonog- 
raphy, in which he incorporated what he considered this funda- 
mental idea of employing shorthand characters that were in 
harmony with the slant and movement of longhand as well as 
many other principles, the lack of which had given rise to many 
criticisms of existing systems. Gregg adopted the phonetic prin- 
ciple and added a scientific analysis of handwriting. The title 
of the first book of his system was The Phonetic Handwriting. 
Gregg brought his system to America and offered it to the public 
soon after its publication in England. At present i t  is taught in 
more schools in the United States, and practised by more 
stenographers, than any other. A summary of the system is 
presented. The basic principles given below are taken from a 
copy of the original Light-Line Phonography, published in 1888: 
(I)  Total absence of shading or thickening. ( 2 )  The characters 
being based on the elements of the ordinary longhand, the 
strokes are familiar and the motion uniform. (3) The insertion 
of the vowels in their natural order without lifting the pen. (4) 
The absence of positions, or the placing of words on, above, or 
through the line of writing to imply the omission of certain 
vowels or consonants. (5) The preponderance of curve motion. 

Although some changes have been made in the system since 
1888, these principles have remained the same. 

Colzsonants.-The consonants generally are paired according 
to affinity of sound and are distinguished by length. Consonant 
signs were selected which would permit the joining of many fre- 
quently recurring consonantal combinations without modifying 
the primitive form and to make possibIe the writing of these forms 

0 

with but one movement of the pen, thus: pr C br C 
pl C, bl d kr- kl- gr- g1 - 

The Signs for S and Th.-To facilitate joining in various com- 
binations alternative signs are provided for the frequently re- 
curring sound of s, written downward, and for th, written up- 
ward. I n  the use of these forms two principles serve as guides: 
uniformity of rotation and forward movement when joined to 
curves; sharp angles when joined to straight strokes. 

Vowel Signs.--The vowels are expressed by circles, small and 

GREGG SHORTHAND ALPH-UET - 
CONSONANTS 

Written forward: 
K G R L N M T D T H  

I I - - -  - 0 ° F )  
Written downward: 

P B F V C H J  S SH 

.-- \ 
(A dot) 

VOIVELS 

large, and by hooks. A small circle expresses the E-group of 
vowels, J, a, 8; a large circle, the A-group, d, a, a. The circle is 
written on the inside of curves and on the outside of angles; 
before and after straight strokes, or between straight strokes in 
the same direction, the circle is written clockwise; between re- 
verse curves the circle is turned back on the first curve. A sys- 
tem of diacritics is provided for showing the exact shade of 
sound, as for example d ,  ii, 6, but since the large circle expresses 
an a-sound in any case, the need for these diacritics arises rarely. 
To illustrate the application of the rules for joining circles: 

A-group 
Short \?iasincat O ;otp gi""l f ,, ,, caZrr. o 

,, ,, cawze 0 

E-group 
Short ( i  as in din 0 

Medium 6 ,, ,, den q i Long e ,, ,, dean 

/ key air p, meet gain a- make 

O-group 
6 as in hot 

OO-group 
Short j ii as in tuck 9 

Medium o'o ,, ,, took I? 
Long E ,, ,, doom , 

aim me - mean wreck 

lake ' The hook vowels are derived from a small ellip- 

tical figure, thus: -& the lower part expressing the O-group 

1 I 

/ 
i I 

DIPHTHONGS 

Composed Composed 
of of 

P G  as in unit & oi aw-S as in oil 9 
ow a-To ,,, ,, owl 6, i a-E 9 ,, e & 

of vowels, 8, aw, 5; the upper part expressing the OO-group, 
a, o'ij, 3. These hooks join naturally in most combinations but 
they are modified in two instances to avoid unnecessary angles, 
thus: the O-hook is turned on its side before n, m, r, I; the 0 0 -  
hook is turned on its side after n, nz, and after k, g, if followed 

I by r or I .  Illustrations: ought J w r o t e d k n o w  - 
shop obey k to /r foot .L mode J 
mood 1 cull - coal -on- nor - 

Signsfor Wand Y.-W has the sound of m, as m-6-t in wait, and 
is expressed by the sign for n. W within a word is expressed by 
a short dash struck under the vowel sign. The sound for y is 
equivalent to long e, as 8-m-th in youth, and is so expressed, 
except ye is expressed by a small loop, and ya by a large loop. 

I 1 Illustrations: wait / weave 7 youth yacht / 

1 yellow- Yale queen - - 
/ Diphthongs.--The signs for the four pure diphthongs, 22, ow, oi, 
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This principle is applied in securing a number of frequently re- 
curring syllable signs: 
TEN, DEN f as i l z  tenor denote /J 
TEY, DEM ( as in temper f t  demolish 

ENT, END / as in paint bond 

EMT, RMD 2 as in prompt G/ deemed , 

3, are written by simply joining the signs for the sounds com- / 4. / a 
posing them. Concurrent vowels are written in the same way. I G- 

DEF-V, TIVE 0 as i n  defeat native 4 
JENT-D, 

PENT-D 0 a i  in gentle happened 6 

luustrations: feud now 6 aU try fl  
price sciecce c& enjoy I r a d i o - d  

Blended Coizso~zatzts.-When two straight lines form an obtuse 
or blunt angle the natural tendency of the hand is to slur the 
angle and allow the lines to form a curve, thus 

MEN, MEM - as in mention---- memory 
TED, DED, 

DET as in heated */ seated 

SES / 1 as in passes faces 

XES as in boxes 

The principle is applied generally to long words not taking 
regular suf5.x endings. I t s  application gives brief and legible 
word-forms for a large number of words. 

Prefixes and Sufixes.-The system is provided with joined and 
disjoined prefixes and suffixes, built up on the principle of anal- 
OgY, for the most Part, thus: * submit 

parallel (- overthrow u fl going -. fairly & 

Ezpressing R.-By writing the circle with a reverse movement 
before or after straight lines; between a horizontal and an 
upward character; between a downward character and t ,  d, n, 
m, the sound r following the circle is expressed. Illustrations: 

A 

share 6 yard 
barn 

4 tardy 
art 2 chart 6- earn - d 

cart /d 
Wordsigns and Phrases.-The Gregg system includes a list of 

forms, called wordsigns, for the commonest words of the language 

which are reduced to the simplest outlines. Examples: the F 

of u and 2 a-an . in-not - that  P at-it / is-his 3 I 0 

These words, through repetition, comprise more than one-quarter 
of all written and spoken English. 

Phrasing.-Phrasing forms a very important function in the 
Gregg system. Since the words do not depend on position for 
vowel indication, phrasing is limited only by whether or not 
outlines can be joined easily. The following phrases will show 

how the principle is applied to wordsigns: of the J that the 4 
it  is /' in the -/ in that P and in f 

General A bbreviating Principle.-The rule for"abbreviationgiven 
in the first edition of Light-Line Phonography remains the same 
to-day. It reads, "Drop the termination of words, i.e., write so 
much of the outline as will, with the aid of the subject matter 
and vocalized context, suggest the whole word, as unan for 
urtanimous, etc." This principle is already familiar in longhand, 
as Rev. for Reverend, Ans. for alzswer, Jafz. for January, Phila. 
for Philadelphia, etc. Illustration: 

I t  is possible that the sztccess of the magazine may make it 

/ g / d J - J . - - - /  
necessary to change the policy of the association a t  the next 

;P 7 ( d / J  p / - e  
meeting a t  Philadelphia. 

nation +Q common - 
envy / impress 

express proper 2 
Illustration of Gregg Shorthand 
I i 

I I 
The real success in learning lies in absolute honesty particularly to your- 

self. Never try to make yourself believe that you have done your best 
when a voice within you says you should have done better. You can hold 
your head high only when you have satisfied your own self that your efforts 
have been honest and thorough. Having chosen your calling, lay a solid 
foundation 011 which to build the structure of your knowledge. Be honest 
with yourself in whatever you undertake, and you will be successful. 

Conclusion.-Expert writing of shorthand has been recognized 
in some States as a profession; the Department of Education 
of the State of New York conducts an annual examination 
and awards to those successful in passing the test the degree 
of C. S. R. (certified shorthand reporter). From 1909 to 1927, 
the National Shorthand Reporters' Association conducted an 
annual speed contest consisting of three five-minute dictations on 
different classes of matter. Records have been established of 
280.4 words a minute on court tcstimony (Charles L. Swem); 
259.6 words a minute on judge's charge to the jury (Martin J. 
Dupraw); and 2 2 0  words a minute on straight literary matter 
(Martin J. Dupraw, Nathan Behrin, Solomon Powsner), the 
degree of accuracy attained in all cases being greater than 99y0. 

BIBLIOGRAPHY.-010f Werling Melin, Stenograjiens Historia (Stock- 
holm, 1927)  ; The Gregg Writer (New York, 1 9 2 2 )  ; Dr. Thierry-Mieg, 
Examen critique des stenographies fran~aises e t  etrangeres (Versailles, 
1900) ; J. E. Rockwell, Shorthand Instruction and Practice (1893), 
Circzilars of Znfornzation of the Bureau of Education, No. z ,  1854 
(Washington, 1885), contains a complete and accurate bibliography 
and a beautifully engraved sheet of 112 shorthand alphabets; J. 
Westby-Gibson, LL.D., Bibliography of Shorthand (London, 1887) ; 
Tra~isartions of the London Congress in 1887; C. Walford, Statistical 
Review of the Literature of Shorthand (1885) ; T. Anderson, Short- 
hand Systems (1884) ; M. Levy (London, 1862) and T. Anderson 
(London, 1882) ; J. H. Lewis, Historical Account of the Rise and 
Progress of Stenography (London, 1816) ; Isaac Pitman, History of 
Shorthand (1884). (E. J. McN.) 

SHORTHOUSE, JOSEPH HENRY (1834-1go3), Eng- 
lish novelist, was born in Great Charles Street, Birmingham, on 
Sept. g, 1834, of Quaker parents. Shorthouse wrote his famous 
story, John ~nglesant, when he was forty; he finished it in 1876, 
and after keeping it for three years in ms. printed IOO copies 
(1580), one of which came into the hands of Mrs. Hilmphry 
Ward, who recommended it to Messrs. Macmillan, but Gladstone 



SHORTIA-SHORT STORY 
was a t  once struck by its quality, and made its reputation by his 
praise. I t  became the most discussed book of the day, and its 
author was suddenly famous. Besides John Znglesant (1881), 
Shorthouse published other novels, none of which had the same 
success. I n  1861 he joined the Church of England. Something 
of his own stress of religious transition appears in  the character 
of his hero. Shorthouse died at  Edgbaston on March 4, 1903. 

See The Life, Letters atzd Literary Remains of J .  Henry Shorthouse, 
edited by his wife ( 2  vols., 1905) ; E. Gosse, Portraits and Sketches 
( T O T ? )  
, - 7 - - , .  

SHORTIA, a rare herb (Slzortia galacifolia) of the family 
Diapensiaceae, called also colt's-foot, found only locally in the 
mountains of North and South 
Carolina. I t  is an early-blooming 
stemless perennial, with round, 
shining, slightly-toothed leaves 
borne on stalks rising from the 
base, and beautiful white, some- 
what bell-shaped flowers, each 
"litary On a in' 

BY COURTESY O F  THE W I L D  FLOWER PRESER. 
long, which rises above the VATION s o c l E r r  

leaves. I t  is cultivated in the wild SHORTIA GALACIFOLIA. A RARE 
garden. One other species is PLANT F O UND I N  THE CAROLINP 

found in Japan. MOUNTAINS  

SHORT STORY, THE. I t  is possible to  distinguish between 
three forms of fiction-the novel (roman),  the novelette ( n o w  
velle) and the short story (conte).  The difference between the 
first and second form is a matter of quantity rather than quality: 
as  may be deduced from a comparison of, say, Rim, which is a 
novel, and The Light That Failed, which is a novelette. A tend- 
ency among writers is to shorten the novel to  a novelette, and a 
stricter sense of ar t  is here a t  work; a more intensive method of 
narration, not a less extensive view of men and matters is the com- 
pelling motive. But the tendency has not gone so far that the nov- 
elette must be considered a different species from the novel. 

Totality.- The short story, however, differs from the novel 
and the novelette, not only in length and size of canvas, but 
also in its aim and nature. I n  his famous review of Nathaniel 
Hawthorne's Tales (1842) Poe, the first great master of the 
modern short story, outlined his theory of the tale that has the 
force of "totality," which a long novel, not to  be read at  one 
sitting, cannot possibly possess :-"In the whole composition there 
should be no word written, of which the tendency, direct or 
indirect, is not to the one pre-established design. . . . The idea 
of the tale has been presented unblemished, because undisturbed; 
and this is an end unattainable by the novel. Undue brevity is 
just as exceptionable here as in the poem; but undue length is 
yet more to be avoided." 

The influence of Poe's short stories was immense, particularly 
in  France, but his critical theory was not generally received until 
40 years later when Brander Matthews published his well-known 
essay on "The Philosophy of the Short-Story." I n  the second 
part of his essay he summarizes his argument as follows:-"A 
true short-story is something other and something more than a 
mere story which is short. A true short-story differs from the 
novel chiefly in its essential unity of impression. I n  a far more 
exact and precise use of the word, a short-story has unity as a 
novel cannot have it. Often, it  may be noted by the way, the 
short-story fulfils the three unities of the French classic drama; 
it shows one action, in one place, on one day. A short-story deals 
with a single character, a single event, a single emotion, or the 
series of emotions called forth by a single situation." 

I t  may be added that, to achieve "totality" or unity of im- 
pression in the highest degree, the short story must be an organic 
whole. This point is emphasized in a letter written by Stevenson 
to Sir Sidney Colvin, who had suggested that he should change 
the end of one of his tales:-"Make another end to i t ?  Ah, yes, 
but that's not the way I write; the tale is implied; I never use 
an effect when I can help it, unless it proposes the effects that 
are to follow; that's what a story consists in. To  make another 
end, that is to make the beginning all wrong. The de'nouenzent 
of a long story is nothing, it is just a 'full close,' which you may 
approach and accomplish as you please-it is a coda, not an 

essential member in the rhythm; but the body and end of a 
short story is bone of the bone and blood of the blood of the 
beginning." 

Brevity.-Brevity, which comes of the artistic desire for the 
greatest possible economy of means, is not an essential charac- 
teristic of the short story. There are many long short stories, 
of which the most famous are The Turn of the Screw, by Henry 
James (which runs to something like 40,000 words). Stevenson's 
Dr. Jekyll and Mr. Hyde, and The Man Without a Country 
by Edward Everett Hale. One of Dorothy Richardson's full- 
length novels was once added to the list of long short stories 
by a facetious critic on the score that it was "about a quarter of 
an hour!" On the other hand a very brief tale may not possess 
that organic unity which would justify us in calling it a true 
short story. 

Conscious Unity.-The short story has always existed, though 
it was not until the 19th century that the art of writing it  was 
consciously practised. As Sophocles said of Aeschylus, these 
early authors of short stories did the right thing without know- 
ing why. I t  was only on rare occasions, however, that these 
happy acc~dents occurred. Thus Professor Baldwin, after an 
exhaustive and rather exhausting examination of the hundred tales 
in Boccaccio's Decamerorc, decided that only two of them-the 
second story of the second day, and the sixth of the ninth day- 
are short stories in the modern critical sense, while three others 
approach the "totality" of impression which is the result of 
conscious unity in expression. We must go back to the New 
Testament for a short story which is a structural masterpiece. 
There can be no denying that the parable of the Prodigal Son, 
which is only 500 words long in the noble prose of the Authorised 
Version, satisfies the modern definition, securing the greatest 
emphasis possible with a surprising economy of means. Setting 
aside the religious implications of the story and treating it  as 
a single narrative effort, we have to admit that its theme is pro- 
foundly interesting, that its three characters are perfectly por- 
trayed, and that it  is informed with a complete knowledge of 
human nature. The reiteration of the beautiful words of com- 
passion and reconciliation: "For this thy brother was dead and 
is alive again; and was lost and is found" is a stroke of divine 
artistic genius which completes the whole prearranged design. 
The parable suggests a gold coin or medal which has been cre- 
ated by a single impact of the die, and it  rings true because it  is 
of noble metal nobly wrought. I t  owes much, no doubt, to  the 
grave simplicity of its style (less than half-a-dozen words in the 
narrative are of more than two syllables) and this fact should 
serve to remind us that nearly all fine great short stories in the 
English language have a distinction of style which measures and 
maintains the emotional significance of the theme. 

The same author has seldom, if ever, been able to write great 
short stories as well as great novels. Scott's Wandering Willie's 
Tale and Dickens' A Child's Dream of a Star are notable excep- 
tions to this rule. Poe, Maupassant, Bret Harte, G. W. Cable, 
0. Henry, to  name a few of the masters of the short story, could 
not have written great novels-perhaps because the minute ex- 
actness and restriction of structure required for success in the 
short story create a mentality which cannot give us cross-sections 
through the vast body of human life or trace its bewildering 
intricacies. The painter of miniatures, if we may risk a com- 
parison from another art, cannot hope to be successful in work 
on a large canvas. 

Poe a n d  Maupassant.--Foe, whose mathematical mind could 
give a lucid explanation of the how and why of his artistic 
achievements, was really the ruling influence with Maupassant 
and other much-imitated French masters of the conte, which in 
their hands so often became a psychological epigram-with a 
sting, or perhaps a pang, in its conclusion. Nearly all these French 
story-writers were pessimists, as many of the French masters of 
aphorisms were, in their view of human nature, and they set their 
small self-contained dramas against a gloomy background of man's 
moral turpitude. Bozlle de Suif is perhaps the most powerful 
example of this cruel criticism of life, and it  does grave injustice 
to the French character which is so kindly and considerate, even 
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among the bourgeoisie. to the courtesan. Anatole France's Crain- 
quebille is one of the last large achievements in this mode, which 
has gone out of fashion since victory in the World War cured 
the French nation of its inferiority complex. Maupassant, 
however, will always remain a model of technique, especially for 
the young writer who suffers from the melancholy which is the 
shadow of youth's hopefulness. 

Kipling.-Kipling, however, has had a more far-reaching in- 
fluence in the development of the short story, and even those 
who have come to dislike his philosophy of life, largely as a result 
of post-war disillusionment, have adopted and adopt his technique, 
as a rule without admitting their indebtedness, even to themselves. 
Nine-tenths of the huge output of American short stories to-day 
might be described as acts of faith in the literary creed: "There 
is only one Kipling and 0 .  Henry is his prophet." 0. Henry, who 
is faithfully imitated by a t  least nine in every ten contributors 
to  the American magazines, copied most of Kipling's mannerisms 
and has made a feature of the expository opening, which is so 
often used in Plain Tales f r o m  The  Hills and the volumes that 
followed it in the next few years. I t  is a popular, but inartistic 
cxpcdicnt, mhich may be coiiipared with ilic infurr~ldtive suliloquy 
of the old family servitor in pre-Ibsenite comedies. The younger 
school of writers reject it ,  knowing that it  is much more effective 
to convey such information implicitly, through the words and 
works of the characters, which has the added advantage of not 
subverting the narrative form. I n  his later short stories, such 
as the admirable They  and Tlze Brushwood Boy, the English 
master has avoided it ,  nor has he committed the technical blunder 
(it occurs more than once in the "Plain Tales") of adding super- 
fluous matter when his story is logically com,plete-a blunder 
perpetrated by 0. Henry in The  Gif t  o f  the Magi, perhaps the 
most famous of all his stories. 

T h e  Russians.-To-day the Russians, especially Chekov and 
Kuprin, whose Captain Ribnekov is one of the best short stories 
in any language, are the dominating influence with the youngest 
writers. Since the Slav genius, with its abiding sense of prostor, 
or illimitable horizons, has no liking for such limitations, some of 
them are in rebellion against the doctrine of unity. 

Post -War Stories.-Since the World War ended-to be trans- 
ferred to the spiritual sphere as a campaign against all manner 
of conventions-the output of short stories has greatly increased. 
They appeal strongly to  minds too restless and preoccupied to 
read the old go-as-you-please novels or even the artistically com- 
posed and concentrated novelettes. At a rough estimate ~oo,ooo 
short stories, good, bad and indifferent, have appeared in the 
last ten years, and it  is manifestly impossible to  make a critical 
survey of this vast mass of printed matter. Every type of periodi- 
cal likes to publish short stories--especially the kind that "lies 
under the edge of the news"-and it  is surprising how high the 
standard of craftsmanship is in these ephemeral productions. 
Since, however, they must take the orthodox view of life, in- 
cluding the happy ending, hardly one in a score awakens a second 
thought. The best of them may be compared with those local 
French soups, never seen on a hotel menu, of which the cook 
says: Ca aide it faire passer le pain. They help to carry off the 
news, which is so apt to be more indigestible than fiction. 
The Regiona l  S h o r t  Story.-The "regional" short story has 

never been as popular in  England as in America and France, and 
the English public seems to be interested only in the dialect 
and local life of certain favoured areas, such as "Wessex," Corn- 
wall and Yorkshire, though now and again a specialist in the 
short story, which is often a personality sketch, goes further afield 
and yet finds readers-S. L. Bensusan in East Anglia is a case in 
point. The best writers of the short story in England are gen- 
eralists, so to  speak, who find their themes in the town and coun- 
tryside. There is a marked tendency among the younger authors 
to  ignore the doctrine of concentration which insists that only 
one of the three threads-setting, plot and characterization- 
should be made prominent. Others. again, reject the dogma of 
unity since they find it does not exist in real life, and their stories 
are often presentations of a corner of the chaos of luxury, as 
viewed through a temperament. I t  is too soon to say whether a 

new form or forms will come into being and be established a s  a 
result of this rebellion against tradition. 

Modern  Writers.-Katherine Mansfield, who sought truth 
and found beauty by the way, is one of the inspiring influ, wces 
which is revitalizing the short story to-day. Her  noble supplica- 
tion "May I be found worthy to do it! Lord, model me crystal 
clear for Thy light to shine through" was granted to such an 
extent that her best stories, such as M a  Parker and The  Doll's 
House are illuminated throughout by a serene glow of compre- 
hension. She, like most of the writers she has influenced by her 
notable achievement and still more noble promise, holds that form 
was made for the artist, not the artist for form. Other sincere 
artists, whose work will survive, are C. E. Montague (his Fiery 
Particles is a triumph), Miss Tennyson Jesse, Stacy Aumenier, 
Neil Lyons, Aldous Huxley and Princess Bibesco. But A. E. 
Coppard is perhaps the finest of all these young and sincere 
artists, who refuse to sacrifice truth to  a beautiful epigram or 
to fall over the slippery verge of sentimentality. His style, be- 
guiling and yet bewildering, is a new wine that creates its own 
new bottles, and he-and perhaps the same may be said of Princess 
Bibesco, whose lucidity is thai uf didlllu~ldb, w h i ~ h  are not meant 
to be seen through-is the most original and provocative English 
writer of short stories at  the present moment. (E .  B. 0 . )  

THE UNITED STATES 
The short story, as it  is now defined,-brief prose fiction with 

limitations and laws that make of it  a distinct literary form-had 
its beginning in America in the Sketclz Book of Washington Irving. 
Before 1819 there had been short fiction,-an abundance of i t :  
the tale in prose and verse is in all languages one of the most 
abundant varieties of literature, but Irving was the first to  recog- 
nize that it  could be moulded into a prose literary form that 
would have laws and an individuality of its own. 

The causes that led Irving as a pioneer into this field were 
three. ( I )  He had been stranded in England without funds, and 
he knew of no source of income for himself save through some 
variety of literary creation; ( 2 )  temperamentally he was fitted 
only for short dashes at  literature; a novel, as he later abundantly 
proved, was not within his powers; (3) he realized that to  succeed 
he must offer something distinctly his own. The popular literary 
form of the time was the romantic tale, told in verse after the 
Scott-Byron patterns or else in prose after the fashion of the 
German marchen,-tales of terror, ultra-romantic and often ultra- 
sentimental. Irving, intent upon originality, evolved the "sketch" 
as he called it. First of all, it was to be a thing for entertainment 
only, with no touch in it  of the Addison-Steele-Goldsmith moraliz- 
ing. Then, too, it  was to descend from the general to  the partic- 
ular. H e  was not to deal with types but with individuals and 
individual localities. With no attempt a t  plot o r  dramatic action, 
he would induce in the reader a mood, an emotion: he would 
create an atmosphere. The short story was to  be the frame on 
which he was to hang his materials; the materials were the all- 
important things. The difficulties attendant upon the creation of 
this variety of narrative as compared with the ease of writing the 
looser form of the novel he made clear in a letter to  Brevort: 
he was the first to recognize, therefore, the short story as a distinct 
form. That he had evolved such a form he never once doubted. 
"I choose to take a line of writing peculiar to  myself rather than 
to fall into the manner or school of any other writer," he wrote to 
a friend. "It is true other writers have crowded into the same 
branch of literature, and I now begin to  find myself elbowed by 
men who have followed my footsteps; but a t  any rate I have had 
the merit of adopting a line for myself, instead of following 
others.'' 

THE FORCE OF IRVING'S EXAMPLE 
The influence of Irving was immediate and wide-spread. His 

great European success stimulated the group of young writers that, 
as we see it  now, was to become the most distinctive in American 
literary history. A veritable epidemic of sketch-writing was the 
result. But there was no outlet for these sketches. The magazines 
were few and they paid nothing. At this critical moment, however, 
there came what must be denominated the second step in the evolu- 
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tion of the American short story: in 1826 was issued in Phila- 
delphia the first number of an annual, or gift-book, The Atlantic 
Souvenir, soon to be followed in Boston by The Token, and then 
by  others in all directions, literally by the hundreds. These annuals 
prided themselves on their American contents; they were illus- 
trated with American-made steel engravings and filled with Ameri- 
can poetry and prose. They sold large editions, and as a result 
they were able to  pay contributors and thus become the source of 
nourishment for the first group of writers-Catherine Sedgwick, 
Paulding, Simms, Hawthorne, Poe and others. T o  The Token 
Hawthorne was able to  sell no less than 24 of his "Twice-Told 
Tales," as he later called them. 

A direct result of the great success of the annuals came in 1830 
with Godey's Lady's Book which may be described as  a monthly 
gift book. I t  specialized in short fiction, ruling from its columns 
all continued stories. I ts  phenomenal success, especially after it 
had called as its editor Sarah Josepha Hale, brought a host of imi- 
tators. Soon the age of magazines had opened in America- 
Burton's, Peterson's, The Gentleman's, Graham's, Sartain's and the 
like, all of them eager for original an+ well-written single-number 
pieces of fiction. I t  was Poe's content~on that the short story was 
the child of the American magazine. 

Another element helped in the evolution of the shortened form: 
the lack of international copyright laws. So long as it  was possible 
for American publishers to secure for nothing their pick from the 
current fiction of England, they were in no haste to  pay obscure 
American writers for their questionable products. I n  the mid- 
century Willis complained bitterly that he was forced to write 
short pieces instead of novels: "We must either write books to 
give away, or take some vein of literature where the competition 
is more equal-an alternative that makes almost all American 
authors mere contributors of short papers to periodicals." 

N a t h a n i e l  Hawthorne.-After Irving the second important 
figure in the history of the short story was Nathaniel Hawthorne, 
who made of the form the study of a single intense situation often 
allegorical in its setting. H e  deepened the current of the short 
story and made i t  respected as a serious ar t  form-he gave it  
beauty of style; and he perfected for it  an artistry that called 
forth the praise of Poe. I t  was while reviewing the 1842 edition 
of Twice-Told Tales that Poe awoke to the conception of the 
"prose tale" as a distinct literary form, and he proceeded to formu- 
late the laws governing it-a remarkable piece of criticism, the 
first codification ever attempted of short-story laws. The tale, he 
ruled, should be what one could read a t  a sitting. I t  must have 
singleness of aim, unity of tone from the first sentence, originality, 
compression, picturing power and "truth." 

Pee.-Poe doubtless was thinking as much of his own artistry 
as he was of Hawthorne's. The review with scarcely a change 
could serve as an introduction to his Tales of the Grotesque and 
Arabesque. H e  had begun as a prose-writer by  making travesties 
of the conventional short fiction of the time, but soon he awoke 
to the realization that in the "prose tale" he had a literary form 
that could express all that his imagination might body forth. From 
the time of his assumption of the editorship of the Southern 
Literary Messenger, until near the time of his death, he was by 
profession a magazine editor, and more and more his product was 
stamped with magazine requirements. "The whole tendency of the 
age," he wrote in  1840, "is magazineward." And the magazine 
demanded originality, variety, piquancy, movement. "We now 
demand," he wrote, "the light artillery of the intellect; we need 
the curt, the condensed, the pointed, the readily diffused-in place 
of the verbose, the detached, the voluminous, the inaccessible." 
And Poe gave in his tales what the age demanded: originality, sen- 
sation, shortness, variety. His total product is remarkably varied. 
I t  hardly seems as if "The Fall of the House of Usher" could have 
come from the same pen as "The Murders in  the Rue Morgue" 
which is the parent of the modern detective story. H e  was of the 
school of Coleridge in all his work: unlike Hawthorne, he stood for 
ar t  for mere entertainment, art without moral basis or message, 
"art for art's sake." 

During the decade after Poe's death :P 1849, Lhe decade of the 
Bohemian group of writers in New York, the short story lan- 

guished. With the entry of a veritable swarm of "female writers" 
into the field of fiction the "tale" became a sentimental thing, 
delighting in the romantic and the marvellous, and the mawkishly 
pathetic. The influence of Dickens was everywhere apparent. 

Just before the Civil War a revivifying breath came to American 
fiction through the new Atlantic Monthly (1857) under the editor- 
ship of James Russell Lowell. Lowell himself wrote no fiction but 
he had positive convictions as to the nature and demands of this 
literary form. H e  believed in the short story as a dignified piece 
of a r t ;  during his editorship of the magazine there was an average 
of three stories in every number. And he demanded actuality,- 
he preferred tales of humble life with characters from the Hosea 
Biglow area of society. As a result his leading contributor was 
Rose Terry Cooke, who put into short fiction (eight stories in  the 
first year of the magazine) the first actually realistic studies of 
New England rural life. Other contributors were Rebecca Hard- 
ing, whose "Life in the Iron Mills" was as grim a piece of realism 
as may be found in American literature, and Edward Everett 
Hale, who added a whimsical lightness of touch to his tales that 
gave them a distinction of their own. His tale, The Man Without 
a Country, has become an American classic. 

POST CIVIL W A R  PERIOD 
The Civil War was followed by an expansion period. Railroads 

were pushed in all directions and by the end of the decade of the 
'60s the first line had been completed across the continent into 
California. The telegraph had annihilated distance, and provincial- 
ism was everywhere breaking down. The result was a new dis- 
covery of America-by Americans themselves. Bret Harte was 
the pioneer in the new period. From the California which had 
become to the world almost a fabulous area, came in 1868 a new 
and startling type of short story, highly picturesque, wrought with 
dramatic art, furnished with characters after the Dickens model, 
and though really romantic, so told as to suggest the barest realism. 
The "Luck of Roaring Camp" stories mark the beginning of a new 
period in the history of the short story. The fame of such exqui- 
site pieces of art as "Tennessee's Partner" and "The Outcasts of 
Poker Flat" swept over America and then over England like a 
prairie fire. They advertised the short-story form enormously. 
Soon "local colour" tales were coming in from every picturesque 
area in America. Mark Twain came in from Nevada and the 
Cornstock Lode with "The Jumping Frog" extravaganza, from 
New Orleans George W. Cable sent his "Old Creole Days" tales, 
from the Lake country Constance Fenimore Woolson contributed 
her "Castle Nowhere" tales. Then from New England came 
Sarah Orne Jewett's and later Mary Wilkins Freeman's stories, 
from Tennessee Mary N. Murfree's studies of the Great Smoky 
mountains signed with the pen name "Charles Egbert Craddock," 
from Georgia came the inimitable Uncle Remus folk-lore stories 
by Joel Chandler Harris. "Local colour" swept into the magazines 
in a veritable flood. The high tide came in the mid 'gos, when 
Thomas Nelson Page's "Marse Chan," written wholly in negro 
dialect, appeared in the Century Magazine. Not all of the short 
stories of the period were in "local colour." Henry James was 
evolving his psychological studies into a short story form of his 
own devising-the story of character analysis developed scien- 
tifically by the aid of a multitude of minute touches. H e  needed 
room for this variety of tale, always two and three magazine num- 
bers, yet it is impossible to classify these pieces other than as short 
stories. As compared q i t h  the novel he considered the short story 
form inferior, yet he never abandoned it ,  and first and last he ex- 
pressed in it  some of his strongest contributions. His gruesome 
tale "The Turn of the Screw" is a masterpiece. 

Lightness and humour and finesse were brought t o  the short 
story by Frank Stockton, whose extravaganzas, like "The Trans- 
ferred Ghost" and "Negative Gravity," done with verisimilitude- 
outrageous impossibilities rendered seemingly possible and even 
probable-are unique. His story The Lady or the Tiger? with 
its ingenious ending, became, perhaps, the most famous story of its 
period. I ts  influence was surprising and far-reaching. I t  impelled 
Brander Matthews to write his suggestive article The PhilosoPhy 
of the Short-Story, in which he suggested that since the French 
term conte was not available for the new form the term Short- 
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Story should be written with a capital and hyphenated to distia- 
guish it from the story that was merely short. I t  also awakened 
Henry Cuyler Bunner, editor of Puck, who wrote his Short Sixes 
series of tales with a mastery of art that showed the larger possi- 
bilities of the short-story form. 

Then with the '90s came the era of the handbooks, a veritable 
outpouring of text-books formulating short-story art, collections 
of specimens, and outlines for correspondence courses. A study of 
the art of short-story writing was soon introduced everywhere 
into the courses of high schools and colleges. Then had come the 
O'Brien annual with specimens of the best product of the year, to 
be followed by the 0. Henry Society annual. With the '90s came 
also an increasing output of stories of every variety. Magazines 
were cheapened and multiplied and their prosperity rendered them 
able to  pay high prices for short-story contributions. The decade 
saw the beginnings of the short-story work of Hamlin Garland, 
whose Main Travelled Roads volume is distinctive, the first works 
of James Lane Allen, Richard Harding Davis, Mary E. Wilkins 
Freeman, Alice Brown, Ambrose Bierce and a host of others. 

With the opening of the new century came two creators who 
were able to deflect the current of the shcrt story into new7 chan- 
nels, Jack London and Sydney Porter. London, a native of Cali- 
fornia, a n  adventurer, a sailor with the sealing fleet, a tramp, a 
miner in Alaska in the first days of the gold rush, an explorer in 
his own yacht of the South Seas, gave first of all Alaska tales, The 
Call of  the Wild, episodes in the life of a super-dog of the North, 
and when that gold lode was exhausted, wild adventure tales of the 
cannibal seas. H e  wrote with colour, exaggeration, poetic abandon, 
with movement always and romantic atmosphere, and he gave 
always the sense of actuality, the impression that he himself had 
been present and that this was a part of his own life. 

Sydney Porter, who wrote under the pen-name "0. Henry,'' was 
also an adventurer,-a ranchman in Texas, a fugitive in South 
America, an inmate of the Ohio State prison, a reporter on a New 
York newspaper. H e  was a humorist, an entertainer, a man with a 
bag of literary tricks which he handled most dexterously, and 
withal he was gifted with a style which at  times is exquisite, and 
with a vocabulary that is worth one's study. His tales are padded 
with slang, with surprises within surprises, with outrageous com- 
parisons, and antitheses-everywhere the unexpected. Enormous 
was their popularity. Sets of his books were sold by the hundreds 
of thousands, His influence was such that for a time it swung the 
short story almost wholly to manner rather than to matter. 

A new period in short story history began in 1920. The World 
War generation, disillusioned, rebellious, unromantic, demanded 
magazine space for what they termed the "Truthu-portrayals of 
actual life unidealized, unsentimentalized, unhampered by taboos 
concerning sex revelations. Chekhov and his school became domi- 
nating influences. The patterned short story was jeered a t  as mere 
artificiality. I n  its place came reportorial narrative, devoid of plot, 
hard, ruthless, unrestrained, with overemphasis too often on the 
baser areas of humanity. Prominent in this younger group were 
Ernest Hemingway, John Dos Passos, William Faulkner, Thomas 
Wolfe, D u  Bose Heyward, Erskine Caldwell. The product has 
been great in quantity. Short-story making and teaching have be- 
come national industries and the output seems t o  be increasing. 

~IBLIOGRAPHY.-F~~~ Lewis Pattee, The Development o f  the Amer- 
ican Short Story (1916) ; Angus Burrell and Bennett A. Cerf, The  
Bedside Book o f  Famous Anzerican Stories (71 stories); Edward J. 
O'Brien, Fifty Best American Short Stories (1939). (F. L. PA.) 

SHOSHONE. This loose group of western American Indian 
bands gave name to the much larger Shoshonean family, or Sho- 
shonean branch of the Uto-Aztecan family. The Shoshone proper 
occupied a continuous territory from central Wyoming to eastern 
California, and an offshoot, only dialectically different, are the 
Comanche of Texas. The culture varied, according t o  locality. 
from Great Basin (Plateau) to  Plains type. Politically, the Sho- 
shone have always been disunited. 

SHOSHONC, a town in the British protectorate of Bechuana- 
land, formerly the chief settlement of the eastern Bamangwato. 
I t  is about 2 0 0  m. N.N.E. of Mafeking and 30 m. N. of Shoshong 
Road station on the Cape Town-Bulawayo railway. At the time 

of the declaratior, of a British protectorate in 1885 Shosheng had 
z0,ooo to 30,000 inhabitants, including about twenty Europeans. 
Being the meeting place of trade routes from south and north it 
was of considerable importance to early explorers and traders 
in South-Central Africa. The population is now about 800. (See 
BECHUANALAND.) 

SHOT TOWER, a tower generally about zoo feet high in 
which gun shot is made by dropping melted lead through a sieve, 
or drop pan, a t  the top to  a tank of water a t  the bottom, the 
falling liquid assuming the round form of raindrops. The  largest 
shot made this way, . 2 0  inches in diameter, is dropped through 
about 150 feet; the smallest, dust shot, through 40 feet. The shot 
is polished by rotating it  in a barrel with graphite. There are 
several shot towers in operation in England; in the United States 
there are shot towers at  New Haven and Bridgeport, Connecticut; 
East Alton, Illinois; Kings Mills, Ohio; and San Francisco. 

SHOTTS, mining and manufacturing parish of Lanarkshire, 
Scotland. I t  comprises eight villages, parts of two others, and the 
town of Cleland and is served by the L.N.E. and L.M S. railways. 
Pop. (1931) 20,537. The parish contains large ironworks, collieries 
and quarries. Matthew BailEe (1761-18.3), and Janet Hamilton 
(1795-1873)) the poetess, were born in the parish of Shotts. 

SHOVEL, SIR CLOUDESLEY or CLOWDISLEY SHOVELL 
as he seems to have spelt the name himself (c .  165-1707), 
English admiral, was baptised at  Cockthorpe in Norfolk on Nov. 
25, 1650, and went to sea under the care of hi kinsman Sir 1 Christopher Mynns. H e  was present as captain o the  "Edgar" 
(70) a t  the first fight a t  Bantry Bay, and shortly afterwards 
was knighted. I n  1690 he convoyed William 111. across St. 
George's Channel to  Ireland; the same year he was made rear- 
admiral of the blue, and was present a t  the battle of Beachy 
Head on July 10. In  1692 he was appointed rear-admiral of the 
red, and joined Admiral Russell, under whom he greatly dis- 
tinguished himself a t  La Hogue, by  being the first to break through 
the enemy's line. When Russell was superseded, Shovel was put 
in joint command of the fleet with Admiral Killigrew and Sir 
Ralph Delaval. I n  1702 he brought home the spoils of the French 
and Spanish fleets from Vigo, after their capture by Sir George 
Rooke, and i n  1704 he served under Rooke in the Mediterranean 
and co-operated in the taking of Gibraltar. As commander-in- 
chief of the British fleets he  co-operated with Peterborough in 
the capture of Barcelona in 1705, and commanded the naval part 
of the unsuccessful attempt on Toulon in October 1707. When 
returning with the fleet to  England his ship, the "Association," 
struck on the rocks near Scilly (Oct. 2 2 ) )  and was seen by  those 
on board the "St. George" to go down in three or four minutes' 
time, not a soul being saved of 800 men that were on board. 
The body of Sir Cloudesley Shovel was cast ashore next day, and 
was buried in Westminster Abbey. 

See Life and Glorious Actions of Sir Cloudesley Shovel (1707) ; 
Burnet's Own Times; various discussions in Notes and Queries, 5th 
series, vols. x. and xi.; and T. H. Cooke, Shipwreck of Sir Cloicdesley 
Shovel (1883). 

SHOVELLER, a word originally applied to  the bird now 
termed spoonbill (q.v.), but now used of Spatula clypeata, a duck 
characterized by its broad flat beak, the edges of which are beset 
with long lamellae by means of which food particles are filtered 
off from the water just as  is done by the baleen in whalebone 
whales. The shoveller is a surface-feeding duck, and the male, 
with his contrasted plumage of white, brown and bay, dark green 
head and speculum, and orange feet, is a handsome bird. The 
female resembles in plumage the ordinary wild duck. The shoveller 
breeds locally over the greater part of Europe (including Great 
Britain), Asia and North America, wintering farther south, where 
it  reaches India, Abyssinia, Central America and even Australia. 
Other species inhabit South America, South Africa, Australia, and 
New Zealand. 

SHRAPNEL : see AMMUNITION. 
SHREVEPORT, a city of northwestern Louisiana, U.S.A., 

a t  the head of navigation on the Red river; the capital of Caddo 
parish. I t  has a municipal airport; is on federal highways 71, 
79, 171 and 80; and is served by the Illinois Central, the Kansas 
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City Southern, the Louisiana and Arkansas, the Louisiana Rail- 
way and Navigation company, the St. Louis Southwestern, the 
Southern Pacific and the Texas and Pacific railways, and by 
motorbus, motor-truck and air lines. Pop. 43,874 in 1920 (57% 
native white and 40% Negroes); 67,641 in 1927, according to a 
special enumeration under the supervision of the federal census 
bureau; and, after annexations of territory, was 76,655 in 1930; 
and 98.16 7 in I940 by federal census. 

The city has a land area of 18.7 sq.mi., an assessed valuation 
(1939) of $81,044,~ 73, and a commission form of government. The 
Caddo parish courthouse (completed in 1928, a t  a cost of $1,250,- 
ooo) is a structure of unusual beauty and many interesting fea- 
tures, including a jail on the seventh and eighth floors, the highest 
in the building. The city has 56 schools, 98 churches representing 
I 2 denominations, nine hospitals with a total of 1,000 beds, 2 2  

hotels with a total of 1,500 guest rooms, a municipal auditorium 
seating 3,800, and ten theatres. There, too, are located Centenary 
college (Methodist ; founded a t  Jackson in 1825 and moved t o  
Shreveport in 1906), two junior colleges, the Louisiana state fair, 
and Barksdale army air field, containing 22,000 acres and built 
a t  a cost of $~,OOO,OOO. There are 1 2  lakes in the vicinity, 
providing good fishing and duckhunting. Shreveport is the 
largest city within a radius of 175 mi., and therefore an im- 
portant commercial and financial centre. I ts  trade territory covers 
a rich agricultural region, vast forests of hard and soft woods, 
and one of the greatest oil and gas areas of the Mid-Continent 
field. The d d d o  oil field, northwest of the city, includes the 
Caddo lake in its area. The city is headquarters for 230 oil- 
operating firms or individuals, and has seven large refineries. 
Petroleum products constitute about half (measured by value) of 
its total factory output, which is valued a t  about $4o,ooo,ooo 
annually and includes go different products. Lumber and lumber 
products, on which the earlier development of the city was based, 
rank second in importance, and fertilizer to the amount of 75,000 
tons is manufactured annually Bank deposits for 1939 totalled 
$6o,ooo,ooo. 

Shreveport is in the Caddo Grant, a tract ceded to the United 
States by the Caddo Indians in 1837. I n  1835 Captain Henry 
Miller Shreve (who had charge of improvements on the western 
rivers from 1826 to 1841) came up the river in his snag boat 
and founded a settlement here. I n  1839 Shreve's Landing was 
incorporated as a town, and the city was chartered in 1871. In 
1862, after the capture of Baton Rouge and New Orleans by 
the Unionists, Shreveport was occupied by the Confederate offi- 
cials of the State. I n  the spring of 1864 it  was the objective of 
combined land and naval expeditions of Union forces, in the 
course of which the Federals were worsted at  Mansfield on 
April 8, and the Confederates at  Pleasant Hill on April 9. De- 
velopment of the oil and gas resources of the region began in 
1906. 

SHREW, a term applied to the members of the family 
Soricidae of the mammalian order Insectivora (q.v.). 

Sorex aranezcs, the common shrew, or shrew-mouse (though it 
does not resemble the mouse in structure or in habits) is a small 
animal about the size of a mouse, but distinguished externally 
by its long slender muzzle, which projects far beyond the lower 
lip. The small eyes are almost concealed by fur; the ears are 
short, wide and provided internally with a pair of deep folds 
capable of closing the entrance; the tail is slightly shorter than 
the body, quadrangular in section, and hairy, with a short tuft 
a t  the tip. The body fur is soft and dense,. brown above, grey 
below. Between the elbow and the knee is a gland secreting a 
fluid with an unpleasant cheesy odour. 

The lesser or pigmy shrew (S. minutus) is smaller and differs 
slightly in its dentition. Like the last, it extends across the whole 
of Europe and Asia. Both live in the neighbourhood of woods, 
feeding by night on insects, worms, and slugs. They are pug- 
nacious and very voracious and produce five to  seven naked, blind, 
and toothless young in a litter. 

The  alpine shrew (S. alpinzcs) is restricted to  the Alps of Cen- 
tral Europe. I t  is slightly larger than the common shrew and the 
fu r  is uniformly dark. 

The largest American shrew is S. bendiri. Numerous other 
species, many belonging to the allied genus Blarinu, characterized 
by a short tail, occur on this continent. They resemble the Old 
World shrews in habits. 

The water-shrew (Neomj~s fodiens) is larger than the common 
shrew and aquatic in habits. It has much the same range as 
S. araneus. In  America, two species of Sorex are aquatic, S. 
palustris being the commonest. 

SHREWSBURY (shr6ztbri), EARLS OF. This, one of the 
most ancient Earldoms in the English peerage, dates from 
the time of William the Conqueror. Roger de Montgomery (c. 
1030-~ogq), son of another Roger de Montgonlery, known as 
"the Great," was a councillor of William, duke of Normandy, 
before his invasion of England, and was probably entrusted by 
William with the government of Normandy during the expedition 
of 1066. Roger received territory in Sussex, including the city of 
Chichester and the castle of Arundel, he became earl of Arundel, 
or probably and more correctly earl of Sussex. I n  1071 the 
greater part of the country of Shropshire was granted to him, 
carrying with it  the title of earl of Shropshire, though, from his 
principal residence a t  the castle of Shrewsbury, he like his suc- 
cessors was generally styled earl of Shrewsbury. H e  probably 
exercised palatine authority. H e  was the founder of Shrewsbury 
Abbey in 1083. His first wife was Mabel, daughter of the seig- 
neur of Belesme and Alen~on;  hence his son Robert, who, after 
the death of another son, Hugh, succeeded to the earldoms of 
Shrewsbury and Arundel, was generally known as Robert of 
Belesme (q.v.), one of the most celebrated of the feudal nobles 
in the time of Henry I .  Robert having been deprived of all his 
English estates and honours in 1102, the earldom of Shrewsbury 
was next conferred in 1442 on John, 5th baron Talbot, whose 
descendants have borne the title to the present day. (See TALBOT; 
and SHREWSBURY, JOHN TALBOT.) 
- SHREWSBURY, CHARLES TALBOT, DUKE OF (1660- 
I ?IS), only son by his second wife of Francis Talbot, 11th earl 
of Shrewsbury, was born on July 24, 1660. His mother was a 
daughter of Robert Brudenell, 2nd earl of Cardigan, and the 
notorious mistress of the 2nd duke of Buckingham, by whom his 
father was killed in a duel in 1668. Charles was a godson of 
Charles II. ,  and he was brought up as a Roman Catholic, but in 
1679 under the influence of Tillotson he became a member of 
the Church of England. On his father's death in 1668 he suc- 
ceeded to the earldom of Shrewsbury; he received an appointment 
in the household of Charles II . ,  and served in the army under 
James 11. But in  1687 he was in correspondence with the Prince 
of Orange, and he was one of the seven signatories of the letter 
of invitation to  William in the following year. H e  crossed to 
Holland to join William, and landed with him in England in 
November 1688. Shrewsbury became a secretary of state in the 
first administration of William and Mary, but he resigned office 
in 1690 when the Tories gained the upper hand in parliament. 
While in opposition he brought forward the triennial bill, to which 
the king refused assent. I n  1694 he again became secretary of 
state; but there is some evidence that as early as 1690, when he  
resigned, he had gone over to  the Jacobites and was in corre- 
spondence with James a t  St. Germains. I t  has been stated that 
William connived a t  the correspondence. However this may be, 
William seems not to  have suspected Shrewsbury's loyalty, for 
he was created marquess of Alton and duke of Shrewsbury, and 
acted as one of the regents during the king's absence from Eng- 
land. I n  1696 definite accusations of treason were brought against 
him by Sir John Fcnwick, which William himself communicated 
to Shrewsbury. The latter asked to resign on ground of health, 
and in 1700 the king accepted his resignation reluctantly. 

For the next seven years Shrewsbury lived abroad, chiefly a t  
Rome, whence in 1701 he wrote a letter to Lord Somers declar- 
ing that if he had a son he "would sooner bind him to a cobbler 
than a courtier, and a hangman than a statesman." When he 
returned to England in I 707 he gradually became alienated from 
his old Whig associates, and in 1710 became lord chamberlain in 
the Tory administration, to  which the queen appointed him with- 
out the knowledge of Godolphin and Marlborough, while his wife 
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mas at the same time made a lady of the bedchamber. Shrews- 
bury became lord lieutenant of Ireland in I 713; but he was in  
London in July I 714 during the crisis occasioned by the impend- 
ing death of Queen Anne. On July 27, when the queen was dying, 
Oxford was dismissed, and Anne appointed Shrewsbury to the 
vacant treasurership. When the queen died on Aug. I ,  Shrewsbury 
was able to  influence the succession to the crown. He threw his 
influence into the scale in favour of the elector of Hanover. and 
powerfully promoted the peaceful accession of George I.  H e  
exchanged his onerous office for that of lord chamberlain. This 
also he resigned in I 715. He died on Feb. I ,  I 718. 

I n  I 705 Shrewsbury married Adelaide, daughter of the Marquis 
Paleotti of Bologna. On the accession of George I. the duchess 
became a lady of the bedchamber to the princess of Wales. 
Shrewsbury left no children, and a t  his death the dukedom became 
extinct, the earldom of Shrewsbury passing to his cousin Gilbert 
Talbot. (See TALBOT.) 

See Correspondence o f  Charles Talbot, Duke o f  Shrewsbzlry, with 
King William, the Leaders o f  the Whig Party, Gc., edited by W. Coxe 
(London, 1821) ; Gilbert Burnet, History of his own Time ( 6  vols., 
2nd ed., Oxford, 1833) ; F. W. Wyon, History o f  Great Britain during 
the Rezgn o f  Anne ( z  vols., London, 1876) ; Earl Stanhope, History 
o f  England comprisiizg the Reign o f  Anne until the Peace of Utrecht 
(London, 18701, and History of England from the Peace of Utrecht, 
vol. i. ( 7  vols., London, 1836-54) ; The Wentworth Papers, edited 
by J .  J. Cartwright (London, 1883) ; W. E. H. Lecky, History of 
England zn the Eighteenth Century, vol. i. (new edition, 7 vols., 
London, 1892) ; and G. E. C., Complete Peerage, vol. vii. (London, 
1896). 

SHREWSBURY, ELIZABETH TALBOT, COUNTESS OF 
( I  5 I 8-1608), better known as "Bess of Hardwicke," was the 
daughter and co-heiress of John Hardwicke of Hardwicke, Derby- 
shire. She was four times married-to John Barlow, Sir William 
Cavendish, Sir William St. Lo (or St. Lee), and finally, in 1568, 
to  George Talbot, 6th earl of Shrewsbury. With each marriage 
she made a good settlement, and before she married Shrewsbury 
was accounted the wealthiest woman in England. She now ar- 
ranged a marriage between her daughter Elizabeth and Charles 
Stuart, brother of Lord Darnley, without consulting her husband. 
Since the Lennox family were of royal blood, Elizabeth thought 
the countess over-ambitious, and sent her to the Tower for a 
short time. The child of the Stuart marriage was the unfortunate 
Arabella, a claimant to the throne. . 

By this time the earl of Shrewsbury and his wife were on 
very bad terms with one another, and the former t r i ed to  obtain 
a divorce. The countess revenged herself by accusing him of a 
love intrigue with the queen of Scots, a charge which she was 
forced to retract before the council. I n  the meantime she re- 
peated scandal about Elizabeth to  Queen Mary, who made use 
of it in the extraordinary letter she wrote some time in 1584. I n  
1583 the countess of Shrewsbury went to  live apart from her 
husband, with whom she was afterwards reconciled formally by 
the queen. After his death, in 1590, she lived mostly at Hard- 
wicke, where she built the noble mansion which still stands. She 
was, indeed, one of the greatest builders of her time at  Hardwicke, 
Chatsworth and Oldcoates. I t  is said that she believed she would 
not die so long as she was building. Her  death came on Feb. 13, 
1608, during a frost which put a stop to her building operations. 
She was buried in All Saints' church, Derby, under a fine monu- 
ment with a laudatory inscription which she took care to put up 
in  her lifetime. 

See White Kennett, Memoirs of the Cavendish Family (London, 
1708) ; and Mrs. Murray Smith (Miss E. T. Bradley), Life of Ara- 
bella Stuart (London, 1889) ; Mrs. Stepney Rawson, Bess of Hard- 
wicke (1910). 

SHREWSBURY, JOHN TALBOT, IST EARL OF (d. 
1453), was second son of Richard, 5th baron Talbot, by Ankaret, 
heiress of the last Lord Strange of Blackmere. He was married 
before 1404 to Maud Neville, heiress of the barons Furnivall, 
and in her right summoned to parliament from 1409. In  1421 
by the death of his niece he acquired the baronies of Talbot and 
Strange. He served in the Welsh wars (1404-IS), was lord lieu- 
tenant ( I ~ I ~ - I ~ )  of Ireland, where he saw more fighting, had a 
command in France (1420-24), and, after a brief stay at  home on 

the Welsh marches, he was back a t  the French war ir, 1427. H e  
fought at  the siege of Orleans. Talbot's stubborn rashness was 
chiefly to blame for the English defeat a t  Patay in  June 1429. 
After Patay Talbot was four years a prisoner. On his release he 
became one of the foremost of the English captains. In  1434 he 
recovered the county of Clermont, next year took part in the siege 
of St. Denys, and in 1436 by reducing and harrying the revolted 
Pays de Caux saved Normandy. H e  was rewarded with the offices 
of captain of Rouen and marshal of France. During five years as a 
dashing fighter he was the mainstay of the English cause. His 
chief exploits were the defeat of the Burgundians before Crotoy 
in 143 j and the recovery of Harfleur in 1440. I n  1442 during a 
visit to England he was created earl of Shrewsbury. I n  Kovem- 
ber he was back in France besieging Dieppe; but "fared so foul 
with his men that they would no longer abide with him" and 
was forced to break the siege (Chronicles of London, p. 150). I n  
March 1445 he was once more sent to Ireland, where he used 
his old methods, so that the Irish said "there came not from the 
time of Herod any one so wicked in evil deeds." I n  1449 he 
served for a short time in Normandy. 

When in 1452 the Gascons appealed for English help, Shrews- 
bury was the natural leader of the expedition. H e  landed in 
Aquitaine on Oct. 17. Bordeaux and the surrounding district re- 
turned quickly to  their old allegiance, and in the following summer 
Shrewsbury captured Fronsac. I n  July the French besieged 
Castillon. Shrewsbury hurried to its relief, and with foolhardy 
valour attacked the enemy in their entrenched camp without wait- 
ing for his artillery. The English and Gascon footmen charged in 
vain in face of the French cannon, until Shrewsbury and the 
flower of his troops had fallen. This happened in July 1453, and 
was the end of the English rule in Gascony. Shrewsbury's fight- 
ing qualities made him something of a popular hero, and in the 
doggerel of the day he was "Talbot our good dog," whose valour 
was brought to nought by the treason of Suffolk. But in truth 
though a-brave soldier he was no general. He was twice married, 
his second wife being Margaret, eldest daughter of Richard 
Beauchamp, earl of IVarwick 

BIBLIOGRAPHY.-For Shrewsbury's French campaigns see especially 
the Chronique of E. de Monstrelet, Jehan de Waurin and Matthieu 
d'Escouchy (all these are published by the Socie'td de I'Histoire de 
France), and the Chronicles o f  London (ed. C .  L. Kingsford, London, 
1905). Also H. Ribadieu, Conqugte de Guyenne (1866) ; J .  T. Gil- 
bert, Viceroys of Ireland (1865) ; and J. H. Wylie's Henry the Fourth 
(1884-1898) for his early career. 

SHREWSBURY (Salop; Welsh Amwythig), an ancient mar- 
ket centre, a municipal borough in the Shrewsbury parliamentary 
division of Shropshire, England, and the county town. Pop. (est. 
1938) 38.480. Area 12.7 sq.mi. I t s  position i n  relation t o  the 
routes leading into Wales and along the border has made i t  a 
town of great importance. The  old part of the town, including 
churches, old houses and market hall, lies almost entirely within 
the remarkable southward loop here described by  the Severn. 

History.-The picturesque red-sandstone castle, built origi- 
nally by Roger de Montgomery ( I O ~ O ) ,  crowns the narrow bluff 
which forms the neck of the peninsula. Under the castle clusters 
the town, with its half-timbered houses and narrow, quaintly- 
named streets, leaving the public park or Quarry outside the old 
walls but still within the loop of the river. Over its two ancient 
bridges, the English and the Welsh, the town early spread east 
and west into Abbey Foregate, around the abbey church and into 
Frankwell on the Welsh side. The strategic position of the penin- 
sula rising above the Severn floodlands was recognized from the 
time of the princes of Powys, who made it  their seat, called Peng- 
wern, in the 5th and 6th centuries. At the end of the 8th century 
i t  was engulfed in the province of Mercia and given its Saxon 
name Scrobesbyrig, with alternative Sloppesbury, from which 
came the modern titles, Shrewsbury and Salop, respectively. As 
a Saxon and Norman town i t  became the base of operations. 
alike of war and peace, extending u p  the lowland ways westward 
into the upper Severn valley. Being one of the chief border towns 
it was besieged and plundered by  the Welsh on numerous occa- 
sions and was never without fear of sudden raids. In  the reign 
of Edward the Elder it  had a mint and in Domesday it  is styled 
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a city. From the time of William I to that of Charles I it  re- 
ceived 32 charters. The first extant charter, dated 1189, is a 
grant by Richard I to the burgesses of the town a t  a fee farm of 
40 marks, but Henry I1 is known to have granted an earlier char- 
ter which was confirmed by King John in 1200. Henry 11 in 1227 
granted a gild merchant with a house. Besides these charters 
there are numerous confirmations before the incorporation charter 
of Elizabeth of I j86. Charles I in 1639 altered the corporation to 
a mayor, 24 aldermen and 48 assistants. I n  1684 the burgesses 
surrendered their charter to  the king and received a new one in 
the following year which, however, did not change the form of 
government. In  1403, a t  Battlefield on the north side of the town, 
Henry Percy was defeated by Henry IV. During the late middle 
ages and again in  Tudor and Elizabethan times the town profited 
greatly from trade with the Welsh in  wool and flax. The Severn 
was navigable for about 40 mi. above Shrewsbury, and this en- 
abled a vast amount of commerce to  be carried on with Gloucester 
and Bristol. With the establishment of law and order in  the 
Marches in  Tudor times, Shrewsbury and the border saw a period 
of great prosperity which had as one of its expressions the spread 
of the custom of building half-timbered houses. Ireland's mansion 
(c. ISSO), Owen's mansion (c. 1592), the drapers' hall and the 
stone market hall are examples of the a r t  which culminated at  this 
time. Another feature of border o r  "fall line" towns in general 
is exemplified by growth of the industry of printing, e.g., of many 
Welsh books in the 17th century. The importance of the town 
houses of the country gentry in  the 18th century consolidated the 
position of the town as a regional centre; while as  a market and 
route town i t  continued to flourish. The remarkable concen- 
tration of road and rail routes can be seen best from a map. After 
1918 important railroad works and other industries grew on flat 
lands t o  the north of the old settlement; and additions to the 
town extended along all the main roads. Old established indus- 
tries include brewing, malting and tanning. The general station, 
a joint station of the G.W.R. and L.M.S.R., deals with a vast 
amount of traffic, and the labour attracted is one important fea- 
ture of the town's development. From 1295 until 188; it  returned 
two members to  parliament and one member from then until 
1918, when i t  was disfranchised. 

Buildings, etc.-Shrewsbury castle, the property of the mayor 
and corporation, was restored by Telford, but retains the walls 
of the inner court and two round Edwardian towers. Opposite the 
castle entrance are the old grammar school buildings, in front of 
which is a bronze statue of Darwin, who was born a t  the Mount, 
in Prankwell. The school, which was founded in 1552, has since 
1881 occupied a building, erected in  1765 as a foundling hospital, 
on a site south of the river, in  Kingsland, formerly the scene of 
the Shrewsbury show, a pageant held during the Festival of 
Trinity. The technical college and school of ar t  occupy a new 
building erected in 1936-37. St. Mary's church, in a command- 
ing position on high ground south of the castle, is a noble build- 
ing with a lofty tower and spire, displaying examples of various 
styles of architecture from early Norman t o  Perpendicular. I t  
has some interesting painted glass brought from the abbey of 
Altenburg and a large 14th century Jesse window a t  the east end, 
taken from Old St. Chad's. St. Alkmond's and St. Giles's are old 
foundations, much altered subsequently. Old St. Chad's church 
was destroyed by the fall of the tower in  1788. The  restored 
Abbey church (Holy Cross), retains its massive Norman nave, 
built of deep red sandstone, and there also remain two Early Eng- 
lish arches and an imposing Decorated western tower. Of the 
monastic buildings little is left, save a remarkable roofed out- 
door pulpit of ornate Decorated work. In  the centre of the old 
town is the Market square with the old market house, an Eliza- 
bethan building of 1596. Butcher row, up  a narrow "shut" from 
the square, contains some noteworthy 15th century houses. 
Shrewsbury is the seat of a Roman Catholic bishop. 

SHRIKE or BUTCHER-BIRD, the common names of birds 
of the family Laniidae. Lanius excubitor, the greater butcher- 
bird, or great grey shrike-a bird which visits the British Islands 
in autumn or winter and occasionally in the summer; breeds from 
the north of France to  within the Arctic Circle. Exceeding a song- 

thrush in length, it  is more slender; pearly grey above with a black 
band on the head, beneath it  is nearly white, or in Eastern varieties 
with dusky bars. The wings and tail are black and white. The  
smaller red-backed shrike, L. collurio is a well-known summer 
visitor to Great Britain. The cock has a grey head and neck, 
black cheek-band, chestnut back and pale rosy breast, while the 
hen is duller. The nest, in a clump of brambles, thicket or hedge, 
contains five or six eggs, very variable in  colour but usually 
spotted with brown or red-brown. The alarm note is harsh. The 
woodchat, L. senator, is a third European species. All these birds 
have the remarkable habit of catching insects, frogs, lizards or 
small birds and mammals, and of spitting them on thorns in a 
"larder" near their nest, to  eat  them later. 

The Laniidae occur both in  the Old and New World. The 
shrikes are active and powerful birds, with stout bills often 
strongly hooked. Their diet is chiefly insects and small frogs, 
lizards, birds and mammals, but they also take seeds and fruits. 

SHRIMP, a name applied in general to the smaller Crustacea 
of the sub-order Natantia of the order Decapoda. The shrimps 
and their allies are distinguished from the larger macrurous Deca- 
poda such as the lobsters and crayfishes, by  greater development 
of the paddle-like limbs of the abdomen or tail, which are used in 
swimming. The abdomen is usually sharply bent between the 
third and fourth segments and has a characteristically humped 
appearance when straightened out. 

The common shrimp (Crangon vulgaris) of northern Europe is 
found abundantly in shallow water wherever the bottom is sandy. 
I t  is 2 or sin. long, slightly flattened, and with the rostrum or 
beak, in front of the carapace, very short. I t  is of a translucent 
greyisn colour, speckled with brown and closely resembles the 
sand in which i t  lives. On many parts of the coast the shrimp 
fishery is of considerable importance. 

The larger shrimp-like Crustacea are generally known as 
"prawns," the name being especially applied in  Britain to Leander 
serratus, which is highly esteemed for the table. I n  warmer seas 
many other kinds of prawns are caught for food. These are gen- 
erally species of Penaeus, which are distinguished from all those 
already mentioned by having pincers on the first three, instead of 
only on the first two, pairs of legs. The large river-prawns of the 
genus Palaemon (closely allied to  Leander) found in most tropical 
countries are also often used as food. I n  the West Indies Palae- 
mon jamaicensis, and in the East Indies Pal. carcinus, attain 
almost the dimensions of full-grown lobsters. (W. T. C.) 

The annual catch of shrimps in the United States often exceeds 
70,000,ooo lb., most of which is taken along the southern coasts 
from North Carolina to  Texas, especially in Louisiana, Florida, 
Georgia, and Mississippi. About 15,000,ooo Ib of "dry" pack and 
"wet" pack shrimps are canned annually. The value of all types 
exported from the U.S.A. in 1937 exceeded $1,5w,ooo. 

I n  Japan, the annual catch ranges between 35,000,ooo and 50,- 
ooo,ooo lb. The fishery is carried on chiefly in the southern half 
of the empire, in  the inland sea and bays. Hand trawls and Jap- 
anese trawls are used. The Gulf of California, Mexico, has a t  
times been the centre of a considerable shrimp fishery, particularly 
along the coasts of Sinaloa. 

SHROPSHIRE (Salop), a county of England on the Welsh 
border, bounded north by  Cheshire and a detached portion 6f 
Flint, east by Staffordshire, south-east by Worcestershire, south 
by Herefordshire, south-west by Radnorshire, west by Mont- 
gomeryshire and north-west by Denbighshire. The name Salop, 
in common use, comes from a n  early name of the county town 
of Shrewsbury (9.v.). Area 1.346.6 sq.mi. 

Towards the west Shropshire is hilly, while nearly all the county 
south of the Severn is upland. This comprises the Long Moun- 
tain and a small part of the conspicuous Breidden group in the 
west, the Shelve hill lines, Longmynd (1,696 f t . ) ,  the Caradoc 
range, and Wenlock Edge (1,000 ft.  to  1,200 ft.), with Clun 
Forest in the south-west, the Clee hills in the.south-east, and the 
Wrekin (1,335 ft.). The Wrekin is an isolated hill north of the 
Severn. The pre-Cambrian series of rocks are represented here 
and in the adjoining Ercall hill (granitoid and gneissic rocks) and 
again in the line of "hog-backs" including Lawley and Caradoc 
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running south-west. These consist of volcanic lavas and tuffs, 
and are, with the Wrekin, among the oldest hills in the British 
Isles. Next in point of age come the conglomerates, grits and 
shales of the Longmynd. The mass of these well consolidated 
rocks makes a flat-topped plateau of 4 or 5 sq.m., which faces 
the Caradoc hills across the Church Stretton valley. Cambrian 
rocks succeed hard quartzites and sandstones, with soft shales 
(Shineton Shale) which have been eaten out to form the hollow 
west of Longmynd. The Ordovician system is represented by the 
resistant quartzites of the Stiperstones, the volcanic ashes of 
Shelve Hill, the grits of Snailbeach, the sandstones of Hoaredge 
and a few intrusions of volcanic rocks. 

Silurian rocks outcrop in the shape of a horseshoe around 
the mountain mass from Stiperstones to Caer Caradoc, being 
represented by mudstones in the smoothly contoured Long Moun- 
tain, whose slopes, nevertheless, have deep hidden dingles, by 
sandstones and shales in the Clun Forest and by the mudstones 
of Wenlock and Ludlow, with the interstratified limestones of 
Wenlock and Aymestry which form an unbroken scarp for 17 
m. in the remarkable Wenlock Edge. This is in reality a double 
ridge made of two "edges," the higher and eastern of which is 
sometimes called View Edge. The steep scarps of both 'ledges" 
look to the north-west, and are densely clothed with woods of 
beech, oak, elm and hazel, while the gentler "dip-slopes" are 
arable and pasture. 

Old Red Sandstone outcrops in  the Clee hills (Titterstone Clee 
1,749 ft.  and Brown Clee 1,792 ft.) which stand so high because 
they are covered by layers of the next division of rocks, the 
Carboniferous, here protected in turn by a capping of hard 
igneous intrusive dolerite known locally as "Dhu-Stone." The 
Old Red Sandstone group also has extensive out-liers at Clun 
and Bettws-y-Crwyn among the Silurian rocks of the south-west 
of the county. 

The Carboniferous Limestone and Millstone Grit of the Den- 
bighshire coalfield enter the county near Oswestry in the north- 
west lobe, and end in the conspicuous cliff of Llanymynech hill, 
overlooking the Vyrnwy and Severn flats. They also appear a t  
Lilleshall and Coalbrookdale on the west border of the eastern 
coalfield, and include the little coalfield of Titterstone Clee. 

Elsewhere in the Hanwood, Coalbrookdale and Forest of Wyre 
coalfields these lower rocks are absent, and the Coal-Measures 
rest directly on Silurian, Ordovician and Cambrian rocks. The 
Coal-Measures, with their coal seams and bands of ironstone, 
are of great economic importance. Triassic deposits, laid down in 
a lake whose south shore was not far from the present border 
of "the Upland," cover most of north Shropshire. An island of 
Longmyndian rock (Haughmond Hill) and a peninsula of coal- 
measures (from Coalbrookdale to  Lilleshall) outcrop from these 
sandstones, marls and conglomerates. Around Wem and Prees 
is a capping of Liassic clays, while outcropping conglomerates 
or breccias form the hills of Nesscliff, Pim Hill, Grinshill and 
Hawkstone. Over much of the plain, glacial deposits-boulder- 
clay, gravel and sand-are spread. Some peat bogs in the drift- 
covered region towards the Cheshire border appear to occupy the 
sites of lakes, of the type of the meres of the Ellesmere district, 
in the irregular morainic material. 

The north and east of the county lie almost entirely in the 
basin of the Severn, which enters from Montgomeryshire and 
flows eastward to Shrewsbury, after which it turns south-eastward 
to Ironbridge, and then continues in a more southerly direction 
past Bridgnorth, entering Worcester near Bewdley. The scenery 
is striking a t  some places, as near the finely situated town of 
Bridgnorth, but it is spoilt near Coalbrookdale by factories. Its 
principal tributaries within Shropshire are: the Rea, Cound, 
Borle, Vyrnwy (a well-known trout-stream forming part of the 
boundary with Montgomeryshire), Perry, Tern, which re- 
ceives the Roden, and the Worf. The Dee and its tributary the 
Ceiriog touch the north-western boundary of the county with 
Denbighshire. 

I n  the south the Teme, which receives the Clun, the Onny and 
the Corve, flows near the Herefordshire border, which it inter- 
sects. Salmon are taken in the Severn and trout and grayling 

from the Teme. There are small lakes near the Denbighshire 
border, of which the largest is Ellesmere. 

E a r l y  History.-Evidence of prehistoric pccupation comes 
chiefly from the open hills of the south. A few stone circles and 
menhirs occur, like the Bronze Age tumuli, chiefly on the Long- 
mynd, Clun Forest and other parts of the Upland. Shropshire is 
rich in earth encampments, possibly Early Iron Age, in some cases 
used if not made in Romano-British and even Saxon times. 
Examples crown the Wrekin, Gaer Caradoc and the two Clees. 
I n  the north are Bury Walls (on Hawkstone) and Old Oswestry 
(see OSWESTRY) with its six-fold embankment, but in prehistoric 
times swamp marsh and woodland must have seriously affected 
any attempt at  permanent settlement. The "islands" of Haugh- 
mond and Grinshill may have been used as stepping-stones in a 
trade route of the early metal age which followed the watershed 
between the Perry and the Tern. 

The Romans built a city, Viroconium or Uriconium (q .v . )  
(modern Wroxeter) a t  the junction of roads from north, south, 
west and east (Watling Street). I t  is situated some five m. below 
Shrewsbury, whose functions as a route centre and border town 
it  so remarkably recalls. The city wall, which has been traced. 
encloses 170 ac., excavated portions of which include the forum, 
basilica, baths and numerous houses. Hill camps were fortified 
by the Romans a t  Chesterton Walls, Nordy Bank and Norton. 
Villas have been partially excavated at  the Lea near Pontesbury, 
Acton Scott and Linley Hall, while traces of square camps occur 
a t  Leintwardine (?Bravonium) towards Caerleon and at  Oaken- 
gates (?Uxacona). The  discovery of pigs of lead stamped with 
the name of the Emperor Hadrian (A.D. 117-138) proves that 
mining and smelting were carried on by the Romans in the 
Shelve district. The mines of Grit and Roman Gravels have 
considerable traces of ancient workings. 

The district which is now Shropshire was annexed t o  the 
kingdom of Mercia by  Offa, who in 7 6 5  constructed Wat's Dyke 
to defend his territory against the Welsh, and in 779 drove the 
king of Powys from Shrewsbury and secured his conquests by 
a second defensive earthwork known as Offa's Dyke, which. 
entering Shropshire at  Knighton, traverses moor and mountain 
by Llanymynech and Oswestry, in many places forming the 
boundary line of the county, and finally leaves it  a t  Bron y Garth 
and enters Denbighshire. (See Dr.  Cyril Fox, "Archaeologia 
Cambrensis," June 1926, etc.) Anglo-Saxon village settlements 
occupy most of the county except the hills of the north-west and 
south-west. They are easily recognizable by the terminations 
"bury," "ton," and "ley," etc. The numerous Celtic place names 
in the hilly country of the north-west and south-west (e.g., 
frequently recurring elements like "bettws," "pentre," "llan," and 
"tre") are an interesting feature. 

The Danes in 874 destroyed the famous priory of Wenlock, 
said to  have been founded by St.  Milburg. I n  912 Aethelflaed, 
the lady of Mercia, erected a fortress at  Bridgnorth against the 
Danish invaders, and in the next year at  Chirbury. Mercia 
was mapped out into shires in the 10th century after its recovery 
from the Danes by Edward the Elder, and Shropshire is the sole 
Mercian shire which did not derive its name from its chief town. 
The Saxon Chronicle says that the king crossed the Thames in 
1006 and wintered in Shropshire. I n  1016 Edmund Aetheling 
plundered Shrewsbury and the neighbourhood. 

After the Conquest Shropshire was bestowed on Norman pro- 
prietors, pre-eminent among whom is Roger de Montgomery, 
the 1st earl of Shrewsbury. At this period a large part of Shrop- 
shire was covered by  its vast "forests," the largest of which, 
Worf Forest, a t  its origin, was a t  least 8 m. by 6 m., and became 
a favourite hunting-ground of the English kings. The forest of 
Wrekin, or Mount Gilbert as it  was then called, covered that hill 
and extended eastward as far as Sheriff Hales. Other forests were 
Stiperstones, the jurisdiction of which was from time immemorial 
annexed to the barony of Caus, Wyre, Shirlot, Clee, Long Forest 
and Brewood. 

The constant necessity of defending their territories against the 
Welsh prompted the Norman lords of Shropshire to such activity 
in castle-building that out of 186 castles in England no fewer 
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than 3 2  are in this county. Of these the most famous are Ludlow, 
founded by Roger de Montgomery; Bishop's Castle; Clun Castle; 
Cleobury Castle; .Caus Castle; Rowton Castle and Red Castle. 
Other castles were Bridgnorth, Corfham, Holgate, Pulverbatch, 
Quatford, Shrewsbury and Wem. 

One of the finest examples of moated manor houses is the 
13th century Stokesay Castle near Craven Arms. I t  has a 
notable 14th century half-timbered gatehouse. 

Among the Norman religious foundations were the Cluniac 
Priory at  Wenlock, re-established on the Saxon foundation by 
Roger Montgomery in 1080; the Augustinian abbey of Haugh- 
mond founded by William Fitz-Alan; the Cistercian abbey of 
Buildwas, now a magnificent ruin, founded in 1135 by Roger, 
bishop of Chester; Shrewsbury Abbey, founded in 1083 by Roger 
de Montgomery; the Augustinian abbey of Lilleshall, founded 
in the reign of Stephen; the Augustinian priory of Wombridge, 
founded before the reign of Henry I . ;  the Benedictine priory 
of Alberbury founded by Fulk Fitz-Warin in the 13th century; 
and Chirbury Priory founded in the 13th century. 

I n  post-Roman times the history of Shropshire is largely con- 
cerned with the constant incursions of the Welsh from beyond 
Offa's Dyke. The Norman castles already enumerated, guarding 
the approaches to \Vales (see MONTGOMERYSHIRE), formed an in- 
ner and outer line of defence; but the western half of the county, 
down to the time of Elizabeth, probably had little permanent 
population outside the castle towns and moated farms. For cen- 
turies whole areas were waste land. When peace came in the 16th 
century it was chiefly Welshmen who began to occupy the rich 
plains. This infiltration has persisted down to modern times. 
Oswestry, Clun and Shrewsbury were more than once plundered 
and burnt, e.g., by Llewellyn the Great in the 13th century. I t  
was then that Edward I .  determined to remove the Welsh menace 
and in 1282 his "conquest" of Wales and his restoration of the 
border castles brought a measure of peace to the county. 

Meanwhile the Shropshire lords were actively concerned in the 
more national struggles. At Acton Burnell in 1283 was held the 
parliament which passed the famous Acton Burnell statute. 
During the Percy rebellion a battle a t  Shrewsbury (1403) saw 
the defeat and death of Hotspur. About 1473 a "Council of the 
Marches" was established to administer the Welsh borderland 
I t  lasted for two centuries, with its headquarters a t  Ludlow, and 
did much good in suppressing border riots. During its term the 
Union of England and Wales was effected by parliament, and the 
boundaries of the Shire of Salop were fixed. On the outbreak of 
the Civil War in the 17th century the majority of the Shropshire 
gentry declared for the king. X mint and printing press were set 
up in Shrewsbury. The town was forced to surrender in 1644, and 
the royalist strongholds of Ludlow and Bridgnorth were captured 
two years later. 

One of the first acts of William and Mary was to  abolish the 
Council of the Marches. About a century later came the agri- 
cultural and industrial revolutions which so greatly affected the 
occupations and distribution of the population. The county is 
mainly indebted to geographical and geological causes for its 
industrial life both in the past and in the present, proximity to 
Wales having largely influenced the ancient cloth trade, while the 
richness of its mineral resources has resulted in the coal and iron 
industry of to-day. 

The history of the cloth trade in Shropshire centres in Shrews- 
bury (q.v.), where the drapers occupied a singular position in 
drawing their revenue not from their own manufacture, but from 
the distant markets of Oswestry, Welshpool and Montgomery, 
though the goods were dressed by the middlemen of Shrewsbury. 
The beginnings of the wool trade go back to the 13th century, 
when the interests were of municipal importance, Shrewsbury, 
Ludlow, Oswestry and Bridgnorth being the leading Shropshire 
centres. By the 16th century Shrewsbury drapers had many 
privileges and with geographical advantages the town became the 
chief market for an area including Merionethshire, Montgomery- 
shire and parts of Denbighshire. 

I t  is to this period of prosperity in the border, when the Council 
of the Marches had established order and commerce and popula- 

tion increased, that we trace the spread of the custom of con- 
structing houses with timber frames, many of which are to-da:. 
world-famed for their beauty and elegance. Such "black and 
white" houses, large and small, give a peculiar charm to the 
border counties from Cheshire to  Gloucestershire. I n  Shropshire 
the best examples are in those towns mentioned above; while 
country houses include Pitchford Hall near Acton Burnell (cir. 
1570) and Park Hall near Oswestry (1560) which was. however, 
nearly destroyed by fire in 1918. While some houses of this type 
date from the I 5th century, most are of 16th century date, when 
much building in stone and brick was also carried on, Benthall 
Hall (1j80), Shipton (1589) and Condover (1590) being fine 
Elizabethan country houses. By the end of the 18th century the 
Shropshire cloth trade had declined, new markets having been 
established in Wales with better means of communication, the 
improvement of roads and the construction of canals. 

Within the county the River Severn had long been a source of 
food and a highway of industry. The salmon and eel fisheries of 
the river are famous, and Shrewsbury fishermen retain the primi- 
tive "coracle." In mediaeval times the religious houses were con- 
veniently placed near the river (e.g., Buildwas, Shrewsbury and 
the White [Alberbury] Abbeys), both for fishing and for water 
communication. Thus Buildwas Abbey exported wool to  Italian 
markets in the 13th and 14th centuries. 

At this time the Severn was navigable nearly up to Welshpool, 
and Shrewsbury, Bridgnorth, Gloucester and Bristol were con- 
nected by brisk traffic, which persisted and a t  times flourished 
down to about 1850. Goods carried included coal, iron, lead ores, 
groceries, wool and timber. Nearly 400 barges were in use in 1758, 
Broseley alone having 87 vessels employed in the export of coal 
and pig and bar iron. But the river was not navigable for three 
or four months of the year, and as the ancient rules for maintain- 
ing the waterway, etc., fell into disuse the barge traffic decayed 
until, by 1900, it  had practically disappeared. 

In  1792 the Shropshire canal was completed, in which the in- 
clined plane system invented by Mr. William Reynolds of Ketley 
was first successfully used instead of locks. Local transport of 
coal and iron was greatly assisted by this and other canals in the 
industrial districts. The Shropshire Union canal was designed by 
Telford. By means of this system, now defunct, i t  was possible 
to pass from the Severn to the Dee, Mersey and Stour. With the 
building of railways the canals gradually fell into disuse, though 
they were still used for heavy goods up to World if'ar I. 

The railway systems show a renlarkable concentration on 
Shrewsbury. The principal line is the G.W.R. from Albrighton 
to Shrewsbury, Chirk and Birkenhead. Other main rail~vays run 
from Shrewsbury to Welshpool, to Whitchurch, to Bridgnorth and 
Bewdley and to Ludlow. The L.M.S. line from Stafford skirts the 
northwest border of the coal field to  Wellington. From Craven 
Arms a railway line (L.M.S.) runs to Knighton and Builth Road. 
There are numerous local lines. The chief industries are coal min- 
ing, iron founding and the making of china, tiles and bricks. They 
are concentrated in the "Coai field Peninsula" from Broseley t o  
Lilleshall. Other coal fields are those of Chirk, the Forest of V;yre, 
Hanwood and the Clee hills. Iron smelting is an old industry a t  
Coalbrookdale, charcoal having been used long before the beds of 
coal, found interbedded \$ith the ironstone, nere utilized. Abraham 
Darby of Coalbrookdale first applied pitcoal to the reducing of 
ironstone. Under the Darbys and Reynolds the Shropshire works 
gained a reputation both for their large size castings and for their 
delicate "hollow" work. The first cast iron bridge ever erected 
(1779), designed by Abraham Darby, spans the Severn near 
Coalbrookdale and gives its name to the town of Ironbridge. The 
manufacture of cast and wrought iron still continues on a smaller 
scale. Important industries early developed from the exploitatioil 
of the coal-measure clays. Bricks, white, red and blue, are largely 
made and roof tiles, fire bricks and encaustic tiles. Coarse pottery, 
earthenware and drain pipes are also made from local clays, while 
the Coalport china works and the once famous Broseley clay 
pipes are typical of other aspects of the industry, though Kaolin 
clay is imported for  these old industries. The chief building 
stone is the upper Triassic sandstone, the most famous quarries 
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being a t  Grinshill, whence came the stone of Buildwas abbey / 
(8.g.) in the 12th century. The dolerite or "dhu-stone" ~ihicl: 
caps the Clee hills is a well-known road metal. 

For the most part, however, Shropshire remains an agricultural 
county. About four-fifths (690,764 ac.) of its area was under 
cultivation in 1939. On the sandy soils and loams of the north 
barley (12,049 ac. i n  1939) and oats (the largest crop, with 31,709 
ac.) are the chief crops, andsugar beet (13, j4j  ac.) is increasingly 
grown. Wheat (29,004 ac.) is grown especially on the west and 
south sides. There are considerable tracts of hill-pasture in the 
south, where Shropshire and Kerry Hill sheep (the latter related 
to  the old Clun Forest breed) are reared. "Cheshire" cheese is 
made on the northern plain from Market Drayton to Ellesmere. 
The cattle are chiefly Shorthorns, but Herefords are preferred 
for fattening. The prosperous market towns of Shrewsbury, 0s -  
westry, \t7ellington, Ellesmere and Ludlow serve as centres for the 
agricultural regions. The county contains considerable areas of 
coppice and woodland, modern plantings of conifers occurring 
chiefly in the south, while the northern plains have much hedge- 
row timber and beautiful clusters of typical Scots pine. Part of 
the ancient Fnrest of Wyre extends into the Clenhury Mnrtimer 
area in the southeast. The National Trust owned only 2 3  ac. in 
the county in 1942. 

The area of the administrative county is 1,346.6 sq.mi.; POP. 
(1938) 241,400. Population movements caused by World War 11, 
mainly due to evacuation from vulnerable areas, raised the PoPu- 
lation by 125% between Sept. 1939 and Feb. 1941  There are 14 
hundreds. The dioceses of Lichfield and Hereford divide the 
county between them, but 11 parishes and part of one parish in 
the west are in the diocese of St. Asaph. The municipal boroughs 
are Bishop's Castle, Bridgnorth, L ~ d l o w ,  Oswestry, S h r e u ' s b u ~  
and Wenlock. There are nine urban districts. 

The county is in  the Oxford circuit and assizes are held at 
Shrewsbury. I t  has one court of quarter sessions and is divided 
into 18 petty sessional divisions. For purposes of parliamentary 
representation there are four divisions, those of Ludlonr, Oswestry, 
Shrewsbury and the Wrekin, each returning one member. 

See victoria County History, STtropshire; W. Pearson, Antiquities o f  
Slzropsh&e (1807) ; R. W. Eyton. Antiquities o f  SkroPshire (12 vols., 
1g5?-60) ; C. H. ~artshorne,  Salopia Antiqlla (London, 1841) ; 
Fletcher, Reliaious Census o f  Shropslzire in 1676 (1891) ; W. W. Watts, 
Shropshire, The  Geography of the County, 2nd ed. (Shrewsbury, 
~939)  ; Shropshire Archaeological and Natural History Society (1877, 
etc.) ; Land o f  Britain (Report of Land Utilisation Survey), pt. 66 
(London, 1941). 

SHROVE TUESDAY, the day before Ash Wednesday, the 
first day of Lent, so called as the day on which "shrift" or con- 
fession was made in preparation for the great fast. Shrove 
Tuesday is called in French Mardi  gras, "Fat Tuesday," in 
allusion to the fat ox which is ceremoniously paraded through 
the streets. The Germans know it as Fastendienstag. I t  is cele- 
brated in Catholic countries, as  the last day of the carnival, with 
feasting and merrymaking, of which, in England, the eating of pan- 
cakes alone survives as a social custom, the day having been 
called at  one time "Pancake Tuesday." 

I n  the United States the festival season preceding Lent, particu- 
larly associated with New Orleans, La., is known as the Mardi 
Gras. Properly speaking, the season begins with the New Year and 
terminates with parades, pageantry and a ball on Shrove Tuesday. 
This carnival season, of ancient and somewhat obscure origin, was 
introduced into America by the French colonists. Celebrations, 
accompanied by masking, are recorded as among the activities of 
the soldiers a t  Ft .  Louis de la Louisiane (1702-10), on the first 
site of Mobile, Ala. Similar festivities were observed by the resi- 
dents of New Orleans from its foundation, and were continued 
during the Spanish control of Louisiana. The custom was retained 
after the United States purchased that territory, but it  was not 
until 1857 that a group of former residents of Mobile, Ala., where 
masked parades had long been a prominent feature of the celebra- 
tion, organized "The Mystick Krewe of Comus," and produced 
the first spectacular parade with floats at New Orleans, Since 
that date "King Rex" has yearly ruled over the city on Shrove 
Tuesday or Mardi @as, and appeared in the streets accompanied 

by his "Mystick Krewe of Comus." In  the evening the frolic 
season terminates with brilliantly illuminated pageantry, depicting 
scenes from literature or history, followed by a ball. 

See P. J .  Hamilton, Colonial Mobile (1910) ; L. De V. Chaudron, 
Mobile Mystics and the Story o f  the Mardi Gras ( ~ o b i l e ,  1 ~ 1 0 )  ; '' Kendal', History o f  New Orleans (1922). 

SHUFFLE-BOARD or SHOVEL-BOARD (originally 
"shove-board"), the game in which wood or metal discs are 
"shoved" by the hand or with an implement so that they shall 
come to a stop on or within certain lines or compartments marked 
on the "boardn-a table or a floor. I t  was formerly very popular 
in England, especially with the aristocracy, under the name5 
shove-groat, slide-groat and shozel-penny, being mentioned as  
early as the 15th century. It was a favourite pastime a t  the 
great country houses, some of the boards having been of ex- 
quisite workmanship. That a t  Chartley hall, in Staffordshire, 
was over soft. long and was made up of 260 pieces. Shuffle-board 
enjoys considerable vogue in the United States. The  board is 
from 28 to soft. long and from 18 to zoin. wide, of pine, poplar 
or white wood, with a gutter 4&in. wide extending entirely round 
the board. ~h~ jurface is sanded drld sornelimes oiied, 
About sin. from each end of the board is drawn a line called the 
deuce line. Each side, whether composed of two or  four persons. 
uses four discs of polished brass or iron, generally about ain. in 
diameter and tin. thick. When two persons play they shove first 
from one end of the board and then f r ~ m  the other; but when four 
play one of each side remains permanently a t  each end. The 
discs, four of which are marked A and four B, are shoved alter- 
nately by each side. A disc resting between the deuce line and the 
end of the board is in and scores two. one protruding over the 
end sufficiently to be lifted by the finger is called a ship and counts 
three. A disc resting on the board but not crossing the line counts 
one. I n  scoring only the best of the eight discs counts, unless one 
side has two that are better than any of their opponents', in which 
case both count. The side first scoring 21 points wins. 

A variety of shuffle-board is very popular as a deck game on 
board steamers and yachts. I t  is played by pushing wooden 
discs by means of crutch-shaped cues, or shovels, into which the 
discs fit, so that they come to a stop within the lines of a large 
rectangle drawn with chalk on the deck and divided into squares 
numbered from I to I0 an extra 'quare nearest the player! 
numbered -10. The game is usually 2 1  points. 

SHUKRIA: see ARABS. 
§HUMEN, incorrectly SHUMLA, a town of Bulgaria, 50 m. 

W. of Varna, on the Sofia-Varna railway Pop. ( 1 9 3 ~ )  25,486, 
about one-third being Muslims. The town is built milthin s cluster 
of hills, northern outliers of the eastern Balkans, which curve 
round it  on the west and north in the shape of a horse-shoe. As 
a centre of communications in the southern Danube valley, 
Shumen has great strategical importance. I n  the picturesque upper 
quarter is the magnificent mausoleum of Jezairli Hassan Pasha. 
The principal mosque is the largest in Bulgaria. The town has 
an important trade in grain and wine, besides manufactures of 
silk, red and yellow slippers, ready-made clothes, richly em- 
broidered dresses for women, and copper and tin wares. 

I n  811 Shumen was burned by the emperor Nicephorus, and 
in 1087 besieged by Alexius I .  111 1387 it  was taken b y  the Turks. 
I n  the 18th century it  was enlarged and fortified. Three times, in 
1774, 1810 and 1828, it  was U ~ S U C C ~ S S ~ U ~ ~ Y  attacked by Russian 
armies. The Turks consequently gave it  the name of Gazi ("Vic- 
torious"). I n  1854 i t  was the headquarters of Omar Pasha and 
the point a t  which the Turkish army concentrated (see  CRIMEAN 
WAR). On June 2 2 ,  1878, it  capitulated to the Russians. 

SHUMLA: see SHUMEN. 
SHURUPPAK (modern Fara), an ancient city of Mesopo- 

tamia situated on the old course of the Euphrates 50 m. N.W. 
of Lagash in 31" 30' N., 45" 30' E. The city is of special im- 
portance in the prehistoric period. I t  was famous as the home 
of Zuisudu, the hero of the flood story, and the Semitic version 
actually places the construction of the ark and all the details of 
the story a t  Shuruppak, which with Sippar, Larak and Eridu are 1 mentioned as the only c i t i e~  before the flood. The town entirely 
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disappears from ancient records after the last dynasty of Ur, 
somewhere before 2300 B.C. Excavations have thrown consider- 
able light on the earliest period. Burials have been found with the 
bodies folded in the so-called embryonic position and wrapped in 
a reed mat. Clay coffins have also been found with the mat 
burials. The goddess of the city was Ninlil, the earth mother of 
Nippur, and the chronology of the town was kept by calling the 
year after the annual magistrate. A few tablets have been found 
before the time of Urnina. The town probably belonged to the 
southern kingdom of Lagash, and Langdon believes that it  is not 
included in the dynastic list because there was the contemporary 
kingdom of Unzi of Akshak. H e  suggests that there was an ex- 
tensive Sumerian kingdom a t  Lagash for a short period before 
Urnina, and cites the evidence of the similarity of legal terms 
in the business documents of Shuruppak, Lagash and Akkad. 

BIBLIOGRAPHY.-R. Koldecweyk, Mit t .  Deutsch. Orientgesellschaft, 
XV., pp. 9 ff.; Cambridge Ancient History, Vol. 5 (1923) with 
bibliography. (L. H. D. B.) 

SHUSHTAR, a town in the province of Khuzistan, Persia, 
about 32' N. and 49" E., in  the angle formed by the bifurcation 
of the Karun River into the Ab i Gargar and Ab i Shatait, some 
40 m. below the point where the Karun debouches into the plains 
from the Bakhtiari mountains. The town covers a larger area than 
its estimated population of 20,000 warrants, being in large part 
in a ruinous and deserted condition; i t  has indeed been described 
as  one of the most tumble-down places in all Persia. Many of the 
houses, of stone and brick, have cellars, called shewadan, in which 
the inhabitants shelter in the excessive heat of summer, which on 
occasion reaches 128" F. The sanitary conditions are very bad. 
The bazaar is a poor one and the few permanent shops are to be 
found in the street leading through the centre of the town to the 
Pul i Bulaiti (bridge). Even the mosques are devoid of special 
architectural features except perhaps the oldest one built under 
the Abbasids. On the other hand, the citadel, or Qal'ah Salasib, is 
a most imposing though ruinous mass, crowning the cliff, covering 
an area 350 by 150 yd., and described by Sykes as "the finest fort 
he had ever seen in Persia." The town has three exits: (a)  west- 
ward over the bridge to Dizful, now interrupted owing to the 
bridge being broken down in the middle, its place being taken 
by a ferry; (b) southward by the Pul i Lashkar road to the Miy- 
anab (the name of the fertile tract between the Gargar and Shatait 
branches) ; and (c) over the great dam to the suburb of Bulaiti. 

W a t e r  Works.-Shushtar is most famed for the great works 
constructed in ancient times for the disposal of the voluminous 
water of the Karun river. These.comprise (a) the Ab i Gargar 
Canal (the Masruqan of the middle ages). (b) The great barrage 
called the Band i Qaisar which is thrown across the Ab i Shatait 
(the principal arm of the river) west of the town. I t  is about 440 
yd. long and supports a bridge, the Pul i Dizful (previously re- 
ferred to). (c) The canal called Minau, which takes off above the 
barrage by a tunnel cut out of the rock on the western side of the 
town below the citadel, the purpose of which was to irrigate the 
Miyanab. Tradition says that the Minau Canal was built by 
Dara the Great and that i t  was Ardashir I. (the Sasanid) who 
began to construct the barrage after the canal mouth had dried up. 
The  barrage was only completed under Shapur 11. by the Roman 
prisoners with Valerian 11. The Ab i Gargar was first dug simply 
t o  divert the volume of the water of the main river; the Band i 
Qaisar was then constructed, and the bed of the river above the 
barrage was paved with huge stone slabs bound with iron, to  pre- 
vent further erosion. This paving was called Shadurwan, a term 
also applied to the barrage itself. Ultimately, a new barrage is 
said to  have been built across the Gargar. 

P o p u l a t i o n  and Industries.-The population is a mixture of 
Arab and Iranian or proto-Iranian elements, known locally as 
Shushtaris, speaking a patois of their own and all Shia Moham- 
medans. A few Bakhtiaris are the only other element. Travellers 
speak of the disagreeable and fanatical character of the inhabi- 
tants; but among the Persians their devoutness has earned for 
the town the honorific title of D a r  a1 Muminin. I ts  position gives 
the town a considerable commercial as well as strategic impor- 
tance. ]It stands on a trunk road from bfohammerah vis Ahwaz, 

Dizful, Khurramabad and Qum to Tehran, in large part fit for 
motor traffic. The industries are carpet weaving called gilim, the 
making of woollen cloths for abas, coarse cotton canvas and tur- 
bans, glazed earthenware, pack and riding saddles; copper, brass 
and silver-work; tanning and dyeing. A project was under con- 
sideration in 1928 for  hydro-electric development by utilizing the 
water of the Karun near Shushtar. 

History.-In the Umayyad period Shushtar became a strong- 
hold of the Kharijites, one of the earliest religious sects of Islam. 
Under the Caliphs it  was the capital of one of the seven provinces 
into which Khuzistan was then divided. When Baghdad became 
the centre of the empire, Shushtar, by its proximity was advan- 
tageously affected. The town was conquered by Timur and re- 
mained in the hands of the Timurids until 1514, when it  fell to  a 
Shia dynasty of Sayyids under the suzerainty of the Safavids and 
became a centre of Shia propaganda. I n  the beginning of the 19th 
century it  was governed by a son of Fath Ali Shah who restored 
the barrage and the bridge; and a t  this time it  was said to  have a 
population of 45,000. 

BIBLIOGRAPHY.-K. Ritter, Erdkunde (1840), IX.; J .  Dieulafoy, 
La Perse, la  Chaldde, et  la Susiane (1887) ; G. N. Curzon, Persia and 
the Persian Question (1892) ; P. &I. Sykes, T e n  thousand miles in 
Persia (1902) ; G. Le Strange, T h e  lands of the Eastern Caliphate 
(1905) ; E. Herzfeld, Eine reise durch Luristan, Arabistan, etc., Pet. 
Mit t .   go?), LIII.; P. Schwarz, Iran im Mittelalter, Quellen z~nd  
Forschungen zur Erd- u n d  Kulturkunde (1924), Band I X .  

SHUTTLE: see LYEAVING. 
SHUVALOV (shGv'a-16v) or SCHOUVALOFF, PETER 

ANDREIVICH, COUNT ( I  827-1 sag), Russian diplomatist, 
was born in 1827. I n  1864 Court influence secured for him the 
appointment of governor-general of the Baltic Provinces, and in 
1866 he was made head of the political police in Russia. I n  1873 
he was sent on a mission to London, ostensibly to  arrange matters 
in dispute between England and Russia in Central Asia, but also 
to  arrange the marriage of the grand duchess Marie Alexandrovna 
with the duke of Edinburgh, which took place in  January of the 
following year. The success of this mission led to  the appointment 
of Shuvilov as ambassador to  London; and he  justified his selec- 
tion by the extraordinary diplomatic ability he displayed during 
the Russo-Turkish War of 1877-78 and the subsequent negotia- 
tions, when the relations between Russia and Great Britain were 
strained almost to  the point of rupture. After the publication of 
the treaty of San Stefano, which seemed to render a conflict in- 
evitable, he concluded with Lord Salisbury a secret convention 
which enabled the two powers to  meet in congress and find a 
pacific solution for all the questions a t  issue. When it  became 
known that the San Stefano arrangements were profoundly modi- 
fied by the treaty of Berlin, public opinion in Russia condemned 
him as too conciliatory, and in the autumn of 1879, when 
Bismarck assumed an attitude of hostility towards Russia, Count 
Shuvilov, who had been long regarded as  too amenable to Bis- 
marckian influence, was recalled. H e  died a t  St. Petersburg in 
1889. (D. M. W.) 

SHWEBO, town and district in the Sagaing division of 
Burma. The town is situated in the midst of a rice plain, 53 
m. N.E. from Mandalay by rail. Pop. (1931) 11,286. I t  is of his- 
toric interest as the birthplace and capital of Alompra, the 
founder of the last Burmese dynasty. After British annexation 
it  became an important military cantonment; but there is no 
longer any garrison. The area of the district is 5,749 sq.m.; pop. 
(1931) 446,790, showing an increase of 55,506 in the decade. I t  
lies between the Katha, Upper and Lower Chindwin and Mandalay 
districts. The Irrawaddy forms the dividing line on the east. 
The physical features of the district vary considerably. The 
Minwun range runs down the whole eastern side, skirting the 
Irrawaddy. In  the north i t  is a defined range, but a t  Sheinmaga, 
in the south, it  sinks to  an undulation. West of the Mu river, 
in the centre of the district, there is a gradual ascent to the hills 
which divide Shwebo from the Upper Chindwin. Between these 
ranges and on both sides of the Mu is a plain, unbroken except 
for som-e isolated hills in the north and north-east and the low 
Sadaung-gyi range in the south-east. The greater part of this 
plain is a rice-growing tract, but on the sloping ground maize, 
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millets. sesamum, cotton and peas are raised. A good deal of 
sugar is also produced from groves of the tari palm. The Mu river 
is navigable for three months in  the year, from June to August, 
but in the dry season it can be forded almost anywhere. 

Extensive irrigation works existed in Shwebo district, but they 
fell into disrepair in King Thibaw's time. Chief of these was the 
Mahananda lake. The old works have been restored and extended, 
and in 1906 the main canal was formally opened. The district 
is on the northern borders of the dry belt; the southern tracts 
have between 2 j and 40 in. of rain, the northern tracts rather 
more. The Sagaing-Myitkyina railway runs through the heart 
of the district, and a railway was recently opened connecting Yk-u 
(pop. 3,739 i n  1931) with the Chindwin river port of MGnywa. 

SHYOK, a large tributary of the upper Indus, which rises 
near the southern foot of the great pass of the Karakoram range, 
on the route from Leh to Yarkand. Two important streams, with 
affluents, flow south from the Karakoram until they reach one of 
the great longitudinal troughs north of and parallel to the Hima- 
laya system and the Indus-Brahmaputra line, and north of the 
latter. They both join the stream along this trough which, 
fiov:ing n~rth-westwards, makes a very sharp bend, and thus 
joins the Indus in Baltistan. Below a station called Yapchan, 
situated some 3; m. S. of the Karakoram pass, a t  a junction of 
valleys, the river bed begins to encase itself in a deep, narrow 
gorge, in which, normally, i t  receives the drainage of the Little 
Khumdan glacier. I n  1926 this glacier pushed its may into and 
across the gorge, and thus built an ice-dam 480 ft.  high. The 
ice-dammed lake above had grown to a length of g m., an 
average breadth of 1,000 yd. and a depth of 25 ft. by July 1928. 
At the beginning of August the level of the lake rose steadily, 
and on Aug. 4, 1928, a crack in the dam had developed. This 
caused widespread anxiety, and elaborate beacon-signalling ar- 
rangements were improvised and some villages below were evacu- 
ated. The alarm was intensified as a beacon fire was seen, but 
it  proved to be a fire kindled by a Yarkandi caravan. Subsequent 
reports showed that the lake was leaking slowly through the 
crack in the ice-dam, and the danger of flood passed away. 

SIALKOT or SEALKOTE, a town and district of British 
India, in the Punjab. The town, which has a station on the 
North-Western railway, is 72 m. N.E. of Lahore, Pop. (1931) 
100,973. I t  is a military cantonment, being the headquarters of a 
brigade. There are remains of a fort dating from about the 10th 
century; but the mound on which they stand is traditionally sup- 
posed to mark the site of a much earlier stronghold, and some 
authorities identify it  with the ancient Sakala or Sagal. The town 
has an extensive trade, and manufactures of sporting implements, 
boots, paper, cotton, cloth and shawl-edging. 

The DISTRICT of SIALKOT has an area of 1,578 sq.m. I t  is an 
oblong tract of country occupying the submontane portion of the 
Rechna (Ravi-Chenab) Doab. Sialkot is above the average of the 
Punjab in fertility. The upper portion is very productive; and the 
southern portion, though less fertile, now receives irrigation from 
the Upper Chenab Canal. Sialkot is reputed to be healthy; it  is 
free from excessive heat, judged by the common standard of the 
Punjab; and its average annual rainfall varies from 3 j in. near 
the hills to  2 2  in. in the parts farthest from them. The population 
In 1931 was 979,617. The principal crops are wheat, barley, 
maize, millets and sugar-cane. 

The early history of Sialkot is closely interwoven with that of 
the rest of the Punjab. I t  was annexed by the British after the 
second Sikh war in 1849; since then its area has been consider- 
ably reduced, assuming its present proportions in 1867. 

SIAM (MUANG THAI, THAILAND), a kingdom, in the Indo- 
Chinese or Further India Peninsula, with an area of 200,198 
sq.mi.; occupied by Japan in Dec. 1941. 

The country contains four natural regions: 
( I )  North. About 60,000 sq.m. in area, a series of parallel 

ranges, lying north and south, and rising from mere gently 
sloping acclivities in the south, to  precipitous masses in the north. 
Between these ranges of limestone and red sandstone flow four 
streams, turbulent and shallow in their upper reaches, but slow- 

the Menam is the largest, deepest and most sluggish. The  districts 
watered by the lower reaches of the four rivers are fertile and 
contain a considerable population of Siamese. Farther north live 
the Laos, scattered in  villages along all the river banks, and 
numerous communities of Shan, Karen, Kamoo and other tribes 
in the uplands and on the hill tops. 

(2) East. About 70,000 sq.m. practically a huge basin, the 
bottom of which is a plain lying from 200  t o  300 feet above sea- 
level, and the sides hill ranges rising to between 1,000 and 2,000 
feet. The plain is mostly sandy and almost barren, subject t o  
heavy floods in the rainy season and to severe drought i n  the dry. 
The hills, composed of limestone, red sandstone, etc., are clothed 
with a thin shadeless growth of stunted forest which only here 
and there assumes the characteristics of ordinary jungle. Nearly 
2,000,000 people, mixed Siamese, Lao, and Cambodian, probably 
amongst the poorest peasantry in the world, occupy this inhos- 
pitable region. 

(3) Central. Estimated area, 50,000 sq.m. This is the heart 
of the kingdom, the home of the greater part of its population 
and the source of nine-tenths of its wealth. I t  is a great alluvial 
p!air, f l a~ked  by high mountains on the west, inclining gently to  
the sea in the south and round the inner Gulf of Siam and with 
a long strip of mountainous seaboard stretching out t o  the south- 
east. The western range, whose highest peak is Mogadok (5,000 
ft.) forms the boundary between central Siam and Burma. The 
eastern and south-eastern ranges also have peaks of from 3,000 to 
5,000 feet. The rivers, with the exception of the Menam Chao 
Phaya, the principal river of Siam, are short and of little value 
except for traffic b y  small native boats. The Menam Chao Phaya 
flows from the point where it  is formed by the junction of the 
rivers of northern Siam almost due south for 154 m., when i t  
empties itself into the inner gulf. In  the neighbourhood of Chainat, 
40 m, below Paknam Poh, it  throws off three branches, Menam 
Noi and the Lopburi, which rejoin the parent stream much lower 
down, and the Suphan which has its own outlet to  the sea. About 
the centre of its course, the main river is joined b y  its only 
tributary, the Nam Sak, which drains the most easterly part (the 
Pechabun valley) of north-east Siam. The Menam Chao Phaya 
is a deep, fairly rapid river, subject t o  a regular rise and flood 
every autumn and is affected by the tide j o  m. inland. I t  is 
navigable for 20 m. by vessels of over 1,500 tons and, if i t  were 
not for the enormous sand bar a t  the mouth, ships of almost any 
size could reach Bangkok. (See BANGKOK.) Vessels u p  t o  300 
tons and 12 f t .  draught can ascend the river jo  m. and more, and 
beyond that point large river boats and deep-draught launches can 
navigate for many miles. The river is loaded with silt which, 
during the flood season, is  deposited on the plain. With the 
exception of the forest growth on the slopes of the bounding hills 
the whole of central Siam is open rice-land, alternating with great 
stretches of grass, reed jungle and bamboo scrub, much of which 
is under water for quite 3 months each year. 

(4) Southern. Area about 20,000 sq.m. This comprises that part 
of the Malay Peninsula belonging to Siam, I t  is a narrow strip at  
the north but widens out to the south where the habitable section 
consists of the lower slopes of the range with the valleys and small 
alluvial plains which lie between its spurs. The  remainder is 
mostly covered with dense forest containing several kinds of 
valuable timber. The coast, both east and west, is much indented 
and studded with islands. The rivers are small and shallow. The 
highest mountain is Kao Luang, an almost isolated projection over 
5,000 feet high, round the base of which lie the most fertile lands 
of this section, and near which are situated a few small towns, 
such as Bandon, and many villages. 

Climate.-Siam has a monsoon climate-the wet season, May 
to October, corresponding with the prevalence of the S.W. mon- 
soon in the Bay of Bengal. The full force of the monsoon is 
broken by the western frontier hills so that the average rainfall 
of Bangkok is about 50 inches and of Chieng Mai about 42 in. 
The temperature during the wet season averages 65-7 j0 F at  1 night and 75-8j0 F by day; but breaks in the rains occur which 
are hot and steamy. The cool season begins with the commence- 

moving and deep where they near the points of junction. Of these / ment of the N.E. monsoon in November. Siam then enjoys cod  
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nights (40-50' F.) and day temperatures rarely as high as go0 F. 
in the shade; but the east coast of the Malay peninsula receives 
the full force of the northeasterly gales. In  February the north- 
erly current begins to lose strength and the gradual heating of the 
land produces local sea breezes along the coast. Inland tempera- 
ture rises to over roo0 F., but the extreme continental heats of 
India are unknown. The comparative humidity of the atmosphere 
makes the climate trying for Europeans. 

Flora.-In its flora and fauna Siam combines the forms of 
Burma and the Shan states with those of Malaya and Cambodia. 
The coast region is characterized by mangroves, Pandanus, rat- 
tans and similar palms; the central region by rice fields, coco-nut 
and areca palms, and tropical econornic plants; the temperate 
uplands of the interior are forested and contain some Himalayan 
and Japanese species-oaks, pines, chestnuts, peach and apple 
trees, raspberries, honeysuckle, vines, saxifrages, Cichoraceae, 
anemones and Violaceae; there are many valuable timber trees- 
teak sappan, eagle-wood, mood-oil (Hopea), and other Diptero- 
carpaceae, Cedrelaceae, Pterocarpaceae, Xylia, ironwood and 
other dye-woods and resinous trees, these last forming in many 
districts a large proportion of the more open forests with an 
undergrowth of bamboo. The chief products of the plains a r e  
rice (the staple export), pepper, sirib, sago, sugar cane, coco-nut, 
betel, palmyra or sugar and attap palms; banana, durian, pom- 
melo, guava, bread fruit, mango, pineapple, custard apple, man- 
gosteen and other fruits. 

Fauna.-Among the big game animals are the elephant, tiger, 
leopard, fishing-cat, leopard-cat and other species of wild cat, 
honey-bear, large sloth-bear, and one- and two-horned rhinoceros. 
Wild cattle include the gaur, banting and water buffalo. The goat 
antelope, several varieties of deer, wild pig, rats, bats and monkeys 
also exist. There are 56 varieties of snakes, of which only 1 2  

are poisonous. Crocodiles haunt the rivers and estuaries. Fresh 
and salt water fish are numerous and, after rice, form the main 
food of the population. The country is rich in birds, many of 
which are common to Burma and Cambodia. 

History.-The town of Lampun (Labong or Haribunchai), 
the first Lao capital in Siam, was founded about A.D. 575,. The 
fusion of races may be said to have begun then, and the Siamese 
language, character and other racial peculiarities were in 
course of formation. But the finishing touches to the new race 
were supplied by the great expulsion of Lao-Tai from southwest 
China by Kublai Khan in A.D. 1250. Thereafter the north, the 
!vest and the southwest of Siam, comprising the kingdom of 
Swankalok-Sukhotai, and the states of Suphan and Nakhon Sri 
Tammarat (Ligore), with their sub-feudatories, were reduced by 
the Siamese (Thai),  who, during their southern progress, moved 
their capital from Sukhotai to Nakhon Sawan, thence to Kam- 
peng Pet, and thence again to Suvarnabhumi near the present 
Kanburi. A Sukhotai inscription of about 1284 states that the 
dominions of King Rama Kamheng extended across the country 
from the Mekong to Pechaburi, and thence down the Gulf of 
Siam to Ligore; and the Malay annals say that the Siamese had 
penetrated to  the extremity of the peninsula before the first 
Malay colony from Menangkabu founded Singapore, i.e., about 
1160. 

Sano also was attacked, and its fall completed the ascendancy 
of the Siamese (Thai) throughout the country. The city of 
Ayuthia which rose in A.D. I j j o  upon the ruins of Sano was the 
capital of the first true Siamese king of all Siam. This king's sway 
extended to Moulmein, Tavoy, Tenasserim and the whole Malacca 
peninsula. About this time Siam attacked Cambodia, seized 
Angkor and carried off some 90,000 prisoners. This was the begin- 
ning of a series of wars lasting some 400 years, until Cambodia 
fell entirely under Siamese rule and influence. Vigorous attacks 
were also made during this period on the Lao states to the north- 
west and northeast, and Siamese supremacy was pretty firmly 
established in Chieng Mai and its dependencies by the end of the 
18th century, and o17er the great eastern capitals, Luang Prabang 
and Vien-chang, about 1828. 

Plzra Naret.-During the 15th and 16th centuries Siam was 
frequently invaded by the Burmese and Peguans, who, attracted 

probably by the great wealth of Ayuthia, besieged it more than 
once without success, the defenders being aided by Portuguese 
mercenaries, till about 1555, when the city was taken and Siam 
reduced to dependence. From this condition, however, i t  was 
raised a few years later by the great conqueror and national 
hero, Phra h'aret, who after subduing Laos and Cambodia invadrd 
Pegu, which was utterly overthrown in the next century by his 
successors. But after the civil wars of the 18th century the 
Burmese, having previously taken Chieng Mai, which appealed to  
Siam for help, entered Tenasserim and took Mergui and Tavoy in 
1764, and then advancing simultaneously from the north and the 
west destroyed Ayuthia after a two years' siege (1767). 

The intercourse between France and Siam began about 1680 
under Phra Narain, who, by the advice of his minister, the 
Cephalonian adventurer Constantine Phaulcon, sent an embassy 
to Louis XIV. An interesting episode was the active intercourse, 
chiefly commercial, between the Siamese and Japanese govern- 
ments from I592 to 1632. Japan was, in 1636, closed to foreigners; 
but trade was carried on a t  all events down to 1745 through 
Dutch and Chinese and occasional English traders. I n  1752 an 
embassy came from Ceylon, desiring to renew the ancient friend- 
ship and to discuss religious matters. After the fall of Ayuthia a 
great general, Phaya Takh Sin, collected the remains of the army 
and restored the fortunes of the kingdom, establishing his capital 
a t  Bangkok; but, becoming insane, he was put to death, and was 
succeeded by another successful general. Phaya Chakkri, who 
founded the present dynasty. Under him Tenasserim was invaded 
and Tavoy held for the last time by the Siamese in 1792, though 
in 1825, taking advantage of the Burmese difficulty with England, 
they h n b a r d e d  some of the towns on that coast. The supremacy 
of China is indicated by occasional missions sent, as on the found- 
ing of a new dynasty, to Peking, to bring back a seal and a 
calendar. 

Europealz ~~ntac t s . -Of  European nations the Portuguese 
first established intercourse with Siam (1511). They were sup- 
planted gradually in the I 7th century by the Dutch. English trad- 
ers Were in Siam very early in the 17th century; there mas a 
friendly interchange of letters between James I and the king of 

Siam, who had some Englishmen in his service, and, when the 
ships visited "Sia" (which was "as great a city as  ond don") or 
thg queen of Pabani, they were hospitably received and accorded 
privileges. The important items of export were, as norv, tin, var- 
nish, deerskins and "precious drugs." Later on, the East India 
com~an~ ' sse rvan ts ,  jealous at  the employment of Englishmen not 
in their service, attacked the Siamese, which led to a massacre of 
the English at Mergui in 1687, and the factory at  Ayuthia was 
abandoned in 1688. A similar attack is said to have been made 
in 1719 by the governor of Madras. After this the trade was neg- 
lected. Pula Penang, an island belonging to the Siamese depend- 
ency of Kedah, was granted on a permanent lease to the East 
India company in 1786, and treaties were entered into by the 
sultan of Kedah with the company. In  1822 John Crawfurd was 
sent to Bangkok to negotiate a treaty with the suzerain power, 
but the mission was unsuccessful. In  1824, by treaty with the 
Dutch, British interests became paramount in the Malay penin- 
sula and in Siam, and, two years later, Capfain Burney signed 
the first treaty of friendship and commerce between England and 
Siam. A similar treaty was effected with America in 1833. Sub- 
sequently trade with British possessions revived, and in time a 
more elaborate treaty with England became desirable. Sir J. 
Brooke opened negotiations in 1850 which came to nothing, but 
in 1855 Sir J. Bowring signed a new treaty whereby Siam agreed 
to the appointment of a British consul in Bangkok, and to the 
exercise by that official of full extra-territorial powers. Siam en- 
tered into treaties with Japan in 1898 and Russia in 1899. A 
further convention afterwards provided for a second British con- 
sular district in northern Siam, while England and France have 
both appointed vice-consuls in different parts of the country. 

France and England.--For centuries Siam had been dis- 
tracted by wars with Cambodians, Peguans and Burmans, but the 
incorporation of lower Cochin China, Annam and Tongking by the 
French, and the annexation of lower and upper Burma success- 
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ively by the British, freed her from all further danger on the part 
of her old rivals. But later, disputes with frontier tribes led to 
complications with France, who asserted that the Siamese were 
occupying territory that rightfully belonged to Annam, which was 
now under French protection. France, while assuring the British 
government that she laid no claim to the province of Luang Pra- 
bang, which was situated on both banks of the upper Mekong, 
roughly between the 18th and 20th parallels, claimed that farther 
south the Mekong formed the true boundary between Siam and 
Annam, and demanded the evacuation of certain Siamese posts 
east of the river. The Siamese refused to yield, and early in 1893 
encounters took place in the disputed area, in which a French offi- 
cer was captured and French soldiers were killed. The French 
then dispatched gunboats from Saigon to enforce their demands 
at Bangkck, and these made their way up to the capital in spite 
of an attempt on the part of the Siamese naval forces to bar their 
way. In consequence of the resistance with which they had met, 
the French now greatly increased their demands, insisting on the 
Siamese giving up all tcrritory east of the Mekong, including 
about half of Luang Prabang, on the payment of an indemnity 
and on the permanent .I-ithdrwal of a!! trsops and police to a dis- 
tance of 25 km. from the right bank of the Mekong. Ten days' 
blockade of the port caused the Siamese government to accede to 
these demands, and a treaty was made, the French sending troops 
to occupy Chantabun until the provisions of this treaty should 
have been carried out. 

I n  1895 lengthy negotiations took place between France and 
England concerning their respective eastern and western frontiers 
in farther India. These negotiations bore important fruit in the 
Anglo-French convention of 1896. By this convention Siam's 
independence was guaranteed by the two European powers who 
alone had interests in the Indo-China peninsula. Encouraged by 
the assurance of the Anglo-French convention, Siam now turned 
her ahole attention to internal reform, and to such good purpose 
that, in a few years, improved government and expansion of trade 
aroused a general interest in her welfare, and gave her a stability 
which had before been lacking. With the growth of confidence, ne- 
gotiations with France were reopened, and, after long discussion, 
the treaty of 1893 was set aside and Chantabun evacuated in re- 
turn for the cession of the provinces of Bassac, MeluprC, and the 
remainder of Luang Prabang, all on the right bank of the Mekong, 
and of the maritime district of Krat. These results were embodied 
in a new treaty signed and ratified in 1904. 

Meanwhile, in 1899, negotiations with the British government 
led to agreements defining the status of British subjects in Siam, 
and fixing the frontier between southern Siam and the British 
Malay states, while in 1900 the provisions of Sir J. Bowring's 
treaty of 185 j ,  fixing the rates of land revenue, were abrogated in 
order to facilitate Siamese financial reform. 

In  1907 a further convention was made with France. Siam 
returning to the French protectorate of Cambodia the province of 
Battambang conquered in 1811, and in compensation receiving 
back from France the maritime province of Krat and the district 
of Dansai, which had been ceded in 1904. This convention also 
modified the extra-territorial rights enjoyed by France in Siam, 
and disclosed an inclination to recognize the material improve- 
ments of the preceding years. In  1907 also negotiations were 
opened with Great Britain, the objects of which were to modify 
the extra-territorial rights conceded to that power by the treaty 
of 1855, and to remove various restrictions regarding taxation and 
general administration, which, though diminished from time to 
time by agreement, still continued to hamper the government. 
These negotiations resulted in a treaty, signed and ratified in 
1909, by which Siam ceded to Great Britain her suzerain rights 
over the dependencies of Kedah, Kelantan, Trengganu and Perlis, 
Malay states situated in southern Siam just north of British 
Malaya, containing in all about a million inhabitants, and obtained 
the practical abolition of British jurisdiction in Siam proper. 

I n  1917 Siam declared war on Germany and Austria-Hungary 
All enemy subjects were interned and a quantity of German ship- 
ping taken as prize. The most important modern treaties were 
those made a i t h  the United States (1920); Japan (1924); Den- 

mark, France. Holland. Portugal and Spain (1925); and in the 
same year a provisional economic arrangement was entered into 
with Germany. In  1925, also, two new treaties (a  new general 
and a new commercial treaty), were signed between Great Britain 
and Siam: they were ratified in May 1926. King Prajadhipol; 
(1893-1941) succeeded his brother Rama VI  in Nov. 192 j.  The 
country's name was changed to Thailand in 1939. 

On June 24, 1932, a small group of middle-class military and 
civilian Siamese engineered a revolution whereby the country be- 
came a constitutional monarchy. A series of successive coups 
d'Ctat and conspiracies-mostly abortive-marked the following 
years and evidenced a growing split among the revolutionary 
leaders. Royalist opposition to the 1932 revolution was effectively 
disposed of when the revolt of Prince Bovaradej was crushed in 
October 1933. Prajadhipok, progressively shorn of many of 
his powers, abdicated in March 1935. Through the cleavage 
between the civilian and military leaders, and because of the in- 
volvement of high officials in two major scandals (regarding the 
sale of opium and of crown lands), the national assembly began 
to enjoy growing power, but the consequences of the outbreak of 
Wor!d \Var 11 in 1939 dcfinitcky placed the i i i i l i t ~ y  elclner~t in 
control. Increasingly nationalistic legislation in the economic 
sphere, including measures designed to replace foreigners (espe- 
cially the Chinese) by Siamese in the country's industries and in 
commerce, was followed by a revival of claims to those portions 
of Indo-China which had been wrested by France in 1893 and 
1907. Synchronizing with Japanese pressure on the French col- 
ony, from September 1940 to March 1941, Siam became involved 
in spasmodic border warfare with her eastern neighbour which 
culminated, through the "mediation" of Japan, in the return of 
approximately 21,000 sq.mi. comprising that part of French Laos 
west of the Mekong river and three-fourths of Kampong Thom, 
the new frontier running through Battambang and Siemreap in 
Cambodia. Although not wholly satisfied with these Japanese- 
arranged terms and desirous above all of maintaining her inde- 
pendence, Siam was swinging increasingly into the Japanese orbit 
and away from her traditional friendship with Great Britain. On 
December 8, 1941, after five hours of fighting. Siam agreed to 
permit Japanese troops passage through the country to  invade 
British Malaya. This action resulted in an effective occupation of 
the country by Japan. (A. N. J. W.; V. TN.)  

Inhabitants.- In 1937 the total population was 14,464,489 
and in 1940 was estimated a t  15,718,000, with the proportion of 
men to women about equal and the greatest growths registered in 
the towns. There were 524.062 pure Chinese and about 2,500,000 
of mixed Chinese blood. There were about 1.800 Europeans and 
Americans, mostly resident in Bangkok. The Siamese inhabit cen- 
tral Siam principally, but extend into the nearer districts of the 
other sections. Laos predominate in northern and eastern Siam; 
Malays mingle with Siamese in southern Siam; Chinese are every- 
where, but mostly in the towns. Bangkok. the capital, with 681,- 
214 inhabitants, is predominantly Chinese; in the suburbs are 
settlements of Mons, Burmese. Annamites and Cambodians, 
descendants of ancient prisoners of war. The Eurasian popula- 
tion is very small compared with that of other large eastern cities. 
Of the tribes in the mountains some are remnants of very ancient 
inhabitants, probably of the Mon-Khmer family, who were sup- 
planted by a later influx of more civilized Khmers from the south- 
east, the forerunners and part ancestors of the Siamese, and were 
still farther thrust into the remoter hills when the Lao-Thai 
descended from the north. Of these the principal are the Lawa, 
Lamet, Ka Hok, K a  Yuen and Kamoo; the last four collectively 
are known to the Siamese as Ka. Other immigrant tribes include 
the Karens (about 60,000) of the western frontier range, off- 
shoots from the main tribes on the Burma side of the range and 
possibly of Burma-Tibetan origin; the Lu, Yao, Yan Yin, Meo 
and Mussur, who have Yunnanese characteristics, and possibly 
entered northern Siam since the beginning of the 19th century; a 
small tribe called Chong, behind Chantabun; and the Sakei and 
Semang in the higher ranges of southern Siam. The last three 
have Negrito characteristics and may represent a race far  older 
evcn than the ancient K3. 
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Racial Character is t ics  and Dress.-The typical Siamese is 

of medium height, well formed, with olive complexion, darker 
than the Chinese, fairer than the Malays; eyes well shaped but 
slightly inclined to the oblique; broad flat nose; prominent lips; 
face wide across the cheek bones; chin short. A thin moustache 
is common; any beard is plucked out. Hair is black, coarse and 
cut short. Lips are usually deep red and teeth black as a result of 
chewing betel. The children are pretty but early lose their charm. 
The position of women is good. Polygamy is common only among 
the upper classes but the first wife is the head of the household. 
The Siamese are gentle, patient, law-abiding, kindly and hospitable 
t o  strangers, lighthearted, sympathetic, and little given to quarrel- 
ling or violent crimes. They are able, intelligent farmers but as 
they do not care for any other than agricultural labour, most of 
the industries and trades are in the hands of the Chinese. The na- 
tional costume is the panung, a piece of cloth I yd. wide and 3 
yd. long. The middle of i t  is passed round the body, covering 
it from the waist t o  the knees, and is hitched in front so that 
two ends of equal length hang down; these being twisted together 
are passed back between the legs, drawn up and tucked into the 
waist a t  the middle of the back. The panung is worn by both 
sexes but the women supplement it with a scarf worn round the 
body under the arms. Among the better classes both sexes wear 
also a jacket buttoned to the throat, stockings and shoes, and all 
the men, except servants, wear hats. 

The staple food is rice and fish. Meat is eaten, but as the 
slaughter of animals is against Buddhist tenets, is not often ob- 
tainable, with the exception of pork, killed by Chinese. Men but 
not women smoke. Everybody chews betel. The principal pas- 
times are gambling, boat-racing, cock- and fish-fighting and kite- 
flying, and a kind of football. 

Slavery has been gradually abolished by a series of laws. No 
such thing as caste exists and low birth is no insuperable bar to 
the attainment of the highest dignities. There are no hereditary 
titles, those in use having been conferred under the absolute 
monarchy for life only and being attached to some office. 

Towns.-Siam has very few towns with a population of over 
~o ,ooo ,  the majority being scattered townships and villages; the 
capitals of provinces are often only a few houses gathered round 
the market place, the offices and the governor's residence. The 
more important places of northern Siam include Chieng Mai 
( q . ~ . )  the terminus of the Northern railway; Raheng, a timber 
station and the starting point of a Burmese trade route; Pitsanu- 
lok, of historical interest and a centre of agricultural activity, 
and Lampang, on the direct railroad from Bangkok to Chieng Mai 
and the terminus of the one important road in the north. I n  
eastern Siam the only towns of importance are Korat, the centre 
of a silk weaving industry; Ubon, on the Eastern railway, and 
Nong Kai, an ancient place on the Mekong river. I n  central 
Siam after Bangkok and Ayuthia are Pak Nam, with naval forti- 
fications a t  the entrance to the Menam river; Paklat, a town of 
Mons, descendants of refugees from Pegu; Nontaburi, a big 
market centre; Lopburi, the last capital before Ayuthia and the 
residence of kings during the Ayuthian period, a city of ruins 
which re-awoke as a railway and military centre. T o  the west 
of the Menam Chao Phraya are Suphanburi and Ratburi, ancient 
cities; Pechaburi (the Piply of early travellers); and Nakon 
Patom (Phrapatum) with its huge pagoda on the site of the 
capital of Sri Wichaiya, a kingdom of 2,000 years ago, and now 
a place of military, agricultural and other schools. To  the east 
in the Bang Pakong basin and on the eastern shore of the gulf are 
Petriou; Bang Plasoi, a fishing centre; Rayong, Chantabun (q.v.) 
and Krat, which produce gems and pepper. I n  southern Siam the 
chief towns are Puket, the centre of the tin mining of the coun- 
try; Nakon Sri Tammarat and Patani with a good roadstead 
which attracted European traders in the 16th and 17th centuries. 
Under the constitutional regime, schemes for town planning, 
notably for Bangkok, were worked out by both the Public Works 
department and the municipalities concerned. 

Cornmuflication~.-Central Siam is well supplied with water 
communications: east to west canals link the three main river 
systems and bring the farthest parts of the kingdom within touch 

with Bangkok. I n  I903 a department of government was formed 
to control the canals, the traffic on which is so great that the 
collection of a small toll more than pays for all maintenance 
expenses. The low level of the land, the soft soil, the absence of 
suitable road building material handicap road construction but a 
bureau of roads and highways, organized by the railway depart- 
ment developed a policy of road construction whereby highways 
serve as feeders t o  the railways a t  the main trading centres, In  
the mountainous country of northern and southern Siam, road 
building is again difficult, and travelling in the remoter parts is 
still a matter of much discomfort. In  its early years the consti- 
tutional government was preoccupied by more urgent matters and 
did not launch a road building program until 1936, designed to 
connect the principal towns of the country by the eventual con- 
struction of 14,900 km. of roads. Military roads, notably three 
radiating from Bangkok to Don Muang, to Nondaburi and to 
Paknam, received immediate attention. By April 1941, 20 roads 
had been built a t  a cost of about Tcs. 30,000,000, despite a 
labour shortage and the outbreak of war. Prior to the war it was 
estimated that there were about 12,500 motor vehicles in Siam, 
about half of which were registered in Bangkok, and about 3,500 
mi. of roads, of which 2,200 were surfaced. The zoo-mi. road 
from Chiengrai to  Lampang, built in 1916 and later extended to 
Chiengsen and the Shan border a t  Kengtung, remained the most 
important road in the kingdom. 

In  1892 the construction of the first state railway from 
Bangkok to Korat was undertaken. Bangkok is the terminus of 
all main lines. The main line to  the north terminates at Chieng 
Mai; the southern line threads the Malay peninsula to Padang 
Besor where it joins the Federated Malay States railway from 
Penang and Singapore. A branch line from Haad Yai passes 
along the east coast to Sungei Golok to join the Federated Malay 
States railway. The Korat-Khonkaen line (115 mi.) was opened 
in June 1933. Beyond that  point work was continued to the 
Mekong, where two lines branch off, one north to  Nongkhai op- 
posite Vientiane, and the other eastward to Nakon Panom facing 
Thakkek. An express service was opened between Bangkok and 
Ubol in March 1938. On June 5 ,  1941, the extension from Khon- 
kaen to Udorn (119 kms.) was opened, as well as the double 
track from Ayuthia t o  Ban Phaji junction. I n  August 1941 a 
new ministry of communications was established which announced 
its intention to complete the line from Aranya to Mongkhonburi, 
and also from Surat to Pangna on the west coast. The railroads, 
under government management, were consistently profitable to 
the state (receipts for  1939-40 were Tcs. 17,831,254). Criticism 
of their monopolistically high freight rates increased with the 
development of motor traffic. Siam was an oriental pioneer in 
the use of diesel locomotives; the first diesel engines were put 
on the Malayan run in December 1931, and two years later were 
drawing the Northern Express to Chieng Mai. In  March 1940 
there were 1,92 j mi. of railway open to traffic and I I 2 mi. under 
construction. 

Siam joined the Postal union in 1885, after which time there 
was a steady and consistent improvement in postal, telegraphic 
and telephonic communication throughout the kingdom. Foreign 
telegraph lines communicate with Saigon, the Straits Settlements 
and Moulmein. I n  1938 there were 684 telegraph offices, 792 
post offices; lines had been completed to  a total length of 8,367,- 
j 57 km. In 1935 a telephonic service with Singapore was opened; 
services with Berlin were started in 1930, and with Japan and 
London in 1934. A wireless telephone service between Bangkok 
and Korat was inaugurated in September 1940. The department 
running these services was probably the least efficient of the coun- 
try, this public service being regarded primarily as  a revenue- 
bearer. 

The development of international aviation made heretofore 
isolated Siam the aerial gateway to the 'far east. Bangkok be- 
came a port of call for Air France in 1933, and for Imperial air- 
ways and the Dutch line. The country showed remarkable preco- 
ciousness in aviation and was able to send several hundred pilots 
to the western front during World War I. I n  1919 Siam became 
one of the first signatories to the International Convention for 
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Aerial Navigation. By 1922 a local air service was started to the 
northeastern provinces, a t  first operated by the army; but in 1930 
it  was placed under a private company, still operating with a 
wholly native personnel. In  conjunction with Air France and Im- 
perial airways this company operated a line between Burma and 
Hanoi, which was extended to Hongkong in March 1938. The 
government cooperated in this development by constructing aero- 
dromes a t  Utaradit, Pitsanuloke, Lomsakdi, Udorn, Ban Perm 
and Nern Teng, along with emergency landing fields. I n  1930-34 
Siam so modernized Don Muang that it became one of the largest 
and best equipped aerodromes in Asia. I n  July 1940 the long- 
announced Tokyo-Bangkok service was opened. Within Siam 
itself the northeastern line was extended from Konkhaen to 
Nakon Panom early in 1940. I n  1941 a new service between Don 
Muang and Puket ( 7  jo kms.) was inaugurated, between Bangkok 
and Chieng Mai, and between Chieng Mai and Meh Sarieng (130 
kms.). 

Agriculture.-Siam is made up  of three regions of almost 
self-sufficing agriculture and one commercialized district in the 
centre. The 1937 census showed that 88.5% of the people were 
engaged in agriiiilture or fisliiiig, while only 5.3% liad iolrlraer- 
cia1 occupations. Agriculture in Siam has always meant rice cul- 
tivation. I n  1940 the acreage under rice was 9.517,453 and the 
yield 4,923,3 50 tons. By 1939 the government had succeeded in 
driving down the percentage of rice in total exports to 47.65% 
as compared with 65.40% a decade before. The agricultural 
policy of the constitutional regime was directed externally to 
finding new markets for rice and other exports, and internally 
to improving agricultural technique, diversifying production, re- 
lieving the farmers' dangerous indebtedness by fostering the co- 
operative movement and by eliminating the Chinese middleman, 
establishing agriculturist colonies, and finally placing the whole 
rice industry under state control both in production and in mar- 
keting. The sowing and planting season is from June to August 
and the reaping season from December to  February; 40 or 50 
varieties of paddy are grown and Siam rice is of the best in the 
world. Under the advice of an irrigation expert lent by the gov- 
ernment of India, the Siamese began work, in 1916, on the Prasak 
South Canal system. This, completed in 1924 at  cost of $1,200,- 
ooo, not only provided for the irrigation of 240,000 ac. but for 
navigation as well in a practically roadless region. The dubious 
success of this first canal system delayed until 1932 completion 
of the complementary Jiengrak and Bang Hia drainage by the 
construction of a 52 km. dyke permitting the irrigation of a total 
of 1,333,000 ac. In  1927 the Subhan river project was undertaken 
t~ canalize 123 kms. of the Menam's main branch. In  August 
1941 the Suphanburi scheme was completed to  irrigate ricefields 
covering 120,000 ac. I n  the north the first work completed was 
the Me Faek canal in the Chieng Mai plain. A five-year plan was 
submitted to the government in  1940 for the completion of the 
seven irrigation projects initiated before World War I. The total 
area irrigated before the outbreak of war covered about a fifth of 
all the land under cultivation. 

Crops other than rice include cotton, which, however, has not 
been successful in Siam, although it was championed by the gov- 
ernment as part of its policy to diversify crops, under stimulus 
of Japanese pressure, and t o  supply the large local demand. In  
1938 the 19,242 ac. under cotton yielded 118,047 piculs, princi- 
pally near Nakon Pathom. Tobacco is grown to some extent in 
every province, but the main producing regions are the valleys of 
the north. Production reached g,ooo,ooo 1bs.-a little more than 
half the amount imported-and the industry was coming in- 
creasingly under state control. Pepper-growing declined because 
of high production costs and a blight which ruined most of 
the Chandaburi plantations (in 1938, 1,285 ac. produced 3,250 
piculs). There are probably about 6,0oo,o00 coco-nut palms in 
Siam, growing on 123,806 ac. and yielding 160,094,599 nuts in 
1938, but the copra industry is undeveloped and exports were 
valued at  only Tcs. 400,000. Soya bean cultivation was also 
introduced; the area under cultivation in 1938-39 was 23,000 ac. 
and was rapidly expanding. Sugar cultivation, formerly impor- 
tant, was officially sponsored by the government in 1936, when a 

refinery was built a t  Lampang. The area under sugar was only 
16,000 rai in 1938, and its annual value Tcs. 1,200,000. The gov- 
ernment tried to foster the declining silk industry by building a 
silk-spinning factory a t  Korat in 1937. Siam's most rapidly ex- 
panding agricultural industry was that of rubber; in 1939 the 
total area under rubber came to approximately 312,000 ac., ex- 
ports amounted to 41,266 tons (quota allotment 54,000 tons). 
The quality of rubber was neither uniform nor scientifically 
produced; the industry was chiefly in Chinese hands. Minor crops 
have been unimportant compared with rice, which accounted for 
93% of all agricultural production, followed by rubber, 3.8%, 
and coco-nuts, 1.8%. 

Livestock is poor in both quality and quantity. According to 
the region, bullocks or buffaloes predominate as draft animals; 
they are raised principally on the Korat plateau. Horses are used 
extensively only by the mountain tribes of the northwest. I n  
1938 there were in the country 10,970 elephants; 385,565 horses; 
5,711,720 bullocks; and 5,551,232 buffaloes. 

Fisheries, both marine and riverine, ordinarily rank second 
only to agriculture in both extent and value. The prosperity of 
the gulf's fisheries depends chiefly on mackerel, hut there are 
also many kinds of anchovies, molluscs and crustaceans. The de- 
crease in river fish was due to uncontrolled fishing methods. 
Progressive governmental intervention attempted to conserve fish 
resources, modernize methods of catch and preservation, and 
finally to reserve fishing rights to Siamese nationals. In  the years 
before 1941 the annual catch amounted to more than 41,000 tons 
and was valued a t  about Tcs. 25,000,000. 

Mining+Siam7s mineral resources proved with time t o  be 
exaggerated. The country has small deposits of most of the im- 
portant minerals and some precious stones. Some of the Malay 
peninsular tin mines lie within her frontiers. Siam ordinarily 
ranks fourth as a producer of tin, supplying 9.39% of the world's 
output. I n  1940, exports reached 2o,S41 tons: 60% of the output 
was mined by the British and 20% by the Chinese, who supplied 
virtually all the labour. Dredging was done almost wholly by 
British companies located principally on the west peninsular 
coast. I n  1939 about IOO dredges were operating in the country, 
and only about 5% of the production was obtained by lode 
mining; all smelting was done in Malaya. The industry's devel- 
opment was hampered by the inaccessibility of the mines, high 
transport charges, royalties, and speculation. I ron  was found in 
30 of the 70 provinces, but many ores are of poor quality. Lead 
was discovered associated with tin at  Patani; i t  also occurs in 
Kanburi in the form of galena, exploited on a small scale by the 
Chinese. Tungsten was found in conjunction with tin; the largest 
deposit occurs on the east coast of the peninsula. I t s  mining was 
stimulated by World War I but subsequently declined. Coal, 
found in the peninsular provinces, had not been successfully ex- 
ploited by the time of World War 11. Alluvial gold can be won 
from almost all the streams of Siam, and in some regions small 
quantities are washed by the local peasantry as a subsidiary 
occupation t o  farming. Gold has perennially attracted foreign 
capital with almost uniformly unsuccessful results, except from 
the Litcho mine which brought in yearly revenues of about 
Tcs. ~,ooo,ooo. Salt has always formed an important trade item, 
both for internal consunlption and for export, chiefly in the north- 
east. Gem mining, notably sapphires, has been a regular if not 
large-scale exploitation. 

Timber.-Teak grows all over the hill district north of 15" N. 
but attains its best development in the west. The dry logs are 
floated down to Bangkok while large quantities are also exported 
via Burma and Saigon. The teak industry, until the late 193os, 
was financed and managed by Europeans, chiefly British. The 
growing nationalism of the government in 1939 reduced the num- 
ber of foreign lessees, shortened the period for concessions, and 
reduced the number of trees granted. Exports dwindled almost 
steadily after 1909; before 1941 they began to recover, thanks 
to world rearmament, and attained fourth place in Siam's ex- 
ports, representing 6.1% of their total value. Other forest prod- 
ucts include thingan wood (Hopea odoratus) used for boat build- 
ing; damar oil from the Dipterocarpus, agilla wood, sapan, rose- 
wood, iron wood, ebony and rattan, 
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Commerce.-Commerce with India, China and Japan dates 

from the beginning of the Christian era and may be even earlier. 
European trade began in the 16th century. About 80% of the 
foreign trade passes through Bangkok, though during the de- 
pression after 1929, the peninsular ports forged ahead. The large 
import houses, predominantly European, handled probably more 
than half the imports consumed, which were distributed almost 
exclusively through 30 or 40 Chinese firms in Bangkok. Cotton 
textiles have perennially been the chief import, followed by food- 
stuffs, petroleum products, gunny bags, machinery and electrical 
apparatus. Rice has been invariably the most important export, 
supplying about three-quarters of the total value of all ship- 
ments from Bangkok. Next came tin, rubber, teak and other 
timber, and sticklac. I n  1939-40, imports were valued a t  L I ~ , -  
698,721 and exports a t  £19,660,714. A rising resentment against 
the predominance of foreign control over the country's industries 
and commerce, and the desire for economic self-sufficiency, char- 
acterized the national assembly's discussions, and after the 1932 
revolution there was a steady exodus of foreign business men 
from Siam. 

Government.--Prior to 1932 the government was an absolute 
monarchy. The executive power was exercised by the king ad- 
vised by the supreme council of state and a cabinet of 10 min- 
isters. The supreme council of state was an advisory body, 
created by King Prajadhipok at  the beginning of his interrupted 
reign, and consisted of five princes of wide experience. I t  met 
once a week, was presided over by the king, and considered ex- 
tremely confidential matters and matters which affected the king 
personally and the royal family. By a royal decree of Jan. 10, 
1895, a legislative council was established, but its functions were 
taken over by the supreme council of state, the cabinet council 
and the department of legislative redaction of the ministry of jus- 
tice. The legislative council seldom met but the supreme council 
and the cabinet council met regularly. 

For administrative purposes the country was divided, as from 
April I ,  1926, into 14 ~nontons (or divisions), 13 of which were 
under a lord-lieutenant who derived his authority directly from 
the king, and exercised control over a number of subordinate 
governors in different parts of the monton; the Bangkok division 
(including the capital) was under the control of a lord prefect. 
Subsequently the montons were divided into 70 provinces (cl~ang- 
wads), subdivided into 406 districts (amphurs) and 5,087 com- 
munes (tambols). Each of the changwads was placed under a 
commissioner responsible to  the minister of the interior. 

As a result of the 1932 revolution, the national assembly's 
powers were extended to include legislative power, budgetary 
control, ministerial responsibility, the right to override the king's 
veto, and freedom of speech. I t  was specified that for 10 years 
the assembly was to be composed of I 56 members, half to be ap- 
pointed by the government, to whom were to be added a like 
number popularly chosen. The assembly was to be elected every 
four years; candidates had to be 23 years old and satisfy certain 
educational and residential requirements. The supreme and privy 
councils were dissolved. By the permanent constitution of Decem- 
ber 7, 1932, the executive power was to be shared by the king and 
state council. The latter body combined the functions of cabinet 
with those of privy council. Two-fifths of its members were named 
by the king, their number to vary between I j  and 25. After 
Prajadhipok's abdication in 1935, a regency council of three was 
appointed to act during the minority of the succeeding king, 
Ananda Mahidol. 

Finance.-In 1939-40 Siam's revenues came to Tcs. 124,- 
060,735, and expenditures to approximately the same, in addition 
to capital expenditures of Tcs. 22,800,000. For 1941 the estimated 
revenues were Tcs. 137,968,768. The chief revenue items were 
import duties which, in 1940, yielded Tcs. 31,100,ooo; tin and 
ore which brought Tcs. 6,700,ooo; rice on which the export duty 
amounted to Tcs. j ,~oo,ooo;  rubber for Which the export duty 
came to Tcs. 2.200,ooo. The main expenditures were, in order of 
their importance. for the ministries of defense, interior, educa- 
tion, economic affairs. In  March 1940 the external debt of Siam 
amounted to f 5,360,439, and the internal debt stood at TEs. 
~o,ooo.ooo. The unit of Siamese currency is the tical, a silver 

coin of fixed value of 11 ticals to the f .  Currency in use is 
mainly in the form of notes of which the first issue was made in 
1902. 

Weights and Measures.-The coinage furnishes the standard 
weight. I tical= 15 grams; 4 ticals= I Tamlung; 2 0  Tamlungs= 
I Chang; I Picul or H$p=60.48 kilograms=~oo Catties of I+ 
lb., which is the catty usually employed in commerce. 

The unit of length is the Wah. I Niew= .83 in.; 12 Niu= I 
Keub (10 in.);  2 K e u p = ~  Sawk (20 in.); 4 S a w k = ~  UTah (80 
in) ;  20 W a h = ~  Sen (133 feet);  400  sen=^ Yote (10 miles 
roughly). For square measure the unit is the Rai, .39 acre, and 
for capacity, the Kanahan=13io litre. 

In I924 a law was passed for the introduction of the metric 
system. 

A r m y  a n d  N a v y  ( T a h a r n )  and A i r  Force.-The Defense 
Act of 1937, replacing those of 1917 and 1935-36, made every 
able-bodied man between the ages of 18 and 30 liable to two 
years of military training, to be followed by varying periods of 
service with the reserve forces. On the eve of the Pacific War in 
1941, the army comprised 26 infantry battalions, 4 cavalry regi- 
ments, I cavalry squadron, I anti-aircraft regiment, 9 groups of 
artillery, and 2 battalions of engineers. The navy, likewise the 
object of the constitutional regime's solicitude, had doubled in 
strength within 10 years through purchases of modern warships 
in Italy and Japan. After 1906 the Taharn was officered wholly 
by Siamese. The concern to improve its effectiveness, un'der both 
the absolute monarchy and the constitutional regime, derived 
from Siam's determination to let no incident become the excuse 
for foreign intervention in internal affairs. Inevitably the Taharn 
came to play an increasingly important role in national politics. 
The struggle between the civil and military elements, fore- 
shadowed in the conspiracies of 1912 and 1917, dominated the 
constitutional period, and culminated in the triumph of the mili- 
tary group, which played into the hands of Japanese policy in 
southeast Asia. The Yuvajon movement, introduced in 1935, 
provided for the military training of schoolboys. Rapidly in- 
creasing budgets for the defense ministry (amounting to Tcs. 
52.308,822 for 1941) were made more palatable to the national 
assembly (which had been objecting to the filling of more and 
more civil posts with officers) by the army's sponsoring of va- 
rious native industries. Siam's aviation got off to an early start 
when Rama VI, in 1912, dispatched some Siamese for training 
as pilots and mechanics in France. After Siam entered World 
War I it sent several hundred aviators to the western front. After 
the war the army operated a local service in the northeastern 
provinces for eight and one-half years with no fatalities and with 
a 100% native personnel. In  1939 the official figures given for 
the air force were five wings. 

Justice.-After the institution of the ministry of justice in 
1892 very great improvements were effected. The old tribunals, 
where customary law was administered by ignorant satellites of 
the great, amid corruption, were all replaced by organized courts 
with qualified judges appointed from the Bangkok law school and 
under the direct control of the ministry, except in the most out- 
lying parts. A provincial judicial scheme provided a court a t  the 
headquarters of each province (changwad) and a central court a t  
the chief town of each circle (nzonton) and a supreme court a t  
Bangkok. In  1915 a Bar association was formed. Extraterri- 
torial power had been secured by treaty for all subjects of a 
foreign power. Early in the constitutional regime it was officially 
recognized that the complete independence of Siam's courts could 
be secured only when all the codes were completed, as stipulated 
by the treaties. The absolute monarchy had dallied many years 
over the work of codification, but the new regime rushed it to 
completion so that Siam was able to denounce the international 
treaties in 1936 and within 14 months was finally freed from 
extraterritoriality. In  internal judicial development a mass of 
legislation followed the 1932 COUP d'Ctat with unevenly satisfac- 
tory results. Reforms were attempted in the fields of procedure; in 
introducing the western type of will; in strengthening the status 
of the judiciary; in eliminating venality by increasing, albeit only 
slightly, the salaries of judges; and in extending to three years 
the law school course. This school in 1934-35 became the nucleus 
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of the  newly founded University of Moral and Political Sciences. 
T h e  growth of crime in Siam, stimuiated by the political changes 
of I932 a n d  afterward, provoked a reorganization of provincial 
justice. T h e  gendarmerie courts were abolished and replaced b y  
district courts;  the nai amphur was placed under strengthened po- 
lice authority;  prison reform was embarked upon; penal colonies 
were established; and  reformatories for juvenile delinquents 
were constructed. As a consequence of the Bovaradej revolt of 
1933 a special court was created t o  judge without appeal all cases 
concerning internal disorders. 

Religion.- Buddhism is t he  prevailing religion of the Siamese 
and Laos bu t  the Malays of the  Peninsula are Mohammedans. 
Buddhism in Siam is tinged b y  Burmese and Sinhalese influences 
and in the  remote country districts b y  spirit-worship character- 
istic of t he  K a  and  hill peoples of Indo-China. I n  Bangkok 
Brahmanical influence is still noticeable and Brahman priests 
assist a t  all acts of public importance. The  Siamese, as  southern 
Buddhists, pride themselves on their orthodoxy; and after Burma, 
Cambodia and Ceylon ceased t o  be  independent, the king of Siam 
became regarded as  the sole defender of the faith. A close 
connection exists between the  laity and priesthood, for the Rudd- 
hist rule prescribing tha t  every  man  should enter the  priesthood 
for a t  least two months  is almost universally observed. T h e  
accounts given a s  t o  the  profligacy and immorality in the monas- 
teries a r e  exaggerated. Many  of the  temples were placed under 
the direct supervision of the king and in these a stricter rule of 
life is observed. Some of the  priests a r e  learned in the Buddhist 
scriptures and most of t he  Pali  scholarship in Siam is to  be  found 
in the  monasteries. I n  1914 a normal school for ~ r i e s t s  was 
established a t  Donburi. 'l%e;e is little public worshtlp. On the  
day set  apart  for worship ( W a n  Phra, or "Day of the Lord") the  
attendance a t  the  temple is small and consists mostly of women. 
T h e  English, French and American missionaries in Siam did much 
to  help in the general work of civilization, and the progress of 
education was largely due t o  their efforts. According to the 
census of 1937 there were in Siam 13,752,091 Buddhists, 626.907 
Muslims, and 69,227 Christians (of whom 35,000 were Catholics) ; 
18,416 Buddhist temples and 140,744 priests. Under Rama VI ,  
but more  strongly under the  constitutional regime, Buddhism was 
pressed into the  service of the  state t o  create national unity. At  
the same time temple-building and expensive time-consuming 
ceremonials were curtailed. T h e  state showed an  increasing 
tendency to  intervene in controlling church administration and 
property. Priests displayed no  tendency to  meddle in politics, 
and even the increasing secularization of education and the  
democratization of institutions characteristic of the new regime re- 
sulted in few cases of monkish insubordination. Virtually the only 
response to which modern times inspired Siamese Buddhists was the 
organization of the Young Buddhists a t  Korat, and the Sala Sandana 
Than and the Dharma society-organizations to study Buddhist doc- 
trine. The same tact and equal determination to subordinate religion 
to nationalism characterized the government's relations with foreign 
missionaries. In  1933 the founding of the Church of Christ in Siam 
r a d e  most Siamese Protestant Christians autonomous; it was not 
only a depression economy effected by the missions but harmonized 
with national policy. 

Education.- The Buddhist monasteries throughout the country 
have carried on almost the whole of the elementary education in rural 
districts. A provincial training college was established in 1903 for the 
instruction of priests and laymen in the work of teaching, and by this 
means and with regular government supervision and control the mo- 
nastic schools were brought into line with the government educational 
organization. In  1917 the Chulalongkorn university was founded a t  
Bangkok. In it were incorporated~ special schools of administration, 
engineering, medicine, literature and science. In  1938 it had about 
I ooo students in attendance. All instruction, except in political sci- 
ence, was given in English. There were also military and naval 
schools. Many of the special schools awarded scholarships to enable 
the best of their pupils to complete their studies abroad. 

The constitutional regime for the first time put into practice the 
law of 1919, requiring the registration of all private schools (and 
their conforming to certain official standards in regard to the language 
of instruction, teachers' qualifications, and curriculum), and that of 
I921 enforcing compulsory free education for all children between the 
ages of 7 and 14. This strengthening of governmental control effected 
a large increase in the number of schools and pupils. and struck a 
blow at  the mission schools, which could not everywhere conform to 
official requirements, and a t  the Chinese schools, which often would 

not. All instruction was to be given in the Thai language, excepting 
foreign language cowscs ant! those in Chu!alongkorn university. All 
books used in the schools had to have ministerial approval. The 
administration definitely encouraged technical and practical institu- 
tions. I n  1939, government schools numbered 429 with 42,180 boys 
and 19,117 girls in attendance; local public schools, 10,768 with 
714,521 boys and 61 1,370 girls ; municipal schools 304 with 30,410 
boys and 28,182 girls; private schools 1,308 with 78,037 boys and 
43,928 girls. More than 7770 of the local schools and 23% of the 
government schools were located in monasteries. The census of 1937 
showed a literacy of 31.1%. Expenditures for the ministry of public 
instruction increased regularly, holding in 1938 third place on the 
budget. Estimates for 1941 expenditures came to f1,429,572. 
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SIAMESE LANGUAGE AND LITERATURE. Sia. 
mese belongs to the Tai group of the Siamese-Chinese family of 
languages. I t s  connection with Chinese is distant but with other 
languages of the Tai group very close. I t  1s spoken throughout 
central Siam, in all of southern Siam except Patani Monton, in 
northern Siam along the river-banks as far up as Utaradit and 
Raheng, and in eastern Siam as 
mese was purely monosyllabic, 
each true word ,consisting of a 
single vowel sound preceded by, 
or followed by, a consonant. Of 
such monosyllables there are less 
than 2,000, and therefore many 
syllables have to do duty for the 
expression of more than one idea, 
confusion being avoided by the 
tone in which they are spoken. 

The  current Siamese characters 
are derived from the Cambodian 
alphabet, which owes its origin to  
the alphabet of the inscriptions, 
an offshoot of the character 
found on the stone monuments of 
southern India in  the 6th and 8th 
centuries. 

The  Siamese alphabet consists 
of 44 consonants, in each of 
which the vowel sound "aw" is 
inherent, and of 32 vowels all 
marked not by individual letters, 
but by signs written above, be- 
low, before, or after the conso- 
nant in  connection with which 
they are t o  be pronounced. Sev- 
era1 of the 44 consonants express 
each a slightly different intoria- 
tion of what is practically the 
same consonant, the sound of 
"kh," for instance, being repre- 
sented by six different letters and 
the sound of "t" by eight. Other 
letters are present only for use in 
certain words imported from Pali. 
The  vowel signs have no sound by 
themselves, but act upon the 
vowel sound "aw" inherent in the 
consonants, converting it into 

sence of a mark implies that the one remaining tone is to  be used. 
The consonants are grouped into three classes, to each of which 
a special tone applies, and consequently the application of a tonal 
sign to a letter has a different effect, according to the class to which 
such letter belongs. Though many syllables have to do duty for 
the expression of more than one idea, the majority have only one 
or a t  most two meanings, but some are used with quite a number 
of different inflections, each of which gives the word a new mean- 
ing. Thus, for  example, the syllable khao may mean "they," 
"badly," "rice," "white," "old," or "news," simply according to the 
tone in which the word is spoken. Words are unchangeable and 
incapable of inflection. There is no article, and no distinction of 
gender, number, or case. These, when necessary, are expressed by 
explanatory words after the respective nouns; only the dative and 
ablative are denoted by subsidiary words, which precede the nouns, 
the nominative being marked by its position before, the objective 
by its position after, the verb, and the genitive (and also the ad- 
jective) by its place after the noun it  qualifies. Qccasionally, how- 
ever, auxiliary nouns serve that purpose. Words like "mother," 
"son," '(water" are often employed in forming compounds to  
express ideas for  which the Siamese have no single words, e.g. 
lzik ccin, "the son of hire," a labourer; md mu, "the mother of the 
hand," the thumb. The use of class words with numerals obtains 
also. I n  Siamese the personal pronouns are mostly represented by 
nouns expressive of the various shades of superior or lower rank 
according to etiquette. The verb is, like the noun, perfectly colour- 
less-person, number, tense, and mood being indicated by auxil- 
iary words only when they cannot be inferred from the context. 
Such auxiliary words are yi2, "to be," "to dwell," (present); dai, 
"to have"; leao, "end" (past) ; ci, ('also" (future) ; the first and 
third follow, the second and fourth precede, the verb. Hlii, "to 
give" (prefixed), often indicates the subjunctive. There are com- 
pound verbs; thus, e.g., pai, '(to go," is joined to a transitive verb 
to convert it  into an intransitive or neuter; and thzik, "to touch," 
and tdng "to be compelled," serve to  form a sort of passive voice. 
The number of adverbs, single and compound, is very large. The 
prepositions mostly consist of nouns. 

I n  Siamese the subject of the sentence precedes the verb and 
the object follows it. The possessive pronoun follows the object. 
The adverb usually follows the verb. I n  compound sentences the 
verbs are placed together as in English, not separated by the ob- 
ject as in German. When an action is expressed in the past the 
word which forms, with the verb, the past tense is divided from 
the verb itself by the object. 

In  addition to the ordinary language of the people there is a 
completely different set of words ordained for the use of royalty, 
to avoid the employment of downright expressions of vulgarity or 
of words which might be capable of conveying an unpleasant or 
indelicate idea other than the meaning intended. Words of San- 
skrit origin have been freely adopted and many Cambodian words 
are also used. The language is so complete that the dog, pig, crow, 
and other common or unclean animals are all expressed by special 
words, while the actions of royalty, such as eating, sleeping, walk- 
ing, speaking, bathing, dying, are spoken of in words quite distinct 
from those used to describe similar actions of ordinary people. 

See 0. Frankfurter, Elements of Siamese Grammar (1900) ; Linguis- 
tzc Survey of India, vol. ii. (1904). 

tions so closely resembling those 
made by  another that a t  the pres- 
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The genius of the Siamese finds its best literary expression 
in verse which contains a .great variety of metre, but 
the three commonest metres are called Klorz, KaP and Klong. The 
tones of the language play a very important part in  Siamese 
poetry-indeed they may be said to take the place of rhymes; 
the Kap, however, has rhymes in addition. Every subject is mate- 
rial for the Siamese poet and the verses are comparable with those 
of almost any land. Klong and R a p  forms are combined in the 
style known as Nirat poetry, or extended narrative love-verse, 
and the Klon'pet ton or thumb-nail love-songs are numbered by 
hundreds. They are unrivalled for elegance of diction and sweet 
sound, perfectly balanced little pieces of eight lines divided into 
two stanzas; each line having eight syllables. This form of verse 

thing else is simply suppressed or is pronounced as though it  were 
a letter naturally producing one or other of those sounds. Thus 
many of the words procured from foreign sources are more or 
less mutilated in pronunciation, though the entirely suppressed 
or altered letter is still retained in writing. 

Siamese is written from left to right. I n  manuscript there is 
usually no space between words, but punctuation is expressed by 
intervals isolating phrases and sentences. 

The Tonal System.--Of the simple tones there are five-the 
even, the circumflex, the descending, the grave, and the high- 
any one of which when applied to a word may give it a quite dis- 
tinct meaning. Four of the simple tones are marked in the written 
character by signs placed over the consonant affected, and the ab- 
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is confined to the treatment of love and passion. The other metres 
are of i ~ t e r e s t  only to the academician. 

Siamese is rich in quasi-historical and mythological literature. 
The purely native material is informed by an imagination far less 
vivid than that of the Indian Ravzayana, (Ramakien), but is 
decidedly interesting as an index of the Siamese mind. I t  is 
sometimes very difficult to decide whether a story is purely na- 
tive, as Siam drew upon the mighty sources of India, Cambodia 
and China; where the material was not too definitely alien, the 
Siamese pressed it  very closely into their own mould, producing 
a very different piece of literary effort from the original. Wet ya 
Sm yin and Wo m loon@ are examples of stories originally bor- 
rowed from India. Semi-magical stories are numerous and nature- 
stories abound. A study of the mythological literature sheds a 
flood of light on the origin and development of Indo-Chinese su- 
perstition. Plzamz hon, a very popular tale, tells of a young woman 
loved by an elephant, and Prang tong is a story of a princess who 
was prenatally betrothed to a giant. Siamese cosmogony is  en- 
shrined in the lYok khzim, and these mythological works may be 
considered the earliest examples of native literature. 

There exists much religious materia! in Sin~ese-almcst the 
whole of the Buddhist Canon having appeared, some parts of it 
existing in many different versions: Pattanta Sonzpothiyan is the 
standard Siamese life of Buddha. There is often great difficulty 
in distinguishing between Buddhist literature proper and Niti or 
traditional literature. Much of this is from the Bali language and 
from Javanese, which in their turn were inspired from India. The 
outstanding work in this division is called the Maxims of Phra 
Ruang. Phra Ruang was the national hero-king and he is held up 
to Siamese youth as the mighty ideal of manhood. 

I t  is in law that Siamese literature shows its best early prose. 
Five ancient canons, some of them founded on the Law of ,%fanu, 
exist and present the earliest form of Siamese law and a very early 
style of Siamese literary composition. A large collection of early 
royal edicts has come down to our day although a modem code of 
laws has long since superseded the old statutes. A penal code 
based on foreign procedures was issued in 1908 and additions are 
made periodically. Never has Siarn published so lavishly; every 
month new legal codes, translations of religious texts, new versions 
of foreign classics or translations of alien literature roll from un- 
wearied presses. Rlore especially versions from the Pali scriptures 
of Buddhism abound and there is nowadays a movement on foot 
to supply the lacunae in historical literature. 

The wars of the middle ages and early modem times in Siam 
have robbed us of much literary material which must have existed 
centuries ago. There is as yet no reliable, connected history of 
Siam in the native tongue, although we have a fairly complete his- 
tory of the Aguthia dynasty and of the modern line of kings. The 
cause for dissatisfaction with these histories is almost entirely con- 
cerned with the earlier parts which have drawn largely upon the 
quasi-historical and legendary literature. Modern works on general 
history are of almost daily publication now, however, and histories 
of Siam, based on material drawn from foreign contemporary 
sources are in course of preparation. The educational department 
of the Siamese Government is indeed the modern fairy god- 
mother of the people in matters of dissemination of general 
knowledge. (See Catalo~ue of the India Ofice Libra~y,  London.) 

(A. N. J. W.) 
SI-AN (HSI GNAN F u ;  SI GNAN F u ;  SI-GAN Fu;  SIAN Fu) ,  

the capital of the province of Shensi, in north-west China, in 
34' 17' N., 108' j8' E. The city is said to have one million 
inhabitants, of whom 50,000 are Mohammedans. The site is on 
a broad loess terrace the surface of which is of recent accumula- 
tion. Si-an lies where the road over the Tsin-ling shan meets the 
road down the Wei valley. Eastward of Si-an the valley narrows 
remarkably to  the fortress of Tung-kwan. The city is in a fertile 
spot commanding routes up and down the Wei-ho, to  Kansu and 
Central Asia, as well as to Szechwan and Tibet. Its strategical 
position a t  the entry into China from the west has helped it to 
play an important part in the history and administration of 
China. Shi Hwang-ti (246-210 x c.), the first universal emperor, 
established his capital a t  Kwan-chung, on the site of the modern 

Si-an. Under the succeeding Han dynasty (206 B.c.-A.D. 14); this 
city was called Wei-nan and Nui-shi; under the eastern Han 
(A.D. 25-221) it  was known as Yung Chow; under the T'ang 
(618-907) a5 Kwannui; under the Sung (960-1127) as  Yung- 
hing; under the Yuan and Ming (1260-16~4) as Gan-si. During 
the Ts'in, Han and T'ang dynasties the city was usually the 
capital of the empire, and in size, population and wealth it is 
still among the most important cities of China. I t  was visited by  
Marc0 Polo in the 13th century, and he refers to  i t  as Kenjanfu. 
During the Mohammedan rebellion it  was unsuccessfully besieged 
by the rebels during 1868-70. The city is square in  plan, and in- 
cludes within its limits the two district-cities of Ch'ang-gan and 
Hei-ning. There are extensive walls and fortifications around the 
city. Several of the temples and public buildings are very fine, 
and many historical monuments are found within and about the 
walls. Many of these are now housed in the Pei Lin, or "forest 
of tablets," a museum containing tablets, coins, bronzes, etc., 
appertaining to the history of the city. One of the most notable 
is the Nestorian tablet, accidentally discovered in 1625 in the 
Ch'ang-gan suburb. The stone slab is g i t .  high by 3 ft .  wide. 

The ccntents nf the inscription, which ccnsists of 1,780 char- 
acters, may be described as follows: ( I )  An abstract of Chris- 
tian doctrine of a vague and figurative kind. (2) An account of 
the arrival of the missionary, Olopan (probably a Chinese form 
of Rabban=Monk) from Tats'in in the year 63s5 bringing sacred 
books and images; of the translation of the said books; of the 
imperial approval of the doctrine and permission to teach it  
publicly. Then follows a decree of the emperor (T'ai-tsung, a 
very famous prince), issued in 638, in favour of the new doc- 
trine, aed ordering a church to be built in the square of justice 
and peace (Ining fang) in the capital. The emperor's portrait 
was to be placed in this church. After this comes a description 
of Tats'in, and then some account of the fortunes of the church 
in China. Kaotsung (650-683, the devout patron also of the 
Buddhist traveller and doctor, Hsiian Ts'ang) it  is added, con- 
tinued to favour the new faith. I n  the end of the century 
Buddhism got the upper hand, but under Yuen-tsung (713-7 j j )  
the church recovered its prestige, and Kiho, a new missionary, 
arrived. Gnder Tih-Tsung (78-783) the monument was erected, 
and this part of the inscription ends with a eulogy of I-sze, a 
statesman and benefactor of the church. (3) Then follows a re- 
capitulation of the above in octosyllabic verse. The Chinese in- 
scription, which concludes with the date of erection, viz., 781, 
is followed by a series of short inscriptions in Syriac, and the 
Estrangelo character, containing the date of the erection, the 
name of the reigning Nestorian patriarch, Mar Hanan Ishua, 
that of Adam, bishop and pope of China, and those of the clerical 
staff of the capital. Then follow 67 names of persons in Syriac 
characters, most of whom are characterized as priests, and 61 
names of persons in Chinese, all priests but one. 

The stone remained in the enclosure of a dilapidated temple 
until 1907, when it  was housed in the Pei Lin and a replica de- 
posited, in 1908, in the Metropolitan Museum of Art, Xew York, 
moved later to the Lateran, in Rome, under pontifical charge. 
Replicas have been given by Prince Frits Holm to 14 countries. 

The importance of Si-an as a trade centre was noticed by 
Marco Polo, who mentions it  as a place "of great trade and in- 
dustry. They have great abundance of silk, from which they 
weave cloths of silk, and gold of divers kinds, and they also 
manufacture all sorts of equipments for an army. They hare 
every necessary of man's life very cheap." The trade, before the 
recent period of disorder, was also extensive. T o  the northward 
were sent cotton, tea, tobacco and cereals, and from the north, 
coal, iron and salt were imported. T o  Kansu were sent cotton and 
cereals, while horses, wool, sheep, fur and tobacco were imported. 
Silk and tea, porcelain, sugar and paper were sent to  Kuku Nor 
and thence to  Central Asia, while from the west Si-an received 
rhubarb and medicinal herbs, the products of stock breeding, jade 
from the Tarim basin (Khotan), and a quantity of cloth from 
Russia. Cotton, wool, skins and fur were sent to  Szechwan, while 
sugar, silk and cheap opium were imported. Medicinal plants 
were received from South China. From the south-east, through 
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Hang-chpw, came tea, paper, porcelain, pepper and European 
materials, while most of the silk also came this way. 

See H. Yule, Mavco Polo (1903 ed.) ; A. Williamson, Journeys i7t 
North China (London, 1870) ; F. von Richthofen, China, vol. ii. 
(1882) ; S. Wells Williams, The Middle Kingdom (London, 1883) ; 
PBre Havret, La Stble de Si'ngan Fou (Shanghai, 1895-1902) ; William 
E. Geil, Eighteen Capitals of China (1911) ; Prince Frits v. Holm, 
M y  Nestorian Adventure in China (1924). 

SIBELIUS, JOHAN JULIUS (1865- ), Finnish com- 
poser, known as Jean Sibelius, was born at  Tavastehus on Dec. 
8, 1865. H e  studied music under Wegelius at  Helsingfors 1885-89, 
under Becker 1889-90 in Berlin, and under Fuchs and Goldmark 
in Vienna 1890-91. H e  showed imagination and power of ex- 
pression, a masculine sentiment and a respect for his ar t  which 
never allowed him to abuse his profound technical powers for 
the display of mere virtuosity. Among his compositions are: 10 
symphonic poems, seven symphonies, a violin concerto, a string 
quartet Voces Intinzae, Valse Triste, Finlandia, orchestral works, 
incidental music to  Pelle'as e t  Me'lisande, As  Y o u  Like I t ,  The 
Tempest ,  the pantomime, Scaramouche, numerous songs and mis- 
cetlaneous pieces. 

SIBENIK, a port of Dalmatia, Yugoslavia, on the Adriatic 
Sea (Ital. Sebenico). Pop. (1931) 37,284, over 98% being 
Croatians. Sibenik, full of Venetian Gothic and Renaissance 
architecture, is built on a steep hill, and is partly walled. On the 
seaward side are two forts, now dismantled, and the castle of St. 
Anna. There are both Orthodox and Roman Catholic bishops, 
the see of the latter having been founded in 1298. Most of the in- 
habitants are of the Roman faith and have a beautiful cruciform 
church built entirely of stone, even the waggon vaults over the 
nave, choir and transepts being unprotected by lead or tiles. 
Probably no other church in Europe, of equal size, is similarly con- 
structed. The older part (1430-41) is Italian Gothic. 

Sibenik is a naval base and a steamship station, and ordinarily 
has a considerable export trade in bauxite. Electric power is sup- 
plied by the celebrated falls of Kerka. There are several schools 
including a secondary one, and also a Forest school. The town is 
a weaving centre, and here the national costumes are made. Other 
industries include an insecticide powder mill, a calcium carbide 
factory, woollen mills, oil refining, the preparation of the Rhz~s  
Cotenus for dyeing purposes, wine and honey, while fishing and 
sponge and coral fishing are also carried on. Many of the in- 
habitants are fishermen. 

Sibenik is said to have been founded by the Uskoks fleeing 
from Turkish oppression, who then took to piracy. Later the 
town became famous as a favourite residence of the Croatian 
kings. In  I I I 7 it was captured by Venice, but held by Hungary 
from 1351 to 1412, when it  again became Venetian. In  1647 it 
was unsuccessfully besieged by the Turks, and after the fall of 
Venice in 1797 i t  became French. From 1815 to 1918 it  was 
Austrian, and in the latter year, before incorporation in Yugo- 
slavia, it was occupied by the Italians, who reoccupied it in 1941. 

SIBERIA, the name in Russian Sibir, of the chief settlement 
of the Tatar khan Kuchum, Isker on the Irtysh, which was cap- 
tured by the Cossack Yermak in 1581. Subsequently the term 
was used to denote the dominions of Russia in northern Asia, 
which were the first to be absorbed by Russia, the more densely 
peopled south retaining its independence longer. The term had 
considerable elasticity as regards its southern boundary, being 
used sometimes as if i t  included the steppes of the south and at  
other times as if the steppes of Akrnolinsk, Semipalatinsk and the 
Turgai were not included. Administratively i t  is now divided 
into the Uralsk Area, which also includes part of European Rus- 
sia, the Siberian Area, the Yakutsk Republic, The Buriat Mongol 
Republic and the Far  Eastern Area, while the steppe region above 
referred to is incorporated in the Kazakstan S.S.R. (9q.v.) .  The 
geography of Siberia is included in the article RUSSIA ( q . ~ . ) .  

/V  \ 
( A . 1  

History.-According to Radlov, the earliest inhabitants were 
the Yeniseians who were followed by the Ugro-Samoyedes, who 
also came originally from the high plateau and were compelled, in 
the 3rd century B.C , to cross the Altai and Sayan ranges and to 
enter Siberia. To  them must be assigned the remains dating from 

the Bronze period which are scattered all over southern Siberia. 
Iron was unknown to them; but they excelled in bronze, silver and 
gold work. Their ornaments and implements, often polished, 
evince artistic taste; and their irrigated fields covered wide areas. 
On the whole, their civilization stood much higher than that of 
their more recent successors. Eight centuries later the Turkish 
stocks of "Tukiu" (the Chinese spelling for "Turks"), Khagases 
and Uigurs-also compelled to  migrate north-westwards from their 
former seats-subdued the Ugro-Samoyed. They likewise left 
numerous traces of their sojourn, and two different periods may 
be distinguished in their remains. They were acquainted with 
iron, and learned from their subjects &he art of bronze-casting, 
which they used for decorative purposes only, and to which they 
gave a still higher artistic stamp. Their pottery is much more 
perfect and more artistic than that of the Bronze period, and their 
ornaments are accounted among the finest of the collections at  the 
St. Petersburg museum of the Hermitage. This Turkish empire 
of the Khagases must have lasted until the 13th century, when 
the Mongols destroyed their civilization. A decline is shown by 
the graves which have been discovered. I n  the beginning of the 
16th century Tatar fugitives from Turkestan subdued the loosely 
associated tribes inhabiting the lowlands to  the east of the Urals. 
Agriculturists, tanners, merchants and mollahs (priests) were 
called from Turkestan, and small principalities sprang u p  on the 
Irtysh and the Ob. These were united by Khan Ediger, and con- 
flicts with the Russians, who were then colonizing the Urals, 
brought him into collision with Moscow; his envoys came to 
Moscow in 1555 and consented to a yearly tribute of 1,000 sables. 
As early as the 11th century, the Novgorodians had occasionally 
penetrated into Siberia; but the fall of the republic checked the 
advance of the Russians. On the defeat of the rebel Stenka Razin 
(1667-71) many who were unwilling to submit to the iron rule 
of Moscow made their way to the settlements of Stroganov in 
Perm, and tradition has it  that, in order to  get rid of his guests, 
Stroganov suggested to  their chief, Yermak, that he should cross 
the Urals into Siberia, promising to help him with supplies of 
food and arms. Yermak entered Siberia in 1580 with a band of 
1,636 men, following the Tagil and Tura rivers. Next year they 
were on the Tobol, and 500 men successfully laid siege to  Isker, 
the residence of Khan Kuchum, in the neighbourhood of what is 
now Tobolsk. Kuchum fled to the steppes, abandoning his do- 
mains to Yermak, who, according to tradition, purchased, by the 
present of Siberia to Ivan IV., his own restoration to favour. 
Yermak was drowned in the Irtysh in  1584 and the Cossacks 
abandoned Siberia. But new bands of hunters and adventurers 
poured every year into the country, and were supported by Mos- 
cow. To avoid conflicts with the denser populations of the south, 
they preferred to  advance eastwards along higher latitudes; mean- 
while Moscow erected forts and settled labourers around them 
to supply the garrisons with food. Within 80 years the Russians 
had reached the Amur and the Pacific. This rapid conquest is 
accounted for  by  the circumstance that neither Tatars nor Turks 
were able to offer any serious resistance. In  1607-10 the Tunguses 
fought for  their independence, but were subdued about 1623. I n  
1628 the Russians reached the Lena, founded the fort of Yakutsk 
in 1637, and two years later reached the Sea of Okhotsk a t  the 
mouth of the Ulya river. The Buriats offered some opposition till, 
in 1643 Poyarkov's boats descended the Amur, returning to 
Yakutsk by the Sea of Okhotsk and the Aldan, and in 1649-50 
Khabarov occupied the banks of the Amur. I n  1852 a Russian 
military expedition under Muraviev explored the Amur, and by 
18j7, a chain of Russian Cossacks and peasants were settled along 
the whole course of the river. The accomplished fact was rec- 
ognized by China in 1857, and 1860 by a treaty. I n  the same 
year in which Khabarov explored the Amur (1648) the Cossack 
Dejnev, starting from the Kolyma, sailed round the north-eastern 
extremity of Asia through the strait which was rediscovered and 
described 80 years later by  Bering (1728). Cook in 1778, and 
after him La PCrouse, settled definitively the broad features of the 
northern Pacific coast. Although the Arctic ocean had been 
reached as early as the first half of the 17th century, exploratior, 
of its coasts was begun only in the 18th century (1735-39) 
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The scientific explorations of Siberia, begun in the period i733 

to 1742 by Messerschmidt, Gmelin, and De Lisle de la Croyhre, 
was followed up by Miiller, Fischer and Georgi. Pallas. Han- 
steen and Erman (1828-30), IIumboldt, Ehrenberg and Gustav 
Rose also paid in the course of these years short visits to Siberia. 
Ritter elaborated in his Asien (1832-j9), the foundations of a 
sound knowledge of the structure of Siberia. To Middendorff's 
journey (1844-4 j )  to  north-eastern Siberia-contemporaneous 
with CastrCn's journeys for the special study of the Ural-hltaian 
languages-the expeditions of Akhte and Schwarz (18j2), and 
later on (1854-57) of the Siberian expedition we owe so marked 
an advance in our knowledge of East Siberia. The Siberian branch 
of the Russian Geographical Society was founded at  the same 
time at  Irkutsk, and afterwards became a permanent centre for 
the exploration of Siberia; while the opening of the Amur and 
Sakhalin attracted Maack, Schmidt, Glehn, Radde and Schrenck, 
whose works on the flora, fauna and inhabitants of Siberia have 
become widely known. 

Po l i t i ca l  History.-The events along the trans-Siberian track 
after the abdication of the tsar in March 1917, his murder in 
1918, and the fall of the Provisional Government (Nov. 1917) 
were part of the general history of the time. Siberia had supplied 
the moderate Socialists with a valuable contingent of soldiery 
taken from the political exiles, and also, regrettably, many crimi- 
nals. Conditions in Siberia were determined by the retreat thither 
of anti-Bolshevik politicians and the presence of English, French, 
Japanese and American armed forces, while Russia was in the 
hands of Lenin, who had made a separate peace with Germany. 
Czecho-Slovak troops, 70,000 in number, who were opposed to the 
Brest-Litovsk Treaty, had no other way of exit from Russia. 
They held and defended the Siberian line until they had to give 
it up. Siberia, loosely organized, became a centre of resistance to  
Bolshevik rule under Admiral Kolchak, who took the title of su- 
preme ruler. H e  was defeated by the Red armies after an at- 
tempted invasion of European Russia, and perished in the debacle. 
(See RUSSIA : History.)  

Since 1920 the gradual organization of the Siberian section 
within the so-called federal framework of the Union of Socialist 
Soviet Republics has led to  the establishment, under the name 
of republics (1922-23), of various administrative units. The 
major part of Siberia (pop. 8,238,000, area 4,500,ooo sq. kilo.), 
forms a region within the U.S S.R.; the Buriats (481,100) and the 
Yakuts (288,200) form republics and with the Far Eastern re- 
public ( I , ~ z I , ~ o o ) ,  are parts of the U S.S.R. 

BIBLIOGRAPHY.-A. T. von Middendorff, Sibirische Reise (1848-75) ; 
L. Schrenck, Reisen und Forschungen i m  Amurgebiet (18j8-91) ; 
Trudy of the Siberian expedition-mathematical part (also geograph- 
ical) by Schwarz, and physical part by Schmidt, Glehn and Brylkin 
(!874: seq.) ; G. Kennan, Tent Life in Siberia (1870) ; Paplov, 
Stberzan Rivers (1878) ; A. E. Nordenskjold, Voyage of the Vega 
(1881) and Vega Ezped. Vetensk. Iakttagelser (1872-87) ; P. P. 
Semenov, Geogr. and Stat. Dictionary o f  the Russian Empire (in 
Russian, 1863-8~)-a most valuable source of information, with full 
bibliographical details under each article; Picturesque Russia (in 
Russian), ed. by P. Semenov, vol. xi., (West Siberia) and xii. (East 
Siberia) ; Scheglov, Chvonology of Sib. Hist. from 1032 to 1882; Yad- 
rintsev, Siberia (2nd ed., 1892, in Russian) ; Vagin, "Historical Docu- 
ments on Siberia," in the collection Szbir, vol. i.; Yadrintsev, Siberia 
as a Colony (new ed., 1892) ; F. M. Dostoievsky's novel, Buried Alive 
(1881) ; Baron A. von Rcsen, Memoiren eines russischen Dekabristen 
(Leipzig, 1870) ; J. F. Baddeley, Rzi~sia, Mongolla and China (191g), 
very important for the history of the 17th century; Czaplicka, M. A., 
Aboriginal Siberia (191 j) . The most complete bibliographical informa- 
tion for the publications since 1914 on the geography (mapping, soil, 
rivers, vegetations, fauna, economic conditions and resources, political 
geography) in Russian will be found in: Dr. H. Anger, Die wichtigste 
geograplzische Literatur z~ber das Rzrs~ische Reich seit dem Jahre 1914 
i n  russischer Sprache (Hamburg, 1926). Naval intelligence Depart- 
ment (Admiralty), A Handbook o f  Siberia (1920) ; M .  Courant, La 
Sibe'rie Colonie russe jzlsqu'd la Construction du Transsibhien (1920). 
The fullest economic account, the official Russian publication issued 
in 1914, Asiatic Russia (rare). The economic future of Siberia has 
attracted much attention lately: F. Channing, Siberia's Untouched 
Treasure (1923) ; Prof. P. W. Danckwortt, Sibirien und seine Wirt-  
schaftsezlkunft (Leipzig, 1921) ; R. Pohle, Sibirien als Wirtschafts- 
raum (Bonn, 1921), Publications of the Delegation of the Far Eastern 
Republic to the U.S..4.. Japanese Intervention, Short Outline of the 
history ( 1 9 2 2 )  ; Washington H. Norton, The Far Eastern Republic 

and Sibeiia (1923). Nmmeruus reminiscences of the anti-Eolshevi~ 
civil war: H. Eaerlein, The March o f  the 70,000 (1926). (A. MF.) 

SIBERIAN AREA, an administrative unit of Asiatic Russia, 
with an area of 4,028,61 j square kilometers. The Arctic ocean, 
from Gyda bay to Khatanga bay forms its northern, and Mon- 
golia and the Kazakstan S.S.R. its southern boundary. T o  the 
west lies the Uralsk Area, and to the east the Yakutsk and Buriat- 
Mongol republics. I t  coincides roughly with the former Yeniseisk, 
Tomsk and Irkutsk Governments of Imperial Russia. The name 
Siberia (Sibir) was the Russian name given to the chief settlement, 
Isker on the Irtysh, of the Tatar Khan Kuchum, and was subse- 
quently extended to include the whole of the Russian dominions 
in Asia. After the 1917 revolution various republics and areas, 
each having a good deal of local autonomy were separated off and 
now the name Siberia is limited to the central region which was 
not thus split off. Much of it consists of the basin of the Yenisei 
river (9 .v . ) .  Stretching from the Sayan alpine regions in the 
south (lat. 51" 45' N.) to  Cape Chelyuskin in the north (77" 
38' N.), it displays much orographical variety. The West Sayan 
mountains have their southern base on the plateau, and their 
northern at  a much lower level, and reach heights of ~ o , o o o  feet, 
Around and north-east of Lake Baikal well-marked ridges fringe 
the plateau, with steep north-western slopes turned towards the 
valleys (e.g., the beautiful and fertile valley of the Irkut  river 
between the Tunka Alps and the Sayan). A typical feature of the 
north-eastern border of the high plateau is a succession of broad 
valleys, longitudinal in an orographical sense, but not geologically, 
since they are erosion valleys and not synclinal foldings of rocks 
Formerly submerged by Alpine lakes, they are now sheeted by flat 
alluvial soil, suitable for agriculture, and drained by rivers which 
afterwards make their way northwards through narrow gorges 
pierced in the mountain walls; the valleys of the Us, the Upper 
Oka and Irkut are of this type. 

An Alpine region, IOO to  I jo m. in breadth, fringes the plateau 
to the north-west, and is called in east Siberia the taiga: i t  con- 
sists of separate chains of mountains (4,800 t o  6,500 ft.)  clothed 
with dense forest, except on the highest parts, and having narrow 
marshy valleys, thickly strewn with boulders, e .g . ,  the Altai in 
the west, the Kuznetskiy Ala-tau, the Us and Oya mountains in 
West Sayan, the Nizhne-Udinsk taiga, and several chains pierced 
by the Oka river. North of these alpine regions is the broad belt 
of fertile black-earth high plains (1,200 to 1,700 ft.) stretching 
from Tomsk eastwards, and from Kansk penetrating in  a great arc 
south-eastwards to Irkutsk (see YENISEI RIVER for structure). 
North of the town of Yeniseisk, and east of the Yenisei river is 
a broad belt of Alpine tracts of Archaean origin reaching their 
greatest elevation in the Yeniseisk taiga, between the Angara 
(Upper Tunguska) and the Middle or Stony Tunguska. North of 
this region begins the slope towards the Arctic plains, interrupted 
by the north-west to  south-east ranges of the Upper Inbatsk 
district and the Syverma, beyond which lie the bleak tundra plains. 

The Taimyr peninsula is strictly the name of the northward 
projection from Taimyr bay on the west to Khatanga gulf on the 
east, but it  is often applied to the whole district between the 
Yenisei gulf and the Khatanga gulf. The northern coast and the 
islands off it are not yet accurately known: the Russian explorer 
Vilkitski, in 1913-14, discovered the islands named after him, lying 
south of the Nordenskjold archipelago. Recent corrections of the 
coast of western Siberia resulting from the explorations of Russian 
navigators indicate that, except for Cape Chelyuskin, the Taimyr 
peninsula stretches about 40 m. farther north, and that the gulfs 
of the Ob and Yenisei should be farther t o  the west than 
shown on older maps. East of Cape Chelyuskin good harbours 
are scarce, but the Eclipse in 1914-15 wintered safely in a bay 
in long. 92' E., and Vilkitski's Ta imyr  in that winter remained 
safely frozen in Toll bay in lat. 76' 30' N., long. 100' E. A rolling 
treeless tundra plain (100 to I jo  ft.) covers Taimyr except for  
the Byrranga mountains (2,000 to 3,000 ft.) and, though compara- 
tively well drained, is difficult to  cross except in winter: erratic 
blocks are widely distributed. Polar bears and seals are found in 
summer, and in that season Samoyede reindeer breeders migrate 
to Taimyr Land with their herds, avoiding the Taimyr gulf region, 
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which is deficient in reindeer "moss." I n  winter the region is 
deserted. 

Ethnology.- The majority of the population in the Siberian 
Area is Russian, but there are still survivals of earlier immigrants. 
Of the Palaeo-Siberians, the most interesting are the Yenisei 
Ostyaks living along the Yenisei and its tributaries from Yeniseisk 
to the Lower Tunguska, and most numerous about Sumarokovo, 
near the confluence of the Stony Tunguska. They are probably 
a remnant of the primitive aborigines of Siberia, and their race 
and language are unrelated to  any other. They are in no way 
connected with the Ostyaks of the Ob basin, and are not Mon- 
golian in appearance. They are fairer than the other Yenisei races 
and sometimes have long, oval faces and fine hair. They call 
themselves Tindigyet, Kanacket or Din (people), and live in 
birch bark tents and use hollowed trees for boats. They are a 
hunting and fishing people and apparently came from the Tom 
basin, where some place names belong to their language. 

Of the Neo-Siberians, the Samoyedes are the most widespread. 
They have migrated from the Altai, driven north by the Turco- 
Tatars in the 5th century A.D., and may be the descendants of 
the people whose civilization can be traced in the Upper Yenisei. 
They are closely related to  the Finno-Ugrians and Samoyede may 
be a corruption of Suomi, the name the Finns give to  their 
native land. The three chief branches in the Siberian Area are 
the Tavgi reindeer nomads of the Taimyr region, the hunting 
Ostyak Samoyedes between the taiga and the tundra, and the 
fishing and hunting Samoyedes along the banks of the Yenisei. 
They are meso- to brachycephalic, have straight black hair, sallow 
skin, narrow oblique eyes and broad flat faces and noses. They 
are short, stout and muscular. Related to  them are the Beltirs 
of the Abakansk steppe, the Kaibals of the Upper Yenisei, the 
Kamassins of Kainsk, the Karagasses, Motors, and Soyots of the 
Sayan district. These southern peoples are being absorbed; they 
frequently speak Tatar and have become settled cultivators or 
herdsmen. Of the Tatars, the chief branches are those of the 
Baraba steppe and the Chulim river, who are gradually becoming 
Russianized, the Altai Tatars, including the Teleuts or Telengites 
of the Kuznetsk district, the Ghern or Black Forest Tatars of 
the Biya river, and the Tatars of the Abakansk steppe. The 
Tatars of the Altai mountains are successful cattle and horse 
breeders, and have large flocks of sheep and goats. There are 
some Tungusic tribes between the Lower and Middle Tunguska, 
the best known being the Chapogir. Their original home was 
Manchuria and they are of the Ural-Altaic group to which the 
Manchus belong, and are nomad reindeer breeders. The Russian 
population is mainly settled in the rich agricultural belt through 
which the trans-Siberian railway passes. 

A g r i c u l t u r e  and Stock Raising.-Cultivation is densest 
round Omsk, especially to the south, and in the region to the south 
of the railway from Lake Chany eastwards to  Tomsk. Eastward 
from that region there are scattered patches along the railway, 
and along the courses of the Upper Yenisei and its tributaries, 
especially in the Abakan and Tuba valleys. From Irkutsk a belt 
of cultivation extends along the Angara and its tributaries as far 
north as lat. 55' N. The chief crops are wheat, rye, barley, 
potatoes, flax, hemp, sunflower seed, beans and grasses. I n  the 
Minusinsk district beet is successfully grown and there are beet 
sugar factories; water melons also thrive. In  Irkutsk rye is the 
predominant crop. The sandy black soils of the Kainsk and 
Mariinsk districts near Tomsk, and of the Altai favour wheat 
production, as does the black earth of the Baraba steppe, and 
wheat in these districts forms 50 to 75% of the harvest. The 
brown, less fertile soils of Tomsk are favourable to barley and 
spring rye. Winter rye and oats flourish east of Tomsk. The long 
winter and slight snowfall everywhere make spring corn a better 
crop than winter corn, and fruit growing is rarely successful. 
Makhorka tobacco is grown along the Irtysh, south of Omsk, and 
supplies the Omsk tobacco factory. 

Of wild produce, the cones of the Pinus Ce~nbra of the northern 
Tomsk and Mariinsk districts and of the mountain regions of 
Bisk and Kuznetsk find a ready market in the oil-pressing fac- 
tories of Tomsk; bilberries, cranberries and dried mushrooms are 

also exported. The introduction of agricultural machinery and of 
fertilizers is improving the harvest. Novo-Sibirsk and Omsk are 
the chief centres of distribution, and there is a machine-testing 
station at Novo-Sibirsk. Grain elevators are increasingly common. 
Most grain is exported unmilled, but Tomsk, Bisk, Barnaul and 
Novo-Sibirsk have extensive milling industries. Freightage costs 
militate against the export of Siberian grain. Dairying is the 
most productive occupation, though only introduced in 1893. 
There are technical dairy schools a t  Omsk, Kainsk, Barnaul and 
Zmyeinogorsk, in addition to a central laboratory at  Tomsk and 
other small local laboratories. The reasons for its success are its 
small bulk which lessens transport difficulty, and the fact that 
Siberian milk contains a high proportion of fat owing to the rich 
pasture; the average yield is I lb. of butter to 20.05 lb. milk as 
against I lb. to 28 lb. in Denmark. Ice trucks for butter leave 
Novo-Sibirsk several times a week during the summer and collect 
from the various butter transit centres en route. Siberian cheese 
is increasingly finding its way on to the market. East of Kras- 
noyarsk dairy farming is of little importance; the cattle are few 
in number, small, and yield little milk. 

Horses and working cattle are raised, especially in the west, for 
local use; the Kuznetsk breed is famous, but the number of 
horses fell after World War I. The stock-raising districts of 
Minusinsk, Achinsk and Turukhansk recovered more rapidly. 
Sheep-breeding, especially of the newly introduced merino sheep, 
is rapidly developing on the Yenisei plains, where the hay is excel- 
lent. 

Pig-breeding has developed with the increasing dairy indus- 
try, which provides buttermilk as pig food, and bacon and sausage 
factories are springing up. Reindeer are valuable in the Turu- 
khansk district, while in the southern hill regions the mural, a kind 
of wapiti, is bred in farms for the sake of its horns, which are in 
demand in China for the preparation of a drug called panty. Bee- 
keeping is of very ancient origin, and is profitable in the Achinsk, 
Minusinsk, Kuznetsk, Bisk and Zmyeinogorsk districts; the 
destruction of the forests and the desiccation of the steppe have 
diminished it elsewhere. I n  spite of the vast forest wealth of the 
region the timber industry is little developed, mainly owing to 
the lack of transport facilities; the Tomsk district is markedly 
deficient in timber and receives some of its timber from camel 
transport across the Kirghiz steppe. If the Yenisei sea-route 
comes into regular use, a timber export may spring up  on that 
river. There are timber mills a t  Omsk, Novo-Sibirsk and Tomsk; 
those a t  Novo-Sibirsk use the wood from the district between 
Barnaul and the railway, but these mills supply local needs only, 
as do the mills a t  Irkutsk. 

Mining.-The mineral wealth of the region is great, but little 
worked at present. Rich deposits of magnetic iron ore exist on the 
Telbes, a tributary of the Kondoma near Kuznetsk, with beds of 
good coking coal 20 m. away. Gold exists in quantity, but is 
hampered by lack of proper dredging apparatus. The Mariinsk 
taiga gold mines are prosperous, and the first dredger in west 
Siberia was established here, but the Altai placer mining is 
declining. The Bogom-Darovanni reef gold mine near the Abakan 
river is up-to-date and flourishing. The Yenisei gold areas, one 
in the region between the Pit and the Angara rivers, and one in 
the upper basins of the Teya and Kalami, tributaries of the Stony 
Tunguska, are less fully developed in the absence of roads. They 
are, however, able to get food from the rich Minusinsk district 
and do not suffer from the danger of starvation, as do some mines 
in Yakutsk. The Bodaibo district on the Vitim river lies within 
the Siberian Area and produces 25% of all the gold in  U.S.S.R. 
The gold is alluvial and 13 tons can be produced per annum; 
transport is a difficulty, since necessaries have to be brought from 
Irkutsk, but a recently constructed light railway to the Vitim river 
has somewhat lessened the costs. There is an assaying and gold- 
smelting laboratory at  Bodaibo. Silver is produced in quantity 
in the Altai region, and platinum from Verkhoture in the Tara 
river district. Platinum occurs with the gold in the Pitski Moun- 
tains and in the Vitim district. Asbestos is worked in the Angara 
district and from the dolomite veins of the left bank of th r  
Kamishta, a tributary of the Abakan. I t  is reported from other 
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places in the Altai. Graphite of good quality exists near Turuk- 
hansk on the Yenisei and on the Lower Tunguska, but is little ex- 
ploited. 

Mica is spasmodically worked in the Krasnoyarsk district. 
There are antimony mines in the Yeniseisk district and in 

X4inusinsk also, while radium has been found on the Ayakhta, a 
tributary of the Pit, and osmiridium is known in the Nizhne- 
Udinsk district. Coal is mined in the Kuznetsk beds which ex- 
tend from Sudzhenka on the railway to 40 mi. S. of Kuznetsk 
and the output consists mainly of coking or semianthracite coal 
used on the railway. The hfinusinsk region and Dudinsk on the 
Lower Yenisei have rich deposits. Copper exists in the Minusinsk 
district, and near Verkhne-Udinsk. 

Salt is obtained from salt lakes in the Baraba steppe; from 
Lake Abakanskoe, which produces about 7,500 tons per annum, 
and from Ussolye near Irkutsk the annual output is about ~ o , o o o  
tons. Glauber's salt (sulphate of sodium) is found in the lakes of 
the Baraba steppe. Hot  mineral springs exist near Bisk. Lime, 
building-stone and clays are abundant, and the Irkutsk district 
produces kaolin and white clay for porcelain. The jasper and 
pnmh~iry --Y- J ~f the P.!tzi region are famons. The above is an indica- 
tion only of the great mineral wealth of the Siberian Area; much 
of the region is as yet unsurveyed and of the mineral wealth re- 
ported (see YENISEI), little is worked. Increasing colonization 
and consequent improvement of transport may lead to a great 
development of mining. 

Indus t r ies  and Communications.- Factories are springing 
up in the larger towns, the chief occupations being distilling, 
brewing, tanning, soap- and tallow-making, flour-milling, saw- 
milling, weaving, oil-milling, glass-making, brick- and cement-mak- 
ing and pottery. There are printing works at  Omsk, Tomsk and 
Irkutsk, and the latter town has cigarette-case factories, steam 
sausage and pearl-barley factories. Rope-making is usually a 
koustar (peasant) industry, but Barnaul and Minusinsk have rope 
factories. The most famous glass factory is that 28 mi. from Kras- 
noyarsk, established in 1840. Of timber industries, apart from 
saw-milling, Minusinsk has boat-building, and Omsk, Tomsk and 
Irkutsk, carriage-building; Omsk also manufactures railway sleep- 
ers. At Tomsk and Bisk are match factories. I n  the western 
districts koz~star industries carried on in the peasants' cottages 
are common; they are less so in the east. The most noted of 
these are the smiths and joiners of Kuznetsk and Tomsk, the 
making of metal pots for milk and barnaulkas, or skin coats of 
the Barnaul district, the cedar-nut oil of Bisk, the pottery of 
Yeniseisk, the boot-making of the Irkutsk district. Woodwork, 
the dressing of sheepskin and wool products, weaving and metal 
work are widespread peasant industries in the Yenisei basin and 
the Irkutsk district. 

The Yenisei and its tributaries form the main avenue of com- 
munication north of the trans-Siberian railway, but rivers and 
roads alike are impassable during spring and autumn. The great 
military road or Trakt of Siberia passes through the south from 
Omsk via Tomsk and Krasnoyarsk to Irkutsk, and traffic along it  
is by post horse in summer and sledge in winter. Even this road 
is difficult and in places impassable in spring and autumn. I n  
many places there are no bridges and ferries are used. The effect 
of the building of the railway in 1891-1905 in these conditions 
was marked and hmedia te ;  villages became towns with large 
populations in a few years, colonization and settlement near the 
railway increased, and the possibilities of export produced re- 
markable developments, e.g., the dairy industry. In  I915 a branch 
from Novo-Sibirsk to  Barnaul and Semipalatinsk was opened, with 
a branch line to  Bisk and this line is being prolonged to link 
up with the Turkestan and Orenburg-Tashkent railways. The 
effect on the development of Siberian products, especially grain 
and coal, should be marked, and settlement will be further in- 
creased. Other branch lines link Tatarskaya, 105 mi. E. of Omsk, 
with Slavgorod and the Kulundinsk steppes, practically unin- 
habited in 1907, but rapidly settled during 1907-12, Taiga with 
Kuznetsk, and Achinsk with Minusinsk. No branch lines go 
northward except a short one to Tomsk. 

C ~ 1 ~ n i z a t i o n . - T h e  administrative centre is Novo-Sibirsk 

(q.v.), and other towns are Barnaul, Irkutsk, Krasnoyarsk, Omsk 
and Tomsk ( q q . ~ . ) ,  with populations from IOI,OOO to 281,000. 
Bisk has a population of 80,190 and Minusinsk of ~0,403. I t  will 
be noted that all these towns are on the railway. 

Colonization did not begin to any extent, in the west, untiI the 
18th century, when forts were constructed from Omsk southeast- 
wards along the Irtysh to protect the settlers from Kirghiz raids. 
Criminal, political and religious exiles were banished to Siberia up 
to 1900; the first mention of such exile is in 1648. In  I904 exile 
for political offenses was again restored. Between 1823 and 1898, 
700.000 exiles, with 216,000 voluntary followers, passed through 
Tobolsk. Of the religious exiles the raskolnik, or dissenters from 
the ecclesiastical changes introduced by Wikon, and from the 
changes introduced by Peter the Great, formed a valuable ele- 
ment among the colonists, being ascetic, industrious and abstemi- 
ous. Some colonists were peasants ordered to settle a t  certain 
places so as to  maintain road communication. But the largest 
element and the most important was the voluntary immigrants, 
who are still pushing eastwards in great numbers and gradually 
bringing all the fertile regions of the south of the Siberian Area 
under cultivation. Bet-accn ;8gS and over a million inimi- 
grants settled in the Altai region and few returned. Of those set- 
tling east of the Yenisei and in the Irkutsk district, many found 
the climatic conditions impossible and returned westwards. Edu- 
cation varies with accessibility. The large towns on the railways 
have schools and technical institutions, but the more remote set- 
tlements and the nomads present a difficult problem and among 
them the illiteracy rate is high. (R. M. F.) 

SIB& a town and district of Baluchistan. The town is now an 
important junction on the Sind-Peshin railway, where the Harnai 
line and the Quetta loop line meet, near the entrance of the Bolan 
pass, 88 mi. S.E. of Quetta. Pop. (1931) 9,532. The district, which 
was constituted in 1903, has an area of 3,907 sq.mi.; pop. (1931) 
87.781. The greater part became British territory by the treaty 
of Gandamak in 1879; the rest is administered under a perpetual 
lease from the khan of Kalat. Political control is also exercised 
over the Marri-Bugti country, with an additional area of 7,280 - 
sa.mi. Pop. ( IQRI)  qq.224. 

'see Sibi -~ i s t v z% ~ a s c t t e e i .  
SIBIU (Ger. Hermannstadt, Hung. Napyszeben). a town of 

Transylvania, capital of the department of ~Lbiu. pop.' (1939) 50,- 
247, of which Germans and Rumanians form the maioritv. with a 
Magyar minority. Sibiu is beautifully situated in the-fertile valley 
of the Sibiu, surrounded by mountains. An old "Saxon" colony, 
it  still retains a mediaeval Germanic appearance. The Gothic 
Protestant church, begun in the 14th century and finished in 
1520, contains a beautiful font (1438) and a mural painting of 
the Crucifixion by Johannes von Rosenau (r445). The "new 
church," a 15th century addition, comprising the western part 
of the building, contains many beautiful monuments of Saxon 
notables. The fine 15th century town hall contains the archives 
of the "Saxon nation." Sibiu is the seat of an Orthodox archbish- 
opric and of the superintendent of the Transylvanian Protestants. 
I t  contains a good museum, an Orthodox seminary, a law acad- 
emy, several secondary schools and manufactures of cloth, linen, 
leather, caps, boots, soaps, candles, ropes and breweries and dis- 
tilleries. Sibiu was a Roman colony (Libinium) re-founded by 
colonists from Nurnberg in the 12th century. I t s  history is bound 
up with that of the Saxon communities in Transylvania (q.v.). 

Rumania ceded Sibiu, with the rest of northern Transylvania, 
to  Hungary by the axis-dictated Vienna award of Aug. 30, 1940. 

SIBONGA, a municipality of the province and island of Cebu, 
Philippine Islands, on the east coast 30 mi. S.W. of Cebu, the 
provincial capital. Pop. (1939) 21,803; none was white. I t  is a 
port for the coasting trade and is connected by rail with Cebu. 
The chief agricultural products are maize (corn) and tobacco. 
Cebuano is the vernacular. Of the inhabitants aged 6 to 19 in- 
clusive, 30.5% in 1939 attended school, while 35.7% of the popu- 
lation 10 years old and over was literate. 

SIBSAGAR, a town and district of British India, in Assam. 
The town is situated on the Dikhu river, 8 mi. from the Brahma- 
putra, and is picturesquely built round a magnificent tank. Pop. 
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(1931) 6,669. 

The DISTRICT OF SIBSAGAR has an area of 5,131 sq.m.; popu- 
lation (1931)~ 933,326. I t  consists of a level plain, much over- 
grown with grass and jungle, and intersected by  numerous trib- 
utaries of the Brahmaputra. Reserved forests extend over 1,100 
square miles. Sibsagar is the chief centre of tea cultivation in 
the Brahmaputra valley. I t  contains a large number of well- 
managed tea-gardens, which in 1921 had a population of quarter 
of a million and 100,ooo acres under tea with an output of nearly 
50 million pounds. There are also several timber mills. 

SIBTHORP, JOHN ( I  758-1 796), English botanist, was 
born a t  Oxford on Oct. 28, 17j8, the youngest son of Dr. Hum- 
phrey Sibthorp, Sherardian professor of botany a t  Oxford. He 
graduated at  Oxford in 1777, and studied medicine at  Edinburgh 
and Montpellier. I n  1784 he succeeded his father in the Sherar- 
dian chair. H e  travelled to  Gottingen and Vienna, in preparation 
for a botanical tour in Greece (1786). Returning to England 
at  the end of the following year he took part in the foundation 
of the Linnaean Society in 1788, and published Flora Oxoniensis 
(1794). H e  made a second journey to Greece, but died at  Bath 
of consumption on Feb. 8, 1796. H e  bequeathed his books on 
natural history and agriculture to  Oxford university, where he 
founded the Sibthorpian professorship of rural economy, attach- 
ing it to the chair of botany. The task of preparing the works 
Flora Graeca and Florae Graecae Prodromzbs was undertaken by 
Sir J. E.  Smith. 

SIBYLLA, a proper name, afterwards used as a common 
noun (as we say, "a Daniel7'); the derivation and meaning are 
unknown but certainly are not Greek; they are possibly Semitic. 
I n  the disturbed period preceding the development of the full 
classical culture; i.e., about 800-600 B.C., religious movements of 
all sorts were common in Greece and Asia Minor, and especially, 
inspired prophets were numerous. of these one of the most 
famous was Sibylla of Marpessus, a village near Troy, also 
claimed as a native of E r ~ t h r a e ;  of her Heracleitus says (Frag. 12, 
Bywater) that "with her maddened mouth she reaches a 
thousand years with her voice by the power of the god"; i.e.2 
Apol1o, by whom this real or person was thought to  
be inspired. Numerous prophecies, generally in hexameter verse, 
the usual metre of A~ol l ine  oracles, were attributed to her7 and 
her great popularity led ultilnatel~ to  her multiplication, Wmer- 
Ous places the 4th century On, be 
her native city, or to  have been visited by her, or to be the birth- 
place of another Sibyl of like inspiration. Varro (up. Lactantius, 
divin. instit. I .  6.) gives a list of ten, which includes the famous 
Cumaean Sibyl, often identified with the Erythraean. 

she  was supposed to be the authoress of the Sibylline 
oracles, which were kept in the temple of IuPPiter Cafitolinus 
at  Rome under the care of the quindeci?nviri (see ROMAN RE- 
LIGION), and consulted in emergencies by order of the Senate. 
~ ~ 0 1 1 0  loved her and granted her the gift of prophecy, and also 
a life as many years as she had grains dust in her hand; 
but she forgot to  ask for  youth, and so gradually withered away 
almost to nothing. 1t  was   re sum ably she who offered Tarquinius 
superbus nine books of ~rophecies, and, on his declining to Pay 
the price asked, burned first three and then three 
selling the remainder for the sum she originally demanded for all. 
( ~ v i d ,  ~ e t a m . ,  xiv., 130 et seq.; Dionysius Hal. iv. 62). Of the 
official collection supposed thus to have originated, one or two 
fragments still survive (see Diels, Sibyllinische Bliitter). 

 ina ally, ~ e w i s h  and Christian apologists discovered a Judaean 
or ~abylon ian  sibyl, to whom were attributed the numerous 
prophecies, still extant, containing Judaeo-Christian propaganda. 

See BouchC-Leclercq, Histoire de la Divination duns lJAntiquitt, ii. 
p. 133 et seq.; ~uchholtz in ~oscher's   ex ikon, s.V.; Wissowa, Religion 
u. Kultus, 2nd. ed. p. 534 et seq., and authorities cited there. 

SIBYLLINE ORACLES, a collection of Apocalyptic writ- 
ings, composed in imitation of the heathen Sibylline books by 
the Jews and, a t  a later date, by the Christians in their efforts 
to  win the heathen world to their faith. The fact that they copied 
the form in which the heathen revelations were conveyed (Greek 
hexameter verses) and the Homeric language is evidence of a 

degree of external Hellenization, which is an important fact in 
the history of post-exile Judaism. 

Book 111. contains Jewish oracles relative to the Golden Age 
established by Roman supremacy in the East about the middle of 
the 2nd century B.C. (especially 175-181: cf. I .  Macc. viii. 1-16). 
The evacuation of Egypt by Antiochus Epiphanes a t  the bidding 
of the Roman ambassadors suits the warning addressed to 
"Greece" (lines 732-740) against overweening ambition and any 
attempt upon the Holy City, which is somewhat strangely en- 
forced by the famous Greek oracle, "Let Camarina be, 'tis best 
unstirred." Older than these are the Babylonian oracle (97-1 54) 
and the Persian (381-387). A later Jewish oracle (46-62) refers 
to the wars of the second Triumvirate of Rome, and the whole 
compilation seems to come from a Christian redactor. 

Book IV. is a definite attack upon the heathen Sibyl (the Jews 
and Christians did not attempt to pass off their "forgeries" as 
genuine) as the mouthpiece of Apollo by  a Jew who speaks for  
the Great God and yet uses a Greek review (49-114) of ancient 
history from the Assyrian empire. There are references to  the 
legendary escape of Nero to Parthia (119-124) and the destruc- 
tion of Jerusalem in A.D. 70 (130-136). 

Book V. contains a more developed form of the myth of Nero 
redivivus in which a panegyric on him (137-141) has been 
brought up to date by some Jew or Christian, and eulogies of 
Hadrian and his successors (48-jr) side by side with the legend 
of the miserable death of Titus in quittance of his destruction of 
Jerusalem (411-413) which probably represents the hope of the 
zealots who survived it. 

The remaining books appear to  be Christian (some heretical) 
and to belong to the 2nd and 3rd centuries. 

B r ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - L a n c h e s t e r  in Charles, Apocrypha and Pseudepi- 
graphs vol. ii. (1913) ; an English trans. with notes by N. Bate 
in the S.P.C.K. Translations of Early Documents (1918) ; Schiirer, 
Geschichte des judischen Volkes, iii. ssj-j92, who gives full bibliog- 
raphy. ( J . H . A . H . ; W . O . E . O . )  

SICANI, generally regarded (together with the Elymi) as  the 
oldest inhabitants of Sicily. Sicania and the Siculi (q.v.) or Siceli 
are mentioned in Homer (Odyssey, XX. 383, XXIV. 307), the lat- 
ter apparently being known to the Greeks as slave dealers. From 
the similarity of name, i t  would be natural to  identify the Sicani 
with the Siculi, but ancient authorities expressly state that they 
were two distinct peoples (see SICILY: History, ad init.). At first 
the Sicani occupied nearly the whole of the island, but were grad- 

ually driven by the Siculi into the interior and the north and 
north-west. ~h~ most important of the towns to which a 
Sicanian origin can be assigned and the site of which can be deter- 
mined, are: Hyccara (Muro di Carini), taken and plundered by 
the Athenians during the Sicilian expedition (415 B.C.); and 
Omphake, between Agrigentum (Girgenti) and Gela (Terranova). 

SICILY ( 1 ~ ~ 1 .  sicilia), an island of the ~ ~ d i t ~ ~ ~ ~ ~ ~ ~ ~  sea 
belonging to Italy, separated from the mainland by the Straits 
of Messina, which at  their narrowest part are about 2m. in width. 
In  shape it is roughly triangular, whence the ancient poetical name 

Trinacria, referring to its three promontories of Pelorum (now 
Fare) in the north-east, Pachynus (now Passero) in the south- 
east, and Lilybaeum (now Boeo) in the west. I ts  area, exclusive 
of the adjacent small islands, is 9,860 sq.mi.; while the area of the 
whole group is 9,936 sq.mi, pop. (1936) 4,000,078. sicily was 
conquered by the Allies in World War 11, in Jbly-Aug. 1943. 

~ h ,  island occupies that part of the ~ ~ d i ~ ~ ~ ~ ~ ~ ~ ~ ~  in which 
the shallowing of the waters divides that sea into two basins, and 
in which there are numerous indications of frequent changes in a 
recent geological period. The channel between Cape Eon in Tu- 
nisia and sicily is, on the whole, shallower than the straits of 
Messina, being for the most part under 100 fathoms, and exceed- 
ing 200  fathoms only for a very short interval, while the Straits of 
hlessina have almost everyshere a depth exceeding I jo fathoms. 

The north coast is generally steep and cliff-bound and abund- 
antly provided with good harbours, of which that of Palermo is 
the finest. In  the west and south and in the south part of the east 
side, the hills are much lower and recede farther from the sea. 
The coast is for the most part flat, more regular in outline and 
less favourable to  shipping, while in the east, where the sea- 
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bottom sinks rapidly down towards the eastern basin of the 
Mediterranean, steep rocky coasts prevail except opposite the 
plain of Catania. I n  the northern half of this coast the lava 
streams of Mount Etna stand out for a distance of about zom. in 
a line of bold cliffs and promontories. 

The surface of Sicily lies for the most part more than sooft. 
above the level of the sea. Caltanissetta, in the centre, stands 
1,gooft. above sea-level. Considerable mountains occur only 
in the north, where the lower slopes of all the heights form 
one continuous series of olive-yards and orangeries. Of the 
rest of the island the greater part forms a plateau varying in 
elevation and mostly covered with wheat fields. The only plain 
of any great extent is that of Catania, watered by the Simeto, 
in the east; to the north of this plain the active volcano 
of Etna rises with an exceedingly gentle slope to  the height of 
10,868ft. from a base 4oosq.m. in extent. This is the highest ele- 
vation of the island. The steep and narrow crystalline ridge which 
trends north-eastwards, and is known to geographers by the name 
of the Peloritan mountains, does not reach 4,oooft. The Nebrod- 
ian mountains, a limestone range connected with the Peloritan 
range and having an east and west trend, rise to a somewhat 
greater height, and farther west, about the middle of the north 
coast, the Madonie culminate a t  the height of nearly 6,500ft. 
From the western end of the Nebrodian mountains a lower range 
(in some places under 1,jooft. in height) winds on the whole 
south-eastwards in the direction of Cape Passaro. With the ex- 
ception of the Simeto, the principal perennial streams-the Salso, 
the Platani and the Belice-enter the sea on the south coast. 

Geology.-In general, the older beds occur along the northern 
coast, and progressively newer and newer beds are found towards 
the south. Folding, however, has brought some of the older beds 
to the surface in the hills which lie to the north and north-east 
of Sciacca. The Monti Peloritani a t  the north-eastern extremity 
of the island consist of gneiss and crystalline schists; but with 
this exception the whole of Sicily is formed of Mesozoic and 
later deposits, the Tertiary beds covering by far the greater part, 
Triassic rocks form a discontinuous band along the northern 
coast, and are especially well developed in the neighbourhood of 
Palermo. They rise again to  the surface in the southern part of 
the island, in the hills which lie to the north of Sciacca and 
Bivona. I n  both areas they are accompanied by Jurassic, and 
occasionally by Cretaceous, beds; but of the latter there are only 
a few small patches. I n  the south-eastern part of the island there 
are also a few very small outcrops of Mesozoic beds. The Eocene 
and Oligocene form a broad belt along the northern coast, very 
much more continuous than the Mesozoic band, and from this 
belt a branch extends southwards to Sciacca. Another patch of 
considerable size lies to  the east of Piazza Armerina. Miocene 
and Pliocene deposits cover nearly the whole of the country 
south of a line drawn from Etna to Marsala; and there is also 
a considerable Miocene area in the north about Mistretta. Vol- 
canic lavas and ashes of a recent geological period form not only 
the whole of Etna but also much of the Monti Iblei in the south. 

Climate.-The climate of Sicily resembles that of the other 
lands in the extreme south of Europe. As regards temperature, 
i t  has the warm and equable character which belongs to  most of 
the Mediterranean region. At Palermo only occasionally is the 
thermometer observed to sink below the freezing-point; frost oc- 
curs in the island even on the low grounds, though never for 
more than a few hours. On the coast snow is seldom seen, but it 
does fall occasionally. On the Madonie it lies till June, on Etna till 
July. The annual rainfall, except on the higher mountains, does 
not reach 30 in., and it  occurs chiefly in the winter months, while 
during June, July and August the whole rainfall does not exceed 
z in., except on the slopes of the mountains in the northeast. 
Hence most of the streams dry up  in summer. The chief scourge 
is the scirocco, which is experienced in its most characteristic 
form on the north coast. 

Flora.-The flora of Sicily is remarkable for its wealth of 
species. The  families most abundantly represented are the 
Compositae, Cruciferae, Labiatae, Caryophyllaceae and Scrophzd- 
lariaceae. The Rosaceae are also abundantly represented, and 

among them are numerous species of the rose. The general aspect 
of the vegetation of Sicily, however, has been greatly affected, 
as in other parts of the Mediterranean, by the introduction of 
plants within historical times. Besides the olive, all the members 
of the orange tribe, the agave and prickly pear have been intro- 
duced since the beginning of the Christian era. With respect to 
vegetation and cultivation three zones may be distinguished. The 
first reaches to  about 1,600ft. above sea-level, the upper limit of 
the members of the orange tribe; the second ascends to  about 
3,3ooft., the limit of the growth of wheat, the vine and the hardier 
evergreens; and the third, that of forests, reaches from about 
3.300ft. upwards. Among other trees may be mentioned the 
sumach, the date-palm, the plantain, various bamboos, cycads, and 
the dwarf-palm. The Arundo Donax, the tallest of European 
grasses, is largely grown for vine-stakes. 

Population.- or the area and population of the several 
provinces see ITALY. Between 1881 and 1901 the population in- 
creased a t  the rate of 20.5% and between 1901 and 1921 at  the 
rate of 13.8%. The total population in 1936 was 4,000,078 and 
the average density 403.1 per sq.mi., as compared with 359.1 for 
all Itzly. 

Agriculture.- Two types of agriculture prevail in Sicily- 
the extensive and the intensive. The former covers mainly the 
interior of the island and half the southern coast, while the lat- 
ter is generally adopted on the eastern and northern coasts. Large 
holdings of well over 1,000 ac. are indispensable to the profitable 
pursuit of extensive agriculture. 

Intensive agriculture in Sicily is limited to  fruit trees and fruit- 
bearing plants. Large extents of land along the coasts are 
exclusively cultivated as vineyards, or as  olive, orange and lemon 
groves. 

The by-products of the citrus-essences, citrate of lime, etc., 
are also of some importance. Vegetables are grown chiefly in the 
neighbourhood of large cities. Almonds are freely cultivated, and 
they seem to be the only trees susceptible also of cultivation upon 
the latifondi together mith grain. A large export trade in almonds 
is carried on with north and central Europe. Hazelnuts are grown 
in woods a t  a level of more than 1,200 f t .  above the sea. These 
also are largely exported to  central Europe for use in confec- 
tionery. 

The locust bean (used for forage), figs and peaches are widely 
grown, while in certain zones the pistachio and the manna-ash 
yield rich returns. On the more barren soil the sumach shrub, the 
leaves of which are used for tanning, and the prickly pear grow 
freely. The latter fruit constitutes, with bread, the staple food of 
the poorest part of the rural population for  several months in 
the year. 

Climatic conditions prevent cattle-raising in Sicily from being 
as prosperous an undertaking as in central Italy. The total num- 
ber of cattle in the island was 168.000 in 1930. Sheep and goats. 
which subsist more easily on scanty pasturage, are more numer- 
ous, the former totalling 727.000 and the latter 3og.000 in 1930. 
The wool harvest is scanty, and the production of butter a negli- 
gible quantity, though there is abundance of the principal prod- 
uct of Sicilian pasture lands, cheese of various kinds, for which 
there is a lively local demand. There were 66.000 hogs in 1930. 
The Sicilian race of horses ~ ~ ~ o u l d  be good but has degenerated in 
consequence of insufficient nourishment and overwork. 

A better breed of horses is being obtained by more careful 
selection, and by crossing with Arab and English stallions im- 
ported by the government. Horses in 1930 numbered 458,000. 

The absence of forests, which cover hardly 3% of the total 
area of the island, constitutes a serious obstacle to the prosperity 
of Sicilian pastoral and agrarian undertakings. The few remaining 
forests are almost all grouped around Etna and upon the high 
zone of the Madonian mountains. Plans for reforesting certain 
areas have been advanced. 

I n  that part of the island which is cultivated intensively some 
I I O , ~  75,347 gals. of wine were produced in 1938; 3.909.829 gals. 
of olive oil and 6 71% 742 tons of oranges and lemons were also pro. 
duced. The zone of the latifondi, or extensive culture, yielded 
361,775 tons of beans in 1938. 
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Of the grains, Sicily produced 1,177,697 tons of wheat, 75 948 

tons of barley, 54,343 tons of oats and 5,401 tons of maize In 
1938. 

Mining- The most important ~ i c i l i i n  mineral is undoubtedly 
sulphur, mined principally in Caltanissetta and Girgenti, and in 
minor quantities in Palermo and Catania. 

Another Sicilian mineral industry is the production of com- 
mon salt and rock-salt. The centre of the asphalt mining industry 
is the province of Syracuse. Pumice stone is also exported from 
Lipari. 

O t h e r  Industries.-Deep-sea fisheries give employment to 
many Sicilians, who exercise their calling not only off the coasts 
of their island, but along the north African shore, from Morocco 
to Tripoli. 

The majority of the Sicilian industries are directly connected 
with various branches of agriculture. Such, for instance, is the 
preparation of the elements of citric acid. Older and more flour- 
ishing is the Marsala industry. 

Marsala wine is a product of the western vineyards situated 
slightly above sea level. 

Another flourishing Sicilian industry carried on by a large 
number of small houses is that of preserving vegetables in tins. 
An artificial lake at  Piana dei Greci above Palermo is used for 
the production of electric power and for the irrigation of the 
Conca d'Oro. Good furniture is made a t  Palermo and lace (mostly 
from old patterns) a t  several places. 

Shipbuilding and repairing is also an important industry. In 
1939 there were 26 naval dockyards in or near Syracuse, 11 at  
Messina and 13 at Palermo. 

These installations, however, were mostly destroyed by Allied 
bombings during World U7ar 11, especially after the North African 
campaign. 

Communications.- Before 1860 there was no railway in Sicily. 
The total length of Sicilian railways is now nearly 1,20om., all 
single lines. Their construction was rendered very costly by the 
mountainous character of the island. Messina is connected with 
the railway system of the mainland by ferry-boats from Villa 
San Giovanni and Reggio. From Messina lines run along the 
northern coast to Palermo, and along the east coast, via Catania 
to Syracuse: the latter line is prolonged along the south of the 
island via Canicatti to Aragona Caldare, Girgenti and Porto Em- 
pedocle. From Catania another line runs westward through the 
centre of the island via San Caterina Xirbi (with a branch to 
Canicatti) to Roccapalumba (with a branch to Aragona Caldare), 
and thence northwards to Termini, on the line between Messina 
and Palermo. This is the direct route from Catania to Palermo. 
From Catania begins the line round Etna following its south, 
west and north slopes, and ending at  Giarret Riposto on the 
east coast railway. From Valsavoia (14m. south of Catania on 
the line to  Syracuse) a branch line runs to  Caltagirone. From 
Palermo a line runs southwards to  Corleone and San Carlo 
(whence there are diligences to Sciacca on the south coast) and 
another to Castelvetrano, Marsala and Trapani. Narrow;gauge 
railways have been constructed, especially in the south, so that 
Catania is linked up with Ragusa and Castelvetrano with Porto 
Empedocle and Licata. A steam tramway runs from Messina to 
the Faro a t  the north-east extremity of the island, and thence 
along the north coast to Barcelona, and another along the east 
coast from Messina to Giampilieri. Communications by  sea are 
important. A steamer leaves Naples every night for Palermo, and 
vice versa. Palermo, Messlna and Catania (qq.v.) are the most 
important harbours. Porto Empedocle and Licata share with 
Catania most of the sulphur export trade, and the other ports 
of note are Marsala, Trapani, Syracuse. 

Economic, I n t e l l e c t u a l  a n d  Mora l  Conditions.-AS a 
general rule, trade and the increase of production have not kept 
pace with the development of the ways of communication. The 
poverty of the Sicilian population is accentuated by the unequal 
distribution of wealth among the different classes of society. 
About one-fifth of the total area of the island belongs to 1.025 in- 
dividuals, and half of this is properly cultivated, the rest being 
badly or insufficiently so. But the proportion of the area of the 

island used for agricultural purposes is very high-no less than 
94:67;. A small but comparatively wealthy class-composed 
principally of the owners of 1atifondGresides habitually in the 
large cities of the island, or even at  Naples, Rome or Paris. 

Emigration only attained serious proportions within the last 
decade of the 19th century. I n  1897 the emigration from thc 
island was 15,994; in 1898, 21,320; and in 1899, ~ 4 ~ 6 0 4 .  Later 
it increased even more; in 1905 the emigrants numbered 106,000, 
and in 1906, 127,coo (3.5% of the population). Of these about 
three-fourths were adults; but the rapid increase in the population 
has more than covered the deficiency. Emigration, however, fell 
after World War I. 

When in 1860, Sicily was incorporated in the Italian kingdom, 
hardly a tenth of the population could read and write. Upon the 
completion of unity, elementary schools were founded every- 
where; but, though education was free, the indigence of the peas- 
ants in some regions prevented them from taking full advantage 
of the opportunities offered. I n  1931, 63% of the males over 6 
years of age, and 58% of the females could read. The University 
of Messina in 1938-39 had 2,813 students enrolled, that of Pa- 
lermo 3,356, and Catania 2,720. Brigandage of the classical type 
disappeared rapidly from Sicily with the end of the Bourbon re- 
gime in 1860. Energetic proceedings were also taken against the 
Mafia (q.v.), which had begun as a protection of the poor during 
the Spanish domination and later was frequently a criminal organ- 
ization. (G.G.CH. ;  G . M o . ; T . A . ; X . )  

New Measures.-The institution in  1925 of the Provvedi- 
tornto alle opere pubbliclze in Sicilia ( a  special commission for 
public works) rendered co-ordination and rapid action possible. 
By 1939 the total length of highways was 1,251 mi. Important 
harbour works, schools, aqueducts and other public works were 
undertaken. Marshy land was drained and new villages were 
built. Much was done in the way of co-operation and the granting 
of credits, especially after the Bank of Sicily ceased to be a bank 
of issue, and became (like the Bank of Naples and the Monte dei 
Paschi a t  Siena) a public credit institution. I t  was thus able t o  
create an association for  the cultural and econamic development 
of the island, out of which grew a regular motor service for tour- 
ists along the main routes. 

The National association for  the interests of southern Italy es- 
tablished a number of day-schools. 

Archaeology.-The pre-Hellenic inhabitants of Sicily are 
called by classical authors Sicani or Siculi, variant names of 
kindred tribes who doubtless migrated a t  much the same time 
from north Africa. I t  is, however, very convenient to  retain the 
two names, to apply the term Sicanian to the stone age, and to 
reserve Siculan for  the Chalcolithic and the bronze and iron ages, 
the first Siculan period being Chalcolithic, the second Siculan be- 
ing bronze age, while the beginnings of the iron or the third Sicu- 
lan period will be from 900 to 700 B.c., and the beginning of a 
fourth Siculan may be placed at  700 B.C. when the native civiliza- 
tion is hybridized with the Greek. 

T h e  Sicanian Period.-Pottery incised with geometrical de- 
signs, including one bell-beaker, the Sicanian period is known 
principally from two sites, Stentinello and Matrensa. Stone 
implements from these places were of poor quality and there 
were no other objects of interest except the pottery, which is 
hand-made and baked in an open fire. The surface is blackish- 
grey, and the ornament upon it ,  which looks as if it were merely 
incised, has a strange regularity produced by real stamps, not by 
puncture by bone awls. This phenomenon is unique a t  this early 
time. Most unfortunately no vases have been recovered intact, 
but from the fragments it  is inferred that there were, a t  any rate, 
hemispherical bowls, basins with ring handles and conical vases 
with a ring foot. The  pottery of the caverns at  Villafrati and Mo- 
arda belongs to a later stage of the Neolithic. The finding of a 
bell-beaker connects it  with the civilization of the dolmen- 
builders. 

Many parts of Sicily still remain to  be explored for traces of 
the Sicanian period, but so far  as the present material goes, the 
first Siculan does not seem to have evolved from the Sicanian, 
or, if it has, the steps are still missing; for all the outward and 
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material evidence of the two civilizations shows them to be very 
different. A few rock-hewn tombs of the first Siculan period 
have been discovered near Palermo and a considerable number 
near Girgenti, but the largest cemeteries were found by Paolo 
Orsi in the Syracusan district. The principal sites are those of 
Castelluccio, Melilli, Monte Racello, Monte Tabuto, Vallelunga 
and Monte Salia. The typical burial was in a rock-hewn chamber, 
the construction varying according t o  the nature of the ground, 
so that a t  Monte Tabuto the dead were buried in disused flint- 
mines, while at  Monte Racello natural caverns were enlarged for 
the purpose, and actual surface-graves were even formed out of 
slabs on the top of the broken ground. At Castelluccio, however, 
which may be taken as the standard case, the circular or elliptical 
chambers were hewn in a vertical face of rock and entered by a 
short horizontal corridor. 

Each chamber contained many skeletons, in one case no less 
than twenty-six. They were invariably buried in the squatting 
position, accompanied by  a small number of weapons and orna- 
ments and a regular equipment of pottery. I t  seems that the idea 
was to seat them as a t  a banquet, with large jars beside them to 
hold water, and smaller decorated cups out of which to drink it. 
The weapons and implements were sometimes of stone, especially 
flint, sometimes of copper in primitive forms as if the Neolithic 
period was only just past and hardly forgotten. Of personal orna- 
ments there were few. Of pottery, all hand-made, there were three 
kinds, viz., a rough household ware, pots of a better clay coated 
with a red or yellow slip and-far the most important-a ware 
covered either with a cream-coloured or dark-red slip on which 
very simple geometric patterns were executed in dark-brown. 
This painted ware is the peculiar distinction of the first period. 
Nothing very closely resembling it is known anywhere else. 

A curious fact is that an elaborately carved bone ornament 
found a t  Castelluccio is so nearly identical with one found in the 
second city of Hissarlik that the two must have had a common 
origin. 

T h e  Second S i c u l a n  Period.-The second Siculan period of 
the full bronze age is represented a t  its best by the cemeteries of 
Plemmirio, Milocca, Cozzo Pantano and Thapsos close to Syra- 
cuse, and by Caldare and Cannatello near Girgenti. All these con- 
tain Mycenaean imports, of which the earliest are clearly to be 
dated as late Minoan third period. (See AEGEAN CNILLZATION.) 
Bronze swords from the same sites are also quite definitely of 
Mycenaean origin, and prove the existence of a considerable direct 
trade with the Aegean. T o  Aegean influence is probably due the 
remarkable development in tomb-construction which characterizes 
the second Siculan. All the cemeteries consist of rock-hewn 
tombs; the construction is n o  more than a natural and logical 
evolution from the rock-tombs of the first Siculan. The roof of 
the chamber is sometimes of tholos form, which again recalls 
Aegean precedents. Inside it  is usually elliptical; a raised bench 
cut in the rock runs round it, and niches are often hewn in the 
walls. Within this chamber the dead were buried as if seated a t  
a stately banquet with the finest products of Sicilian potters for 
their table service and the rarest of foreign drinking cups. The 
size of the great food-basins is remarkable; they are often two and 
a half or three feet in height. 

The native pottery is made principally in a grey-faced ware 
ornamented with moulded strips or with a few sparsely incised 
lines; there is also a yellow-faced ware. Painted ware is unknown. 
The shapes are very few-a high stand, a biconical cup with side 
handles, a conical cup, a jug and one or two large water jars. 
Foreign trade added the amphora, pyxis, pedestalled cup and stir- 
rup-handled vase, and gave a great impetus to metal-working. 
Swords, daggers and even basins were imported, but the various 
hoards of bronze objects show that a great quantity of native 
work must have existed. The tombs, however, were systematically 
ransacked for metals, after the Roman time. Another proof of 
foreign influence is the introduction of the fibula, which appears 
a t  Cozzo Pantano for the first time. The earliest fibulae are of 
two types, the plain violin-bow with bamboo-knots and the harp- 
shaped or elbowed fibula, each made in a very massive farm. 

These four cemeteries near Syracuse must be assigned on the 

evidence of the foreign imports to the 14th and 13th centuries B.C. 
Caidare and Cannatelio, further inland, date from the 12th t o  
11th centuries. Latest of all, and marking the last stage of the 
bronze age, is Cassibile, a large cemetery near Syracuse, i n  which 
there were no Mycenaean products and the fibulae were percep- 
tibly less archaic. 

I n t e r m e d i a r y  Period.-Next in chronological order come 
four sites between Syracuse and Girgenti which span the gap 
between the bronze and iron ages, the later graves in  them 
belonging entirely to the early iron age. On Orsi's system they 
are to be classed as  intermediate between the second and the 
third Siculan. These are Pantalica, Grammichele, Caltagirone and 
Monte Dessueri. Here the form of the tomb is already beginning 
to be modified, the number of burials in each grave is smaller, 
and the tomb-furniture is later in character. This is especially 
perceptible in the personal ornaments; the fibulae have quite 
changed, for in  place of the primitive violin-bow the simple 
rounded bow is predominant and more sophisticated forms, like 
the eyed harp-fibula, begin to appear. 

In  addition to arm-rings and finger-rings and mirrors of bronze 
there are now found. though rarely, gold-rings. silver armlets and 
silver rings. Rectangular bronze "razors" come into use, like 
those known in Italy but of different origin. There are no weapons, 
perhaps owing t o  the rifling of the graves, but flame-shaped and 
leaf-shaped bronze knives occur. The native pottery is very varied 
in form at  this time, the best of i t  being in a ware faced with red 
haematite. Feather-patterned ware soon goes out of fashion; the 
impulse towards originality is killed by  a fondness for geo- 
metrically painted wares, the products of new Greek schools. 
These begin to  appear sporadically about goo B.C. 

T h e  I r o n  Age.--On a site like Pantalica, with a range of 
several centuries, we pass into the iron age without any striking 
changes. Modifications occur in the types of the fibulae and there 
is a gradual, but quite perceptible, deterioration of the pottery. 
All the bronze-age types of fibulae gradually give way to later 
forms, of which the most general and popular is the two-eyed 
serpentine, which continues in use down to 500 B.C. 

The first appearance of this fibula marks a distinct chronological 
point; i t  is the beginning of the early iron age, and if the contents 
of tombs belonging to this stage are isolated, and examined sepa- 
rately from the rest, then certain definite characteristics begin to  
appear. The old Siculan civilization of the great days survives in 
a much impoverished form; it  has entered upon its decadence, 
The architecture has lost all its beauty and elaboration of detail. 
Within a very simple chamber the dead are no longer seated a t  
a banquet, but extended a t  full length on the ground with their 
heads resting on a block of stone; and the objects buried with 
them consist of little but a few small water-jars and trumpery 
pots. We now pass into Orsi's third period, early in  the 9th cen- 
tury. The partial regeneration of Siculan life which begins gradu- 
ally in  the 9th century is entirely due t o  Greek influence, through 
trade, which preceded any actual colonization by  fully 150 years. 
Thus everything of interest in Siculan life from the 9th century 
to the 5th B.C. is either a Greek importation or the direct imitation 
of a Greek original. 

From a number of sites, the most important of which were 
Lentini (the ancient Leontinoi), Licodia and Finocchito, were ob- 
tained examples of geometrically painted vases, the earliest of 
which are of pure Dipylon style, while the latest are a hybridized 
product which may be termed Graeco-Siculan. A characteristic 
vase shown from Lentini, belongs to  the third Siculan period. If 
not an actual importation it  is a close copy of some Dipylonic orig- 
inal a t  least as early as the 8th century B.C. At Lentini there were 
still earlier types, little oenochoae and askoi painted with the 
simplest kind of linear designs. This style is not found even in the 
first of the Greek colonies, and must therefore, precede the period 
of colonization. Orsi is evidently justified in assigning i t  to  the 
8th and possibly to  the 9th century B.C. 

The introduction of these new models led to  the imitation of 
purely Greek shapes by the native potters, so that oenochoae 
and askoi were copied in the rough country ware, and to a closer 
study of decorative designs, which resulted in the production of 
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a new kind of white-faced ware with geometrical patterns painted 
upon it. This gradually improved in technique until i t  reached its 
high-water mark in the late third and early fourth Siculan periods. 
The Graeco-Siculan ware continued in use until it was finally re- 
placed about 500 B.C. by purely Greek imported vases. 

BIBLIOGRAPHY.-The original authority for this entire article is to 
be found in the various writings of Paolo Orsi. The references to the 
different Italian publications in which they appeared are given in 
T. E. Peet, The Stolte and Bronze Ages in I t a l y ;  and D. Randall- 
MacIver, The  Iron Age in I ta ly  ( I g z t ) .  These two works contain 
the literature of the subject in English. (D. R.-M.; x.) 

HISTORY 
O r i g i n a l  Inhabitants.- The island ( Z ~ e X i a ,  SiciLia) obvi- 

ously takes its name from the Sicels (Zt~eXoi, Siculi), a people 
whom we find occupying a great part of the island, chiefly east of 
the river Gela. We are told that they found in the island a people 
called Sicans (2 t~avoi ,  Sicani); but the outstanding fact is that 
archaeologically no substantial difference between them can be 
found; and probably both are branches of the Libyco-Iberian 
stock. 

I n  the north-west corner of the island we find a small territory 
occupied by a people who seem to have made much greater ad- 
vances towards civilized life, the Elymi, who probably came from 
Asia Minor, where they had already fallen under Greek influ- 
ence. Their towns were Eryx and Segesta. 

F o r e i g n  Colonists.-The Greeks were not the first coloniz- 
ing people who were drawn to the great island. As in Cyprus and 
in the islands of the Aegean, the Phoenicians were before them. 
Numerous small trading settlements grew up on promontories 
and small islands all round the coast, not much later, no doubt, 
than their colonies in North Africa and their factories in southern 
Spain. These were unable to  withstand the Greek settlers, and 
the Phoenicians of Sicily withdrew step by step to  form three 
considerable towns in the north-west corner of the island near 
to the Elymi, a t  the shortest distance by sea from Carthage- 
Motya, Solus and Panormus (see PALERMO). 

G r e e k  Colonization.- This begins with the foundation in 
735 B.c., of the Sicilian Naxos by Chalcidians of Euboea under 
Theocles. The next year Corinth began her system of settlement 
in the west: Corcyra, the path to Sicily, and Syracuse were planted 
as parts of one enterprise. From this time, for about 150 years, 
Greek settlement goes steadily on. The east coast, nearest to 
Greece and richest in good harbours, was occupied first. Here, 
between Naxos and Syracuse, arose the Ionian cities of Leontini 
and Catana (729 B.c.), and the Dorian Megara Hyblaea (726 
B.c.). Settlement on the south-western coast began in 691-90 B.C. 
with the joint Cretan and Rhodian settlement of Gela, and went 
on in the foundations of Selinus (the most distant Greek city on 
this side), of Camarina (598 B.c.), and in 582 B.C. of the 
Geloan settlement of Acragas (Agrigentum, Girgenti), planted on 
a high hill, a little way from the sea, which became the second 
city of Hellenic Sicily. On the north coast the Ionian Himera 
(founded in 648 B.c.) was the only Greek city in Sicily itself, 
but the Cnidians founded Lipara in the Aeolian Islands. At the 
north-east corner, opposite to Italy, and commanding the strait, 
arose Zancle, a city of uncertain date (first quarter of the 8th 
century B.c.) and mixed origin, better known as Messana 
(Messene, Messina). 

But there were also independent Sicel towns in the interior, 
and there was a strong religious intercommunion between the 
two races. Sicel Henna (Enna, Castrogiovanni) is the special 
seat of the worship of Demeter and her daughter. 

I n  the 7th century B.C. and the early part of the 6th the Greek 
cities of Sicily had their full share in the general prosperity. Their 
political constitutions were aristocratic, but civil dissensions led 
very early to  the rise of tyrants. The most famous if not the first 
is Phalaris (q.v.) of Acragas (Agrigentum). Under his rule the 
city a t  once sprang to the first place in Sicily, and he was the first 
Siceliot ruler who held dominion over two Greek cities, Acragas 
and Himera. This time of prosperity was also a time of intel- 
lectual progress. Stesichorus of Himera (c. 632-556 B.c.) holds a 
great place among the lyric poets of Greece. The architecture and 
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' sculpture of this age have also left some of their most remarkable 

monuments among the Greek cities of Sicily, especially at Selinus. 
In  this period, too, begins the fine series of Sicilian coins (see 
NUMISMATICS: Italy wzd Siczly). 

G r o w t h  of Tyrannies.-A change began in the 6th century. 
The Phoenician settlements in Sicily became dependent on 
Carthage, whose growing power began to be dangerous to the 
~~~~k~ of sicily. h ~ ~ ~ ~ ~ h i l ~  the growth of tyrannies in the ~~~~k 
cities was beginning to group several towns together under a single 
master, and thus to  increase the greatness of particular cities a t  
the expense of their freedom. Thus Theron of Acragas (488-47z), 
acquired also, like Phalaris, the rule of Himera. Anaxilaus of 
Rhegium, occupied Zancle and changed its name to Messana. 
The Deinomenid dynasty, began at  Gela in 505, and was in 485 
translated by Gelon (q.v.) to  Syracuse. That city now became 
the centre of a greater dominion over both Greeks and Sicels 
than the island had ever before seen. But Gelon, like several 
later tyrants of Syracuse, takes his place-and it  is the redeem- 
ing point in the position of all of them-as the champion of 
Hellas against the barbarian. Gelon was followed by his brother 
Hieron (478-467), the special subject of the songs of Pindar, 
whose influence extended as far as Italy, where he supported Locri 
against Anaxilaus of Rhegium and Cumae against the Etruscans. 
Acragas meanwhile flourished under Theron; but a war between 
him and Hieron led to slaughter and new settlement a t  Himera. 

None of these tyrannies was long-lived. The power of Theron 
fell to pieces under his son Thrasydaeus. When the power of 
Hieron passed in 467 B.C. to  his brother Thrasybulus the freedom 
of Syracuse was won by a combined movement of Greeks and 
Sicels. About 50 years of great prosperity followed. Art, science, 
poetry had all been encouraged by the tyrants. Empedocles of 
Acragas is best known from the legends of his miracles and of his 
death in the fires of Aetna; but he was not the less philosopher, 
poet and physician, besides his political career. Gorgias (q.v.) 
of Leontini had a still more direct influence on Greek culture, 
as father of the technical schools of rhetoric throughout Greece. 
Architecture, too, advanced, and the Doric style gradually lost 
somewhat of its ancient massiveness. 

During this time of prosperity there was no dread of Car- 
thaginian inroads. But now comes the great Sicel movement under 
Ducetius, who, between force and persuasion, came nearer towards 
uniting his people into one body than had ever been done before 
by founding the new city of Palicae in the plain. His power grew, 
and Acragas could withstand him only by  the help of Syracuse. 
But his work was cut short by his death in 440, though his founda- 
tion of Kale Akte lived on, and we presently hear of Sicel towns 
under kings and tyrants, all marking an approach to Greek life. 

Interference of Athens.-Sicilian isolation was broken in 
upon by the great Peloponnesian War. The Siceliot cities were 
drawn into alliance with one side or the other, till the main 
interest of Greek history gathers for a while round the Athenian 
attack on Syracuse. 

The interference of Athens in Sicilian affairs in  415 was partly 
in answer to  the cry of the exiles of Leontini, partly to  a quite 
distinct appeal from the Elymian Segesta. That  city, a n  ally of 
Athens, asked for  Athenian help against its Greek neighbour 
Selinus. 

The details of the great Athenian expedition (415-413) belong 
partly to the political history of Athens (q .v . ) ,  partly to  that of 
Syracuse (9.v.). But its results make it a marked epoch in Sicil- 
ian history, and the Athenian plans, if successful, would have 
changed the whole face of the West. The whole war was remark- 
able for the large entrance of the barbarian element into the 
Athenian reckonings; it  was undertaken on behalf of Segesta; 
the Sicels gave Athens valuable help; the greater barbarian 
powers out of Sicily also came into play. Some help actually 
came from Etruria. But Carthage was more far-sighted. I f  
Syracuse was an object of jealousy, Athens, succeeding t o  
her dominion, creating a power too nearly alike to her own, 
would have provoked far  greater jealousy. So Athens found no 
active support save a t  Naxos and Catana, though Acragas, if 
she would not help the invaders, a t  least gave no help to  her owq 
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PICTURESQUE SICILIAN VIEWS 

1. Ruins of a castle bu i l t  i n  396 B.C., h igh  on the hillside, overlooking 5. Cloisters of the Benedictine Monastery of Monreale. The arches, dec- 
Taormina; formerly the Acropolis of Tauromeniurn orated w i t h  mosaic, are supported by 216 pairs of columns. The style 

2. Looking down on Girgent i  (Agr igentum) f rom the rock o f  Athena. is Southern I ta l ian Romanesque 
The rock of Athena is identif ied by some scholars w i t h  the Acropolis 
of the Greek c i t y  of Acragas 6. Cathedral a t  Palermo, completed in 1185 by Archbishop Walter  of the 

3. Old house and courtyard i n  Taormina, the Casa Floresta Mi l l ,  an Englishman. The arch on the lef t  is one of the two  wh ich  
4. Taormina seen f rom the sea. The h i l l  of Mola may be seen i n  the back- connect the cathedral w i t h  the o ld  Campanile 

ground 
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rival. But after the Spartan Gylippus came, almost all the other 
Greek cities of Sicily were on the side of Syracuse. The main 
result of the expedition, as regards Sicily, was to bring the island 
more thoroughly into the thick of Greek affairs. Syracuse, threat- 
ened with destruction by Athens, was saved by the zeal of her 
metropolis Corinth in stirring up  the Peloponnesian rivals of 
Athens to help her, and by the advice of Alcibiades after his with- 
drawal to  Sparta. All chance of Athenian dominion in Sicily or 
elsewhere in the west came to an end. Syracuse repaid the debt 
by good service to  the Peloponnesian cause, and from that time 
the mutual influence of Sicily and old Greece is far stronger than 
in earlier times. 

C a r t h a g i n i a n  Wars.-But before the war in  old Greece was 
over, 70 years after the great victory of Gelon (qro), the Greeks 
of Sicily had to undergo barbarian invasion on a vaster scale 
than ever. The disputes between Segesta and Selinus called in 
these enemies also. Carthage, after a long period of abstention 
from intervention in Sicilian affairs, and the observance of a wise 
neutrality during the war between Athens and Syracuse, stepped 
in as the ally of Segesta, the enemy of her old ally Selinus. Her 
!eader was Hznnibal, grandson 2nd avenger of the Hamilcar who 
had died a t  Himera. I n  409, a t  the head of a vast mercenary host, 
he sailed to  Sicily, attacked Selinus (q.v.), and stormed the town 
after a murderous assault of nine days. Thence he went to 
Himera, with the object of avenging his grandfather. By this 
time the other Greek cities were stirred to help, while Sicels and 
Sicans joined Hannibal. At last Himera was stormed, and 3,000 
of its citizens were solemnly slaughtered on the spot where Hamil- 
car had died. Hannibal then returned to Carthage after an ab- 
sence of three months only. The Phoenician possessions in Sicily 
now stretched across the island from Himera to Selinus. The 
next victim was Acragas, against which another expedition sailed 
in 406 under Hannibal and Himilcon; the town was sacked and 
the walls destroyed, and the population took refuge at  Gela. 

Meanwhile the revolutions of Syracuse affected the history of 
Sicily and of the whole Greek world. Dionysius (9.v.) the tyrant 
began his reign of 38 years in the first months of 40j. Almost a t  
the same moment, the new Carthaginian commander, Himilcon, at- 
tacked Gela and Camarina. Dionysius, coming to the help of Gela, 
was defeated, and evacuated both i t  and Camarina, leaving them 
for the Carthaginians to plunder. H e  was charged (no doubt with 
good ground) with treachery. But now a peace, no doubt arranged 
at  Gela, was formally concluded. Carthage was confirmed in her 
possession of Selinus, Himera and Acragas, with some Sican dis- 
tricts which had opposed her. The people of Gela and Camarina 
were allowed to occupy their unwalled towns as tributaries of 
Carthage. Leontini, latterly a Syracusan fort, as well as Messana 
and all the Sicels, were declared independent, while Dionysius 
was acknowledged as master of Syracuse. Under him Sicily be- 
came for the first time the seat of a great European power, while 
Syracuse, as its head, became the greatest of European cities. 

The reign of Dionysius (405-367) is divided into marked 
periods by four wars with Carthage, in 398-397, 39~391,383-378 
and 368-367. I n  the first Dionysius took and destroyed the Phoeni- 
cian stronghold of Motya; but Himilcon founded Lilybaeum as a 
substitute on the mainland in the following year (396), destroyed 
Messana, founded the hill-town of Tauromenium above Naxos 
for Sicels who had joined him, defeated the fleet of Dionysius off 
Catana and besieged Syracuse. But the Carthaginians suffered 
from pestilence in the marshes of Lysimeleia; and after a masterly 
combined attack by land and sea by Dionysius Himilcon went 
away utterly defeated, taking with him his Carthaginian troops 
and forsaking his allies. Gela, Camarina, Himera, Selinus, 
Acragas itself, became subject allies of Dionysius. The Cartha- 
ginian dominion was cut down to what it  had been before Hanni- 
bal's invasion. Dionysius then planted mercenaries a t  Leontini, 
conquered some Sicel towns, Henna among them, and made 
alliances with others. H e  restored Messana, peopling it with 
motley settlers, among whom were some of the old Messenians 
from Peloponnesus. But yielding to Spartan opposition Dionysius 
moved them to the north coast, where they founded Tyndaris. 
H e  took the Sicel Cephaloedium (CefalG), and even the ~ l d  

Phoenician border-fortress of Solous was betrayed t o  him. H e  
beat back a Rhegine expedition; but his advance was checked by 
a failure to take the new Sicel settlement of Tauromenium. His  
enemies of all races now declared themselves. Many of the Sicels 
forsook him; Acragas declared herself independent; Carthage 
again took the field. 

I n  the war of 392-391 most of the Sicels joined the Cartha- 
ginian leader Magon; but he was successfully withstood a t  Agy- 
rium by Agyris, the ally of Dionysius. The two tyrants drove 
Carthage to a peace by which she abandoned all her Sicel allies 
to Dionysius, who founded the towns of Hadranum and Halaesa 
for them. This time he took Tauromenium and settled it  with his 
mercenaries. 

Dionysius in  390-387 warred against the Italiot cities in alliance 
with their Lucanian enemies. Rhegium, Croton, the whole toe of 
the boot, were conquered. In  the Adriatic he helped Hellenic 
extension, desiring no doubt to  secure the important trade route 
into central Europe. H e  planted directly and indirectly some 
settlements in  Apulia, while Syracusan exiles founded the more 
famous Ancona. H e  helped the Parians in their settlements of 
I s a  and Pharos; he took into his pay Il!yrian warriors with Greek 
arms, and helped the Molossian Alcetas to win back part of his 
kingdom. H e  was even charged with plotting with his Epirot ally 
to plunder Delphi, and sent a fleet along the west coast of Italy, 
to carry off the wealth of the great temple of Caere. 

I n  the third war (383-378) Dionysius seems for  once to  have 
had his head turned by a first success. His demand that Carthage 
should altogether withdraw from Sicily was met by  a crushing 
defeat. Then came a treaty by which Carthage kept Selinus and 
part of the land of Acragas. Dionysius had also to  pay 1,000 
talents. I n  the last years of his reign he gave help to  Sparta 
against Thebes, sending Gaulish and Iberian mercenaries to take 
part in Greek warfare. His last war with Carthage, which began 
with an invasion of western Sicily, and which was going on at  his 
death in  367 B.c., was ended by  a peace by which the Halycus 
remained the boundary. 

The tyranny of Dionysius fell, a s  usual, in the second genera- 
tion; but it  was kept up for  ten years after his death by the energy 
of Philistus, now minister of his son Dionysius the younger. I t  
fell with the return of the exile Dion in 357. 

Between the death of Dion in 354 and the coming of Timoleon 
in 344 we hear of a time of confusion in which Hellenic life 
seemed likely to die out. The cities, Greek and Sicel, were 
occupied by tyrants. The work of Timoleon ( q . ~ . ) ,  whose 
headquarters were first a t  Tauromenium, then a t  Hadranum, 
was threefold-the immediate deliverance of Syracuse, the restor- 
ation of Sicily in general to freedom and Greek life, and the de- 
fence of the Greek cities against Carthage. T h e  great victory of 
the Crimissus in 339 led t o  a peace with Carthage with the old 
frontier; but all Greek cities were to  be free, and Carthage was 
to give no help to  any tyrant. 

During the 20 years after the death of Timoleon (336-317) the 
Carthaginians played off one city and party against another, and 
Agathocles (q.v.), following the same policy, became in 317, by 
treachery and massacre, undisputed tyrant of Syracuse, and spread 
his dominion over many other cities. Acragas, strengthened by 
Syracusan exiles, now stands out again as the rival of Syracuse. 
The Carthaginian Hamilcar won many Greek cities to  the Punic 
alliance. Agathocles, however, with Syracuse blockaded by  a 
Carthaginian fleet, planned to carry the war into Africa. 

For more than three years (310-307) each side carried on war- 
fare in the land of the other. Carthage was hard pressed by 
Agathocles, while Syracuse was no less hard pressed by Hamilcar. 
Agathocles won many battles and towns; he quelled mutinies of 
his own troops; by inviting and murdering Ophellas, lord of 
Cyrene, he doubled his army and brought Carthage near to  de- 
spair. Meanwhile Syracuse, all but lost, had driven back Hamil- 
car, and had taken him prisoner in an unsuccessful attack on 
Euryelus, and slain him when he came again with the help of the 
Syracusan exile Deinocrates. Acragas, deeming Agathocles and 
the barbarians alike weakened, proclaimed freedom for the 
Sicilian cities under her own headship. But her hopes perished 
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when Agarhocles came back from Africa, landed at  Selinus, and 
merched to Syracuse, taking one town after another. H e  now 
relieved Syracuse from the Carthaginian blockade; his mercen- 
aries gained a victory over Acragas; and he sailed again for 
Africa; when fortune turned against him there he left his sons and 
his army to death, bondage or Carthaginian service, and came back 
to Sicily almost alone. Yet he could still gather a force which 
enabled him to seize Segesta, to slay or enslave the whole popula- 
tion and to settle the city with new inhabitants. A peace with 
Carthage, with the old boundary, secured Agathocles in  the posses- 
sion of Syracuse and eastern Sicily (301). 

At some stage of his African campaigns Agathocles had taken 
the title of king. In  his old age he took a wife of the house of 
Ptolemy; he gave his daughter Lanassa to  Pyrrhus, and estab- 
lished his power as the first Sicilian ruler of Corcyra. 

The Appearance  of Rome.--On the death of Agathocles ty- 
rants sprang up in various cities. Acragas, under its king Phintias, 
won back for the moment somewhat of its old greatness. By a 
new depopulation of Gela, he founded the youngest of Siceliot 
cities, Phintias, a t  the mouth of the southern Himera. Messana 
was seized by the disbanded Campanian mercenaries of Agathocles 
(c. 282)) who proclaimed themselves a new people in a new city 
by the name of Mamertines, children of Mamers or Mars. Mes- 
sana became an Italian town-"Mamertina civitas." 

The  Campanian occupation of Messana is the first of the chain 
of events which led to  the Roman dominion in Sicily. Pyrrhus 
(q .v . )  came as the champion of the western Greeks against all 
barbarians, whether Romans in Italy or Carthaginians in Sicily. 
His Sicilian war (278-2 76) was a mere interlude between the 
two acts of his war with Rome. 

The  Greek king, on his way back to fight for Tarentum 
against Rome, had to cut his way through Carthaginians and 
Mamertines in Roman alliance. His saying that he left Sicily as 
a wrestling-ground for Romans and Carthaginians was the truth 
of the matter. Very soon came the first war between Rome and 
Carthage (the "First Punic War"). 

Sicily never had a more hopeful champion than Hieron 11. of 
Syracuse, who, claiming descent from Gelon, pressed the Mamer- 
tines hard. H e  all but drove them to the surrender of Messana; 
he even helped Rome to chastise her own rebels a t  Rhegium. 

The  exploits of Hieron had already won him the title of king 
(2 70) a t  Syracuse; but his alliance with Rome (263) marks a 
great epoch in the history of the Greek race. H e  was the first 
of Rome's kingly vassals. His only obligation was to give help 
t o  the Roman side in war; within his kingdom he was free. 

F i r s t  P u n i c  War.-During the 23 years of the First Punic 
War (264-241) the rest of the island suffered greatly. The war 
fo r  Sicily was fought in and around Sicily, and the Sicilian cities 
were taken and retaken by the contending powers (see PUNIC 

WARS). By the treaty which ended the war in 241 Carthage ceded 
to Rome all her possessions in Sicily, which thus became the first 
Roman province. 

We have no picture of Sicily in the first period of Roman rule. 
One hundred and seventy years later, several towns within the 
original province enjoyed various degrees of freedom, which they 
had doubtless kept from the beginning. Panormus, Segesta, with 
Centuripae, Halaesa and Halicyae, once Sicel but now Hellenized, 
kept the position of free cities. The rest paid tithe to the Roman 
people as landlord. The province was ruled by a praetor sent 
yearly from Rome. I t  formed, as it  had even from the Carthagin- 
ian period, a closed customs district. Within the Roman province 
the new state of things called forth much discontent; but Hieron 
remained the faithful ally of Rome through a long life. On his 
death (215) and the accession of his grandson Hieronymus, his 
dynasty was swept away by the last revolution of Greek Syra- 
cuse. The result was revolt against Rome, the great siege and 
capture of the city, the addition of Hieron's kingdom to the 
Roman province. Two towns only, besides Messana, which had 
taken the Roman side, Tauromenium and Netum, were admitted 
to  the full privileges of Roman alliance. Some towns were de- 
stroyed; the people of Henna were massacred. Acragas, again 
held for Carthage, was the centre of a campaign (214-210). 

R o m a n  Sicily.-Independent Sicilian history now comes to 
an end for many ages. The allied cities kept their several terms' 
of alliance; the free cities kept their freedom; elsewhere the land 
paid to  the Roman people, according to the law of Hieron, the 
tithe which i t  had paid to Hieron. But, as the tithe was let out 
to pz~blicani, oppression was easy. The praetor, after the occupa- 
tion of Syracuse, dwelt there in the palace of Hieron as in the 
capital of the island. But, as a survival of the earlier state of 
things, one of his two quaestors was quartered a t  Eryx, the other 
being in attendance on himself. Under the supreme dominion of 
Rome even the unprivileged cities kept their own laws, magis- 
trates and assemblies, provision being made for suits between 
Romans and Sicilians and between Sicilians of different cities. 

Sicily was the first land to be  tilled by slave-gangs, on the 
estates both of rich natives and of Roman settlers. I t  became the 
granary of Rome and the free population naturally degenerated 
and died out. The slaves were most harshly treated, and even 
encouraged by their masters to rob. The land was full of disorder, 
and the praetors shrank from enforcing the law against offenders, 
many of whom, as Roman knights, might be their own judges. Of 
these causes came the two great slave-revolts of the second half of 
the 2nd century B.C. The first lasted from 136 to 132, the time 
of Tiberius Gracchus and the fall of Numantia. Enna and Tauro- 
menium were the headquarters of the revolt. The second lasted 
from 104 to 99, the time of the Cimbrian invasion. 

Pirates troubled the coast, and all other evils were outdone 
by the three years' government of Verres (73-71 B.c.). Verres 
plundered and impoverished everywhere, removing anything of 
value, especially works of art,  that took his fancy, and there is 
hardly a city that had not to  complain of what it  suffered a t  his 
hands. Another blow was the occupation of Messana by Sextus 
Pompeius in 43 B.C. H e  was master of Sicily for seven years, and 
during this period the corn supply of Rome was seriously af- 
fected. Augustus planted Roman colonies a t  Palermo, Syracuse, 
Tauromenium, Thermae, Tyndaris and Catana, but, as elsewhere, 
Latin in no way displaced Greek; it  was simply set up alongside 
of it  for certain purposes. I n  the division of provinces between 
Augustus and the senate, Sicily fell to the latter. Under the em- 
pire it had practically no history. Christianity was not introduced 
until after the middle of the 1st century A.D. Few emperors 
visited Sicily; Hadrian was there, as everywhere, in A.D. 126, and 
ascended Etna. Septimius Severus was proconsul of Sicily before 
he became emperor, probably in 189. In  the division of Constan- 
tine, when the word "province" had lost its meaning, when Italy 
itself was mapped out into provinces, Sicily became one of these 
last. Along with Africa, Raetia and western Illyricum, it  became 
part of the Italian praefecture; along with the islands of Sardinia 
and Corsica, i t  became part of the Italian diocese. 

The earlier stages of Teutonic advance in the empire did not 
touch Sicily. Alaric thought of a Sicilian expedition, but a 
storm hindered him. Sicily was reached by the Vandals from 
Carthage; Gaiseric (440) subdued the great island for which 
Roman and Phoenician had striven, and his capture of Sicily was 
not a piratical incursion, but part of a larger design. But eventu- 
ally (476) he made a treaty with Odoacer and gave up the island 
on condition of a tribute, which was never paid by Theodoric. 
Sicily was (from 491) ruled by a Gothic count and the Goths 
claimed to have treated the land with special tenderness. Theodoric 
gave Lilybaeum to the Vandal king Thrasamund as the dowry 
of his sister Analafrida, but it  had returned to the possession of 
the Goths when Belisarius, conqueror of Africa, demanded it i s  
vain as part of the Vandal possessions as a pretext for declaring 
war (533). In  the Gothic war Sicily was the first land t o  be 
recovered for the empire, and that with the good will of its people 
(535). Panormus alone was stoutly defended by its Gothic 
garrison. In  550 Totila took some fortresses, but the Goths were 
driven out the next year. 

See E. A. Freeman, History of Sicily (1891-94) ; Pauly-Wissowa, 
Realencyclopadie, S.V.  Bi~eXia  for the ancient geography, history, 
etc. of the island (bibl.) ; B. Pace, "Arti ed artisti della Sicilia antica" 
(1922) (Memorie dei Lincei 5 .  xv. 469 s q q . )  for a survey of the ancient 
ar t ;  and B. Pace, "I Barbari e i Bizantini in Sicilia" (from Archivio 
Storico Siciliano, vols. xxxv., xxxvi.) (Palermo, I ~ I I ) ,  for the 5th-9th 
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ce~turies after Christ. The very n_tlmerfills rock rut churches, cata- 
conil~s and habitations of this period are characteristic. 

(E. A. F.; T. A.) 
Sici ly Under the Eastern Empire.-~icily was thus won 

back to the R~~~~ dominion. F~~ 430 years some part of sicily, 
for 282 the whole of it, again remained a R~~~~ province. 

the later mapping out of the empire into military divi- 
sions, the thenze (ohpa) of sicily took in both the island and the 
nearest peninsula of the mainland, the oldest ~h~ island 
itself was divided for financial purposes into syracuse and Lily- 
baeum. ~h~ ~ ~ ~ b ~ ~ d  and ~ ~ ~ ~ k i ~ h  masters of the peninsula 
never fixed themselves in the island. When the Frank took the 
imperial crolvn of the west ,  sicily still kept its allegiance to the 
Augustus at  Constantinople, but was torn from the empire by the 
next race of conquerors. 

~ ~ ~ l ~ ~ i ~ ~ t i ~ ~ l  ~ ~ l ~ t i ~ ~ ~  with Italy.qy, is  connection of 
sicily with the eastern division of the empire no doubt largely 
helped to keep up Greek life in the island. Still the connection 
with Italy was close, especially the ecclesiastical connection. 
The great source of our knowledge of Sicily in  the century which 
followed the reconquest by ~ ~ l i ~ ~ ~ i ~ ~  is the L~~~~~~ of pope 
G ~ ~ ~ ~ ~ > ,  the G ~ ~ ~ ~ .  G ~ ~ ~ ~ ~ ~ , ~  L~~~~~~ are largely occupied with 
the affairs of the great Sicilian estates held by the Roman Church, 
as by the churches of ;\Iilan and Ravenna, but they also illustrate 
the general condition of the island, we hear of ~ ~ ~ i ~ h ~ ~ ~ ~ ~ ;  
Jews were plentiful, and Gregory causes compensation to be made 
for the unlawful destruction of synagogues. Of paganism we find 
no trace, save that pagan slaves were held by Jews. Sicily 
belonged to the Latin patriarchate; but we already see glimmer- 
ings of the coming disputes between the E~~~~~~ and western 
Churches. 

E a r l y  Saracen  Infoads,In the 9th, Ioth and II th  ten- 
turies the drama of Sicily was acted again. ~h~ island was 
again disputed between Europe and Africa. Panormus and Syra- 
cuse were again the headquarters of races and creeds, of creeds 
even more than of races. The older religious differences were 
compared with the strife for life and death between Christendom 
and Islam, Gregory and ~ ~ h ~ ~ ~ ~ d  were contemporaries, and, 
though Saracen occupation did not begin in Sicily till more than 
two centuries after Gregory's death, saracen inroads began much 
sooner. In 655 part of Sicily was plundered, and its inhabitants 
carried to Damascus. Then came the strange episode of the visit 
of Constans 11. (641-668), the first emperor, i t  would seem, who 
had set foot in Sicily since Julian. After a war with the L ~ ~ -  
bards, after 12 days' plunder of Rome, he came on to Syracuse, 
where he was murdered in 668, Sicily now saw for the first time 
the setting up of a tyrant in the later sense. Mezetius, commander 
of the Eastern army of Constans, revolted, but Sicily and Roman 
Italy kept their allegiance to the new emperor, Constantine 
Pogonatus, who came in person to destroy him. Then came an- 
other Saracen inroad from Alexandria, in which Syracuse was 
sacked. Towards the end of the 8th century, though Sicily itself 
was untouched, its patricians and their forces play a part in the 
affairs of southern Italy as enemies of the Frankish power. 
Charlemagne himself was believed to have designs on Sicily; but, 
when it  came t o  Saracen invasion, the sympathies of both pope 
and Caesar lay with the invaded Christian land. 

dafacen  Conquest.-In 813 a peace for ten years lvas 
between the Saracens and the patrician Gregory. A few years 
after it  expired Saracen settlement in the island began. About 
this time Crete was seized by Spanish adventurers. But the first 
Saracen settlers in  Sicily were the African neighbours of Sicily, 
and they were called to  the work by treason within the island. 
The second Semitic conquest of Sicily began in 827 at  Mazzara 
on the old border of Greek and Phoenician. The advance of the 
invaders was slow. I n  two years all that was done was to occupy 
Mazzara and Mineum, and seemingly to destroy Agrigentum, well 
used to destruction. Attacks on Syracuse failed; so did attacks 
on Henna-Custruvz E?zlzae, now changing into Castrum Jolzan~zis, 
Castrogiovanni. The actual gain was small; but the invaders took 
seizin alike of the coast and of the island. 

rZ far greater conquest followed when new invaders came from 
Spain. In 831 Panormus passed away for ever from Roman, for 

1 230 years frnm Chriqtian7 rule. Syracuse was for  50 years. not 
only, as of old, the bulwark of Europe, but the bulwark of Chris- 
tendom. By the conquest of Panormus the Saracens were fiEnly 
rooted in the island. Xt became the seat of the amir o r  lord of 
Sicily. For a time, the Saracen advance was hindered by dissend 
sions between the African and the Spanish settlers. In the end the 
Muslim conquests in Sicily became an Aghlabite principality own- 
ing at  best a formal superiority in the princes of KairarvBn. With 
the Saracen occupation begins a new division of the island, which 
becomes convenient in tracing the progress of Saracen conquest. 
This is into three valleys, known in later forms of language as 
Val di hfazzara or Mama in the N.W., Val di Noto in the S.E. 
and Demone in the N.E. The first Saracen 
Val di Maizara answers roughly to the old Carthaginian posses- 
sions. From Panormus the amir or lord of Sicily, Mohammed ibn 
Abdallah, sent forth his plunderers throughout Sicily and even 
into southern Italy. There, however, they made no lasting settle- ments. 

The chief work of the next ten years was the 'Onquest lhe 
Val di Noto, but the first great advance was made elsewhere. I n  

j 843 ilie Saracens won the Mamertine ciiy, Messina, and thus 
stood in the path between Italy and Sicily. At last, in 859, the 
Very centre of the island, the stronghold of ~ e n n a ,  was taken, and 
the main part of Val di Noto followed. But the divisions among 
the Muslims helped the Christians; they won back several towns, 
and beat attacks On Syracuse and TaurOmenium. is 
Strange that the reign of Basil the ~ a c e d o n i a n  ( ~ 6 ~ ) ,  a time of 
such renewed vigour in the empire, was the time of the greatest 
of all losses in Sicily. I n  Italy the imperial frontier largely ad- 
vanced; in Sicily imperial fleets threatened Panormus. But in 
875 the accession of IbrLhim ibn Ahmad in Africa changed the 
face of things. The amir in Sicily, Ja'far ibn Ahmad, received 
strict orders to act vigorously against the eastern towns. 1n 877 
began the only successful Semitic siege of Syracuse, s he next 
Year the city passed for the first time under the yoke of strangers 

the 
'l'hus in 51 years the imperial and Christian territory in Sicily 

was Cut down to a few points on or near the eastern coast, t o  the 
Val Demone in short without Messina. But between Muslim dis- 
sension and Christian valour the struggle had still to  be waged for  
87 years. Henna had been the chief centre of Christian resistance 
a generation earlier; its place was now taken by the small fort of 
Rametta not fa r  from Messina. The hIuslims of Sicily were busy 
in civil wars. I n  900 Panormus had to be won by  a son of 
Ibrahim from Muslim rebels provoked by his father's cruelty. 
But when Ibrghim himself came into Sicily, renewed efforts 
against the Christians led to  the first taking of Tauromenium 
(908), of Rametta and of other points. The civil war that fol- 
lowed his death, the endless revolutions of Agrigentum hindered 
any real Saracen occupation of eastern Sicily. The  emperors 
never gave up their claims to Sicily or their hopes of recovering 
it. Besides the struggle with the Christians in the island, there 
was often direct warfare between the empire and the Saracens; 
but such warfare was more active in Italy than in Sicily. I n  956 
a peace or truce was made by the emperor Constantine Porphyro- 
genitus. A few years later, Otto the Great, the restorer of the 
Western empire, looked to Sicily as a land to be won back for 
Christendom. In  963 Tauromenium was taken, and became for  
IOO years a Mohammedan possession. Rametta was the last 
stronghold to fall (965). 

Reconquest  b y  Eas te rn  Empire.-Thus in 138 years the 
Arab did what the Canaanite had never done. The whole island 
was a Semitic, that is a Mohammedan, possession. But its 
first and longest period lasted only 73 years. I n  1038, George 
Maniaces, the first captain of his time, was sent by  the eastern 
emperor to win back the lost land. He too was helped by Saracen 
dissensions. The amir Abul-afar became a Roman vassal, and, 
like Alaric of old. became magister ntilitztwz in the Roman army. 

/ His brother and rival, Abuhafas. brought help from Africa; and 
finally all joined against the Christians. Four years of Christian 
victory (1038-42) followed. In  the host of Maniaces were men 
of all races. Town after town was delivered, first Messina, 
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then Syracuse, then a crowd of others. The exact extent of the 
reconquest is uncertain; Byzantine writers claim the deliverance 
of the whole island; but it  is certain that the Saracens never lost 
Panormus. But court influence spoiled everything: Maniaces was 
recalled; under his successor Stephen, brother-in-law of the em- 
peror Michael, the Saracens won back what they had lost. Mes- 
sina alone held out, for how long a time is uncertain. But a con- 
queror came who had no empresses to thwart him. I n  1060 
began the 30 years' work of the first Roger. 

Sici ly  U n d e r  Saracen  Rule.-Thus for 263 years the Chris- 
tian people of some part or other of Sicily were in subjection to 
Muslim masters. The land was won bit by bit. One town was 
taken by storm; another submitted on terms harsher or more 
favourable. The condition of the Christians varied ftom that of 
personal slaves to that of communities left free on the payment 
of tribute. The great mass were in the intermediate state usual 
among the non-Mohammedan subjects of a Mohammedan power. 
While the conquest was going on, the towns that remained uncon- 
quered gained in point of local freedom. They became allies 
rather than subjects of the distant emperor. So did the tributary 
districts, as long as the original terms were kept. But, as ever, 
the condition of the subject race grew worse. After the complete 
conquest of the island, while the mere slaves had turned Moham- 
medans, there is nothing more heard of tributary districts. Still, 
Christianity and the Greek tongue never died out; churches and 
monasteries received and held property; there still are saints and 
scholars. I t  would be rash to deny that traces of other dialects 
may not have lingered on; but Greek and Arabic were the two 
written tongues of Sicily when the Normans came. The Sicilian 
Saracens were hindered by their internal feuds from ever becom- 
ing a great power; but they stood high among Mohammedan na- 
tions. Their advance in civilization is shown by their position 
under the Normans, and above all by their admirable style of 
architecture. (See PALERMO.) They had a literature which 
Xorman kings studied and promoted. The Normans, in short, 
came into the inheritance of the two most civilized nations of 
the time, and allowed them to flourish side by side. 

N o r m a n  Conquest.-The most brilliant time for Sicily as a 
power in  the world begins with the coming of the Normans. 
Never before or after was the island so united or so independent. 
Some of the old tyrants had ruled out of Sicily; none had ruled 
over all Sicily. The Normans held all Sicily as the centre of a 
dominion which stretched far beyond it. The conquest was the 
work of one man, Count Roger of the house of Hauteville. (See 
ROGER I . )  The conquests of the Normans in Italy and Sicily 
form part of one enterprise; but they altogether differ in  char- 
acter. I n  Italy they overthrew the Byzantine dominion; their 
own rule was perhaps not worse, but they were not deliverers. 
I n  Sicily they were welcomed by the Christians as deliverers 
from infidel bondage. 

As in the Saracen conquest of Sicily, as in the Byzantine 
recovery, so in the Norman conquest, the immediate occasion was 
given by a home traitor. Count Roger had already made a plun- 
dering attack, when Becumen of Catania, driven out by his 
brother, urged him to serious invasion. Messina was taken in 
1060, and became for a while the Norman capital. The Christians 
everywhere welcomed the conqueror. But a t  Troina they pres- 
ently changed their minds, and joined with the Saracens to  be- 
siege the count in their citadel. At Catania Becumen was set up 
again as Roger's vassal, and he did good service till he was killed. 
Roger soon began to fix his eye on the Saracen capital. But 
Palermo was not taken until 1071, and then only by the help of 
Duke Robert, who kept the prize to himself. Still its capture was 
the turning-point in the struggle. Taormina (Tauromenium) was 
won in 10 78. Syracuse, under its amir, Benarvet, held out stoutly. 
H e  retook Catania by the help of a Saracen to whom Roger had 
trusted the city, and whom he himself punished. Catania was 
won back by the count's son Jordan. But progress was delayed 
by Jordan's rebellion and by the absence of Roger in his brother's 
wars. I n  1085 Syracuse was won. Next year followed Girgenti 
and Castrogiovanni, whose chief became a Christian. Noto held 
out till logo. Then the whole island was won, and Roger com- 

pleted his conquest by a successful expedition to  Malta. 
Saracens U n d e r  N o r m a n  Rule.-The condition of the Sara- 

cens under the Normans differed in different places according to 
the circumstances of conquest. The Mohammedan religion was 
everywhere tolerated, in many places much more. But it  would 
seem that, just as under the Muslim rule, conversions from Chris- 
tianity to Islam were forbidden. On the other hand, conversions 
from Islam to Christianity were not always encouraged; Saracen 
troops were employed from the beginning, and Count Roger seems 
to have thought them more trustworthy when unconverted. At 
Palermo the capitulation secured to the Saracens the full enjoy- 
ment of their own laws; Girgenti was long mainly Saracen; in 
Val di Noto the Saracens kept towns and castles of their own. 
The ecclesiastical relations between Greeks and Latins are harder 
to trace. At the taking of Palermo the Greek bishop was restored; 
but his successors were Latins, and Latin prelates were placed in 
the bishoprics which Count Roger founded. Urban 11. visited 
Sicily to promote the union of the Church, and he granted to the 
count those special ecclesiastical powers held by the counts and 
kings of Sicily as hereditary legates of the Holy See which grew 
into the famous Sicilian monarchy. But Greek worship went on; 
a t  Messina it lingered till the I 5th century, and i t  has been since 
brought back by the Albanian colonists. But the Greeks of Sicily 
have long been united Greeks, admitting the authority of the 
see of Rome. 

Linguist ic  E lements  in Sicily.-In its results the Norman 
conquest of Sicily was a Latin conquest far more thorough than 
that which had been made by the Roman commonwealth. The 
Norman princes protected all the races, creeds and tongues of the 
island, Greek, Saracen and Jew. But new races came to settle 
alongside of them, all of whom were Latin as far as their official 
speech was concerned. The Normans brought the French tongue 
with them; it  remained the court speech during the 12th century, 
and Sicily was thrown open to all speakers of French, many of 
whom came from England. There was constant intercourse be- 
tween the two great islands, both ruled by  Norman kings, and 
many natives of England filled high places in Sicily. But French 
was only a language of society, not of business or literature. The 
languages of inscriptions and documents are Greek, Arabic and 
Latin, in private writings sometimes Hebrew. The kings under- 
stood Greek and Arabic, and their deeds and works were com- 
memorated in both tongues. Hence comes the fact, a t  first sight 
so strange, that Greek, Arabic and French have all given way to a 
dialect of Italian. But the cause is not far to seek. The Norman 
conquest opened Sicily to settlers from Italy, above all from the 
Norman possessions in Italy. Under the name of Lombards, they 
became an important, in some parts a dominant, element. Thus 
at  Messina, where we hear nothing of Saracens, we hear much of 
the disputes between Greeks and Lombards. The Lombards had 
hardly a distinct language to bring with them. At the time of 
the conquest, French had already become a distinct speech from 
Latin; Italian hardly was such. The Lombard element, during 
the Norman reign, shows itself, not in  whole documents or in- 
scriptions, but in occasional words and forms, as in  some of the 
mosaics at  Monreale. And, if any element, Latin or akin to  
Latin, had lingered on through Byzantine and Saracen rule, it 
would of course be attracted to the new Latin element, and 
would help to strengthen it. I t  was this Lombard element that 
had the future before it. Greek and Arabic were antiquated, or 
at least isolated, in a land which Norman conquest had made part 
of western Europe and Latin Christendom. Even the French ele- 
ment was in some sort isolated, and later events made it  more so. 
But the Lombard element was constantly strengthened by settle- 
ment from outside. Thus, in the face of Italian, both Greek and 
Arabic died out. Step by  step, Christian Sicily became Latin in 
speech and in worship. But this was not till the Norman reigns 
were over. Till the end of the 12th century Sicily was the one 
land where men of divers creeds and tongues could live side by 
side. 

Hence came both the short-lived brilliancy of Sicily and its 
later decay. I n  Sicily there were many nations all protected by 
the Sicilian king; but there was no Sicilian nation. Greek, Saracen, 
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Norman, Lombard and J e v  could not be fused inta one peeple; 
i t  was the boast of Sicily that each kept his laws and tongue 
undisturbed. Such a state of things could live on only under an 
enlightened despotism; the discordant elements could not join 
to  work out really free and national institutions. Sicily had par- 
liaments, and some constitutional principles were well understood. 
But they were assemblies of barons, or a t  most of barons and 
citizens; they could only have represented the Latin elements, 
Norman and Lombard, in the island. The elder races, Greek and 
Saracen, stand outside the relations between the Latin king and 
his Latin subjects. Still, as long as Greek and Saracen were pro- 
tected and favoured, so long was Sicily the most brilliant of 
European kingdoms. But its greatness had no groundwork of 
national life; for lack of it  the most brilliant of kingdoms pres- 
ently sank below the level of other lands. 

Roger  I.-Four generations only span the time from the birth 
of Count Roger, about 1030, to  the death of the emperor Fred- 
erick 11. in 1250. Roger, great count of Siciljj, was, a t  his death 
in  1101, succeeded by his young son Simon, and he in 1105 by 
the second Roger, the first king. H e  inherited all Sicily, save 
haif Paiermo-the other half had been given u p a n d  part of 
Calabria. The rest of Palermo was soon granted; the Semitic 
capital became the abiding head of Slcily. On the death of his 
cousin, Duke William of Apulia, Roger gradually founded 
(1127-40) a great Italian dominion. To  the Apulian duchy he 
added ( I  136) the Norman principality of Capua, Naples (I 138), 
the last dependency of the Eastern empire in Italy, and (1140) 
the Abruzzi, an undoubted land of the Western empire. He thus 
formed a dominion which has been divided, united and handed 
over from one prince to another oftener than any other State in 
Europe, but whose frontier has hardly changed at  all. In  1130 
Roger was crowned at  Palermo, by authority of the anti-pope 
Anacletus, taking the strange title of "king of Sicily and Italy." 
This, on his reconciliation with Pope Innocent II., he exchanged 
for "king of Sicily and of the duchy of Apulia and of the princi- 
pality of Capua." By virtue of the old relations between the 
popes and the Normans of Apulia, he held his kingdom in fief 
of the Holy See, a position which on the whole strengthened the 
royal power. But his power, like that of Dionysius and Agatho- 
cles, was felt in more distant regions His admiral, George of 
Antioch, Greek by birth and creed, warred against the Eastern 
empire, won Corfu for a season, and carried off the silk-workers 
from Thebes and Peioponnesus to Sicily. But Manuel Comnenus 
ruled in the East, and, if Roger threatened Constantinople, Man- 
uel threatened Sicily. I n  Africa the work of Agathocles was 
more than renewed; Mahdia and other points were won and kept 
as  long as Roger llved. These exploits won him the name of the 
"terror ot Greeks and Saracens." T o  the Greeks, and still more 
to the Saracens, of his own island he was a protector and some- 
thing more. His love for mathematical science, geography, etc., 
in  which the Arabs excelled, is noteworthy. 

W i l l i a m  I. and 11.-Roger's son William, surnamed the Bad, 
was crowned in his father's lifetime in 1151. Roger died in 1154, 
and William's sole reign lasted till 1166. I t  was a time of do- 
mestic rebellions, chiefly against the king's unpopular ministers, 
and i t  is further marked by the loss of Roger's African conquests. 
After William the Bad came (1166-89) his son, William the 
Good. Unlike as were the two men in themselves, in their foreign 
policy they are hardly to  be distinguished. The Bad William has 
a short quarrel with the pope; otherwise Bad and Good alike 
appear as  zealous supporters of Alexander 111. and as enemies of 
both empires. The Eastern warfare of William the Good is 
stained by the frightful sack of Thessalonica; it  is marked also 
by the formation of an Eastern State under Sicilian supremacy 
(I  186). Corf u with Durazzo, Cephalonia and Zante, was granted 
by  William to his admiral, Margarito, with the strange title of 
king of the Epeirots. H e  founded a dynasty, though not of 
kings, in  Cephalonia and Zante. Corfu and Durazzo were to  be 
more closely connected with the Sicilian crown. 

Tancred.-The brightest days of Sicily ended with William the 
Good. His mamage with Joanna, daughter of Henry of Anjou 
and England, was childless, and William tried to procure the 

succession of his a.mt Constance and her husband, King Eenry 
VI. of Germany, son of emperor Frederick I. But the prospect of 
German rule was unpopular, and on William's death the crown 
passed to Tancred, an illegitimate grandson of King Roger, who 
figures in English histories in the story of Richard I.'s crusade 
I n  1191 Henry, now emperor, asserted his claims; but, while 
Tancred lived, he did little, in Sicily nothing, to  enforce them. 

W i l l i a m  111.-On the death of Tancred (1194) and the ac- 
cession of his young son, William III. ,  the emperor came and 
conquered Sicily and the Italian possessions, with a n  amount of 
cruelty which outdid any earlier war or revolution. First of four 
Western emperors who wore the Sicilian crown, Henry died in 
1197, leaving the kingdom to his young son, Frederick, heir of 
the Korman kings through his mother. 

The relations between the various races of the islands are most 
instructive. The strong rule of Roger kept all in order. H e  called 
himself the defender of Christians; others, on account of his 
favour to the Saracens, spoke of him as a pagan. H e  encouraged 
Saracen art and literature in  every shape. His court was full of  
eunuchs. Under William the Good the Saracens seemed to be los- 
ing their position. Hirherro they had been keeping their o n n  civii- 
ization alongside of others. By a general outbreak on the death of 
William the Good, the Saracens, especially those of Palermo, 
were driven to take shelter i n  the mountains, where they sank into 
a wild people. The Jews, too, began to sink into bondmen. 

E m p e r o r  Freder ick  11.-The Germans who helped Henry to 
win the Sicilian crown became a source of confusion during the 
minority of his son. Frederick, presently t o  be the renowned em- 
peror Frederick 11, was crowned a t  Palermo i n  1198; but the 
child, deprived of both parents, was held to  be under the protec- 
tion of his overlord, Pope Innocent 111. During his minority the 
land n a s  torn in pieces by turbulent nobles, revolted Saracens, 
German captains seeking settlements, the maritime cities of Italy. 
and professed French deliverers. In  1210 the emperor Otto IV. 
x h o  had overrun the continental dominions, threatened the island. 
I n  1212, when Frederick was reaching an age to  be of use in his 
own kingdom, he was called away to dispute the crown of Ger- 
many and Rome with Otto. Eight years more of disorder fol- 
lowed; in 1220  Frederick came back, as emperor and as king. He 
brought the Saracens of the mountains back again t o  a life in 
plains and cities, and presently planted a colony of them on the 
mainland a t  Nocera, when they became his most trusty soldiers 
His necessary absences from Sicily led to  revolts. H e  came back 
in 1233 from his crusade to suppress a revolt of the eastern cities. 
A Saracen revolt in 1243 is said to  have been followed by a re- 
moval of the whole remnant to  Nocera. Some, however, certainly 
stayed or came back; but their day was over. Under Frederick 
the Italian or Lombard element finally prevailed in Sicily. Of all 
his kingdoms Sicily was the best-beloved. H e  spoke Italian and 
Arabic; he protected, as far  as circumstances would allow, all its 
races. The heretic alone was persecuted; he was the domestic 
rebel of the church; Saracen and Jew were entitled to  the rights 
of foreigners. Yet Frederick, patron of Arabic learning, suspected 
even of Muslim belief, failed to check the decline of the Saracen 
element in Sicily. The Greek element had no such forces brought 
against it. I t  was still a chief tongue of the island, in which 
Frederick's laws were put forth as well as in  Latin. But it  was 
clearly a declining element. Greek and Saracen were both becom- 
ing survivals in an island which was but one of the many king- 
doms of its king. The Italian element advanced a t  the cost of all 
others. Frederick chose i t  as the court speech of Sicily, and he 
made it the speech of a new-born literature. Sicily, strangely 
enough, became the cradle of Italian song. Frederick himself 
wrote Italian verses; so did his two sons, Enzo and Frederick, and 
his protonotary Pier della Vigna; of the same period is Giacomo 
da Lentini. 

Manfred.-Two emperors had now held the Sicilian crown. 
On Frederick's death, in 1250, the crown passed to his son Conrad, 
not emperor indeed, but king of the Romans. H e  was nominally 
succeeded by his son Conradin. The real ruler under both was 
Frederick's natural son, Manfred. In  1258, on a false rumour of 
the death of Conradin, Manfred was himself crowned king of 
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Palermo. H e  had to found the kingdom afresh. Pope Innocent (1854-72) ; F. Chalandon, Histoire de la do*zination normafide en 
IV had crossed into Sicily. to  take advantage of the general I ItUi* e f  en Sicile (19.7). 
discontent. The cities, whdse growing liberties-had been checked 
by Frederick's legislation, strove for practical, if not formal, 
independence, sometimes for dominion over their fellows. Messina 
laid waste the lands of Taormina, because Taormina would not 
obey the bidding of Messina. Yet, among these and other ele- 
ments of confusion, Manfred succeeded in setting up again the 
kingly power, first for his kinsmen and then for himself. His 
reign continued that of his father, so far as a mere king could 
continue the reign of such an emperor. The king of Sicily was 
the first potentate of Italy, and came nearer than any prince 
since Louis I1 to the union of Italy under Italian rule. H e  sought 
dominion, too, beyond the Adriatic: Corfu, Durazzo and a strip 
of the Albanian coast became Sicilian possessions as the dowry 
of Manfred's Greek wife But papal enmity was too much for 
him. His overlord claimed to dispose of his crown, and hawked 
it  about among the princes of the west. 

Charles of Anjou.-More came of the grant of Urban IV 
(1264) to  Charles, count of Anjou, and through his wife sovereign 
count of Provence. Charles, crowned by the pope in 1266, 
marched to take possession of his lord's grant. Manfred was 
defeated and slain a t  Benevento. Sicily was now again a province. 
But a province Sicily had no mind to be. In  the continental lands 
Charles founded a dynasty; the island he lost after 16 years. His 
rule was not merely the rule of a stranger king surrounded by 
stranger followers; the degradation of the island was aggravated 
by gross oppression, grosser than in the continental lands. The 
continental lands submitted, with a few slight efforts a t  resist- 
ance. The final result of the Angevin conquest of Sicily was its 
political separation from the mainland. 

Sicilian feeling was first shown in the support given to the 
luckless expedition of Conradin in 1268. Frightful executions in 
the island followed his fall. The rights of the Swabian house 
were now held to pass to Peter, king of Aragon, husband of 
Manfred's daughter Constance. The connection with Spain, which 
so deeply affected the whole later history of Sicily, now begins. 
Charles held the Greek possessions of Manfred and had designs 
both on Epirus and on Constantinople. The emperor Michael 
Palaeologus and Peter of Aragon became allies against Charles; 
the famous John of Procida acted as an agent between them; the 
costs of Charles's eastern warfare caused great discontent. The 
actual outbreak of 1282, the famous Sicilian Vespers, was stirred 
up by the wrongs of the moment. I t  began a struggle which 
ended, after 2 0  years, in the establishment of an Aragonese 
dynasty in Sicily. (See VESPERS, SICILIAN.) 

Thus the great island of the Mediterranean again became an 
independent power. And, as far as legislation could make it, 
Sicily became one of the freest countries in Europe. By the 
laws of king Frederick 111 (q.v.) parliaments were to  be regu- 
larly held, and without their consent the king could not make 
war, peace or alliance. But Sicily never rose to  the greatness of 
its Greek or its Norman days, and its old character had passed 
away. Of Greeks and Saracens we now hear only as a degraded 
remnant, to be won over, if i t  may be, to  the western church. 
The kingdom had no foreign possessions; yet the isle of Gerba, 
off the African coast, was held for a short time, and traces of the 
connection with Greece went on in various shapes. If the kings 
of Sicily on this side the Pharos kept Corfu down to 1386, those 
beyond the Pharos became, in 1311, overlords of Athens, when 
that duchy was seized by Catalan adventurers, disbanded after 
the wars of Sicily. In  1530 the Sicilian island of Malta became 
the shelter of the Knights of Saint John, driven by the Turk 
from Rhodes, and Sicily received several colonies of Christian 
Albanians, who replaced Greek and Arabic by yet another tongue. 
(See ITALY; NAPLES, KINGDOM OF.) (E.  A. F.; T. A ; X.) 

BIBLIOGRAPHY.-M~~~ Christian catacombs and Byzantine rock-cut 
villages, churches and tombs have been explored in Sicily. See the 
comprehensive work by J. Fiihrer and V. Schultze, "Die altchrist- 
lichen GrabstHtten Siziliens," Jahrbuch des K.D. archaoToqisc3zen In-  
stituts, Erganzungslzeft vii (Berlin, 1907) ; and several Brticles by 
P. Orsi in the Notizie degli scavi, and in Bysantinisclze Zeitschrift 
(1898, I ;  1899, 613) ; also M. .&mar, Storia dei Musulnza?zi di Sicilia 

SICILY, BANK OF, a public utility, non-profit-earning bank 
with its seat in Palermo. I ts  foundation dates back to 1850, when 
two banks, established in 1843, amalgamated as the Banco Regio 
dei Reali Domini a1 di 1& del Faro for the collection of revenue in 
Sicily (then part of the Kingdom of the Two Sicilies), for receiv- 
ing deposits, and with the right to issue notes. In  1867, when 
Italy had become a united kingdom, the bank assumed the name 
of Banco di Sicilia and was recognized as a bank of issue, a 
privilege it enjoyed until the unification of the note issue in the 
Banca d'Italia in 1926. The Banco di Sicilia performed all bank- 
ing operations; it  established an important savings bank and an 
agricultural credit department organized under the provisions of 
the act of 1906. After 1922 it  played a part of increasing irn- 
portance in the economic life of the island, organizing a special 
"foundation for the cultural and economic progress of Sicily" 
endowed with a capital grant of 30,000,ooo lire, the "V. Emanuel 
I11 institute for land reclamation in Sicily" (capital 20.000.000 
lire), the "General Warehouse Association of Sicily" (cap. 12,- 
ooo,ooo lire) and the "association for promoting the tourist in- 
dustry in Sicily." I n  1925 it established in New York city the 
Banco di Sicilia Trust company, which acted as a deposit bank 
for Italian emigrants to the United States. 

By a decree dated March 16, 1936, later replaced by another 
decree of July 17, 1937, the Bank of Sicily was classified as a 
public-law credit institution and was placed under the supervi- 
sion of a governmental agency known as the "inspectorate of 
credit." (IG. M. ; X.) 

SICKERT, WALTER RICHARD (1860-IS)~Z), British 
painter and etcher, was born a t  Munich May 31, 1860, the son of 
the painter, Oswald Adalbert Sickert, a contributor to Fliegende 
Bliitter, and grandson of Johannes Sickert of Altona, painter and 
lithographer. Sickert studied under Whistler in Chelsea, but in 
1885, following the advice of Degas, began to paint from draw- 
ings instead of from nature. His subject pictures include "Mam- 
ma mia po'aretta" (1903), "Noctes Ambrosianae" (1906), "The 
Camden Town Murder" (1906), "Army and Navy" (1913), 
"Ennui" (1914), "Sinn Fein" (1915), I6Pierrots on Brighton Beach 
at  Night" (1915), "Baccarat a t  Dieppe7' (1920) and "Supper a t  
the Casino" (1920). H e  also produced some architectural paint- 
ings, including "Hotel Royal, Dieppe"  goo), "Lansdowne 
Crescent" (1917) and "Pulteney Bridge" (1918). H e  became a 
member of the SociCtC du Salon d'Automne, the Society of Tbvelve 
and the International Society, a fellow of the Royal Society of 
Painters, Etchers and Engravers, and in 1928 was elected presi- 
dent of the Royal Society of British Artists. H e  was elected 
A.R.A. in 1924. As a teacher he exercised a strong influence over 
younger British painters. H e  died Jan 23, 1942. 

SICKINGEN, FRANZ VON (1481-1523), German knight, 
was born at  Ebernburg near Worms on March 2, 1481. H e  fought 
for the emperor Maximilian I against Venice in 1508, inherited 
large estates on the Rhine, and increased his wealth and reputa- 
tion by numerous feuds. In  1513 he took up the quarrel of Baltha- 
sar Schlor, a citizen who had been driven out of Worms, and 
attacked this city with 7,000 men. H e  made war upon Antony, 
duke of. Lorraine, and compelled Philip, landgrave of Hesse, 
to pay him 35.000 gulden. I n  1518 he interfered in a civil con- 
flict in Metz, ostensibly siding with the citizens against the govern- 
ing oligarchy. H e  led an army of 20,000 men against the city, 
compelled the magistrates to give him 20,000 gold gulden and a 
month's pay for his troops. I n  1518 Maximilian released him from 
the ban, and he took part in the war carried on by the Swabian 
League against Ulrich I, duke of Wiirttemberg. I n  the contest 
for the imperial throne upon the death of Maximilian in 1519, 
Sickingen accepted bribes from Francis I, king of France, but 
when the election took place he led his troops to  Frankfort, where 
their presence asfiisted to secure the election of Charles V. For 
this service he \\as made imperial chamberlain and councillor, 
and in 1521 he led an expedition into France. which ravaged 
Picardy, but was beaten back from Mezii.res and forced to retreat. 
About 1517 Sickingen became intimate with Ulrich von Hutten, 
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and gave his support to  Hutten's schemes. In  1519 a threat from 
him freed John Reuchlin from his enemies, the Dominicans, and 
his castles became in Hutten's words a refuge for righteoz~sness. 
Here many of the reformers found shelter, and a retreat was 
offered to  Martin Luther. After the failure of the French expedi- 
tion, Sickingen, aided by Hutten, formed, or revived, a scheme 
to overthrow the spiritual princes and to elevate the order of 
knighthood. H e  declared war against his old enemy, Rich- 
ard of Greiffenklau, archbishop of Trier, and marched against that 
city. Trier was loyal to the archbishop, and the landgrave of 
Hesse and Louis V., count palatine of the Rhine, hastened to his 
assistance. Sickingen fell back on his castle of Landstuhl, near 
Kaiserslautern, collecting much booty on the way. On Oct. 22, 
1522 the council of regency'placed him under the ban, to which 
he replied, in the spring of I 523, by plundering Raiserslautern. 
The rulers of Trier, Hesse and the Palatinate decided to press the 
campaign against him, and having obtained help from the Swabian 
League, marched on Landstuhl. On May 6, 1523 he was forced to 
capitulate, and died the next day. H e  was buried at  Landstuhl, 
and in 1889 a splendid monument was raised a t  Ebernburg to his 
memory and to that of Hutten. 

See H. Ulmann, Franz von Sickingen (Leipzig, 1872) ; F. P. Bremer, 
Sickingens Fehde gegen Trier (Strassburg, 1885) ; H. Prutz, "Franz von 
Sickingen" in Der neue Plutarch (Leipzig, 1880), and the "Flersheimer 
Chronik" in Hutten's Deutsche Schriften, edited by 0. Waltz and 
Szamatolati (Strassburg, 1891). 

SICKLE : see REAPING. 
SICKLES, DANIEL EDGAR (182 j-1g14), American sol- 

dier and diplomatist, was born in New York city on Oct. 20 ,  182 j. 
H e  learned the printer's trade, studied in the University of the 
City of New York (now New York university), and was admitted 
to  the bar in 1846. I n  1853 he became corporation counsel of 
New York city, and from 1857 to 1861 was a Democratic repre- 
sentative in  Congress. At the outbreak of the Civil War, Sickles 
was active in raising United States Volunteers in  New York, be- 
came a brigadier-general of volunteers in Sept. 1861, led a brigade 
of the Army of the Potomac with credit up  to  the battle of 
Antietam, and then succeeded to a divisional command. He took 
part with distinction in the battle of Fredericksburg, and in 1863 
as a major-general commanded the 111. Army Corps. His energy 
and ability were conspicuous in the disastrous battle of Chan- 
cellorsville (q v.); and a t  Gettysburg (q.v.) the part played by 
his corps in  the desperate fighting around the Peach orchard was 
one of the most noteworthy incidents in the battle. H e  himself 
lost a leg and his active military career came to an end. Sickles 
was one of the few successful volunteer generals who served on 
either side. I n  1869 he was retired with the rank of major-general 
(U.S.A.). H e  was minister to  Spain from 1869 to 1873, and took 
part in  the negotiations growing out of the "Virginius affair." 
(See SANTIAGO, CUBA.) I n  1893-95 he was again a representative 
in Congress. His last years were disturbed by financial difficulties. 
H e  died in New York city on May 3, 1914. 

SICULI, ancient Sicilian tribe (Gr. Sikeldi). I n  historical 
times i t  occupied the eastern half of the islan,d to  which it  gave its 
name. I t  plays a large though rather shadowy part in the early 
traditions of pre-Roman Italy. There is abundant evidence that 
the Siculi once lived in Central Italy east and even north of Rome 
(e.g. 'Servius ad  Aen. vii. 79 j ; Dion. Hal. i. 9. 2 2  ; Thucydides vi. 
2). Thence they were dislodged by the Umbro-Safine tribes, and 
finally crossed to Sicily. They were distinct from the Sicani (q.v.; 
Virg. Aen. viii. 328) who inhabited the western half of the island. 

The towns of the Siculi were under independent rulers. They 
played an important part in the history of the island after the ar- 
rival of the Greeks (see SICILY). Their agricultural pursuits and 
the volcanic nature of the island made them worshippers of the 
gods of the nether world, and they have enriched mythology with 
some national figures. The most important of these were the 
Palici, protectors of agriculture and sailors, who had a lake and 
temple in the neighbourhood of the river Symaethus, the chief seat 
of the Siculi; Adranus, father of the Palici, a god akin to He- 
phaestus, in whose temple a fire was always kept burning; Hybla 
(or  Hyblaea), after whom three towns were named, whose sanc- 
tuary was a t  Hybla Gereatis. The connexion of Demeter and Kore 

with Henna (the rape of Proserpine) and of Arethusa with Syra- 
:use is due to Greek influence. Their chief towns were: Agyriurn 
(Sea Filippo d'drgird) ; Centuripa (or Centurlpae; Centorbi) ; 
Henna (Castrogiova~z7zi, a corruption of Castrum Hennae through 
he Arabic Cnsr-janni); Hybla, three in number, (a) Hybla 
Major, called Geleatis or Gereatis, on the river Symaethus, prob- 
ibly the Hybla famous for its honey, although according to others 
his was ( b )  Hybla Minor, on the east coast north of Syracuse, 
ifterwards the site of the Dorian colony of Megara, ( c )  Hybla 
Heraea in the south of the island. For authorities see SICILY. 

SICYON (or SECYON, the older local form), an ancient Greek 
zity in northern Peloponnesus between Corinth and Achaea, on 
i low triangular plateau about 2 m. from the Corinthian Gulf, a t  
.he confluence of the Asopus and the Helisson. Between city and 
port lay a fertile plain with olive-groves and orchards. I t s  primi- 
tive name was Acgialeia "beach-town"; its original population 
Ionian; the myth and cult of Adrastus show early connection with 
Argos; and in the Iliad it is a dependency of Agamemnon. After 
the Dorian invasion it  had the three Dorian tribes with an equally 
privileged tribe of Aigialeis (probably old Ionian) and a class of 
land-s~rfs ( K O ~ U V ~ + ~ , O O L  or r in~wvn~o$hpo~) Fnr n m t .  r ~ n t l i r i ~ ~ ,  
Sicyon remained subject to Argos, and acknowledged a certain 
suzerainty as late as 500 B.C. But virtual independence was estab- 
Lished in the 7th century by anti-Dorian tyrants, known after their 
founder as the Orthagoridae, whose mild rule lasted longer than 
sny other Greek tyranny (about 665-j6j B.c.). The founder's 
grandson Cleisthenes held intercourse with many commercial 
centres of Greece and south Italy and gave his heiress in marriage 
to Megacles of Athens, whose son was the Athenian legislator of 
that name. Cleisthenes (q.v.) besides reforming the city's consti- 
tution and replacing Dorian cults by  the worship of Dionysus, 
was chief instigator of the First Sacred War (590) in the in- 
terest of Delphi. After the fall of the tyranny, Cleisthenes' insti- 
tutions survived till the end of the 6th century, when Dorian 
supremacy was re-established, and the city joined the Pelopon- 
nesian League. Henceforth its policy was usually determined by 
Sparta or by its powerful neighbour Corinth. During the Persian 
wars Sicyon furnished 3,000 heavy-armed men; its school of 
bronze sculptors produced Canachus (q.v.) a master of the late 
archaic style. In  the 5th century it  suffered like Corinth from 
the commercial rivalry of Athens and was repeatedly harassed 
by Athenian ships. In the Peloponnesian war Sicyon followed 
Sparta and Corinth. Again in the Corinthian war Sicyon sided 
with Sparta. I n  369 when it was captured and garrisoned by  the 
Thebans a powerful citizen Euphron established himself tyrant 
by popular support. His deposition by the Thebans and sub- 
sequent murder freed Sicyon for a while, but new tyrants arose 
with the help of Philip 11. of Macedon. Nevertheless during this 
period Sicyon reached its zenith as  a centre of art:  its school of 
painting under Eupompus attracted Pamphilus and Apelles as 
students; its sculpture culminated in Lysippus and his pupils. 
After participating in the Lamian war and the campaigns of the 
Macedonian pretenders the city was captured (303) by Demetrius 
Poliorcetes, who transplanted the inhabitants to  the Acropolis and 
renamed the site Demetrias. I n  the 3rd century it  passed from 
tyrant to tyrant, until in 2 51 i t  was liberated and enrolled in the 
Achaean League (q.v.). The destruction of Corinth (146) brought 
an acquisition of territory and presidency over the Isthmian 
games; yet in Cicero's time Sicyon had fallen deep into debt. 
Under the empire it  was quite obscured by the restored Corinth 
and Patrae; Pausanias (A.D. 150) found i t  almost desolate. I n  
Byzantine times it became a bishop's seat, and its later name 
"Hellas" reveals it as a refuge for Greeks from Slavonic immi- 
grants of the 8th century. 

An insignificant village, Vasiliko, now occupies the site. Ancient 
fortifications are still visible, and remains of a theatre, a stadium, 
aqueducts and foundations of buildings. 

BIBLIOGRAPHY.-S~~~~O, pp. 382, 389; Herodotus v. 67-68, vi. 9 2 ,  
ix. 28; Thucydides i. 108, 111; iv. 70, 101; v. 52, 82; Xenophon, 
Hellenjca, iv., vi., vii.; Diodorus xviii. 11, xx. 102; Pausanias ii. 5-11; 
W. M. Leake, Travels in the Morea (1830), iii. pp. 351-381; E. 
Curtius, Peloponnesos (Gotha, 1851), ii. pp. 482-505; Amerzcan Jour- 
nal of Brclzaeology, v. (1889) pp. 267-303, viii. (1893) pp. 288-400, 
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xx. (1905) pp. 263-276; L. Dyer in the Journal o f  Hellenic Studies 
(1906), pp. 76-83; for coins, B. V. Head, Historia Numorum (1887), 
p p  345-346; also NUMISMATICS, section Greek, $ "Patrae-Sicyon." 

SIDDONS, SARAH (175 j-1831), English actress, the eldest 
of 12 children of Roger Kemble, was born in the "Shoulder of 
Mutton" public-house, Brecon, Wales, on July 5 ,  1755. 

She became attached to William Siddons, whom she married 
a t  Trinity Church, Coventry, on Nov. 26, 1773. I n  1774 she 
played Belvidera In Otway's Venice Preserved a t  Cheltenham, 
and moved to tears a party of "people of quality" who had come 
to scoff. Garrick then sent his deputy to see her as  Calista in 
Rowe's Fair Penitent, the result being that she was engaged to 

'appear a t  Drury Lane at  a salary of £ 5  a week. 
After a very successful engagement a t  Bath, beginning in 1778 

and lasting five years, she again appeared a t  Drury Lane, when her 
acting as Isabella in Garrick's version of Southerne's Fatal 
;Marriage (Oct. IO), was a triumph, only equalled in the history 
of the English stage by that of Garrick's first night a t  Drury 
Lane in 1741 and that of Edmund Icean's in 1814. 

As Lady Macbeth, Mrs. Siddons found the highest and best 
scope for her gifts. I t  fitted her as no other character did, and as 
perhaps, it  will never fit another actress. Her  tall figure, brilliant 
beauty, expressive eyes and her dignity of demeanour heightened 
the tragedy of the part. After Lady Macbeth she played Des- 
demona, Rosalind and Ophelia, all with great success; in Queen 
Catherine-which she first played on the occasion of her brother 
John Kemble's spectacular revival of Henry VIII .  in  1788-she 
discovered a part almost as well adapted to her peculiar powers 
as that of Lady Macbeth. As Volumnia in Kemble's version of 
Coriolanus she also secured a triumph. I t  was of course inevitable 
that comparisons should be made between her and her only peer 
Rachel, who undoubtedly excelled her in intensity and the por- 
trayal of fierce passion, but Rachel was a less finished artist, and 
lacked Mrs. Siddons' dignity and pathos. Her last appearance 
was on June 9, 1819, as Lady Randolph in Home's Douglas, for 
the benefit of Mr. and Mrs.'Charles Kemble. 

I n  private life Mrs. Siddons enjoyed the friendship and respect 
of many of her most eminent contemporaries. Horace Walpole 
a t  first refused to join the fashionable chorus of her praise, but 
he was ultimately won over. Dr. Johnson wrote his name on the 
hem of her garment in the famous picture of the actress as the 
Tragic Muse by Reynolds (now in the Dulwich Gallery). Mrs. 
Siddons died in London on June 8, 1831, and was buried in 
Paddington churchyard. 

I n  1897 Sir Henry Irving unveiled at  Paddington Green a marble 
statue of her by Chavalliaud, after the portrait by Reynolds. 
There is also a statue by Chantrey in Westminster Abbey. Por- 
traits by Lawrence and Gainsborough are in the National Gallery, 
and a portrait ascribed to Gainsborough is in the Garrick Club, 
London, which also possesses two pictures of the actress as Lady 
Macbeth by G. H.  Harlow. 

See Thomas Campbell, Life of Mrs. Siddons ( 2  vols., 1834) ; P. H. 
Fitzgerald, The Kembles (3 vols., 1871) ; Frances Ann Kemble, Records 
of a Girlhood (3 vols., 1878) ; A. Maurois, Portrait d'une actrice 
(1927). 

SIDE (mod. Eski Adalia), an ancient city on the Pamphylian 
coast about 12 m. E.  of the mouth of the Eurymedon. Possessing 
a good harbour in the days of small craft, i t  was the most im- 
portant place in Pamphylia. Alexander visited and occupied it, 
and there the Rhodian fleet defeated that of Antiochus the Great, 
and in the succeeding century the Cilician pirates established here 
their chief seat. An inscription shows it had many Jews in early 
Byzantine rimes. The great ruins cover a large promontory, 
fenced from the mainland by a ditch and wall which has been 
repaired in mediaeval times and is singularly perfect. Within this 
is a maze of structures out of which rises the colossal rum of 
the theatre, built up on arches .like a Roman amphitheatre. 

See C. Lanckoronski, Les Vitles de la Pampkylie et de la Pisidie, i. 
( 1890). 

SIDEBANDS, a term used in radio to denote frequencies on 
either side of the carrier frequency produced by the process of 
single frequency modulation (9.v.). 

SIDEBOARD. Originally the sideboard was what its 
name implies-a side-table, to which the modern dinner-wagon 
very closely approximates. Then two- or three-tiered sideboards 
were in use in the Tudor period, and were perhaps the ancestors, 
or collaterals, of the court-cupboard, which in skeleton they much 
resembled. Early in the 18th century they began to be replaced 
by side-tables properly so called. In  the beginning these tables 
were entirely of wood and comparatively slight, but before long 
it became the fashion to use a marble slab instead of a wooden 
top, which necessitated a somewhat more robust construction. 
Many of the sideboard tables of this period mere exceedingly 
handsome, with cabriole legs, claw or claw and bill feet, friezes 
of acanthus, much gadrooning and mask pendants. Many such 
tables came from Chippendale's workshops, but although that 
great genius beautified the type he found, he had no influence upon 
the evolution of the sideboard. That evolution was brought about 
by the growth of domestic needs. Save upon its surface, the side- 
board-table offered no accommodation; it  usually lacked even 
a drawer. Even, however, in  the period of Chippendale's zenith 
separate "bottle cisterns" and "lavatories" for the convenience 
of the butler in washing the silver as the meals proceeded were, 
no doubt, sometimes in use. By degrees i t  became customary t o  
place a pedestal, which was really a cellarette or a plate-warmer, 
at each end of the sideboard-table. One of them would contain 
ice and accommodation for bottles; the other would be a cistern. 
Sometimes a single pedestal would be surmounted by a wooden 
vase lined with metal and filled with water, and fitted with a 
tap. To  whom is due the brilliant inspiration of attaching the 
pedestals to the table and creating a single piece of furniture out 
of three components there is nothing to show with certainty. I t  
is most probable that the credit is due to Shearer, who unques- 
tionably did much for the improvement of the sideboard; Hepple- 
white and the brothers Adam distinguished themselves in the 
same field but it  was Sheraton who brought it  to  its full floraison. 
By the use of fine exotic woods, the deft employment of satin 
wood and other inlays, and by the addition of gracefully orna- 
mented brass-work a t  the back, sometimes surmounted by candles 
to light up the silver, Sheraton produced effects of great elegance. 
But for sheer artistic excellence in the components of what pres- 
ently became the sideboard, the Adams stand unrivalled; some 
of their inlay and brass mounts were almost equal to  the first work 
of the great French school. 

SIDERITE or CHALYBITE. A mineral consisting of car- 
bonate of iron, FeCO, (48.2% of iron) and forming an important 
ore of iron (spathic iron-ore). 

SIDEROSTAT, an instrument which, like the coelostat and 
heliostat (q.v.), reflects a portion of the sky in a fixed direction 
notwithstanding the diurnal motion of the heavens. The name is 
applied especially to  the polar siderostat, a form of telescope in 
which the observer looks down the polar axis on to a mirror; 
by adjusting the mirror he can bring any part of the sky into the 
held of view without changing his own position. 

SIDGWICK, HENRY ( I  838-1 goo), English philosopher, 
was born at  Skipton in Yorkshire on May 31, 1838. H e  was edu- 
cated at  Rugby and a t  Trinity, Cambridge. I n  1859 he was 
zlected to  a fellowship a t  Trinity, and soon afterwards appointed 
to a classical lectureship there. This post he held for ten years, 
but in 1869 exchanged his lectureship for  one in moral philosophy. 
In that year he resigned his fellowship on religious grounds. H e  
retained his lectureship, and in 1881 was elected an honorary 
fellow. In  1874 he pdblished his Method of Ethics (6th ed. 1901, 
zontaining emendations written just before his death). I n  1875 
he was appointed praelector on moral and political philosophy a t  
Trinity, in 1883 Knightbridge professor of moral philosophy, and 
in 188j, the religious test having been removed, his college once 
more elected him to a fellowship on the foundation. Sidgwick 
took an active part in the business of the university, and in many 
forms of social and philanthropic work. H e  was one of the 
founders and first president of the Society for Psychical Re- 
search, and was a member of the Metaphysical Society. H e  
kook a leading part in promoting the higher education of women. 
It was at  his suggestion and with his help that Miss Clough 



opened a house of residence for students; and when this had 
developed into Newnham college, and in 1880 the North hall 
was added, Sidgwick, who had in 1876 married Eleanor Mildred 
Balfour (sister of A. J. Balfour), went with his wife to live 
there for two years. H e  died on Aug. 28, 1900. On the death of 
Miss Clough, the first principal of Newnham, in 1892, Mrs. Sidg- 
wick succeeded her and retained the position until 1910. In  that 
year she retired and until 1919 was bursar of the college. In 1910 
she became secretary of the Society for Psychical Research. 

Sidgwick was deeply interested in  psychical phenomena, but 
his energies were primarily devoted to the study of religion and 
philosophy. As early as 1862 he described himself as a theist. 
For the rest of his life, though he regarded Christianity as "indis- 
pensable and irreplaceable-looking at  it from a sociological point 
of view," he found himself unable to return to it  as a religion. I n  
political economy he was a Utilitarian on the lines of Mill and 
hentham. 

His chief works are Principles of Political Economy ( I  883, 
3rd ed. 1901); Scope and Metizod of Economic Science (1885); 
Oz~tlines of the History of Ethics (1886, 5th ed 1902), enlarged 
from his article ETHICS in the  Rnryrlnperlia Rritilnnico; Ele- 
ments of  Politics (1891, and ed. 1897), an attempt to supply an 
adequate treatise on the subject starting from the old lines of 
Bentham and Mill. The following were published posthumously: 
Philosophy; i ts  Scope and Relations (1902); Lectures on the 
Ethics of  T. H .  Green, Mr. Herbert Spencer and J .  Martineau 
(1902); Tlze Development of European Polity (1903); Miscel- 
laneozrs Essays and Addresses (1904) ; Lectures on the Philosophy 
o f  Kant (1905). 

See a Memoir of Henry Sidgwick, written by his brother with the 
collaboration of his widow (1906). 

SIDI-BEL-ABBES, chief town of an arrondissement in the 
department of Oran, Algeria. 48 mi. by rail S. of Oran, 1,552 ft. 
above the sea, on the right bank of the Mekerra. The population 
was 52,966, of which 33,188 were Europeans according to the 
1936 census 

The town is the headquarters of the 1st rCgiment of the Foreign 
Legion. I t  is encircled by a crenellated and bastioned wall with 
a fosse, and has four gates, named after Oran, Daia, Mascara and 
T l e m ~ e n  respectively. Starting from the gates, two broad streets, 
shaded by plane trees, traverse the town east to west and north 
to south, the latter dividing the civil from the military quarters. 

See LCon Bastide, Be1 AbbBs et son arrondissement (Oran, 1881) ; 
Leon Adoue, Histoire de Sidi-bel-AbbZs (1927).  

SIDMOUTH, HENRY ADDINGTON, IST VISCOUNT 

(1757-1844), English statesman, son of Dr. Anthony Addington, 
was born on May 30, 1757. Educated at  Winchester College and 
Brasenose College, Oxford, he was elected, by the favour of 
William Pitt, member of parliament for Devizes in 1784 By 
close attention to his parliamentary duties, he obtained a wide 
knowledge of the rules and procedure of the House of Commons, 
and this fact, together with his intimacy with Pitt and his general 
popularity, secured his election as Speaker in June I 789. Like his 
predecessors, Addington continued to be a partisan after his 
acceptance of this office, took part a t  times in debate when the 
house was in committee; and on one occasion his partiality 
allowed Pitt  to  disregard the authority of the chair. He en- 
joyed the confidence of George III. ,  and in the royal interest 
tried to induce Pitt  to withdraw his proposal for the removal of 
the disabilities suffered by Roman Catholics. Rather than give 
way on this question Pitt  resigned office early in 1801. when 
Addington formed a government. The new prime minister had 
the loyal support of Pi t t ;  and the conclusion of the treaty of 
Amiens in March 1802 made him popular in the country. But 
Pitt, dissatisfied with the ministry for ignoring the threatening 
attitude of Napoleon, and making no preparations for a renewal 
of the war, withdrew his support, Addington then took steps to 
strengthen the forces of the crown, and made unsuccessful over- 
tures to  Pitt that both should serve under a new prime minister, 
or, later, that he himself should serve under Pitt. When the 
struggle with France was renewed in May 1803, it  became evident 
that as a war minister Addington was not a success; and when 

Pitt became openly hostile, the continued confidence of the king 
and of a majority in the House of Commons was not a sufficient 
counterpoise to the ministry's waning prestige. Although careful 
and industrious, Addington had no brilliant qualities, and his 
mediocrity afforded opportunity for attack by his enemies. H e  
resigned office in April 1804, and became the leader of the party 
known as the "king's friends." Pitt, who now returned to office, 
was soon reconciled with his old friend; in January 1805 Adding- 
ton was created Viscount Sidmouth, and became lord president of 
the council. He left the cabinet in  July 1805. I n  February 1806 
he became lord privy seal in the ministry of Fox and Grenville, 
but resigned early in 1807 when the government proposed to 
throw open commissions in the army and navy to Roman Catho- 
lics and Protestant dissenters; in 1812 he joined the cabinet of 
Spencer Perceval as lord president of the council, becoming home 
secretary when the ministry was reconstructed by the earl of 
Liverpool in the following June. The ten years during which he 
held this office coincided with much misery and unrest among 
the labouring classes, and the government policy, for which he 
was mainly responsible, was one of severe repression. I n  1817 
the Habeas Corpus Act v a s  suspended, and Sidmocth issued z 
circular to the lords-lieutenant declaring that magistrates might 
apprehend and hold to  bail persons accused on oath of seditious 
libels. For this step he was severely attacked in parliament, 
and was accused of fomenting rebellion by means of his spies. 
Although shaken by the acquittal of William Hone on a charge 
of libel the government was supported by parliament; and after 
the "Manchester massacre" in August 1819 the home secretary 
thanked the magistrates and soldiers for their share in quelling 
the riot. H e  was mainly responsible for the policy embodied in 
the "Six Acts" of 1819. I n  December 1821 Sidmouth resigned 
his office, but remained a member of the cabinet without official 
duties until 1824, when he resigned owing to his disapproval of 
the recognition of the independence of Buenos Aires. Subse- 
quently he took very little part in public affairs; but true to  his 
earlier principles he spoke against Catholic emancipation in April 
1829, and voted against the Reform Bill in 1832. H e  died at  
Richmond Park on Feb. 15, 1844. 

See Hon. G. Pellew, Life oj Sidmouth (London, 1847) ; Lord John 
Russell, Life and Times o f  C .  J .  Fox (London, 1859-66) ; Earl 
Stanhope, Life of Pitt (London, 1861-62) ; Sir G. C. Lewls, Essays 
on the Administrations of Great Britain (London, 1864) ; Spencer 
Walpd-, History o f  England (London, 18'18-1886). 

SIDMOUTH, a town, watering place and urban district of 
Devonshire, England, on the River Sid and the English channel, 
1674 mi. W. by S. of London, by a branch of the Southern rail- 
way. Pop. (1938) 8,414; area 17.9 sq.mi. The town is shut in by 
hills which end in the forelands of Salcombe and High Peak. The 
shore line curves away, beyond these, westward to the Start and 
eastward to Portland-both visible from Sidmouth beach. Tradi- 
tion tells of an older town buried under the sea; and Roman coins 
and other remains have been mashed up on the beach. Traces of 
an ancient camp exist on High Peak. I n  the 13th century Sid- 
mouth was a borough governed by a portreeve. 

SIDNEY or (SYDNEY), ALGERNON (1622-1683), Eng- 
lish politician, second son of Robert, 2nd earl of Leicester, and of 
Dorothy Percy, daughter of Henry, 9th earl of Northumberland, 
was born a t  Penshurst, Kent. As a boy he showed much talent, 
which was carefully trained under his father's eye. I n  1632 with 
his elder brother Philip he accompanied his father on his mission 
as ambassador extraordinary to  Christian IV. of Denmark. I n  
May 1636 Sidney went with his father to  Paris, where he became 
a general favourite, and from there to Rome. I n  Oct. 1641 he 
was given a troop in his father's regiment in Ireland, of which his 
brother, known as Lord Lisle, was in command. In  Aug. 1643 
the brothers returned to England. At Chester their horses were 
taken by the Royalists, whereupon they again put out to  sea and 
landed a t  Liverpool. Here they were detained by the Parlia- 
mentary commissioners, and by them sent up to London for safe 
custody. From this time Sidney ardently attached himself to  
the Parliamentary cause. On May 10, 1644, he was made captain 
of horse in Manchester's army, under the Eastern Association. 
H e  was shortly afterwards made lieutenant-colonel, and charged 



SIDNEY 
a t  the head of his regiment a t  Marston Moor (July 2)) where he 
was wounded, and rescued with difficulty. In  April 1645 he was 
given the command of a cavalry regiment in Cromwell's division 
of Fairfax's army, was appointed governor of Chichester on May 
ro. and in December was returned to parliament for Cardiff. 
In July 1646 he went to Ireland, where his brother was lord- 
lieutenant, and was made lieutenant-general of horse and gov- 
ernor of Dublin. H e  had hardly reached Ireland when he was 
recalled and stationed a t  Dover castle as governor. H e  was at 
this time acting with the Independents, and was nominated one 
of the con~missioners for the trial of Charles I. But he took no 
part in the trial, and remained at  Penshurst until the trial was 
over. H e  states that he opposed the proceedings on the grounds, 
"first, that the king could be tried by no court; second, that no 
man could be tried by that court." I n  1651 he lost his governor- 
ship of Dover castle, and spent some months in Holland. In  the 
autumn he became a member of the council of State, but he dis- 
approved of Cromwell's assumption of the supreme power, and 
retired to  Penshurst, and then to The Hague, where he became a 
close friend of D e  Witt. 

Upon the restoration of the Long Parliament, in  May 1659, 
Sidney again took his seat, and was placed on the council of 
State. H e  was now, as before, especially concerned with the 
foreign work of the council. I n  June he was appointed one of 
three commissioners to mediate for a peace between Denmark, 
supported by Holland, and Sweden. He was probably intended 
to watch the conduct of his colleague, Admiral Montagu (after- 
wards 1st earl of Sandwich), who was in command of the Baltic 
squadron. Upon the conclusion of the treaty he went to  Stock- 
holm as plenipotentiary; and in both capacities he behaved with 
resolution and address. Meanwhile the Restoration had taken 
place and Sidney, instead of returning to England, went to  Copen- 
hagen, and then t o  Hamburg to await the turn of events. He 
then travelled by way of Venice to  Rome. His father sent him 
very little money. Five shillings a day, he says, served him and 
two men very well for meat, drink and firing in Rome. H e  de- 
voted himself to the study of books, birds and trees, and speaks of 
his natural delight in solitude being largely increased. I n  1663 
he left Italy, passed through Switzerland, where he visited Lud- 
low, and came to Brussels in September, where his portrait was 
painted by van Egmondt; it  is now at  Penshurst. H e  had thoughts 
of joining the imperial service, and offered to transport from 
England a body of the old Commonwealth men; but this was 
refused by the English court. The enmity against him was so 
great that now, as on other occasions, attempts were made to 
assassinate him. On the breaking out of the Dutch war, Sidney, 
who was at  The Hague, urged an invasion of England, and shortly 
afterwards went to Paris, where he offered to raise a rebellion in 
England on receipt of ~oo,ooo crowns. Unable, however, to come 
to terms with the French Government, he once more went into 
retirement in  1666,-this time to the south of France. I n  Aug. 
1670 he was again in Paris, and Arlington proposed that he should 
receive a pension from Louis; Charles 11. agreed, but insisted 
that Sidney should return to Languedoc. 

His father was now very ill, and after much difficulty Sidney 
obtained leave to  come to England in the autumn of 1677. Lord 
Leicester died in November; and legal business connected with 
other portions of the succession detained Sidney from returning 
to France as he had intended. H e  soon became involved in polit- 
ical intrigue, joining, in general, the country party, and holding 
close communication with Barillon, the French ambassador. In  
the beginning of 1679 he stood for Guildford, and was warmly 
supported by William Penn, with whom he had long been intimate, 
and whom he is said (as is now thought, erroneously) to have 
helped in drawing up  the constitution of Pennsylvania. H e  was 
defeated by court influence, and his petition to the House, com- 
plaining of an undue return, never came to a decision. His Letters 
to Henry Savile, written at  this period, are of great interest. He 
was in Paris, apparently only for a short while, in Nov. 1679. 
Into the prosecution of the Popish Plot Sidney threw himself 
warmly, and was among those who looked to Monmouth, rather 
than to William, to take the place of James in the succession, 

though he afterwards disclaimed all interest in such a question. 
He now stood for Bramber (Sussex), again with Penn's support, 
and a double return was made. H e  is reported on Aug. 10, 1679, 
as being elected for Amersham (Buckingham) with Sir Roger 
Hill. When parliament met, however, in Oct. 1680, his election 
was declared void. But now, under the idea that an alliance be- 
tween Charles and William would be more hostile t o  English lib- 
erty than would the progress of the French arms, he  acted with 
Barillon in influencing mercbers of parliament in this sense. 

Upon the dissolution of the last of Charles's parliaments the 
king issued a justificatory declaration. This was a t  once answered 
by a paper entitled A Just and Modest Vindication, etc., the first 
sketch of which is imputed to Sidney. I t  was then, too, that his 
most celebrated production, the Discourses concerning Govern- 
ment, was concluded, in which he upholds the doctrine of the 
mutual compact and traverses the High Tory positions. 

For a long while Sidney kept himself aloof from the duke of 
Monmouth, to whom he was introduced by Lord Howard. After 
the death of Shaftesbury, however, in Nov. 1682, he entered into 
the conferences held between Monmouth, Russell, Essex, Hamp- 
den and others. That treasonable talk went on seems certain, but 
it is probable that matters went no further. The watchfulness of 
the court was, however, aroused, and on the discovery of the Rye 
House Plot, Sidney, who had always been regarded in a vague 
way as dangerous, was arrested while at  dinner on June 26, 1683. 
His papers were carried off, and he.was sent at once to the Tower 
on a charge of high treason. For a considerable while no evidence 
could be found on which to establish a charge. Jeffreys, however, 
was made lord chief-justice in  September; a jury was packed; 
and, after consultations between the judge and the crown lawyers, 
Sidney was brought to listen to the indictment on Nov. 7.  

The trial began on Nov. 21; Sidney was refused a copy of the 
indictment, in direct violation of law, and he was refused the 
assistance of counsel. Hearsay evidence and the testimony of 
the perjured informer Lord Howard, whom Sidney had been 
instrumental in introducing to his friends, were first produced. 
This being insufficient, partial extracts from papers found in 
Sidney's study, and supposed only to be in his handwriting, in 
which the lawfulness of resistance to  oppressio~l was upheld, 
were next relied on. H e  was indicted for "conspiring and com- 
passing the death of the king." Sidney conducted his case through- 
out with skill. Against the determination to secure a conviction, 
however, his courage, eloquence, coolness and skill were of no 
avail, and the verdict of "guilty" was given. On Nov. 25, Sidney 
presented a petition to  the king. The necessity, however, of check- 
ing the hopes of Monmouth's partisans caused the king to be 
inexorable. The last days of Sidney's life were spent in drawing 
up his Apology and in discourse with Independent ministers. H e  
was beheaded on the morning of Dec. 7, 1683. His  remains were 
buried at  Penshurst. 

An edition of the Discourses concerniizg Government, contain- 
ing his letters, the report of his trial, and the "Apology" written 
in his last hours, was published in 1763, and reprinted in 1772, 
with corrections and additions. There is a notice of Algernon 
Sidney in the preface to Collins's Sidney Papers, and some letters 
of his appear in that collection. See also A. C. Ewald, Life and 
Times of  Algernon Sidney (2 vols., 1873); and the life by C. H. 
Firth in the Dictio~zary of National Biography. (0. A.; X.) 

SIDNEY, SIR HENRY (1529-1 j86), lord deputy of Ire- 
land, was the eldest son of Sir William Sidney, a prominent poli- 
tician and courtier in the reigns of Henry VIII .  and Edward VI, 
from both of whom he received extensive grants of land, includ- 
ing the manor of Penshurst in Kent, which became the principal 
residence of the family. Henry was brought u p  a t  court as  the 
companion of Prince Edward, afterwards King Edward VI.; 
and he continued to enjoy the favour of the sovereign through- 
out the ieigns of Edward and Mary. I n  1556 he went to Ireland 
with the lord deputy, the earl of Sussex, who in the previous year 
had married his sister Frances Sidney; and from the first he had 
a large share in the administration of the country, especially in 
the military measures taken by his brother-in-law for bringing 
the native Irish chieftains into submission to the English Crown. 



SIDNEY 
I n  the course of the lord deputy's Ulster cxpcdition in ; j j7 Sid- S.IC$$Ey, PHILIP ( i  j j4-i j86j,  +glish poet, states- 
ney devastated the island of Rathlin; and during the absence 
of Sussex in England in the following year Sidney was charged 
with the sole responsibility for the government of Ireland, which 
he conducted with marked ability and success. A second absence 
of the lord deputy from Ireland, occasioned by the accession of 

man and soldier, eldest son of Sir Henry Sidney and his wife 
Mary Dudley, was born a t  Penshurst on Nov. 30, 1554. On Oct. 
17, 1564, he was entered a t  Shrewsbury school, close to  Ludlow 
Castle, his father's official residence as lord president of Wales. 
His life-long friend and first biographer, Fulke Greville, entered 

Queen Elizabeth, threw the chief control into Sidney's hands a t  1 
the outbreak of trouble with Shane O'Neill, and he displayed 1 
great skill in temporizing with that redoubtable chieftain till 
Sussex reluctantly returned to his duties in August I 559. About 
the same time Sidney resigned his office of vice-treasurer of Ire- 
land on being appointed president of the Welsh Marches. 

I n  1565 Sidney was appointed lord deputy of Ireland in place 
of Sir Nicholas Arnold, who had succeeded the earl of Sussex in , 
the previous year. H e  found the country in a more impoverished 
and more turbulent condition than when he left it, the chief dis- 
turbing factor being Shane O'Neill in Ulster. With difficulty 
he persuaded Elizabeth to  sanction vigorous measures against 
O'Neill; and although the latter successfully avoided a decisive 
encounter, Sidney restored O'Neill's rival Calvagh O'Donnell to / 
his rights, and established an English garrison at  Derry which 
did something to maiiltain order. I n  1567 Shane was murdered 
by the MacDonnells of Antrim (see O'NEILL), and Sidney was 
then free to turn his attention to the south, where with vigour 
and determination he arranged the quarrel between the earls of 
Desmond and Ormonde, and laid his hand heavily on other dis- 
turbers of the peace; then, returning to Ulster, he compelled 
Turlough Luineach O'Neill, Shane's successor in the clan chief- 
tainship, to make submission, and placed garrisons at Belfast 
and Carrickfergus to  overawe Tyrone and the Glynns. I n  the 
autumn of 1567 Sidney went t o  England, and was absent from 
Ireland for the next ten months. On his return he urged upon 
Cecil the necessity for measures to improve the economic con- 
dition of Ireland, to open up the country by the construction of 
roads and bridges, to  replace the Ulster tribal institutions by a 
system of freehold land tenure, and to repress the ceaseless 
disorder prevalent in every part of the island In  pursuance of 
this policy Sidney dealt severely with the Butlers in Munster. 

Sidney left Ireland in 1571, aggrieved by the slight appreciation 
of his statesmanship shown by the queen; but he returned thither 
in September 1575 with increased powers and renewed tokens 
of royal approval, to find matters in a worse state than before, 
especially in Antrim, where the MacQuillins of the Route and 
Sorley Boy MacDonnell ( q . ~ . )  were the chief fomenters of dis- 
order. Having to some extent pacified this northern territory, 
Sidney repaired to  the south, where he was equally successful in 
making his authority respected. H e  left his mark on the adminis- 
trative areas of the island by making shire divisions on the Eng- 
lish model. At an earlier period he had already in the north com- 
bined the districts of the Ardes and Clandeboye to form the 
county of Carrickfergus, and had converted the country of the 
O'Farrells into the county of Longford; he now carried out a 
similar policy in Connaught, where the ancient Irish district of 
Thomond became the county Clare, and the counties of Galway, 
Mayo, Sligo and Roscommon were also delimited. He suppressed 
a rebellion headed by the earl of Clanricarde and his sons in 
1576, and hunted Rory O'More to  his death two years later. 
Meantime Sidney's methods of taxation had caused discontent 
among the gentry of the Pale, who carried their grievances to 
Queen Elizabeth. Greatly to Sidney's chagrin the queen censured 
his extravagance, and notwithstanding his distinguished services 
t o  the crown he was recalled in September 1.578, and was coldly 
received by  Elizabeth. H e  lived chiefly a t  Ludlow Castle for  
the remainder of his life, performing his duties as president of 
the Welsh Marches, and died there on May 5, 1586. 

See A. Collins, T h e  Sidney Papers; Calendar o f  State Papers relating 
t o  Zrela?zd, Henry VIII.-Elizabeth; Calendar of the Carew MSS.; J .  
O,Donovanys edition of The o f  IrelaEd b y  the F~~~ M~~~~~~ (7  
vols, Dublin, 1 8 ~ ; ~ )  ; Holinshed3s Chronicles, vol. iii. ( 6  vols., London, 
1807) ; Richard Bagwell, Zrelaitd under the Tudors (3  vols., London, 
1885) ; Calendar of Ancient Records o f  Dubfin, edited bv Sir J .  T. 
Gilbert, vols, i. and ii. (Dublin, 1889) ; Sir J. T. Gilbert, History o f  the 
viceroys o f  zreraild (Diiblin, 1861) ,. A. Froude, o f  England 
(12  vols., London, 1856-70). 

the school on the same day. I n  I 568 he went up  to Christ Church, 
Oxford, where he formed friendships with Richard Hakluyt and 
William Camden. I n  1572 Sidney received the Queen's leave t o  
travel and learn foreign languages. 

Travels.--He went first of all in  the earl of Lincoln's suite to 
Paris, where he witnessed the St. Bartholomew massacre. From 
Paris he went to  Frankfort-on-the-Main (i573), where he lodged 
with the printer Andrew Wechel, with whom also Herbert Languet 
was staying. Sidney had from his earliest youth an unwonted 
maturity of manner, which, combined with charm, gained him the 
confidence of men of affairs. I n  France he was in close connection 
with the Huguenot leaders, and Languet, an ardent Protestant, 
went on with him to Vienna. In  October Sidney left for  Italy; 
his letters to  Lznguet afford considerable insight into the develop- 
ment of his character and ideas. Sidney stayed some time in 
Venice, and sat to Paolo Veronese for a portrait. In July 1574 he 
was seriously ill, and on his recovery returned to Vienna. H e  
visited Poland with Languet, where he is said to have been offered 
the vacant crown, and then stayed a t  Vienna in a vaguely diplo- 
matic capacity. H e  wrote a letter on the state of affairs to  Burgh- 
ley in Dec. 1574. The count moved to Prague i n  1575, and from 
there he was summoned home. 

A t  Court.-He found his sister Mary a t  court, and a patron 
in his uncle, Leicester. On one of the Queen's progresses he met 
Penelope Devereux, daughter of the Earl of Essex, then a child 
of fourteen, Rho was later thr  "Stella" of his sonnets. Essex died 
the next year, and seems to have desired a match between Sidney 
and Penelope. A letter of 1576 even mentions a "treaty" between 
them. But nothing was done. In  the spring of 1577 Sidney was 
sent to congratulate the new Elector Palatine and Emperor, and 
to promote generally the Protestant cause. H e  met Don John of 
Austria a t  Louvain, and went on to Heidelberg and Prague. H e  
proposed a Protestant league and Church conference, and in a 
speech to the Emperor advocated a general league against Rome 
and Spain. On his way back he visited William of Orange. On 
his return home he paid the first of many visits to  his sister Mary, 
who had married the Earl of Pembroke, a t  Wilton. Sidney now 
made it  his business to defend his father's interests a t  Court, par- 
ticularly from Lord Ormond, who was doing his best to  prejudice 
the Queen against him. H e  drew up a detailed defence of  his 
father1; Irish government for presentation t o  the Queen. A rough 
draft of four sections is preserved in the British Museum (Co t -  
ton  MS., T i tus  B., xii., 5 j7), which, even in its fragmentary 
state, justifies the estimate of i t  formed by Edward Waterhouse 
(Sidney Papers). At this time Sidney was beginning to be a 
figure in the world of letters; Spenser, whom he met in 1578, 
dedicated the Shepherdes Calendar to him the next year. He was 
5 member of the Areopagus Society, which sought t o  introduce 
classical metres in English verse, and he wrote the Masque with 

' which Leicester entertained the Queen a t  Wanstead in 1578, T h e  
Lady o f  the M a y .  But Leicester's disgrace partially involved 
Sidney, and after a quarrel with Oxford, probably over the pro- 
posed Ailjou marriage of the Queen, followed by more active op- 
position to the proposal in  1580 (Sidney Papers p. 287). Sidney 
had to leave the Court and returned t o  Wilton. 

Stella.--Here Sidney began the Arcadia for his sister's amuse- 
ment; not long afterwards he was allovred to return to  Court. 
 bout this time must be placed the Astrophel and Stella sonnets. 
The date is not the only obscure point about them. His Apologie 
forPoetrie appeared about 1581 and he was knighted in 1583. That 
autumn he married Frances, daughter of Sir Francis Walsingham. 
He still desired active service, took a keen intcrest in the enter- 
prises of Frobisher, Hakluyt and Raleigh, and was especially en- 
thusiastic for the Protestant cause against Spain. H e  advocated 
a direct attack on Spain. and was himself preparing to sail with 
Drake in 1585 when the Queen recalled him. At last he was given 
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a command in the Netherlands, as governor of Flushing. 

Act ive  Service and Death.-In July 1586 he made a success- 
ful raid on Axel, near Flushing, and in September he joined the 
force of Sir John Norris, who was operating against Zutphen. On 
the ~ 2 n d  he joined a small force sent out to intercept a convoy 
of provisions. During the fight that ensued he was struck in the 
thigh by a bullet. H e  succeeded in riding back to the camp. The 
often-told story that he refused a cup of water in favour of a 
dying soldier, with the words, "Thy need is greater than mine," 
is in keeping with his character. H e  owed his death to a quixotic 
impulse. Sir William Pelham happening to set out for the fight 
without greaves, Sidney also cast off his leg-armour, which would 
have defended him from the fatal wound. H e  died a t  Arnheim, 
on Oct. 17, 1586, and was buried at  St. Paul's. 

Sidney's death was a personal grief to people of all classes. 
Some two hundred elegies were produced in his honour. Of all 
these tributes the most famous is Astrophel, A Ptastoral Elegie, 
added to Edmund Spenser's Colin Clout's Come Home  Again 
(1595). Spenser wrote the opening poem; other contributors 
are Sidney's sister, the countess of Pembroke, Lodowick Bryskett 
and Matthew Roydon. 

Writings.-Sidney's writings were not published during his 
lifetime. A Worke  concerning the trewnesse of the Christian Re-  
ligion, translated from the French of D u  Plessis Mornay, was 
completed and published by Arthur Golding in 1587. 

T h e  Countesse of Pembroke's Arcadia zernZerntten b y  Plzilippe 
Sidnei ( I S ~ O ) ,  in quarto, is the earliest edition of Sidney's famous 
romance. A folio edition, issued in 1593, is stated to have been 
revised and rearranged by the countess of Pembroke, for whose 
delectation the romance was written. She was charged to destroy 
the work sheet by sheet as it was sent to her. The circumstances 
of its composition partly explain the difference between its in- 
tricate sentences, full of far-fetched conceits, repetition and 
antithesis, and the simple and dignified phrase of the Apologie for 
Poetrie. The style is a concession to the fashionable taste in 
literature which the countess may reasonably be supposed to 
have shared; but Sidney himself, although he was no friend to 
euphuism, was evidently indulging his own mood in this highly 
decorative prose. 

Sonnets.-The series of sonnets to Stella were printed in 1591 
as Sir P.S.: His  Astrophel a~zd Stella, by Thomas Newman, with 
an introductory epistle by T .  Nash, and some sonnets by other 
writers. In  1598 the sonnets were reprinted in the folio edition 
of Sidney's works, entitled from its most considerable item The  
Countesse of Pembroke's Arcadia, edited by Lady Pembroke, with 
considerable additions. The songs are placed in their proper po- 
sition among the sonnets, instead of being grouped at  the end, and 
two of the most personal poems (possibly suppressed out of con- 
sideration for Lady Rich in the first instance), which afford the 
best key to the interpretation of the series, appear for the first 
time. Sidney's sonnets adhere more closely to French than to 
Italian models. The octave is generally fairly regular on two 
rhymes, but the sestet usually terminates with a couplet. The 
Apologie for Poetrie was one of the "additions" to the countess 
of Pembroke's Arcadia (1598), where it  is entitled "The Defence 
of Poesie." I t  first appeared separately in 1594 (unique copy 
in the Rowfant Library, reprint 1904, Camb. Univ. Press). Sid- 
ney takes the word "poetry" in the wide sense of any imaginative 
work, and deals with its various divisions. Apart from the sub- 
ject matter, which is interesting enough, the book has a great value 
for the simple, direct and musical prose in which it is written. 
T h e  Psalmes of David, the paraphrase in which he collaborated 
with his sister, remained in MS. until 1823, when it  was edited by 
S. W. Singer. A translation of part of the Divine Sepmaine of 
G. Salluste du Bartas is lost. There are two pastorals by Sidney 
in Davison's Poetical Rhapsody (1602). 

Letters and Memorials o f  State . . . (1746) is the title of an invalu- 
able collection of letters and documents relating to the Sidney family, 
transcribed from originals at Penshurst and elsewhere by Arthur Col- 
lins. Fulke Greville's Life of  the Renowned Sir Philip Sidney (1652, 
ed. by Nowell Smith, 1go7), is a panegyric dealing chiefly with his 
public policy. The Correspondence o f  Sir Philip Sidney and Hubert 
Languet was translated from the Latin and published with a memoir by 

Steuart A. Pears (1845). The best biography of Sidney is A Memoir of  
Sir Philip Sidney by H .  R. Fox Bourne (1862). A revised life by the 
same author is included in the "Heroes of the Nations" series (1891). 
Critical appreciation is available in J. A. Symonds's Sir Philip Sidney 
(18861, in the "English Men of Letters" series; in J. J. A. Jusserand's 
English Novel in the Time of Shakespeare (1890) ; and in modern 
editions of Sidney's works, among which may be mentioned Mr. A. W. 
Pollard's edition (1888) of Astrophel and Stella, Professor Arber's 
reprint (1868) of An Apologie for Poetrie, and Mr. Sidney Lee's Eliza- 
bethan Sonnets (1904) in the re-issue of Professor Arber's English 
Garner, where the sources of Sidney's sonnets are fully discussed. See 
also a collection of Sidneiana printed for the Roxburghe Club in 1837, 
a notice by Mrs. Humphry Ward in Ward's English Poets, i. 341 seq., 
and a dissertation by Dr. K. Brunhuber, Sir Philip Sidney's Arcadia 
und ihre Nachlaufer (Niirnberg, 1903). A complete text of Sidney's 
prose and poetry, edited by Albert Feuillerat, is included in the Cam- 
bridge English Classics (1914-23). 

SIDNEY, a city of western Ohio, U.S.A., the county seat of 
Shelby county; 40 m. N. of Dayton, on the Miami river and the 
Dixie highway. I t  is served by the Baltimore and Ohio, the Big 
Four and three bus lines. Pop. (1920), 8,590 (96% native white) ; 
1940, federal census, 9,790. The city lies on an elevated table- 
land, in a rich agricultural region. I t  has large machine tool 
and various other manufacturing industries. Sidney was laid out 
in 1819 to be the county seat in place of Hardin (5  m. W.). where 
the first court had been held in May, and was named after Sir 
Philip Sidney. I t  was incorporated as a village in 1820, as a town 
in 1824 and as a city in 1897. 
SIDON, once the principal city of Phoenicia, now the princi- 

pal town of the southern district of Great Lebanon under the 
French mandate. Sidon is to-day a city of ~ o , o o o  inhabitants, 
the majority of whom are Muslims. I ts  houses are grouped round 
a castle dominating a promontory to  the south of which was the 
ancient Egyptian harbour, now little more than a memory, and the 
modern harbour to the north half silted up. Around the town as 
far as the eye can see stretch gardens of orange trees, apricots, 
bananas and lemons-the fortune of Sidon. 

History.-Older  than Tyre and acknowledged as its mother, 
Sidon has had an eventful history. The Homeric poems laud the 
skill of its artisans. The Philistines destroyed its fleet and laid the 
city in ashes. Assyria and Babylonia coveted the wealth of her 
bazaars and a splendid succession of monarchs led armies against 
her to disturb her peace and loot her treasures. I n  the 7th century 
B.C. during a pause in Babylonian oppression Egypt intervened. 
The Persian yoke in due course supplanted the Babylonian and 
an injudicious revolt against Artaxerxes Ochus met with condign 
punishment. Unlike Tyre it  submitted without resistance to Alex- 
ander the Great. The Seleucids of Syria, the Ptolemies of Egypt, 
and the Romans exercised lordship in  turn. Herod the Great, as 
was his wont, embellished the town. Jesus visited its neighbour- 
hood and St. Paul on his way to Rome was permitted to land to 
visit his friends and refresh himself. Sidon's bishop attended the 
Council of Nicea. T o  maintain its independence it  leagued itself 
with the Crusaders ( I I O ~ ) ,  and four years later Baldwin dealt 
faithfully with the city for bad faith. Saladin took and dismantled 
it  after Hattin. The Franks were back again within it in 1197, 
only to  see it relapse quickly into Muslim hands and be turned 
to ruins. The Franks rebuilt (1228), the Saracens redevastated 
( I  249). King Louis restored it  ( I  253) ; the Mongols ravaged it 
(1260). Once more assisted to rise by the Templars it  was aban- 
doned after the fall of Acre (1291). I t  blossomed into vigorous 
existence, in the 17th century under Fakhr ed-Din, the Druse 
emir, who encouraged and protected its commerce. Jezzir Pasha 
drove the French forth from its gates (1791). I n  1840 it  was 
bombarded by the allied fleets (Britain, Austria, Turkey), and 
British troops occupied it Oct. 6, 1918. 

Archaeology.-A large necropolis was discovered south-east 
of the town in 1855, and yielded in the tomb chambers numerous 
sarcophagi and wall-paintings. The most important were the sar- 
cophagi of two Sidonian kings, Eshmunazar (now in the Louvre), 
and Tabnith (in Constantinople). Both have valuable Phoenician 
inscriptions. A further discovery of 17 magnificent sarcophagi 
was made in 1887, including the famous "Alexander" sarcophagus. 
(See  GREEK ART.) They are now in the museum at  Constanti- 
nople. Recently a fresh archaeological survey and excavations 



SIEBENGEBIRGE-SIEMENS 
have been made in the Sidon area under French auspices. 1 See T. Macridy Bey, Le Temple d' Echmoun b Sidon (1904) ; G.  
~ontenau,  ~ i s s i o n  ~rchtotogique b Sidon (1914) ; C. C. Torrey, "A 
Phoenician Necropolis a t  Sidon": Annual Amer. Sch. Or. Research 
Jerusalem (1919-20) ; G. Contenau, La Civilisation Phtnicienne (1926) 
2 1  seq. (E, R O )  

SIEBENGEBIRGE ("The Seven Hills"), a group of hills 
on the Rhine, 6 m. above Bonn. They are of volcanic origin. 
The district is a favourite tourist resort. The hills are as fol- 
lows : Drachenfels (1,067 ft.) surmounted by the ruins of an old 
castle; immediately behind it ,  Wolkenburg (1,076 f t . ) ;  and to the 
north Petersberg (1,096 f t . ) ,  with a pilgrimage chapel; then, to  
the south, a chain of four-viz., 01berg (1,522 ft.), the highest, of 
the range; Lowenburg (1,506 ft.);  Lohrberg (1,444 ft.), and, 
farthest away, Nonnenstromberg (1,107 it .) .  At the foot of the 
Drachenfels, (north side) lies the little town of Konigswinter, 
whence a mountain railway ascends to the summit, and a similar 
railway runs up the Petersberg. Ruins crown almost every hill. 

SIEDLCE, a town of Poland in the province of Lublin, 56 mi. 
E.S.E. of Warsaw. I t  is a Roman Catholic episcopal see. The 
Oginskis, to whom it belonged, embellished it with a palace and 

Pop, ( ~ 9 3 1 )  36.927. two-thirds Jews. Siedlce was occu- 
pied by Germany in World War 11. 

SIEGBURG, a town in the Prussian Rhine Province, Ger- 
many, on the Sieg, 16 mi. S.E. of Cologne by the railway to 
Giessen. Pop. ( 1 ~ 3 9 )  21,189. The town, which was founded in 
the 11th century, attained the height of its prosperity in the I 5th 
and 16th centuries owing to its pottery wares. Siegburg pitchers 
(Siegburger Kriige) were widely famed. 

SIEGE, the "sitting down" of an army or military force 
before a fortified place for the purpose of taking it, either by 
direct military operations or by starving i t  into submission (see 
FORTIFICATION AND SIEGECRAFT). 

SIEGEN, a town in the Prussian province of Westphalia, 
Germany, 63 mi. E .  of Cologne by rail, on the Sieg, a tributary en- 
tering the Rhine opposite Bonn. Pop. (1939) 40,559 Siegen was 
the capital of an early principality belonging to the house oi 
Nassau. I n  1815 the congress of Vienna assigned it to Prussia. 
The town contains two palaces of the former princes of Nassau- 
Siegen. The surrounding district, to  which it gives its name, 
abounds in iron-mines, and iron founding and smelting are the 
most important branches of industry in and near the town. 
Rubens is said to  have been born here in 1577. 

SIEMENS, ALEXANDER (1847-1928), British electrical 
engineer, was born in Hanover on Jan. 22, 1847, and was educated 
at  Berlin and Hanover. I n  1867 he was employed by Siemens 
Brothers, Woolwich, for whom he helped to build the Indo-Eu~o- 
pean telegraph line in Persia (1868), and to lay the Black sea 
cable in 1869. H e  served in the Prussian army during the Franco- 
Prussian War, afterwards returning to England to work for Sir 
William Siemens, in England, Canada and the United States. In  
1878 he became a naturalized British subject, and in 1879 was 
appointed departmental manager in Siemens Brothers. He was 
associated with Sir William Siemens in the development of the 
regenerative furnace, and he developed a system of lighting public 
halls with arc lamps. His methods were put into practice in the 
reading room of the British Museum and in the Albert hall. Sie- 
mens was also re8ponsible for the installation of electric light a t  
Godalming, the first English town to be so lighted. H e  served as 
president of the Institution of Electrical Engineers and the Insti- 
tution of Civil Engineers. H e  died Feb. 19, 1928. 

SIEMENS, ERNST WERNER VON (1816-1892), Ger- 
man electrician, was born on Dec. 13, 1816, at Lenthe in Hanover. 
After attending the gymnasium a t  Liibeck, he entered the Prus- 
sian army as a volunteer, and for three years was a pupil in the 
military academy at  Berlin. Between 1838 and 1848 he served 
in the artillery, and was entrusted with many specialized works 
such as the fortification of Eckernforde harbour and the laying 
of the first telegraph line in Germany, that between Berlin and 
Frankfort-on-Main. Thenceforward he devoted his energies to 
furthering the interests of the newly founded firm of Siemens 
and Halske, which under his guidance became one of the most 
important electrical undertakings in the world, with branches 

in different countries that gave it  -an international influence. 
As his entrance into commercial life was almost synchronous 

with the introduction of electric telegraphy into Germany, many 
of his inventions and discoveries relate to telegraphic apparatus, 
I n  1847 he suggested the use of gutta-percha as a material for 
insulating metallic conductors. Then he investigated the electro- 
static charges of telegraph conductors and their laws, and estab- 
lished methods for testing underground and submarine cables 
and for locating faults in their insulation (see TELEGRAPH: 
Submarine Telegraphy); further, he carried out observations and 
experiments on electrostatic induction and the retardation it  
produced in the speed of the current. H e  also devised apparatus 
for duplex and diplex telegraphy, and automatic recorders. H e  
suggested that the unit of electrical resistance should be taken 
as the resistance of a column of pure mercury one metre high 
and one square millimetre in cross-section, a t  a temperature of 
o 0  C. Another task to which he devoted much time was the 
construction of- a selenium photometer. H e  also claimed to have 
been, in 1866, the discoverer of the principle of self-excitation 
in dynamo-electric machines. Siemens wrote several papers on 
meterological subjects, discussing among other things the causa- 
tion of the winds and the forces which produce, maintain and 
retard the motions of the air. I n  1886 he devoted half a million 
marks to  the foundation of the Physikalisch-Technische Reichs- 
anstalt a t  Charlottenburg, and in 1888 he was ennobled. H e  died 
at  Berlin on Dec. 6, 1892. His scientific memoirs and addresses 
were collected and published in an English translation i n  1892, 
and three years later a second volume appeared, containing his 
technical papers. 

SIEMENS, SIR WILLIAM [KARL WILHELM] (1823- 
1883), British inventor, engineer and natural philosopher, was 
born at  Lenthe in Hanover on April 4, 1823. After being edu- 
cated in the polytechnic school of Magdeburg and the University 
of Gottingen, he visited England at  the age of nineteen in the hope 
of introducing a process in electroplating invented by himself and 
his brother Werner. The invention was adopted by Messrs. Elk- 
ington, and Siemens returned to Germany to enter, as a pupil, the 
engineering works of Count Stolberg a t  Magdeburg. I n  1844 he 
was again in England with another invention, the L'chronometric" 
or differential governor for steam engines. Finding that British 
patent laws afforded the inventor a protection which was then 
wanting i n  Germany, he thenceforth made England his home; in 
1859 he became a naturalized British subject. After some years 
spent in active invention and experiment a t  mechanical works 
near Birmingham, he went into practice as an engineer in 1851. 
He worked mainly in two distinct fields, the applications of heat 
and the applications of electricity. Siemens became F.R.S. in 1862; 
he was president of many professional societies and the recipient 
of academic honours. H e  died in London on Nov. 19, 1883. 

I n  the application of heat Siemens's work began just after 
J. P. Joule's experiments had placed ?he doctrine of the conserva- 
tion of energy on a sure basis. Siemens, in the light of the 
new ideas, sought to improve the efficiency of the steam engine 
as a converter of heat into mechanical work. H e  applied the 
regenerator to the steam engine and later he attempted to apply 
it to internal combustion or gas engines. In  1856 he introduced 
the regenerative furnace, the idea of his brother Friedrich (1826- 
~ g o q ) ,  which avoids the loss of heat by the hot gases which 
pass up the chimney. But another invention was required be- 
fore the regenerative furnace could be thoroughly successful. 
This was the use of gaseous fuel, produced by the crude distilla- 
tion and incomplete combustion of coal in a distinct furnace or 
gas-producer. The complete invention was applied a t  Chance's 
glass-works in Birmingham in 1861, and furnished the subject 
of Faraday's farewell lecture to  the Royal Institution. I t  was 
soon applied to many industrial processes, but it  found its 
greatest development a few years later a t  the hands of Siemens 
himself in the manufacture of steel. T o  produce steel directly 
from the ore, or by melting together wrought-iron scrap with 
cast-iron upon the open hearth, had been in his mind from the 
first, but it was not till 1867, after two years of experiment in 

I "sample steel works" erected by himself for the purpose, that he 
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achieved success. The product is a mild steel of exceptionally 
trustworthy quality, the use of which for boiler-plates has done 
much to make possible the high steam-pressures that are now com- 
mon, and has consequently contributed, indirectly, to  the im- 
provement in the thermodynamic efficiency of heat engines. Just 
before his death Siemens was a t  work on a plan to use gaseous 
fuel from a Siemens producer in place of solid fuel beneath the 
boiler, and t o  apply the regenerative principle t o  boiler furnaces. 
H e  believed that gaseous fuel would in  time supersede solid coal 
for domestic and industrial purposes; and among his last inven- 
tions was a house grate to  burn gas along with coke, which he 
regarded as a possible cure for city smoke. 

I n  electricity Siemens's name is closely associated with the 
growth of land and submarine telegraphs, the invention and de- 
velopment of the dynamo, and the application of electricity to  
lighting and to locomotion. I n  1860, with his brother Werner, he 
invented the earliest form of what is now known as the Siemens 
armature; and in 1867 he communicated a paper to  the Royal 
Society "On the Conversion of Dynamical into Electrical Force 
without the aid of Permanent Magnetism," in which he announced 
the invention by Werner Siemens of the dynamo-electric machine, 
a n  invention which was also reached independently and almost 
simultaneously by Sir Charles Wheatstone and by  S. A. Varley. 
The Siemens-Alteneck or multiple-coil armature followed in 1873. 
While engaged in constructing a trans-Atlantic cable for the Direct 
United States Telegraph Company, Siemens designed the very 
original and successful ship "Faraday," by which that and other 
cables were laid. One of the last of his works was the Portrush 
and Bushmills electric tramway, in  the north of Ireland, opened 
in 1883, where the water-power of the river Bush drives a Siemens 
dynamo, from which the electric energy is conducted t o  another 
dynamo serving as a motor on the car. I n  the Siemens electric 
furnace the intensely hot atmosphere of the electric arc between 
carbon points is employed t o  melt refractory metals. Another of 
the uses t o  which he turned electricity was to  employ light from 
arc lamps as a substitute for  sunlight in hastening the growth and 
fructification of plants. Among his miscellaneous inventions were 
the differential governor, and a highly scientific modification of it, 
described to the Royal Society i n  1866; a water-meter which acts 
on the principle of counting the number of turns made by  a small 
reaction turbine through which the supply of water flows; a n  elec- 
tric thermometer and pyrometer, in  which temperature is de- 
termined by its effect on the electrical conductivity of metals; an 
attraction meter for determining very slight variations in the in- 
tensityof a gravity; and the bathometer, by which he applied this 
idea to the problem of finding the depth of the sea without a 
sounding line. 

Siemens's writings consist for the most part of lectures and 
papers scattered through the scientific journals and the publica- 
tions of the Royal Society, the Institution of Civil Engineers, the 
Institution of Mechanical Ebgineers, the Iron and Steel Institute, 
the British Association, etc. 

See William Pole's Life of Siemens (1888). (J. A. En) 
SIEMENS. The founder of the Siemens Concern was Werner 

Siemens, who as a young artillery officer in 1847 started a repair 
shop for  telegraphy apparatus in a few humble rooms in the 
back-yard of a Berlin apartment house. Scarcely one year after 
beginning Siemens received an order from the German Govern- 
ment to instal a complete telegraph line running from Berlin to 
Frankfurt a/M. I n  spite of the increase of his undertaking, 
Werner Siemens found time to pursue scientific studies and he 
succeeded in making one of the most practical inventions, the 
modern dynamo-machine, which converts mechanical into electric 
energy. 

The year 1866, when this machine was invented, is the begin- 
ning of our modern science of electro-technics, I n  1879 at  a 
Berlin trade exhibition Messrs. Siemens and Halske demonstrated 
the first electrical railway and the name of Siemens very soon 
became known even beyond the frontiers of Germany as that of 
an electrical undertaking comprising all branches of electro- 
technics, telephony, electric power and light. 

The branches of telephony and electro-chemistry were separated 

from the rest in 1903 and were conducted as separate departments 
under the style of Siemens and Halske, whereas the departments 
dealing with hear;y current problems and the Niirnberg firm of 
Schuckert and Co. formed the foundation of the Siemens Schuck- 
ertwerke. 

The Siemens Bauunion was created t o  deal with the civil engi- 
neering branch of the works, connected with underground rail- 
ways, power plants, hydro-electric works, etc. 

The Siemens Concern employs to-day more than 110,ooo work- 
men, including engineers and commercial staff, who work partly 
in the various factories forming a district of Greater Berhn called 
Siemensstadt and partly in  the factories, which belonged previ- 
ously to the Schuckert Co. i n  Nurnberg, and which have since 
been largely extended. 

Recently the turbine works at  Muhlheim on the Ruhr were 
acquired; there steam turbines are manufactured. There are fur- 
ther, under the control of the Siemens Concern, a number of 
other works, engaged in the supply of accessories and sundry 
parts for the principal factories. (L. F. SZ.) 

SIEMENS' STEEL: see IRON AND STEEL. 
SPENA, a city and archiepiscopal see of Tuscany, Italy, capi- 

tal of the province of Siena, 59 mi. by rail S. of Florence and 31 
mi. direct. Pop. (1936) 36,064 (town); 48,664 (commune). The 
area of the city within the walls is about 2 3  sq.mi., and the height 
above sea-level, I , I I  j feet. The plan, spreading from the centre 
over three hills, closely resembles that of Perugia. The city pos- 
sesses a university, founded in 1203 and limited to  the faculties 
of law and medicine (275 students in 1938-39). 

The horse races of Siena known a s  the "Palio delle Contrade" 
have a European celebrity. They are  held in the public square, 
the curious and historic Piazza del Campo (now Piazza di Vittorio 
Emanuele) i n  shape resembling a n  ancient theatre, on the  2nd of 
July and the ~ 6 t h  of August of each year; they date in  their 
present form from the 17th century and were instituted in  com- 
memoration of victories and in honour of the Virgin Mary (the 
old title of Siena having been "Sena vetus civitas Virginis"). Siena 
is divided into I 7 contrade (wards), each with a distinct appella- 
tion and chapel and flag of its own; and every year 10 of these 
contrade, chosen by lot, send each one horse t o  compete for the 
prize patio or banner. The  aspect of Siena during these meetings 
is very characteristic, and the whole festivity bears a mediaeval 
stamp in harmony with the  architecture and history of the town. 

Among the noblest fruits of Sienese ar t  are the public buildings 
adorning the city. The cathedral, one of the finest examples of 
Italian Gothic architecture, obviously influenced in plan by the 
abbey of S. Galgano (infra), built in black and white marble, was 
begun a t  the end of the 12th century, but  interrupted by  the 
plague of 1248 and wars at  home and abroad, and by 1325 a great 
part of it  and the baptistery of San Giovanni were completed; a 
further enlargement (which would have made what had been 
already built into merely a transept of a larger church) was begun 
in $339 but never carried out and a few ruined walls and arches 
alone remain to show the magnificence of the uncompleted design, 
which would have produced one of the largest churches in  the 
world. I n  1355 the construction of the older church was resumed. 

The splendid west front, of tricuspidal form, enriched with a 
multitude of columns, statues and inlaid marbles, dates from 1377 
seq.: i t  closely resembles that of Orvieto, which is  earlier in date 
(begun in 1310). Both facades have been recently restored, dnd 
the effect of them not altogether improved by  modern mosaics. 
The fine Romanesque campanile belongs t o  the first half of the 
14th century. Conspicuous among the  ar t  treasures of the interior 
is the well-known octagonal pulpit by Nicolb Pisano, dating from 
1265-68. I t  rests on columns supported by  lions and is finely 
sculptured. Numerous statues and bas-reliefs by  Renaissance 
artists adorn the various altars and chapels. The  cathedral pave* 
ment is inlaid with designs in  colour and black and white, repre- 
senting biblical and legendary subjects; the finest portions beneath 
the domes, with scenes from the history of Abraham, Moses and 
Elijah, are by Domenico Beccafumi and are executed with marvel- 
lous boldness and effect. The choir stalls also deserve mention: 
the older ones (from $. Benedetto, a church long ago destroyed) 



are in tarsia work; the otliers, dating from the 16th centuw, are 
carved from Riccio's designs. The Piccolomini library, adjoining 
the duomo, was founded by Cardinal Francesco Piccolomini (after- 
wards Pius 111.) in honour of his uncle, Pius 11. Here are Pin- 
turicchio's famous frescoes of scenes from the life of the latter 
pontiff, and the collection of choir books (supported on sculp- 
tured desks) with splendid illuminations by Sienese and other 
artists. The church of San Giovanni, the ancient baptistery, be- 
neath the cathedral is approached by an outer flight of marble 
steps built in 1451. I t  has a beautiful but incomplete f a ~ a d e  de- 
signed by Giovanni di Mino del Pellicciaio in 1382, and a marvel- 
lous font with bas-reliefs by Donatello, Ghiberti, Jacopo della 
Quercia and other 15th-century sculptors. The Opera del Duomo 
contains Duccio's famous Madonna (or Maesti) painted for the 
cathedral in 1308-11, and other works of art. 

Among the other churches are S. Maria di Provenzano, a vast 
building of some elegance, designed by Schifardini (1594) ; Sant' 
Agostino, rebuilt by Vanvilelli in 1755, containing a Crucifixion 
and Saintes by Perugino, a hIassacre of the Innocents by Matte0 
di Giovanni and the Coming of the Magi by Sodoma; the beautiful 
church of the Servites (15th century), which contains another 
Massacre of the Innocents by Matteo di Giovanni and other good 
examples of the Sienese school; San Francesco, recently restored, 
containing fine paintings by the two Lorenzetti and others, close to  
which is the 15th century oratory of S. Bernardino, with fine fres- 
coes by Sodoma, Pacchia and Beccafumi (1518-32) and a good 
ceiling (1496) ; San Domenico, a fine 13th-century brick building 
with a single nave and transept, containing Sodoma's splendid 
fresco, the Swoon of St. Catherine, and a contemporary portrait 
of the saint in a fresco by Andrea di Vanni. This church crowns 
the Fontebranda hill above the famous fountain of that name im- 
mortalized by Dante, and in a steep lane below stands the house 
of St. Catherine, now converted into a church and oratory, and 
maintained a t  the expense of the inhabitants of the Contrada dell' 
Oca. I t  contains some good works of art, but is chiefly visited for 
its historic interest. The Accademia di Belle Arti contains a good 
collection of pictures of the Sienese school, illustrating its develop- 
ment. 

The Palazzo Pubblico in the Piazza del Campo (1288-1309) built 
of brick, is a fine specimen of pointed Gothic, and was designed 
by Agostino and Agnolo, The light and elegant tower (Torre del 
Mangia) soaring from one side of the palace (1338-48) is 334 ft. 
high, and the chapel standing a t  its foot as a public thank-ofiering 
after the plague of 1348 was begun in 1352 and completed in 1376. 
The interior is lined with works of art. The two ground-floor halls 
contain a Coronation of the Virgin by Sano di Pietro and a splen- 
did Resurrection by Sodoma. I n  the Sala dei Nove or della Pace 
above are the noble allegorical f res~oes of Ambrogio Lorenzetti, 
representing the effects of just and unjust government; the Sala 
del Mappamondo is painted by Simone Martini and others, the 
Cappella della Signoria by  Taddeo di Bartolo, and the Sala di 
Consistoro by Beccafumi. Another hall, the Sala di Balia, has fres- 
coes by Spinello Aretino (1408) with scenes from the life of Pope 
Alexander III . ,  while yet another has been painted by local artists 
with episodes in recent Italian history. The former hall of the 
grand council, built in 1327, was converted into the chief theatre of 
Siena by Riccio in 1560, and, after being twice burnt, was rebuilt 
in 1753 from Bibbiena's designs. Another Sienese theatre, that of 
the Rozzi, in Piazza San Pellegrino, designed by A, Doveri and 
erected in 1816, although modern, has an historic interest as the 
work of a n  academy dating from the 16th century, called the 
Congrega de' Rozzi, that played an important part in the history 
of the Italian comic stage. 

The city is adorned by many other noble edifices both public 
and private, among which the following palaces may be mentioned: 
Tolomei (1205) ; Buonsignori. an elegant mediae~val brick con- 
struction; the Palazzo del Capitano di Giustizia; Sansedoni; Mar- 
sili; Piccolomini, now belonging to the Government and contain- 
ing State archives; Saracini: Piccolomini delle Papesse, like the 
other Piccolomini mansion, designed by Bernardo Rossellino, and 
now the Ranca d'Italia; the enormous block of the Monte de' 
Paschi, a bank of considerable wealth and antiquity, enlarged and 

partly rebuilt iii the original style between i8ji and i 8 8 i ;  the old 
Dogana and Salimbeni. palaces; the Palazzo Spannochi, a fine 
early Renaissance building by Giuliano da Maiano; the Loggia di 
Mercanzia (1417-28) imitating the Loggia dei Lanzi a t  Florence, 
with sculptures of the 15th century; the Loggia del Papa, erected 
by Pius 11.; and other fine buildings. We may also mention the 
two celebrated fountains, Fonte Gaia and Fontebranda; the former 
in the Piazza del Campo, by Jacopo della Quercia (1409-~g), but 
freely restored in 1868, the much-damaged original reliefs being 
now in the Opera del Duomo; the Fonte Nuova, near Porta Ovile, 
by Camaino di Crescentino, also deserves notice (1298). Thanks 
to all these architectural treasures, the narrow Sienese streets 
with their many windings and steep ascents are full of picturesque 
charm, and, together with the collections of excellent paintings, 
foster the local pride of the inhabitants and preserve their taste 
and feeling for art. The mediaeval walls and gates are still in 
the main preserved. The ruined Cistercian abbey of S. Galgano, 
founded in 1201, with its fine church (1210-68) is interesting and 
imposing. I t  lies some 20 m. south-west of Siena. 

A kind of marzipan, known as panforte, is a speciality of Siena, 
and ironwork and wood carving are still carried on. 

L i t e r a r y  History.-The literary history of Siena begins (13th 
century) with Folcacchiero the humorist, Cecco Angiolieri, and 
Bindo Bonichi. Next comes St. Catherine (Benincasa) of Siena 
(1347-80 : q.v . )  and St. Bernardino (Albizzeschi) of Siena (1380- 
14441, a popular preacher, Pope Pius 11. (q v . )  may also be men- 
tioned, as well as several members of the Sozzini family, one of 
whohl, Lelio (1525-6z), founded the sect of the Socinians; Ber- 
nardino Ochino (1487-1564)~ a supporter of Protestantism, the 
satirist Girolamo Gigli (1660-1722) and the economist Sallustio 
Bandini (1677-1760). 

Art.-Lanzi happily designates Sienese painting as "Lieta 
scuola fra lieto popolo" ("the blithe school of blithe people"). 
The special characteristics of its masters are freshness of colour, 
vivacity of expression and distinct originality. The Sienese school 
of painting owes its origin to  the influence of Byzantine a r t ;  but it 
improved that art, impressed i t  with a special stamp and was for 
long independent of all other influences. Consequently Sienese 
art seemed almost stationary among the general progress and de- 
velopment of the other Italian schools, and preserved its mediaeval 
character down to the end of the 15th century, when the influence 
of the Umbrian and-to a slighter degree-of the Florentine 
schools began to penetrate into Siena, followed a little later by 
that of the Lombard. The first master of real significance was 
Duccio di Buoninsegna (c, 1260-1318); then followed Simone 
Martini (or Memmi), Lippo Memmi, Pietro and Ambrogio Loren- 
zetti, and Taddeo di Bartolo, to name only the principal painters. 
In  the 15th century we have Domenico di Bartolo, Sano di Pietro, 
Giovanni di Paolo, Stefano di Giovanni (I1 Sassetta) and Matteo 
di Giovanni di Bartolo, who fell, however, behind their contem- 
poraries elsewhere, and made indeed but little progress. The 16th 
century boasts the names of Bernardino Fungai, Guidoccio Cos- 
sarelli, Giacomo Pacchiarotto, Girolamo del Pacchia and especially 
Baldassare Peruzzi (1481-1536), who while especially celebrated 
for his frescoes and studies in perspective and chiaroscuro was also 
an architect of considerable attainments (see ROME);  Giovanni 
Antonio Bazzi, otherwise known as I1 Sodoma (1477-1549), who, 
born at  Vercelli in Piedmont, and trained at  Milan in the school 
of Leonardo da Vinci, came to Siena in I 504 and there produced 
some of his finest works, while his influence on the ar t  of the . 
place was considerable; Domenico Beccafumi, otherwise known 
as Micharino (1486-1551), noted for the Michelangelesque daring 
of his designs; and Francesco Vanni. 

There may also be mentioned many sculptors and architects, 
such as Lorenzo ICIaitani, architect of Orvieto cathedral (1275-  

1330), Camaino di Crescentino and his son Tino di Camaino, 
sculptor of the monument to Henry VII ,  in the Campo Santo of 
Pisa; Lando di Pietro, entrusted by the Sienese commune with the 
proposed enlargement of the cathedral (1339), and perhaps author 
of the famous Gothic reliquary containing the head of S. Galgano 
in the Chiesa del Santuccio, which, however, is more usually at- 
tributed to Ugolino di Vieri, author of the tabernacle in the cathe- 
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dral a t  Orvieto, or Jacopo della Quercia (1371-1438), the creator 
of the Fonte Gaia, in the Piazza del Campo; Lorenzo di Pietro (I1 
Vecchietta), a pupil of Della Quercia; Antonio Federighi (d. 
1490) ; Neroccio di Bartolommeo (1447-1 ~ O O )  ; Francesco d'An- 
tonio, a skilful goldsmith of the 16th century; Francesco di Giorgio 
Martini (1439-ISO~), painter, sculptor, military engineer and 
writer on a r t ;  Giacomo Cozzarelli (1453-1515); and Lorenzo 
Mariano, surnamed I1 Marrina (1476-1534). Wood carving also 
flourished here in the I j th  and 16th centuries, and so also did the 
ceramic art. According to the well-known law, however, the 
Renaissance, made for the people of the plains, never fully took 
root in Siena, as in other parts of Tuscany, and the loss of its 
independence and power in 1555 led to a suspension of building 
activity, so that the baroque of the I 7th and the classicism of the 
18th centuries have had hardly any effect here; and few towns of 
Italy are so unspoilt by restoration or the addition of incongruous 
modern buildings, or preserve so many characteristics and so 
much of the real spirit (manifested to-day in the grave and pleas- 
ing courtesy of the inhabitants) of the middle ages, which its 
narrow and picturesque streets seem to retain. Siena is, indeed, 
unsurpassed for its examples of 13th and 14th century Italian 
Gothic, whether in stone or in brick. 

See W .  Heywood, Our Lady of August and the Palio (Siena, 1899) 
and other works; R. H. Hobart Cust, The Pavement Masters of Siena 
(London, 1901) ; Langton Douglas, History o f  Sienu (London, 1902) ; 
E. G. Gardner, The Story o f  Siena (London, 1902) ; St .  Catherine of 
Siena (London, 1908) ; W. Heywood and L. Olcott, Guide to Siena 
(Siena, 1603) ; A. Jahn Rusconi, Siena (Bergamo, 1904) ; C. Chle- 
dowski, S i ~ n a  (1923) ; M .  Kirchstein, Siena (1923). (C. PA.; T. A.) 

HISTORY 
Siena was an ancient city of the Etruscans; in the time of 

Augustus it was a Roman colony, known as Saena Julia. There 
are, however, very few relics of antiquity found there. The 
present city is almost entirely mediaeval. I t  has been the seat 
of a bishopric since the 7th century and possibly earlier; and 
the development of Sienese history is closely connected with 
the growth of the Church and the power of the episcopate. 
Under the rule of the Lombards in the 8th century Siena was 
governed by Gastaldi and was not subject to the dukes of Tus- 
cany; in the quarrel between the bishops of Siena and of Arezzo, 
the Gastaldi were supported by the people in their adherence to 
the cause of their bishops; and the counts who, in the time of 
Charlemagne, superseded the Gastaldi, were also faithful to the 
church in civic matters, until in the 11th century, after 1056, 
the bishops gradually made themselves independent, a t  any rate 
within the city, of the counts and the consuls who succeeded 
them. During the 12th century the consuls, who were patricians, 
had to make concessions to the plebeians; and in 113 7 there was 
a government by IOO nobles and 50 plebeians. Just as the power of 
the counts yielded to the bishops', and the bishops' to  the consuls', 
so the nobles had to give way, until in 1199 there was a govern- 
ment by a foreign podestd; so Siena became a feudatory of the 
Italian kingdom, and was a tenant in caf i te  of the emperor. Her 
rule was admitted by the lords of the neighbouring country, who 
were in the same relation to her as was Siena to the emperor, who 
welcomed on his side, as against Florence, the growing power of 
the city and colztado. 

F l o r e n t i n e  Wars.-Yet the great quarrel between Siena and 
Florence in the 13th century would have probably occurred if 
there had been neither pope nor emperor, neither Guelf nor 
Ghibelline. The conflict was primarily economic. Siena at the 
beginning of the 13th century was the bank and trade-capital of 
Italy; for the freedom of trade the Sienese bankers and traders 
desired to keep safe the master roads to Rome, to  the sea, and 
to the North. I t  was for this purpose that she made feudatories 
of the neighbouring lords, in an effort to associate them with her 
enterprise. Florence, desiring also a commercial supremacy, was 
Siena's natural enemy. She supported those lords who were 
irked by their allegiance to the city, and resisted the efforts of 
the Sienese to  establish themselves in such key positions as 
Montepulciano in the south, or Poggibonsi in the north. So the 
history of Siena in this century is a history of futile and ulti- 

mately hopeless wars-wars to secure the fidelity of her feuda- 
tories, a struggle which must involve her in conflict with Florence. 
In  1254 a treaty was concluded between the two cities; but three 
years later Florence found a pretext of war in the fact that Siena 
had given shelter to  Ghibellines she had expelled. Siena ap- 
pealed to Manfred for military assistance while Florence equipped 
a large citizen army. The first victory, though small, was 
Florence's, whose forces on May 18, 1260 conquered a small 
force outside Siena; but on Sept. 4 the Florentines were signally 
defeated, and the Guelf cause for the moment lost. 

Had Manfred lived the course of history might have been 
different: but his death, and a defeat a t  Benevento (1266) badly 
damaged the Ghibellines. The cause of the Guelfs made more 
and more adherents throughout Italy. Lucca, Pistoia, Volterra 
joined the party and the succession of Charles of Anjou to the 
throne of Naples added greatly to its prestige. Siena was dis- 
heartened, too, by the death of Provenzano Salvani, who was 
killed in cold blood by his captor in  the battle of Calle do 
Valdelsa (1269), and Siena's loyalty to the Ghibellines was also 
shaken by the growth in the city of a strong Guelf and popular 
party. There was war in the contado and unrest in the city, and 
in 12 73 when Charles of Anjou visited Siena, there was nothing 
but sentiment left for the Ghibelline side; Siena had lost any 
chance of wresting the supremacy from Florence by espousing 
the cause of the Guelfs. For while Siena might have gained a 
position of power as leader of the Ghibellines she was hopelessly 
outclassed by other cities when she joined the increasing party of 
the Guelfs. 

To  her wars with Florence were added internal dissensions. 
The rule of the nobles had become so tyrannical that in  1277 it 
was decreed that no patrician could occupy the chief magistracy; 
power was to remain in the hands of the middle-classes and 
traders who were adherents of the Guelfs. The size of the 
magistracy-which had varied from 24 to 36 members-was re- 
duced to 15 in 1280, and seven years later to nine. This govern- 
ment by nine merchants was successful for about 70 years, and 
under it Siena, while she may have lost in political importance, 
gained much in peace and prosperity. Florence was no longer 
alarmed at  a possible rival, trade flourished, the university was 
reorganized with the help of scholars from Bologna, great build- 
ings were constructed-indeed for this period Siena is as good 
an example as one could wish of a successful oligarchic plutoc- 
racy. 

T h e  1 4 t h  Century.-In the early years of the 14th century 
there were many minor riots and battles, and in 1355 when the 
Emperor Charles IV. passed through Siena he gave his blessing 
to an irregular government of 12 which had been set up  by the 
reformers against the nine. Power was given to the proletarians 
-the lower classes called ordini and nzonti; but they depended 
for not a little of their authority on the backing of the nobles 
I t  was really a rising of the patricians and the plebeians against 
the tradesmen. The whole city was faction-ridden, and there 
is nothing but a dreary passing back of power from one set 
to another. Charles IV. intervened in 1368 on behalf of a re- 
bellion; and he with Malatesta di Rimini attacked the public 
palace and was completely defeated by  the Sienese who rallied 
to the call of the IS. The emperor was captured, and used his 
imprisonment to borrow money from Biccherna, for which he 
granted Siena a privilegi2irn and appointed the magistrates im- 
perial vicars for ever in Siena and the district. After this the new 
government had the usual difficulties with the dissatisfied and 
the unenfranchised, and took refuge in the usual device of creat- 
ing a special police, whose chief was called esect~tore,  which should 
repress the activities of the nobles. The continuance of inter- 
nal disorders was naturally an incentive to  those forces out- 
side the city proper. The lords, who had once been feudatories 
to the growing power of the Ghibelline city, threw off its yoke 
and were helped in their disloyalty by  mercenary companies from 
Brittany and Gascony. 

The age-long quarrel between Siena and Arezzo gained a new 
impetus from the contentions between Carlo di Durazzo and Louis 
of Anjou for the crown of Naples. First Durazzo held Arezzo 
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and then Louis; but when the Sienese hoped to win the city 
thus ravaged by two alien lords, Louis sold Arezzo to Florence 
(1384), whose might was too formidable and whose claim on 
Arezzo was too close for Siena to dispute. Disappointed of this 
addition to their suzerainty, the Sienese turned on the reformers 
who had managed and mismanaged their affairs. A successful 
revolution was concluded in 1385, and resulted in the expulsion 
of many families on whose industry and experience in trade the 
prosperity of Siena largely depended. Once more there was a 
change in the form of government. I n  1387 there was a re- 
newal of war between Florence and Siena, who called to aid her 
Gian Galeazzo, duke of Milan, who made himself master of Siena, 
and the city became the property of one tyrant until 1403. 

T h e  1 5 t h  Century.-The city now became involved in the 
schism which was threatening the very life of the Papacy. Siena, 
as well as Florence, declared itself against Gregory X I 1  (1409); 
and Ladislaus of Naples, his supporter attacked Sienese territory. 
His death ended this war; and then came another conflict with 
Florence, which supported Venice and Eugenius IV., while Siena 
favoured Milan and the king of the Romans. I n  1433 the warring 
parties made peace. There was another affray with Fiorence in  
1454; and in a year or two later some of the citizens plotted to  
hand over Siena to  Alphonso of Naples, whose death ended the 
conspiracy. I n  these years the magistracy was strengthened by 
the creation of an extraordinary body, the balia, which could act 
independently of the ordinary council. When Aeneas Sylvius Pic- 
colomini was elected pope in 1455, the Sienese readmitted the 
nobles to a share in the government, a special concession which 
came to an end with the pope's death in 1464; although any 
members of the Piccolomini house were declared, eo ipso, to be 
flopolani and privileged. In  1480, after the conclusion of the war 
of Milan and Florence against Naples and the pope, Alphonso, 
duke of Calabria, tried to  obtain suzerainty of Siena. An alliance 
between the noveschi and some of the plebeians favoured his 
claims, and a revolt (June 1480) ended in a reorganization of the 
government. The old reformers as such were excluded, and the 
power vested in the hands of the popolani and a body called 
aggregati, consisting of nobles, and citizens of other orders who 
had not before been allowed to take office. The Neapolitan royal 
family, however, fell out of favour in 1487, when the king of 
Naples gave some of the Sienese territories to Florence. For 
nine months there were riots in the city which culminated on 
Feb. 20, 1483. The popolani took again the spoils of office. But 
in 1487 the ~zovesclti, prosperous, influential tradesmen, returned, 
and overthrew the popolani, and placed the State of Siena under 
the patronage of Our Lad* 

T h e  1 6 t h  Century.-Her legate in government was a re- 
turned exile, Pandolfo Petrucci, who was till his death in 1512 
master of Siena. H e  was a thoroughly sensible tyrant. Expelled 
by Cesare Borgia in I 502, he was restored through the interven- 
tion of the Florentine Government and the king of France in 
March 1503. A contemporary chronicler who was no friend of 
Pandolfo, says that he can be named c u m  Joanne Bentivolio e t  
Laurentio Medici. H e  founded no dynasty of permanence, and in 
1522 Siena became a free city under the protection of the 
Emperor Charles V. 

On Aug. 5, 1552, the Spanish "protection" ended. T o  attain 
this end Siena had called in Cosimo of Florence as well as France, 
and once more she suffered from the possession of powerful 
iriends. 

There were battles and desperate diplomacies; until in 1555 
the Spaniards, having defeated the French, took possession of the 
town; Philip 11. of Spain then gave Siena to Cosimo I .  de'Medici, 
head of her old rival Florence. 

Her  separate history as a city-state ceases, though she retained 
a separate administration for another 2 0 0  years. In  1859 she 
again took a leading part in the politics of Italy, for Siena was 
the first Tuscan city to vote for the annexation of Piedmont and the 
monarchy of Victor Emmanuel 11. Siena is an archiepiscopal 
see, capital of a province and seat of a university. I t  is cele- 
brated for the celebration of I1 Palio, a race in which each ~ a r d  
competes for a banner; it  is held July 2 and Aug. 10, and its 

horses race in the old Piazza del Csmpo. 
B I B L I O C R A P ~ Y . - L ~ ~ ~ ~ O ~  Douglas, History oj Siena (1902) ; E. G. 

Gardner, The Story of Siena (190~)  ; W .  Heywood and L. Olcott, 
Guide to Siena (1903) ; E. Hutton, Szena and Southern Tuscany (1910). 

SIENETJO, a Shangalla tribe living in south-west Abys- 
sinia near the Sudan frontier, perhaps a remnant of the primitive 
population. They are apparently Hamitic and have a yellowish 
skin. Their women never intermarry with the Negroes or Arabs. 
Sienetjo villages are usually built on hilltops. They are an indus- 
trious people, skilful jewellers, weavers and smiths. 

SIENKIEWICZ (Syitn-kyit'vich), HENRYK (1846-1916), 
Polish novelist, was born a t  Wola Okrzejska near Lukow, in 
Siedlce, Russian Poland. H e  studied philosophy a t  Warsaw uni- 
versity. His first work, a humorous novel entitled A Prophet in 
his o w n  Country,  appeared in 1872. I n  18 76 Sienkiewicz visited 
America, and contributed an account of his travels to  the Gazeta 
Polska. His best-known romance, Quo Vadis?, a study of Roman 
society under Nero, has been translated into inore than 30 lan- 
guages. Originally published in 1895, Quo Vadis? was first trans- 
lated into English in 1896, and dramatized and film versions of it 
have been produced in many countries. Of greater iiterary merit 
is the trilogy of novels describing 17th-century society in Poland 
during the wars with the Cossacks, Turks and Swedes. This trilogy 
comprises Ogniem i mieczem ("With Fire and Sword," 1890. 
1892 and 1895), Potop ("The Deluge," Boston, Mass., 1891) and 
Pan Wotody jowsk i  ("Pan Michael," 1893). Among other very 
successful novels and collections of tales which have been trans- 
lated into English are Bez  Dogmatu  ("Without Dogma," 1.893; 
Toronto, 1899), Janko muzykan t :  nowele ("Yanko the Musician 
and other stories," Boston, Mass., 1893), Krzy iacy  ("The Knights 
of the Cross," numerous British acd American versions), Hania,  
("Hania," 1897) and T a  Trzecia ("The Third Woman," 1898). 
Sienkiewicz lived much in Cracow and Warsaw, and for  a time 
edited the Warsaw newspaper Slowo;  he also travelled in Eng- 
land, France, Italy, Spain, Greece, Africa and the East, and pub- 
lished a description of his journeys in Africa. I n  1905 he received 
the Nobel prize for literature. During the early years of World 
War I, he devoted his energies to the organization of relief for its 
Polish victims. He died in Switzerland in 1916 while engaged on 
that task. His body was transferred to Cracow in 1924. 

For a bibliography of the English translations of Sienkiewicz's writ- 
ings, see W. L. Phelps, Essays on Modern Novelists (1910). See also 
Monica M .  Gardner, The Patriot Novelist o f  Poland: Henryk Sien- 
kiewicz (1926). 

SIERADZ, a town, pop. (1931) 10,537, in Poland, on the 
Warta, I I O  mi. S.W. of Warsaw; occupied by Germany in 1939. 
I t  is one of the oldest towns of Poland, founded prior to  the in- 
troduction of Christianity, and was formerly known as Syra or 
Syraz. The annals mention it in 1139. Several seims, or diets, of 
Poland were held there during the 13th t o  15th centuries, and it  
was a wealthy town until nearly destroyed by a fire in 1447. The 
old castle, which suffered much in the Swedish war of 1702-1711, 
was destroyed by the Germans in 1800. There are two churches, 
dating from the 12th and 14th centuries respectively. 

SIERO, a town of northern Spain, in the province of Oviedo, 
on the river Nora, and on the Oviedo-Infiesto railway. Pop. 
(1930) 30,647. 

SIERRA LEONE, a British colony and protectorate on the 
west coast of Africa, bounded north and east by French Guinea. 
and south by Liberia. Area of the colony proper 256 sq.mi., pop 
(1931) 96,422, of whom 420 were Europeans; area of the protec- 
torate 27,669 sq.mi., pop. (1931) 1,672,058. The coast-line, follow- 
ing the indentations, is about 400 m. in length, extending from 
9" 2' N. to 6' 55' N. I t  includes the peninsula of Sierra Leone- 
23 m. long with an average breadth of 14 m.-Sherbro and mino 
islands, also Turner's peninsula, a narrow strip of land southward 
of Sherbro island, extending in a south-east direction about 60 m. 
and in reality an island. Except in the Sierra Leone peninsula, 
Sherbro island and Turner's peninsula, the colony proper does not 
extend inland to a greater depth than half a mile. The protector- 
ate, which adjoins the colony to the north and east, extends from 
7' N. to 10" N and from 10" 40' W ,  to 13' W. 
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Phys ica l  Features.-Sierra Leone is  a well-watered, hilly 

country. The seaward face of the Sierra Leone peninsula is 
traversed by thickly wooded ranges with conical peaks which in 
Fickett Hill attain a height of 2,912 feet. Elsewhere a low coast 
plain extends inland 30 to 50 m. The plateau, which forms the 
greater part of the protectorate, has an altitude varying from 890 
to 3,000 ft.  On the north-east border, by the Niger sources, are 
mountains exceeding 5,000 f t .  The most fertile parts of the pro- 
tectorate are Sherbro and Mendiland in the south-west. In the 
north-west the district between the Great Scarcies and the Rokell 
rivers is flat, and is named Bullom (low land). I n  the south-east 
bordering Liberia is a belt of densely forested hilly country 
extending 50 m. S. to N. and very sparsely inhabited. 

The hydrography of the country is comparatively simple. Six 
large rivers rise in the Futa Jallon highlands in or beyond the 
northern frontier of the protectorate and in whole or in part trav- 
erse the country with a general south-west course; the Great and 
Little Scarcies in the north, the Rokell and Jong in the centre, and 
the Breat Bum and Sulima (or Moa) in the south. These rivers 
are navigable for short distances, but in general rapids or cataracts 
mark their middle courses. South of the estuary of the Scarcies 
the deep inlet known as the Sierra Leone river forms a perfectly 
safe and commodious harbour accessible to the largest vessels. At 
its entrance on the southern shore lies Freetown. In  the south east 
the  Morro river marks the frontier with Liberia. 

Climate.-The climate of the coastal regions is hot and moist, 
and fever was formerly so prevalent as to  earn for Sierra Leone 
the reputation of being "the white man's grave." On the coast 
the mean annual temperature is:  maximum 88" F ,  minimum 72' 
F. The shade temperature rarely rises above 95" F. The rain- 
fall, which varies a great deal, is from 150 to 180 or more inches 
per arinum. The average rainfall a t  Freetown for the 21 years 
ended 1916 was 164.8 inches. In  1896 no fewer than 203 in. 
were recorded. I n  1894, a "dry" year, only 144 in. of rain fell. 
I n  few other countries of West Africa is the rainfall so heavy. 
Dec., January, February and March are practically rainless; the 
rains, beginning in April or May, reach their maximum in July, 
August and September, and rapidly diminish in October and No- 
vember. During the dry season, when the climate is much like 
that of the West Indies, there occur tornadoes and long periods 
of the harnzatta?a-a north-east wind, dry and desiccating, and 
carrying with it from the Sahara clouds of fine dust, which sailors 
call "smokes." I n  the interior the rainfall is less and the tempera- 
ture lower than on the coast. Exact statistics are lacking. 

Flora.-The characteristic tree of the coast districts is the 
oil-palm. Other palm trees found are the date, bamboo, palmyra, 
coco and dom. The coast-line, the creeks and the lower courses of 
the river are lined with mangroves. Large areas are covered with 
brushwood, among which are scattered baobab, shea-butter, bread- 
fruit, corkwood and silk-cotton trees. The forests contain valu- 
able timber trees such as African oak or teak (Oldfeldia Africans), 
rosewood, ebony, tamarind, camwood, odum-whose wood resists 
the attacks of termites-and the tolmgah or brimstone tree. The 
frankincense tree (Daniellia thurifera) reaches from 50 to 150 ft., 
the negro pepper (Xylopia Aetkiopica) grows to about 60 ft., the 
fruit being used by the natives as pepper. There are also found 
the black pepper plant (Piper Clzaii), a climbing plant abundant in 
the mountain districts; the grains of paradise o r  melegueta pepper 
plant (Amomum Melegzleta), and other A m o m w  whose fruits 
are prized. Both Landolplzia fEorida and Landolplzia owariensis are 
found. Of several fibre-yielding plants the so-called aloes of the 
orders Amaryllidaceae and Liliaceae are common. The kola (Cola 
acuminata) and the bitter kola (Garcinia cola), the last having a 
fruit about the size of an apple, with a flavour like that of green 
coffee, are common. Of dye-yielding shrubs and plants camwood 
and indigo may be mentioned; of those whence gum is obtained 
the copal, acacia and African tragacanth (Sterculia tragacantlza). 
Besides the oil-palm, oil is obtained from many trees and shrubs, 
such as the benni oil plant. Of fruit trees there are among others 
the blood-plum (Haematostaplzis Barteri) with deep crimson 
fruit in grape-like clusters, and the Sierra Leone peach (Sarcoce- 
phalus esculentus). The coffee and cotton plants are indigenous; 

of grasses there are various kinds of millet, including Paspalurn 
exile, the so-called hungry rice or Sierra Leone millet. Ferns 
are abundant in the marshes. 

Fauna.-The wild animals include the elephant, leopard, 
panther, chimpanzee, grey monkey, antelope of various kinds, 
buffalo, wild hog, bush goat, bush pig, sloth, civet and squirrel. 
The hippopotamus, manatee, crocodile and beaver are found 
in the rivers, and both land and fresh-water tortoises are com- 
mon. Serpents, especially the boa-constrictor, are numerous. 
Chameleons, lizards and iguanas abound, as do frogs and toads. 
Wild birds are not very common; among them are the hawk, par- 
rot, owl, woodpecker, kingfisher, green pigeon, African magpie, 
the honey-sucker and canary. There are also wild duck, geese and 
other water fowl, hawk's bill, loggerheads and partridges. Mos- 
quitoes, termites, bees, ants, centipedes, millipedes, locusts, grass- 
hoppers, butterflies, dragonflies, sandflies and spiders are found 
in immense numbers. Turtle are common on the southern coast- 
line, sand and mangrove oysters are plentiful. Fish abound; among 
the common kinds are the bunga (a  sort of herring), skate, grey 
mullet and tarpon. Sharks infest the estuaries. 

I n h a b i t a n t s  a n d  Towns.--Sierra Leone is inhabited by vari- 
ous negro tribes, the chief being the Mendi. Timne, Limba, Bul- 
lom, Koranko and Suba. From the Mendi district many curious 
steatite figures which have been buried have been recovered and 
are exhibited in the British Museum. They show considerable skill 
in carving. Of "Hamitic" races the Fula inhabit the region of the 
Scarcies. Freetown is peopled by descendants of many negro 
tribes, and a distinct type known as the Sierra Leoni and 
popularly called creoles has been evolved; their language is Eng- 
lish and pidgin English. The Susu are Mohammedans, but most 
of the negroes are pagans, and each tribe has its secret societies 
and fetishes. These are employed often for  beneficent purposes, 
such as the regulation of agriculture and the palm-oil industry, 
There are many Christian converts and Mohammedans. 

Besides Freetown (q.v.), the capital, the most important towns 
for European trade are Bonthe, the port of Sherbro, and Port 
Lokko, a t  the head of the navigable waters of a stream emptying 
itself into the Sierra Leone estuary. Waterloo is a large "creole" 
town in the Sierra Leone peninsula, in  a market-garden district. 
I n  the interior are various populous centres. One of the best 
known is Falaba near the north-east frontier of the protectorate. 
I r  lies about 1,600 ft. above the sea. Falaba (pop. about 6,000) 
was founded towards the end of the 18th century by the Sulima 
(Yalunka) who revolted from the Fula, and its warlike inhabit- 
ants, soon attained supremacy over the neighbouring villages and 
country. Like many of the native towns, i t  is surrounded by a 
loopholed wall, with flank defences for gates. Kambia on the 
Great Scarcies, a place of some importance, can be reached by 
boat from the sea. On the railway running southeast from Free- 
town are Songo Town, Rotifunk, Mano, Bo, Baiima and Pen- 
dembu; on the northern railway are Makump, Makena and 
Kamabai. 

Communications.-A railway, State owned and the first built 
in British West Africa, runs south-east from Freetown through 
the fertile districts of Mendiland to the Liberian frontier. Begun 
in 1896, the line reached Bo (136 m.) in the oil-palm district in 
1903 I t  was continued to Baiima (220 m.) in 1905 and ends a t  
Pendembu, a total length of 2274 miles. The gauge throughout 
is 2 ft. 6 in. The line cost about f ~,ooo,ooo. From Boia on this 
line another railway, completed in 1916, goes north to Kamabai. 
I t  is 104 m. long. I n  1927 the railway accounts were separated 
from the colony's general accounts. I n  that year railway revenue 
was f z51,ooo and expenditure F269,ooo. 

Cable communication with Europe was established in 1886. 
Freetown is well served by steamers plying regularly t o  and from 
Liverpool, Plymouth, Hamburg and other ports. 

Adminis t ra t ion ,  Revenue,  et@.-The country is adminis- 
tered as a crown colony, the governor being assisted by an execu- 
tive and a legislative council. Since 1924 the legislative council 
has contained three members elected in the colony on the basis 
of manhood suffrage and also direct (nominated) representatives 
of the protectorate. The law of the colony is the Common Law 
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of England modified by local ordinances. There is a denomina- 
tional system of primary and higher education. The schools are 
inspected by Government and receive grants in aid. Furah Bay 
college is affiliated to  Durham university. There is a Wesleyan 
Theological college; a Government school (established 1906) 
a t  Bo for the sons of chiefs; a Government agricultural training 
college for natives a t  Njola (established 1919); a Government 
model school at  Freetown and the Thomas Agricultural academy 
a t  Mabang (founded in 1909 by a bequest of £60,000 from S. B. 
Thomas, a Sierra Leonian). Since 1901 the Government has 
provided separate schools for Mohammedans. Revenue is largely 
derived from customs. I n  the protectorate a house tax is imposed. 
Revenue which had been L168,ooo in 1899 (when railway build- 
ing had begun and the protectorate taken over) was £618,000 in 
1913 and in 1924, when normal conditions after the World War 
had returned, was £868,000. Expenditure was f 145,ooo in 1899; 
f 622,000 in 1913 and £777,000 in 1924. In  1927 revenue (rail- 
ways excluded) was L719,ooo (£534,000 from customs) and ex- 
penditure F;5q,ooo, the excess of expenditure being provided from 
previous surplus balance. 

The protectorate is divided for administrative purposes into 
districts, each under a European commissioner. Native iaw is 
administered by native courts, subject to certain modifications. 
The tribal system of Government is maintained. and the authority 
of the chiefs has been strengthened by the British. 

Economic Conditions.-With a population of 5 5  to the 
square mile Sierra Leone has a fairly good labour supply: the 
great majority of the natives prefer, however, to work for them- 
selves rather than for an employer. The wealth and external 
trade of the country is mainly dependent on the oil-palm, the 
kola nut being next in  value. The Sierra Leonians (as apart 
from the natives) are traders, not producers, and agriculture 
proper is still almost confined t o  the cultivation of food crops for 
home consumption-chiefly rice and cassava. At one time rub- 
ber exports were of some account; this trade virtually ceased 
about 1910 partly because the rubber tree and vines were over- 
tapped, chiefly through the superiority of plantation rubber grown 
in the East. The trade in  rubber and in other produce, was also 
affected by the diversion of produce from the interior of French 
Guinea, which used to be brought by caravan to Sierra Leone, 
to Konakri. Without transit trade Sierra Leone is dependent on 
its own resources. I n  the 20 years 1907-27 the export of palm 
nuts rose from 35,000 tons to  65,000 tons, of palm oil from 
2,600 to 3,600 tons. They formed from 70 to 80% of the local 
exports. The oil-palm industry was conducted in the wasteful 
traditional fashion of the natives. The "wild" oil-palm is found 
by the million, but, despite this unlimited supply, anxiety was 
caused by the prospective competition of the cultivated oil-palm 
in the East, and also by the increasing production of copra, which 
yields an oil similar to  that of the palm. The administration 
therefore, in 1926-27, laid out a model plantation of 2,000 ac. 
to demonstrate to  the natives the advantages of scientific methods 
of culture. Besides palm nuts and palm oil and the kola nut 
trade the export of ginger was of next importance. The cultiva- 
tion of cocoa, however, began to have promising results from 
1925. The greatest need for the development of trade was better 
means of transport. The 330 m. of railway had not been added 
to since 1916, and in 1926 there were but 400 m. of motor roads; 
a vigorous road-making campaign began in 1925. Until 1926 it 
was supposed that the country was without mineral wealth. I n  
that year platinum and haematite were discovered. Subsequently 
gold, chromite corundum and other minerals were found and by 
1929 production had begun. 

Cotton goods are the chief imports, next in value are food 
stuffs and tobacco. Formerly trade spirits (from the continent 
of Europe) were imported in large quantities, the duty upon 
them yielding a large share of the revenue, but in accord with 
international agreements steps were taken to suppress the trade 
and between 1912 and 1924 the value of spirits imported fell 
from 6.29 to 1.10 of the total imports. The trade of Sierra 
Leone grew steadily. I t  was about £650,000 in 1887 and, exclud- 
ing specie, had reached f 2,782,000 in 1913. I n  1924 the figures 

were:-Commercial imports f1,451,ooo; commercial exports 
Li,671,000, of which ii ,gi0,000 represented the value of the local 
produce. For I 92 7 the figures (including specie) were :-Im- 
ports f 2,112,000 ( f  1,296 ooo British) ; exports f 1,757,ooo. Of 
these exports £603.000 went to Great Britain. Kola nuts to Sene- 
gal, the Gambia and Nigeria. Germany takes a large proportion 
of the palm nuts (37,000 tons in 1927). 

HISTORY 
Sierra Leone (in the original Portuguese form Sierra Leona) was 

known t o  its native inhabitants as Romarong, or the Mountain, 
and received the current designation from the Portuguese dis- 
coverer, Pedro de Cintra (1462). either on account of the "lion- 
like" thunder on its hill-tops or to a fancied resemblance of the 
mountains to  the form of a lion. Here, as elsewhere along the 
coast, the Portuguese had "factories"; and though none existed 
when the British took possession, some of the natives called them- 
selves Portuguese and claimed descent from colonists of that 
nation. English traders were established on Bance and the Banana 
islands as long as  the slave trade was legal. The existing colony 
has not, however, grown out of their establishments, but owes 
: A -  Y-&L '.. L L -  - 
1 ~ 3  IILU LU LUG philaiith~~pists who sougl~t i u  allcviaie the i u t  uE 
those negroes who were victims of the traffic in human beings. I n  
1786 Dr. Henry Smeathman, who had lived for four years on 
the West Coast, proposed a scheme for founding on the Sierra 
Leone peninsula a colony for negroes discharged from the army 
and navy at  the close of the American War of Independence, as  
well as for numbers of runaway slaves who had found an asylum 
in London. I n  1787 the settlement was begun with 400 negroes 
and 60 Europeans, the whites being mostly women of abandoned 
character. I n  1786 "king" Nembana, a Timne chief, sold a s t r i ~  
of territory for the use of the settlers, and thus the British acquired 
the best harbour on the whole of the west coast of Africa. The  
first settlement, not unnaturally, proved a complete failure. I n  
I 791 Alexander Falconbridge (formerly a surgeon on board slave 
ships) collected the survivors and laid out a new settlement 
(Granville's Town) ; and the promoters of the enterprise received 
a charter of incorporation as the Sierra Leone Company. I n  
1792 John Clarkson, a lieutenant in the British navy brought the 
colony 1,100 negroes from Nova Scotia. I n  1794 the settlement, 
which had been again transferred to its original site and named 
Freetown, was plundered by the French. The governor a t  the 
time was Zachary Macaulay, father of Thomas Babington, Lord 
Macaulay. I n  1807, when the inhabitants of the colony num- 
bered 1,871, the company, which had encountered many diffi- 
culties, transferred its rights to the Crown. The slave trade hav- 
ing in the same year been declared illegal by the British parlia- 
ment, slaves captured by British vessels in the neighbouring seas 
were brought to  Freetown, and thus the population of the colony 
grew. I t s  development was hampered by the frequent changes 
in the governorship, Sydney Smith's jest that Sierra Leone had 
always two governors, one just arrived in the colony and the 
other just arrived in England, is but a slight exaggeration. I n  2 2  

years (1792-1814) there were 17 changes in the governorship. 
After that date, changes, although not quite so rapid, were still 
frequent. Many of these changes were due t o  deaths, but the 
resources of science have removed the reproach of Sierra Leone 
being "the white man's grave." 

I t  took a good many years to  build up an industrious and self- 
supporting community out of the heterogeneous human material 
"dumped down" at  Sierra Leone. The settlers, whose language 
was English and who, for the most part, professed Christianity 
(the Church Missionary Society began work among them in 
1804j, were regarded by the natives as aliens and collisions be- 
tween the settlers and neighbouring tribes were frequent. The 
settlers, after a time, took to trade and professional careers and 
as Freetown was a much used port of call for shipping a measure 
af prosperity was reached. 

H i n t e r l a n d  Acquired.-From time to time small additions 
by purchase were made to the area of the colony, a t  first partly 
to cope with the slave trade, which continued to be carried on 
illicitly. Then, about 1850, a period of discouragement set in 
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and in 1865 a House of Commons committee reported against 
any further acquisitions of territory. Nevertheless, if only in the 
interests of trade, complete indifference to the hinterland was 
impossible. But the French had penetrated into the interior 
in a way which threatened to reduce the British possessions to 
small enclaves. I n  the task of extending British influence and in 
endeavours to stop inter-tribal warfare, the British authorities 
enlisted the services of Dr. Edward W. Blyden (a  pure-blooded 
negro), who in 1872 visited Falaba and in 1873 Timbo, both semi- 
Mohammedan countries. Falaba-which had been visited in 1869 
by Wiqwood Reade on his journey to the Niger-came definitely 
under British protection, but Timbo, which is in Futa Jallon, 
was allowed to become French territory. The area for expansion 
on the north was in any case limited by the French Guinea set- 
tlements, and on the south the territory of Liberia hemmed in 
the colony. In  the east and north-east British officers also found 
themselves regarded as trespassers by the French. 

An accidental collision between British and French troops at  
Waima (Dec. 23, 1893) showed the necessity for settling the 
Franco-British frontier. An agreement was signed in 1895, Great 
Britain securing a compact area something less than the size of 
Scotland. Over this area a British protectorate was proclaimed 
(Aug. 26, 1896). Slave raiding and slave dealing were at  once 
declared illegal, and the widespread resentment thus caused was 
aggravated by the imposition of a hut-tax. A little later, Bai 
Bureh, a Timne chief, rose in revolt. I n  April, 1898, there followed 
a general rising of the Mendi, who began by murdering mission- 
aries (including four women) and a large number of officials and 
police, chiefly Sierra Leonians, who were as obnoxious to the 
natives as were the whites. The dreaded "Poro" fetish was used 
by the chiefs to compel recalcitrants to join them. The insurrec- 
tion, which cost some thousands of lives, was suppressed with 
severity. 

Slavery Abolished.-Relations between the people of the 
protectorate and the administration improved gradually. The 
opening up of the country by railways, the establishment of 
schools and the support given by Government to  the paramount 
chiefs in the exercise of their legitimate powers, all tended to a 
better understanding. Progress was slow, however, and was 
checked by  the continued tolerance of domestic slavery. Though 
from time to time efforts to end it  were made, the subject was 
not very seriously dealt with until 1919, and it  was not until 
1926 that an ordinance was passed by the local legislature which 
was intended to remove the last vestige of legal recognition of 
slavery. Events showed that that ordinance did not effect its 
purpose, for the supreme court of Sierra Leone decided (July, 
1927) that a slave owner had "the right t o  use reasonable force 
to  re-take a runaway slave." Immediate action was taken to 
remedy the defect disclosed, and in the following September an- 
other ordinance was passed abolishing in express terms the legal 
status of slavery in the protectorate. This ordinance came into 
force on Jan. I ,  1928, some 200,000 persons being affected. No 
great social upheaval followed; the majority of the ex-slaves re- 
mained with their former owners and intermarried with their 
families, while others acquired land and set up on their own 
account. I t  was noteworthy that the paramount chiefs with seats 
on the legislative council-themselves the largest slave-owners- 
voted in favour of the abolition of slavery and made no demand 
for compensation. An elective element for the colony and direct 
representation of the protectorate, was introduced into the legis- 
lature for the first time in 1924. 

See H .  C .  Luke, A Bibliography of Sierra Leone, 2nd ed.  (1925) ; 
T. N. Goddard, The Handbook of Sierra Leone (192j) ; Correspond- 
ence Relating to  Domestic Slavery in the Sierra Leone Protectorate 
(British White Paper Cmd. 3,020, 1928). (F. R. C.) 

SIERRA MORENA, THE, is so called because of the 
long dark line of the southern scarp of the Meseta as seen from 
the Andalusian plain. I t  has a mean elevation of about 2,500 
feet rising above this in the east toward the steppe region of 
Albacete. The easternmost and loftiest ridge is called the Sierra 
de Alcaraz (5,900 ft.), while some of those in the extreme west 
are classed together as the Sierras de Aracena. The great breadth 

of the Sierra Morena long rendered it  a formidable barrier be- 
tween Andalusia and the north; as such it has played a n  impor- 
tant part in the social, economic and military history of Spain. 
I t  separates the plateau region of Castile and Estremadura from 
the Andalusian plain and the highlands of the Sierra Nevada 
system, and forms the water-shed between two great rivers, the 
upper Guadiana on the north and the Guadalquivir on the south. 
Parts of the Sierra Morena are rich in minerals; the central re- 

I gion yields silver, mercury and lead, while the Sierras de Aracena 
contain the celebrated copper mines of Tharsis and Rio Tinto 
(q.v.1. 

SIERRA NEVADA, THE, is a range of high mountains 
south of the basin of Andalusia in southern Spain. I t  is a well- 
defined range, stretching from the upper valley of the river Genil 
or Jenil eastwards t o  the valley of the river Almeria. I t  owes its 
name, meaning "the snowy range," to the fact that several of its 
peaks exceed ~ o , o o o  feet in height and are thus above the limit 
of perpetual snow. I t s  culminating point, the Cerro de Mulhacen 
(11,421 ft.) reaches an altitude unequalled in  Spain, while one of 
the neighbouring peaks, called the Picacho de Veleta (11,148 ft.) ,  
is only surpassed by Aneto (11,168 ft.), the loftiest summit of 
the Pyrenees. The Sierra Nevada is composed chiefly of soft 
micaceous schists, sinking precipitously down on the north, buf 
sloping more gradually to the south and south-east. On both 
sides deep transverse valleys (barrancas) follow one another in 
close succession, in many cases with round, basin-shaped heads 
like the cirques of the Pyrenees (q.v.). In  many of these cirques 
lie alpine lakes, and in one of them, the Corral de Veleta, there 
is even a small glacier, the most southerly in Europe. The 
transverse valleys open on the south into the longitudinal valleys 
of the Alpujarras (9.v.). On the north, east and west are the 
Sierras of Parapanda, Harana, Gor, Baza, Lucena, Cazorla, Estan- 
cias, Filabres, etc., connected with the main range, sometimes 
collectively termed the Sierra Nevada system. 

SIERRA NEVADA, THE, of California, one of the major 
mountain ranges of the United States, is officially defined by 
the U.S. Geographic Board as being "limited on the north by the 
gap south of Lassen Peak, and on the south by Tehachapi Passn- 
that is to say, i t  extends from about latitude 40" 15' N. to lati- 
tude 35' 15' N., approximately 4oomi., in a general N.W.-S.E. 
direction. I ts  breadth varies from 40 to 80 miles. I t  lies entirely 
in California, excepting for a small area a t  Lake Tahoe where it  
is penetrated by an angle of the State of Nevada. Geographically 
and geologically it  is a single unit, not connected with the Cas- 
cades, the Coast range, or the ranges of the Great Basin. Through- 
out its length it  forms a watershed from which streams flow west 
into the great central valley of California, and east into arid 
lands and alkaline lakes which have no outlet to  the sea. In  
recent years many of the streams on the eastern slope have been 
gathered into an aqueduct supplying water to  Los Angeles. The 
steep canyons of the eastern streams form direct avenues of ap- 
proach to the passes which lead across the Sierra. On the western 
slope, however, the ascent is long and winding until i t  emerges 
into a region of more open forests, meadows, little lakes, and 
bare granite ridges. This region, a t  an altitude ranging fro111 
6,000 to 12,oooft., with ridges and peaks rising 2,oooft. higher, 
is known as the High Sierra. Here rise many of the highest peaks 
of the United States, including Mt. Whitney (14,495 ft.) highest 
in the country, exclusive of Alaska. Others are Langley (14,042), 
Tyndall (14,025), Brewer (13,577), Goddard (13,55j),  Rus- 
sell (14,1go), Williamson (14,384), Clarence King (12,909), 
Middle Palisade (14,049), North Palisade (14,254), Darwin 
(13,841)~ Humphreys (13,972), Lye11 (13,ogo), Tower (11,704). 

Today, the entire southern third of the range remains impass- 
able bv rail and automobile; the middle third, from Yosemite 
national park to Lake ~ a h o e , ' i s  crossed by five automobile roads, 
over the following passes: Tioga ( g , g q ~ f t . ) ,  Sonora (9,624), Eb- 
betts (8,800), Carson (8,650), and Echo Summit (7,365). To  the 
north the passes are lower. 

The Sierra Nevada is a "block range." That is, i t  is a single 
great block of the earth's crust, tilted so as to  expose the east- 
ern edge in a long multiple escarpment, while the western edge 
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is buried beneath alluvial deposits. The composition of this great 
block is largely granite, using that term in a broad sense to 
include a variety of igneous rocks. Here and there in the sur- 
face of the granitic batholith stand remnants of older ranges 
composed of metamorphic rocks of varied character. Tertiary 
volcanic action is much in evidence a t  the northern end of the 
range and in Owens valley adjacent to the range farther south. 

Notwithstanding the implication of its name, the Sierra Nevada 
is comparatively free from snow during the summer. There are a 
number of small glaciers usually well covered with hard snow and 
practically free from dangerous crevasses. The largest glaciers 
are those on the flanks of Middle Palisade, North Palisade, 
Ritter, Lyell, Maclure, and Conness. 

The trees and the flowers are among the chief glories of the 
Sierra Nevada. Famous among the forest trees of the world is 
the "big tree" (Sequoia gigantea). (See SEQUOIA.) Of almost equal 
grandeur is the sugar pine (Pinus lambertiana). These and other 
conifers are the principal components of the great forest belt 
of the western slope. Excepting the mule deer (Odocozlezu hevtio- 
n u s )  and the black bear (Ursus americanzcs), the larger animals 
are not abundant. 

A large part of the area of the Sierra Nevada is under the 
administration of the Federal Government, including part or all of 
the Plumas, Tahoe, El Dorado, Stanislaus, Mono, Inyo, Sierra, 
and Sequoia national forests, administered by the U.S. Forest 
Service; and Yosemite, Sequoia, and Kings Canyon national 
parks, administered by the U S. National Park Service. 

BIBLIOGRAPHY.-J. D. Whitney, Geology (Geological Survey of Cali- 
fornia, 1865) ; Clarence King, Mountatneering in the Sierra Nevada 
(1872, 1935) ; John Muir, The &fountains o f  Califounia (1894) ; W 
L. Jepson, The Szlva o f  Caltfornza (1910) ; F .  J.  Smiley. A Report 
upon the Boreal Flora o f  the Sterra Nevada of Californza (1921) ; J. 
Grinnell and T. I. Storer, Aninfa1 Life in the Yosemite (1924) ; F. P. 
Farquhar, Place Names o f  the High Sieria (1926), and "Exploration 
of the Sierra Nevada" (in California Historical Society Quarterly, 
192j)  ; Walter A. Starr, J r ,  Guide t o  the John Muir Trail and the 
High Sterra Region (1934) ; Linnie Marsh Wolfe, John of the Moun- 
tams (1938) ; Sierra club Bulletin (1893 to date) ; Geologic Map of 
California (State Division of Mines, 1937). (See also articles on 
SEQUOIA and YOSERLITE ) (F. P. F.) 

SIE'IPES (SE-H-yks) , EMMAMUEL-JOSEPH ( I  748- 
1836), French abbC and statesman, one of the chief theorists of 
the revolutionary and Napoleonic era, born a t  FrCjus, S. France, 
on May 3, 1748. H e  was educated for the church at  the Sor- 
bonne; but while there he eagerly imbibed the teachings of 
Locke, Condillac, and other political thinkers, in preference 
to theology. hTevertheless he  entered the church, and owing 
to his learning and subtlety advanced until he became vicar- 
general and chancellor of the diocese of Chartres. At the crisis 
of 1788, when Necker asked for opinions as to the constitution 
of the estates Sieyes wrote his celebrated pamphlet, "What is the 
Third Estate?" H e  thus begins his answer-"Everything. What 
has it  been hitherto in the political order? Nothing. What does 
it desire? T o  be something." For this mot he is said to have been 
indebted to Chamfort. The pamphlet had a great vogue, and 
its author was elected as the last (the twentieth) of the deputies 
of Paris to the States General. H e  strongly advised the consti- 
tution of the Estates in one chamber as the National Assembly, 
but he opposed the abolition of tithes and the confiscation of 
church lands. Elected to  the special committee on the constitu- 
tion, he opposed the right of "absolute veto" for the king, which 
Mirabeau unsuccessfully supported. H e  had a considerable influ- 
ence on the fraining of the departmental system, but after the 
spring of 1790 his influence was eclipsed by men of more deter- 
mined character. Only once was he elected to  the post of fort- 
nightly president of the Constituent Assembly. Excluded from 
the Legislative Assembly by Robespierre's self-denying ordi- 
nance, he reappeared in the third National Assembly, known as 
the Convention (September 1792-September 1795); but he 
effaced himself partly from disgust, partly from timidity. H e  
abjured his faith a t  the time of the installation of the goddess of 
reason; and afterwards he characterized his conduct during the 
reign of terror in the ironical phrase, J'ai vkcu. He voted for 
the death of Louis XVI., but not in the contemptuous terms La 

mor t  sans phrases sometimes ascribed to him. 
I n  1795 he went on a diplomatic mission to P'he Hague. H e  

dissented from the constitution of 179j (that of the Directory) 
in some important particulars, but without effect, and thereupon 
refused to serve as a Director of the Republic. I n  May 1798 
he went as the plenipotentiary of France to the court of Berlin 
in order to t ry  to  induce Prussia to  make common cause with 
France against the Second Coalition. His conduct was skilful, 
but he failed in  his main object. H e  was elected a Director in 
place of Rewbell in May 1799. Already he had begun to intrigue 
for  the overthrow of the Directory; he now set himself to sap 
the base of the constitution of I 795. With that aim he caused 
the revived Jacobin Club to be closed, and made overtures to 
General Joubert for a coup d'e'tat in the future. The death of 
Joubert a t  the battle of Novi, and the return of Bonaparte from 
Egypt marred his schemes; but ultimately he came to a n  under- 
standing with the young general. After the coup d'c'tat of Bru- 
maire, Sieyhs produced the perfect constitution which he had long 
been planning, only to  have i t  completely remodelled by Bona- 
parte. Sieyhs soon retired from the post of provisional consul, 
which he accepted after Brumaire; he entered the senate, where 
he defended the arbitrary and illegal proceedings whereby Bona- 
parte rid himself of the leading Jacobins. During the empire he 
rarely emerged from his retirement, but a t  the time of the Bour- 
bon restorations (1814 and 181j) he left France. After the 
July revolution (1830) he returned; he died a t  Paris on June 20, 
1836. The thin, wire-drawn features of Sieyes were the index 
of his mind, which was keen-sighted but narrow, dry and essen- 
tially limited. His lack of character and wide sympathies was a 
misfortune for the National Assemblies which he might other- 
wise have guided with effect. 

See A. Neton, Sieybs (1748-1836) d'apr8s doczrments ine'dits (Paris, 
1900) ; also the chief histories on the French Revolution and the 
Napoleonic empire. (J. H. Ro.; X.) 

SIFAKA, the name of three species of large Malagasy lemurs 
of the genus Propitlzecus, allied to the INDRI (Q.v.), but distin- 
guished by their long tails. Sifakas are variable in  colouring, but 
always show a large amount of white. (See PRIMATES.) 

SIGEBERT (d. j75), king of the Franks, was one of the  four 
sons of Clotaire I. At the death of Clotaire in  j61 the Frankish 
kingdom was divided anlong his sons, Sigebert's share comprising 
the Rhine and Meuse lands and the suzerainty over the Germanic 
tribes beyond the Rhine as far as the Elbe, together with Auvergne 
and part of Provence. At the death of his brother Charibert in  
567 Sigebert obtained the cities of Tours and Poitiers, and i t  
was h: who elevated to the see Gregory of Tours (q.v.) ,  the 
historian of the Franks. Sigebert married a royal princess, 
Brunhilda, daughter of Athanagild, the king of the Visigoths; the 
nuptials were celebrated with great pomp a t  Metz, the Italian poet 
Fortunatus composing the epithalamium. Shortly afterwards 
Sigebert's brother Chilperic I. married Brunhilda's sister, Gals- 
wintha; but the subsequent murder of this princess embroiled 
Austrasia and Neustria, and civil war broke out in  573. Sigebert 
appealed t o  the Germans of the right bank of the Rhine, who 
attacked the environs of Paris and Chartres and committed fright- 
ful ravages. H e  was entirely victorious, and pursued Chilperic as 
far as Tournai. But just when the great nobles of Neustria were 
raising Sigebert on the shield in the villa a t  Vitry, near Arras, he 
was assassinated by two bravoes in the pay of Fredegond, Chil- 
peric's new wife. At the beginning of his reign Sigebert had made 
war on the Avars, who had attacked his Germanic possessions, 
and he was for some time a prisoner in their hands. 

See Gregory of Tours, Historia Francorurn, book iv.; Aug. Thierry, 
Re'cits des temps me'rovingiens (Brussels, 1840), and Aug. Digot, His- 
toire du royautne d'Austrasie (hTancy, 1863). (C. PF.) 

SIGEBERT OF GEMBLOUX (c. 1030-1 I I z), mediaeval 
chronicler, became in early life a monk in the Benedictine abbey 
of Gembloux. Later he was a teacher a t  Metz, and about 1070 
he returned to Gembloux, where, occupied in teaching and writing, 
he lived until his death on Oct. j. 1112. As an enemy of the 
papal pretensions he took part in the momentous contest betweell 
Pope Gregory VII. and the emperor Henry IV.; and he also wrote 
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against Pope Paschal 11. Sigebert's most important work is a 
Chronographic, or universal chronicle, covering the years 381- 
I I I I, which is published in vol. vi. of the Monumenta Germaniae 
Izistoricae Scriptores, with valuable introduction by L. C. Beth- 
mann. 

See S .  Hirscb, De vita et scriptis Sigiberti Gemblacensis (Berlin, 
1841) ; A. hfolinier, Les Sources de L'histoire de France, tomes ii. and 
v. (1902-04) ; and W. Wattenbach, Deutschlands Geschichtsquellen, 
Band ii. (Berlin, 1894). 

SIGEL, FRANZ (1824-I~OZ), German and American sol- 
dier, was born a t  Sinsheim, in Baden, on Nov. 18, 1824. H e  grad- 
uated a t  the military school a t  Carlsruhe, and became an officer 
in the grand ducal service. When the Baden insurrection broke 
out, Sigel was a leader on the revolutionary side in the brief cam- 
paign of 1848 and again in  1849, and then took refuge in Switz- 
erland. A political exile, he emigrated in 18 j 2  to  the United States, 
working in turn a s  journalist and schoolmaster, and both at  New 
York and St. Louis, whither he removed in 1858, h e  conducted 
military journals. When the Civil War broke out in  1861, Sigel 
was active in  raising and training Federal volunteer corps. He 
became a brigadier-general (U.S. Volunteers), and was with 
Nathaniel Lyon a t  Wilson's creek and with J. C. FrCmont in the 
advance on Springfield in the autumn. I n  1862 he took a conspic- 
uous part in the desperately fought battle of Pea ridge, which def- 
initely secured Missouri for the Federals. Promoted t o  be major- 
general of volunteers he  was ordered to Virginia, and was soon 
placed in command of a corps of Pope's "Army of Virginia." I n  
this capacity he took part in  the unsuccessful second Bull Run 
campaign. I n  1864 he was placed in command of the corps in 
the Shenandoah valley, but was defeated by Gen. John C. Breck- 
inridge a t  Newmarket (May I j ) ,  and was superseded. He re- 
signed his commission in May 1865, and became editor of a Ger- 
man journal in Baltimore, Maryland. I n  1867 he  removed to New 
York city where he later served as collector of internal revenue 
and as  pension agent. His last years were devoted to the editorship 
of the N e w  York Montlzly, a German-American periodical. He 
died i n  New York city on Aug. 21, 1902. A monument (by Karl 
Bitter) in his honour was unveiled in  Riverside drive, New York 
city, in 1907. 

SIGER DE BRABANT (c. I 235-1 281/84), French philoso- 
pher and leader of Latin Averroism a t  Paris, first came into notice 
in 1266 during the conflict between the four "nations," when the 
papal legate decided that Siger was the ringleader. I n  I 271 he was 
involved in a similar struggle, the minority among the "nations" 
choosing him as rector in opposition to  the elected candidate, 
Aubri de Rheims. After three years the matter was settled by 
the papal legate, Simon de  Brion, afterwards Pope Martin IV. 
and Siger retired from Paris to  Lihge. Following on the general 
condemnation of 1277, Siger and Bernier de Nivelles were sum- 
moned t o  appear on a charge of heresy, especially in  connection 
with the Zmpossibilia, but they fled t o  Italy, Siger being killed 
a t  Orvieto by a n  insane secretary. Dante, in the Paradiso 
(x. 134-6), curiously assigns the praise of Siger to  St. Thomas. 

T h e  importance of Siger in philosophy lies in his acceptance 
of Averroism in its entirety, which drew upon him the opposition 
of his most distinguished contemporaries, including Albertus 
Magnus and Aquinas, and the condemnations by  Bishop Tempier 
of Paris in 1270 and in I 277. The doctrines which were especially 
criticized were-the denial of the Divine power t o  create more 
than one being; the assertion of the eternity of the world, of the 
infinity of eternal intelligence, of the unity of intellect in  all men, 
and of the possibility of a double truth-one for revelation and 
one for  reason; the rejection of personal immortality and of the 
real distinction between essence and existence. 

In  addition to the opuscula printed in P. Mandonnet's Siger de 
Brabant et I'Averroisme latin du XIIIe  sikcle (Fribourg, 1899; 2nd ed., 
I ~ I I ) ,  Grabmann has discovered ms. commentaries on some of Aris- 
totle's works, and also ms. Quaestiones, described in Sitz. Berichte 
Buyer Akad. Wissensch. Phi1os.-philo. u. hist. KI. (1924), and in Misc. 
Fr. Ehrle (1924). See also M. de Wulf, Hist. of Phil. ( 2  vols., Eng. 
trans. 1926), and Uberweg. Gesch. der Phil. Bd. 2 (1928). 

SIGERSON, DORA (c. 1870--1918), Irish poet, the daughter 
of Dr. George Sigerson, was born in Dublin about 1870. In 1896 

she married Clement K. Shorter ( q . ~ . ) .  She contributed, as  a girl, 
to the Irish Monthly,  and published several volumes of verse, 
notably The Fairy Changeling (1897), Ballads and Poents (1898) ; 
and As the Sparks Fly Upwards (1904). For  her material she 
drew largely on Irish folk-lore. 

SIGHT, SENSE OF. Under the term "eyes" we include 
organs, or, in the simplest cases, groups of sensory cells, which 
are specially adapted for the perception of light. Nevertheless, 
sensitiveness to  light can frequently be established for animals 
in which eyes are not demonstrable. We must assume, therefore, 
either that the whole surface of the skin is sensitive t o  light, or 
that single sensory cells are scattered in the skin which are  very 
inconspicuous in their structure, and which are the bearers of 
this sense of light perception. 
THE STRUCTURE O F  THE EYES IN THE LOWER ANIMALS 

Already in the Protozoa, however, true eyes are found. I n  Vol- 
vox and other Flagellates they consist of a lens, and, behind this, 

an accumulation of the plasma, 
which frequently is pigmented. 
The earthworm has isolated pho- 
to-sensitive cells, which may be 
distinguished by their structure; 
the simplest of the vertebrates 
(Branchiostoma) has numerous 
isolated photo-sensitive cells scat- 

AFTER HESSE 

FIG. !.--(A) S E C T I O N  T H R O U G H  
tered over the whole of the dor- 

THE S K I N  O F  A N  EARTHWORM. ( S )  
sal nerve cord> each of which is 

PHOTO-SENSITIVE CELL. ( 8 )  PHOTO- half surrounded by a pigment cell 
S E N S I T I V E  C E L L  WITH PIGMENT-  (fig. 1). 
CAP FROM BRANC H IOS TOMA Eyes of the most simple kind 
originate through the concentration of a number of such photo- 
sensitive cells in a small space. 

Eye-spots.-Eye-spots are  found in Medusae, starfishes and 
some Annelid worms (fig. 2 ) .  The first step in the perfecting of 
this very primitive apparatus is the sinking of the eye-spot into 
a pit-like depression, thus forming an eye-cup (optic cup). This 
type already, perhaps, is adapted for the perception of the direc- 
tion of light, and is of very general occurrence, being found i n  
some worms, gastropods, bivalves, starfishes, Arthropods, etc. 
(fig. 3) .  This type of eye when i t  occurs in  Arthropods is called 
an ocellz~s, and is more complicated, as the thin cuticle, which 
envelopes the whole of the body, becomes thickened over it, and 
forms a strongly arched, o r  occasionally, ball-shaped lens. At the 
same time division of labour takes place among the cells forming 
the eye-cup. The sides of this remain transparent, and secrete 
a kind of vitreous humour, only the cells situated a t  the back 
of the cup forming the retina (fig. 4a). I n  yet other cases two 
layers may be formed in the optic cup by a peculiar process of 
folding, which cannot be described here. A vitreous outer layer 
and an inner retinal layer can then be distinguished (fig. 4b). The 
open cup-shaped eye may become quite closed in, forming a n  
optic vesicle, by  the growing together of the outer margins (as 
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F I G .  2.- EYE-SPOT O F  A MEDUSA:  

in  many Chaetopod worms, gas- 
teropods and cuttlefishes). The 
interior of this optic vesicle is 
then filled by a jelly-like sub- 
stance, the vitreous humour. The 
anterior portion of the vesicle 
is transparent, like the skin which 
grows over i t ;  the inner half 
becomes the retina (fig. 5). This 

RETINAL CELLS type of eye is found in its most 
perfect form in some worms (Alciope) and gasteropods (Helix,  
Limax) with the formation of a lens, which is free in the vitreous 
humour, and condenses the rays of light. The cuttlefish alone 
shows a further development. This is the highest of all inverte- 
brate animals. I n  general, as well a s  in psychical, development, 
i t  ranks a t  least as high as  fishes. 

The eye represented in fig. 6, presents a striking resemblance 
to that of a vertebrate. All the separate parts of the one are  
repeated in the other. The posterior chamber is the principal 
part; i t  is b ~ u n d e d  at the back by  the retina, and in front by the 



SIGHT 
iris, I t  is filled by a jel!y-the vitreous humour. 

The lens is spherical, as in  fishes. It differs from the lens of a 
fish, however, in that it  does not consist of cells; i t  is divided 
by a delicate skin which separates the anterior chamber of the eye 
from the posterior, half lying to the front, and half to the back. 

The anterior chamber is closed by a transparent cornea, in 
front of which are movable eyelids. The power of accommoda- 

I I 
F I G .  3 .- OPEN,  C U P - S H A P E D  EYES OF ( A )  CHAETOPOD WORM ( S Y L L I S ) :  
( B )  GASTROPOD,  COMMON LIMPET ( P A T E L I A ) :  ( C )  CHAMBERED CEPH- 
ALOPOD ( N A U T I L U S )  

tion is exactly the same as in the vertebrate eye. The cuttlefish 
can focus its sight either for near vision or for distant by means 
of particular muscles, which alter the length of the axis of the eye. 
I t  is hardly necessary to  mention that the pupil in the iris can 
be expanded or contracted according to the strength of the light 
falling on it. I n  the structure of the retina, also, the eye of the 
cuttlefish is equivalent to  those of vertebrates. 

I t  is made up of more than ~oo,ooo elements per sq.mm., and 
thus is certainly adapted for the formation of a sharp image. 
Lastly, i t  may be mentioned, that in size also it  is in no way 

F I G .  4 .- C U P - S H A P E D  EYES O F  ( A )  T H E  LARVA O F  A BEETLE ( A C I L U S ) ;  
( B )  A S P I D E R  ( T E G E N A R I A )  

inferior to  the vertebrate eye. Eyes 37 cm. in diameter have 
been found in the giant cuttlefishes of the genus Architeuthis. 

The eyes of turbellarian worms and leeches have a somewhat 
different structure. I n  these animals, i t  is true, eye-cups are 
present, but they are not formed by the retinal cells themselves, 
but of pigment cells, which absorb the light, while the sensory 
cells penetrate into the interior of the cup (fig. 7). 

Faceted Eyes.--We find quite a different type in the faceted 
eyes of insects and crustaceans. As the name implies, the eye 
may be seen to be formed of a great number of facets, usually 
square or hexagonal in shape, which in their regularity resemble 

c!osely those cut on a prec io~s  stone. Each facet corresponds t o  a 
single eye or ommtidium, which always takes the shape of a n  
elongated cone. I n  each of these eyes, taken by  itself, the follow- 
ing parts may be distinguished. The outermost part coqsists of 
a small, somewhat rounded, transparent lens. Under this is the 

L I 
F I G .  5.- CLOSED. VESICULAR E Y E S  O F  ( A )  A MARINE GASTROPOD 
( M U R E X )  ; ( 8 )  A LAND GASTROPOD S L U G  ( L I M A X )  

crystalline cone, a conspicuous structure, usually gelatilious, which 
is quite transparent, and allows the rays of light to  pass freely, 
and directs their path. If we examine the eye of a diurnal insect, 
we find that the inner extremity of the crystalline cone is adjacent 
I , to the cells which, collectively, 

correspond to our retina. Each 
ommatidium has only 6 or 7 of 
these cells. Among them they se- 
crete a remarkable body, the 
rhabdom, which evidently repre- 
sents a kind of transformer. 

The rays of light which enter 
the eye are focused on the rhab- 
dom, and there are evidently 
brought into such a form of 
energv that thev are available to  

I \ -  1 the sensory ceils. The nervous 
FIG 6.- EYE O F  A CUTTLEFISH;  layer immediately adjoins the 
L. LID;  C .  I. IRIS; LL. sensory cells. I n  diurnal insects 
L E N S ;  R .  RETINA each ommatidium is separated 
from its neighbour by a layer of pigment. 

Somewhat comprehensive conclusions may be drawn from the 
structure of the faceted eye as to its functional powers. I t  
seems cerJain that each ommatidium functions separately. I t  

t i 

I I 
AFTER HESSE 

FIG. 7 .- (A)  EYE O F  A TURBELLARIAN WORM ( P L A N A R I A )  : ( B )  EYE O F  
A LEECH ( H I R U D O )  

projects the image of a point of light. The whole image seen 
thus by an insect is composed only of as many elements as  the 
eye possesses facets. The number of these, however, is surpris- 
ingly small. Even those insects which have the best sight, such 
as dragonflies, have only about Go,ooo ommatidia. With this we 
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must compare the fact that in the vertebrate eye a single sq.mm., 
which gives only an exceedingly small portion of the whole image, 
contains about ~oo,oo0-~oo,ooo separate elements. I t  follows as 
a matter of course that only in a very slight degree is an insect 

I I 

I 1 
F I G .  8 .- ( L E F T )  OMMATlDlUM FROM T H E  FACETED EYE O F  A N  INSECT 
(COCKROACH, PERIPLANETA)  A N D  CROSS- SECTION THROUGH T H E  RET- 
I N U L A .  ( R I G H T )  O M M A T l D l U M  O F  A CRUSTACEAN (CRAYFISH,  A S T A C U S ) ,  

Eyes of N o c t u r n a l  Insects.-The eyes of nocturnal insects 
and of the mostly nocturnal crustaceans are constructed in a 
remarkably different manner from those of diurnal insects. AS 

is to be expected, such an eye is constructed so as to  admit a 
greater amount of light than that of a diurnal insect. This is 
attained by the ommatidia being no longer separated by pigment 
layers. In  addition, the crystalline cone has, in such animals, 
other physical peculiarities. The physiologist Exner has proved 
this conclusively for the eyes of the glow-worm. H e  showed 

AFTER ( A )  KUEPFER,  ( 8 )  JACOB 

F I G .  10.- FACETED EYE FROM T H E  MARGIN O F  T H E  MANTLE O F  T H E  
BIVALVE MOLLUSC ARCA 
(A)  Transverse section through the edge of the mantle. (Bf  Two Ommatidia, 
more strongly magnified. L. Lens. G. Vitreous humour. P. Pigment coat of 
sensory cell. P' Interstitial pigment cells 

that the light given out by a luminous point penetrates not only 
one ommatiaium but many (fig. 9).  After leaving the crystalline 
cone, however, the rays are refracted in  such a way . that, ~ ulti- 

W ITH CROSS-SECTION T H R O U G H  T HE  R E T I N U L A  1 mately, they again become focused upon one point of the retina. 

in front of a dragonfly at  a distance of about 2 metres, it is seen 
by the latter only as a black point, for it can be proved that, in 
this case, only one single ommatidium catches the image of the 
fly. In  spite of this it is pursued, captured and eaten. 

able to  distinguish form, as is borne out by the previously men- 
tioned experiments. Most insects, which have only a few thou- 
sands or even hundreds of ommatidia, cannot do this a t  all. On 
the other hand, these eyes are eminently adapted for  the per- 
ception of movement. w h e n  an insect the size of a fly passes 

F ROM ~ b n N  

F I G .  9.- PATH O F  T H E  LIGHT-RAYS IN A FACETED EYE; ( A )  IN O N E  
GIVING A N  APPOSITION- IMAGE,  (B) I N  O N E  GIVING A SUPERPOSITION-  
IMAGE; P .  PIGMENT; RH. RHABDON 

Such perception of form as permits us, from the appearance of 
an object, to draw conclusions as to  its other qualities, and thus 
to understand its nature, is only to be found in the highest ani- 
mals, mammals, birds, and, perhaps, some reptiles. Even tho 

Each-rhabdom receives, therefore, a much greater amount of 
light than those in the eyes of diurnal insects. On account of 
the arrangement one upon the other of the points of light which 
come from the various crystalline cones, such eyes are described 
as giving "superposition images," while those of diurnal insects 
give "apposition images." I t  is of interest that crustaceans are 
able to  use their eyes either for superposition or for apposition 
vision, according to their needs. This is attained by the move- 
ment of the pigment in the cells which separate the ommatidia. 

Al Bl A 2  Bz 
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F IG.  11.- TRAINING HONEY- BEES T O  D I S T I N G U I S H  FORMS 
B, and A, are the boxes with forms to which the bee had been previously 
trained to come; A, and B, are other boxes 

Faceted eyes are found in some bivalves (Arca) and Chaetopod 
worms, as well as in Arthropods, but serve, however, only for  
perception of movement (fig. 10). 

THE FUNCTION OF THE EYE 

To man the eye is by far the most important of all the sense 
organs. With the help of our eyes we recognise our fellow men, 
animals and plants, the things we use in daily life, in short all 
the world around us. H e  who studies the sight of animals is apt 
to make the mistake of that their eyes function like 
ours. 
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frog does not recognise a motionless fly as desirable food, but 1 
is quite indifferent to i t ;  i t  is, so to  speak, "intellectually blind." 
This applies in a still greater degree to the invertebrate or lower 
animals. Of these, so far as is known at  present, only bees and 
their relatives show a definite sense of form. Von Frisch demon- 
strated that bees can be trained to distinguish forms. Food 
was given them in a closed box, into which they were dbliged 

AFTER DOFLEIN 

F I G .  12.-GALATHEA S P U A MO S A ,  SHOWING REACTION T o  OPTICAL PER- 
CEPTION OF AN APPROACHING OBJECT. BY BENDING ANTENNAE DOWN 

to crawl through a hole. Around this hole was glued the picture 
of a flower, while round a hole in another box, which was placed 
beside the first, but was empty, was gummed the picture of 
another flower. After food had been given thus for several days, 
the boxes, which could be distinguished only by the difference in 
the pictures of the flowers, were placed before the bees empty. 
A much greater number of visits was paid to the box which had 
contained food (see fig. 11). Bees, therefore, are able to distin- 
guish between two flowers according to their shape. Similar 
experiments may be made also by using simple geometrical 
figures. 

Percep t ion  of Movement.-As far as is known at  present, 
none of the other lower animals are capable of such a perform- 
ance. I t  is easy to guess for what purpose they use their eyes 
if we consider the behaviour of some mammals. The hare takes 
not the least notice of the sportsman standing motionless at  the 
edge of the wood, but as soon as he makes the slightest move- 
ment, i t  takes to  flight. I t ,  therefore, exhibits in a marked degree 
the power of perception of movement. Spontaneous movement 
can take place only in living organisms. Since the animal heeds 
only the movement, and not the motionless form, it  is able, in 
the simplest way, to  distinguish between "living" and "lifeless." 

The power of perceiving movement is very distributed. 
Schrader has made interesting experiments with falcons. These 
intelligent birds, under normal conditions also, are able to dis- 
tinguish motionless prey as such. If,  however, the cerebrum is 
removed, they notice movement only. A falcon from which the 
cerebrum has been removed, pursues and strikes a living, active 
mouse just as skilfully as would a normal bird; as  soon as the 
mouse is dead, however, i t  takes no more interest in it. In  gen- 
eral, frogs and salamanders snap only at  moving prey, and every 
angler knows that fishes act in the same way. Among the lower 
animals interesting observations have been made on insects, 
crustaceans and molluscs. The  scallop, Pecten jacobaew, has, 
on the edges of its mantle, a large number of eyes of complex 
structure. On account of the poor development of its brain, how- 
ever, i t  is unable to  distinguish its enemies by means of sight, 
and is able only to perceive movement. If another animal crawls 
slowly towards it, as soon as the scallop perceives the movement, 
it extends the long, thread-like tentacles, which are its olfactory 
organs. By means of these it  determines whether the approach- 
ing animal is friend or foe. I f  it be the former, the scallop 
quickly becomes quiet again; if the latter, it swims away hur- 
riedly. A corresponding co-operation between eyes and feelers 

is often to be seen in decapod crustaceans. These animals react 
to a moving object by holding the antennae straight out towards 
it. (See fig. 1 2 . )  Uexkuell showed that the house-fly finds its 
mate by  means of this perception of movement. If a small, 
black bead, about the size of a fly, is fastened to a thread, and 
drawn fairly rapidly through the air, the male flies immediately 
throw themselves upon it. If the surface of the bead be smeared 
with a sticky substance, it makes an ideal fly-trap. That dragon- 
flies and other predatory insects only pursue moving prey need 
hardly be mentioned. 

The most lowly animals which undoubtedly possess the power 
of perceiving movement are certain marine Chaetopod worms 
(Branchiomn~a). They live in tubes, constructed by themselves, 
from which only their heads project, which bear numerous, long 
tentacles. Each tentacle has at  its extremity a compound eye. If 
one makes a rapid movement with the hand in front of the 
aquarium, every worm retreats into its tube with lightning rapid- 
ity. That this is a typical case of the visual perception of move- 
ment is proved by the fact that darkness or light, produced by 
the switching off or on of an electric lamp, without movement, 
~ i ~ a k e b  rlu iulpression whaiever upon the animals. 

That the lower animals perceive and take heed of motionless 
objects is really only to  be observed when they have to turn 
aside from their path on account of them. When a n  insect flies 
about in a forest it  must not run the risk of colliding with every 
tree. This also applies to the deliberately moving gasteropods, 

We can well observe in these slow-moving creatures how skil- 
fully they avoid the obstacles which may be placed in their path. 

This is also the case if we place between the animals and the 
obstacle a glass screen, which excludes all impressions of it  other 
than visual ones. We do not know as yet how widespread this 
"avoiding reaction" is in the animal kingdom. On the other 
hand, visual perception of direction is almost universal. This 
power enables the animal to  pursue an orderly path i n  a straight 
line. I t  hardly requires to  be proved that i t  is a necessity of 
life for all freely-moving animals to  crawl, fly or swim straight 
ahead. I t  suffices to remember that, without this power, an 
animal runs the risk of moving round and round in circles, in a 
quite aimless manner. Mephistopheles says in "Faust":- 

I tell you, the man who speculates, 
Is  hke a beast upon a ,barren heath, 
Led in a circle by an evil spirit, 
While just beyond are spreading, fresh, green fields. 

We can conjure up  this evil spirit in our experiments by con- 
ducting them in darkness. If we allow small insects to creep 
about in the dark on a piece of glass lightly smeared with soot, 

we can see from their tracks that 
they have crawled here and there, 
not indeed in circles, but in a 
totally aimless manner, without 
moving far from one place (see 
fig. 13). We can increase this 
restriction of movement by am- 
putating one of the legs of the 
insect; i t  then frequently runs 
in a narrow spiral, always turn- 
ing towards the same side. As 
soon as we admit light into the 
darkened chamber, however, 

AFTER B~~~~~~~~~~ matters are instantly changed; 
13.-TRACK OF A BEETLE IN the creature runs away from the 

f:: : ~ ~ ~ ~ ~ N ~ ) N ; ~ N D  I N  light in a course straight as a 
line. 

Visual  Sense of Direction.-These experiments prove the 
existence of the visual perception of direction. This applies to  
human beings also. I t  has long been known that a man in desert 
or snow covered regions, or in dense brush, unable to  use his 
sight for orientation, moves round in circles, and. after walking 
for  hours, finds himself back at  the point from which he started. 
The manner in which man and the higher animals orientate 
themselves in space by means of sight is generally known. Quite 
unconsciously they choose some prominent object, such as a 
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tree, for which they aim; on approaching this they select as 
their goal another, more distant object, lying in the same direc- 
tion. 

The  lower animals regulate their movements on a different 
principle. They shape their course in relation to the light. 

This  method of orientation is well illustrated by the following 
example. Xenophon frequently writes in his "Anabasisn:--"We 
marched keeping the sun on our 
right." That is to  say, we can 
in a quite unfamiliar region, 
travel in a straight course in a 
particular direction, if we take 
care that the rays of the sun and 
the line of march enclose a con- 
stant angle. What man does in- 
telligently the lower animals ac- 
comnlish bv blind instinct. i 

The  particular motion with re- -.-- ---- 
lation to  the light may be demon- I 
strated experimentally in two 
ways. A small candle is put on a \\I//, 
table in a dark room, and the 
animal to be studied is placed 
about half a metre distant from 
the light. (Some small beetles 

1 G,!#,Y 1 
or caterpillars are good subjects A F T E E  v.  B U D D E N B R O C K  

foJ this experiment.) The ani- FIG. 14.-THE MOVEMENTS O F  A 

ma1 begins by  running past the a T E R P I L L A R  I N  

light, apparently without heeding 
i t ;  if, however, we suddenly take up the light and place it 
on the other side of the animal, the latter turns in an angle of 
I ~ o " ,  and continues its way in the opposite direction to that 
previously followed (fig. 14). This very pretty experiment does 
not succeed with all species. The following is simpler, and can 
be carried out with all sorts of insects, crustaceans, and gastero- 
pods. The animal is placed on a table near the light, and left to 
its own devices; i t  may then be observed that, under the influence 
of the light which radiates outwards in a circle, the animal per- 
forms a circus-movement round the source of illumination. I t  
moves, therefore, in such a way that the angle formed by the 
light rays and its path remains constant. I n  this instance the 
angle is roughly a right angle; the animal is able, however, to 
change it  a t  will. For example, it  may crawl in such a way that 
the light falls upon its eyes obliquely, from behind; it  then moves 
in a spiral which gradually removes it  from the light (see fig. 15). 

The long known fact that nocturnal insects are attracted by a 
lighted lamp is connected with this particular type of movement. 

Usually, on their nocturnal flights, they orientate themselves 
by the moon, the clouds, or other far distant sources of light. 
I f ,  however, they come by chance within the influence of a near 
source of light, such as an electric arc-lamp, they are compelled 
to fly around the artificial light in circles or in spirals. Often 
enough they come thus into the immediate neighbourhood of 
the light, and are burnt. 

Visual perception of direction in animals may show itself in 
quite another way, namely, in what is called phototaxis. 

The following example illustrates what is meant by this. If 
a bee is  taken, and released in the middle of a room, it  flies with 
absolute certainty towards the window, and, therefore, towards 
the light. Such a n  animal is called positively phototactic. The 
cockroach illustrates an opposite condition; it  is negatively photo- 
tactic. I t  avoids the light, and when turned out of its hiding 
place, it  will assuredly make for the dark. 

That  phototaxis is not always a constant character is shown 
by the bee. We cannot say off-hand "the bee is positively photo- 
tactic." It is so only under quite definite conditions; in very 
many other circumstances it  is not so. For example, when it  
returns from gathering honey, and flies into the dark hive, it is 
much rather to be described as negatively phototactic, 

Sometimes it  is easy to state the conditions under which an 
animal will become phototactic. The bee becomes positively 
phototactic if i t  is caught, and strives to free itself. In  nature, 

where there are no glazed windows, brightness means the open 
air and the sky. A very clear example of phototaxis appearing 
only under certain conditions is furnished by the water scorpion 
(Nepa cinerea). This creature lives in shallow waters among 
the plants on the bottom. I t  is, however, an air-breather, and is 
obliged to ascend to the surface of the water from time to time, 
in order to  inhale it. I n  this i t  is aided by positive phototaxis, 
which, in this case, co-operates with negative geotaxis. Since 
light only enters the water from above, the creature, which 
becomes phototactic only with lack of air, creeps up the water 
plants as much as possible in a vertical direction, until i t  reaches 
the surface. Scarcely, however, has it breathed in the fresh air, 
when phototaxis ceases, and the water scorpion is able to  descend 
again into the deeper regions. As a final example, the water-flea, 
Daphnia, may be mentioned, in  which we can produce phototaxis 
a t  will. We have only to  introduce water containing carbon 
dioxide into a vessel in which there are Daphnia, to see a t  once 
that all the animals swim as quickly as possible towards the light. 
Here, however, we must again make it  clear that, normally, the 
light enters from above. Daphnia live in stagnant waters, fre- 
quently very unclean, a t  the bottom of which poisonous carbon 
dioxide can be very easily formed through putrefactive processes. 
I n  this instance, phototaxis serves to  protect the Daphnia from 
poisoning by carbon dioxide. 

T h e  Mechanism of Phototaxis.-While these matters are 
comparatively simple, the naturalists of the present day are as 
yet very divided in their opinions regarding the mechanism of 
phototaxis. There are various theories, of which we may, per- 
haps, go so far as to say that each is correct in  some instances. 
The best known is the Theory of Tropisms (also called the 
Ray-Verworn Theory, or the Theory of Tropotaxis). I t  is 
founded on the fact that the majority of animals which are 
prototactic have bilateral symmetry. These all have a median 
plane dividing the body into two, absolutely identical halves. The 
entire animal is regarded as a small automaton. The light rays 
which fall on the eye are converted into nervous energy, which 
is conducted to the brain. The latter transmits the stimulus to 
the limbs, which are under its control, and thus, according to this 
theory, the movements of the legs are, by a natural law, depend- 
ant on the strength of the illumination of the eyes. If the rays 
of light come from the front, they strike both eyes equally, and, 
therefore, the legs of each side move with equal force, and the 
animal runs straight forward. If,  however, the light comes from 
one side, so that one eye is more strongly illuminated than the 
other, there is also a difference between the two sides in the 

working of the legs. The conse- 
quence must be that the animal 
turns until its median plane coin- 
cides with the direction of the 
light rays. When this is accom- 
plished, it  again runs in a straight 
line towards the light. This theory 
is so very striking in its great 
simplicity that, a t  first, i t  was 
received with much enthusiasm, 
particularly by everyone inter- 
ested in Natural Philosophy. 

With time, however, the oppo- 
A F T E R  N U L L K R  sition to this theory has been 
FIG. I~.-TRACK OF A NEGATIVELY greatly increased, and there are 

WOODLOUSE U N D E R  many naturalists who have almost 
THE I N F L U E N C E  OF TWO BEAMS OF 

AT RIGHT ANGLES ( A  8: B) 
completely relinquished it. Fre- 
quently, the law which governs 

the movements of such animals is known by  another name, 
namely the "Law of Resultants." Thus, if we allow an animal 
to  crawl into a field of light which is formed by  two crossing 
beams, it is compelled to  move according to the resultant. A 
fine example of this manner of reaction has been furnished by 
Frl. Miiller, who worked with woodlice (see fig. 1 5 ) .  I t  ap- 
pears that the animals under the influence of two equally strong 
beams of light, run exactly in the diagonal; if the beams are 
made to be of unequal strength the angle alters. I t  can br 
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calculated in advance if we know the strength of both beams 
of light. 

A second theory, which is in opposition to  the theory of trop- 
isms, asserts that the lower animals behave similarly to man and 
the higher animals. If a man walks towards a light, or let us 
say in a general way towards some optically perceptible point, 
first of all he fixes his eyes on the light, that is to say he moves 

them so that the light falls on the 
central point (fovea cenltralis) ; 
he then turns his head and body 
towards the light and goes 
straight forward. Kuehn has 
named this kind of reaction "telo- 
taxis"; it is fundamentally op- 
posed to tropotaxis, as will a p  
pear if we close one eye. A telo- 
tactically reacting animal is just 
as well able to  direct its course 

I when using only one eye as when 
using both; a tropotactically re- 
atting animal, on t h ~  other hand, 
when it  has only one eye is com- 
pelled continually to move round 

, in circles. I t  is easy to  convince 
oneself, on the basis of this alter- 

FIG. 16.-UPWARD MOVEMENT OF A native, that the majority of the 
POSITIVELY PHOTOTACTIC D A P H N I A ,  more highly developed animals, 
D I A G R A M M A T I C  such as insects or the higher 
groups of Crustacea, behave for the most part telotactically. 

The numerous partial refutations which the theory of tropisms 
has undergone cannot be given in detail here. Only one particu- 
larly important argument can be mentioned. I t  used to be con- 
sidered a proof of its validity that animals blind on one side 
constantly run round in circles. If they are positively photo- 
tactic, they continually turn towards the side on which they can 
see; if they are negatively phototactic they turn towards the 
blind side. Now, in the first place, this certainly does not apply 
to all cases. The majority of the higher insects learn very 
quickly to  run straight when they have only one eye. Above 
all, Mast was able to  prove that the animal does not move round 
in circles involuntarily, as the theory of tropisms would require, 
but that the animal voluntarily runs round thus, and moves its 
legs in such a manner as to attain this end. If some of the legs 
are amputated the remaining ones completely alter their move- 
ments, so that, in spite of the totally different locomotor con- 
ditions, the circus movement is still possible. 

A second argument of general application is as follows:-The 
naturalist usually makes use of horizontal light in  his experi- 
ments, which strikes the animal from one side. Only under these 
artificial conditions is it  possible to  turn about an axis which 
lies in the plane of symmetry of the body. Under natural con- 
ditions, on the contrary, the light, as far as aquatic animals are 
concerned, comes always from above. The Daphnia on becoming 
positively phototactic turns from its former position, not to right 
or left, but backwards. That it  swims in the end towards the 
light, and not in  the direction A or B is impossible to understand 
on the theory of tropisms (fig. 16). 

Frequently, however, it is impossible to decide with certainty 
from such rough experiments the manner in which an animal 
orientates itself in  relation to  light, and a closer, more exact 
analysis is required. We are indebted to S. 0. Mast for the best 
work on this subject. H e  showed that in many cases, neither 
tropotaxis nor telotaxis sufficed to account for the phenomena. 
As the first example we may mention briefly the researches of 
Mast on the orientation of the colonial Flagellate, Volvox. The 
colony is composed of about 20.000 individuals, which are ar- 
ranged on the surface. Each zooid has two flagella, and an eye- 
spot, provided with a lens. The colony has an anterior pole, 
which is always turned towards the front in swimming, and a 
longitudinal axis round which it  rotates. I f  a light is placed to 
one side of a positively phototactic colony, it turns until the 
anterior pole is directed to  the light, and then swims straight 

towards it. This gives the impression of being a clear case of 
tropotaxis, but Mast was able to prove that the zooids on the 
illuminated and on the shaded sides differ, not in the strength 
of the lashing of the flagella, but in the direction of the strokes. 
On the former side the flagella lash sideways, on the latter, 
straight out t o  the back (see fig. 17). I t  is apparent, therefore, 
that in this reaction we are dealing neither with a case of tropo- 
taxis nor with one of telotaxis, but with a phenomenon sui 
generis. Very interesting are the orientation movements of 

AFTER S. 0. HAST 

FIG. 17.-PHOTOTACTIC ORIENTATION O F  A VOLVOX COLONY, S H O W I N G  
ONLY F O U R  CELLS. L. THE DIRECTION OF LIGHT 

asymmetrical animals, as for example one-eyed animals such as 
the Ascidian larvae also studied by Mast. These animals are 
negatively phototactic, and in swimming revolve about their 
longitudinal axis. When the light comes from one side, the eye, 

Every time i t  is in shadow, the 

larva quickly turns away from - the light. - .  We find the least development 
+--- of the sense of s ~ g h t  in those - animals which are unable to per- - ceive either images, movements, - or direction, but can only dis- 

tinguish light and darkness. 
They react mostly to  altera- 

AFTER 5 .  O. MAST tions in the light intensity to  
FIG. 18.-REACTION OF T H E  NEGA-  which they are accustomed. A 
TlVELY PHOTOTACTIC. ASYMMET- very common phenomenon of this 
RICAL LARVA OF A M A R O U C l U M  kind is the 

Many of the lower animals, particularly those which dwell in 
shells or shelters of some kind, into which they can withdraw, do 
so directly a shadow falls on them. 

An animal particularly suitable for the demonstration of this 
reflex is the vineyard (Roman) snail, Helix pomatia, which has a 
wide distribution in Europe. If we cause a shadow to fall upon 
its head, it  withdraws its horns very quickly, or completely rc- 
treats into its shell. Among marine animals may be mentioned 
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the small sessile crustacean, Balanus, which, every time a shadow 
falls on it, withdraws its feet, which normally move in a constant 
rhythm. Further, many tubicolous worms react in a similar way, 
and many bivalves close their shells, if a shadow falls on them. 

I n  short, the phenomenon is unusually widespread. The biologi- 
cal significance of this shadow reflex most certainly is that by this 
means the animal hides from danger, since the shadow may 
perhaps indicate the approach of some animal. This is, of 
course, a very poor expedient, since, in the first place, it  fails to 
give protection from enemies which are in an opposite direction 
to the sun, and, in the second place, it causes the animal to 
withdraw unnecessarily thousands of times. Animals which do 
not possess any well-developed sense organs to give them certain 
warning of the approach of their enemies, are obliged, however, 
to help themselves even in this primitive manner. 

The animals here mentioned, which respond to the slightest 
shadow, very frequently do not react in any way if we increase 
the degree of illumination. Other animals withdraw only in the 
latter circumstance, and are not disturbed by any shadows. Among 
these is the sand-dwelling Mya arenaria, which is found on the 
coasts of Europe and America. I t  lives in the sand at  a depth 
of about 20 cm., and makes a shaft which leads upwards in a 
vertical direction, in which lies its tubular siphon, the organ 
by means of which it  takes in food and oxygen. If this fleshy 
siphon were pushed so far out of the shaft that it  stretched out 
into the water, fishes would immediately come and bite it off. 
The light reflex serves to prevent this; as soon as the siphon 
pushes out into the water, i t  is exposed to stronger light, and 
the reflex movement of withdrawal promptly takes place. 

I t  is just these simple phenomena which are frequently of in. 
terest to  the naturalist, since by  their means we may easily 
understand the laws which govern the perceptual life of animals, 
and of mankind also. Weber's Law is very well known. This 
states that a man is first sensitive to  a new stimulus when it 
stands in a particular numerical ratio to that already present. 

Thus, if originally light "L" prevails, an animal sensitive to  
shadow first withdraws when the light is shaded by about L/zo. 
I n  this case the value of L is quite immaterial. 

The table is compiled from the results of the author's experi- 
ments on Balanus. LI indicates the original light, Lz the greatest 
amount of light which yet gives rise to the shadow reflex. 
L1/L2 is, as can be seen, roughly constant. 

From these experiments the fact of Adaptation may be proved 
as a logical inference. The sensitiveness of our eyes is consider- 
ably greater in weak light than in strong. The eye thus adapts 
itself completely to the light conditions present. Starting with 
an original intensity of 1,000 light units, Balalzus first reacts when 
this is diminished by 33 units. With an original intensity of 250 
units the animal first notices a diminution by 10 units. On pursu- 
ing the subject further, we find that with an original intensity 
of 25 units, diminution of this by only one unit is noticed by the 
animals. The eye, therefore, becomes more sensitive as darkness 
increases. 

THE COLOUR-SENSE OF ANIMALS 

Colours play such a large part in human life that the question 
whether animals also possess a sense of colour is of extreme inter- 
est to us. I n  speaking of the colour-sense of animaIs it behoves us 
to make it  perfectly clear a t  the outset that it is quite impossible 
for us to study the sensations of animals. We cannot even say 
anything about the sensations experienced by our fellow men. 
On the other hand, we can decide objectively whether an animaI 
is able to distinguish different colours. 

The investigation of the colour-sense of animals has followed 
a remarkably zig-zag course. I n  the time of Darwin man, almost 

universally, was convinced that the lower organisms also ~ossessed 
a sense of colour similar to his own. Later we went to  the opposite 
extreme. Hess pronounced the definite opinion that all inverte- 
brates and fishes were totally colour-blind, and that only the 
highest organisms, such as mammals, birds, reptiles and amphib- 

I ians, were able to enjoy the colours of nature. This sweeping 
generalisation was ccntradicted, and so gave rise to  a very active 
investigation of the whole subject. The result of these labours 
may be summarised thus:-very many of the lower animals, 
such as cuttlefishes, insects and the higher Crustacea, do indeed 
possess a sense of colour. Further, in cases in which it  has not 
yet been proved to exist we hesitate to  dr:..v the conclusion that 
it  is absent. 

Experiments.- The methods b y  which we have sought to 
investigate the colour-sense in various animals are very numerous. 
All animals which possess a certain amount of intelligence can 
be trained to distinguish a particular colour. v. Frisch was the 
first to attempt this, with bees. I t  is just in dealing with these 
insects, for which the array of colours in flowers would seem 
t o  have been evolved, that this statement by Hess must give 
cause for reflection. 

In  order to understand the following it is necessary to consider 
more precisely the nature of coloured light. I n  this two factors 
are always to be distinguished, the brightness of the light, in 
physical terms, the intensity, and the colour of the light, or in 
physical terms its wave-length. I n  studying the colour-sense of 
animals we are concerned only with the question whether they 
are able to distinguish light of different wave-lengths, and we 
have to take the greatest care, therefore, that the reactions of 
the animals are not connected with differences in the intensity of 
the light. v. Frisch made use of the "chess-board" method. On 
a square board were fixed a large number of pieces of cardboard 
of all shades of grey, from the lightest white-grey to the darkest 
black-grey. Among these was placed a piece of cardboard of the 
colour on which the bees had been trained (blue). If the bees 
had no sense of colour, but distinguished between the different 
pieces of cardboard only by their degree of brightness, they would 
confuse the blue with one or other of the greys, one of which 
would certainly be of the same tone. If,  on the other hand, they 
had a true colour-sense, such confusion would not occur. The 
result of the experiment was in favour of the possession of such a 
sense by the bees. The trained bees, having been accustomed to 
find their food on a blue background, flew to the blue pieces of 
cardboard only, and paid no attention to any of the others. 

Since these fundamental researches were made by v. Frisch, 
the colour-sense of bees has been studied with much finer tech- 
nique, particularly by Kuehn. Above all, we have learnt to train 
these insects to  distinguish the pure colours of the spectrum. We 
are now able, therefore, to form a fairly precise estimation of 
the colour-sense of these insects. Bees perceive all wave-lengths 
between 650-3 13 fib. Within this range they distinguish four 
different colours. The first comprises wave-lengths from 650 to 
about 500 pp, and includes our red of shorter wave-length, and 
also yellow and green. Seemingly, all these appear to  them as 
one colour. On the other hand, the red of longer wave-length, 
which we use in our photographic dark-rooms, bees do not distin- 
guish at  all; they confuse it  with black. The second comprises 
wave-lengths from 500--480 bp and corresponds to  our blue-green, 
the third lies between 480 and 400 (our blue and violet). Lastly, 
bees perceive a fourth visual region in the ultra-violet, which is 
beyond our powers of sight. 

I t  lies between 400-310 pfi. Bees may therefore be trained to 
distinguish ultra-violet just as well as  blue or yellow. 

A sense of colour has been proved to exist also in Lepidoptera, 
dragonflies and flies; perhaps it is universal among insects. 

We have gone to work in quite a different manner to prove 
the existence of a colour-sense in Crustacea. Some of these possess 
the remarkable power of matching their colouration to that of 
the surface on which they live. On light backgrounds they are 
light, on dark ones they are dark. This is brought about by 
means of particular pigment cells (chromatophores) which are 
present everywhere beneath the transparent cuticle. The majority 
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of species have several kinds of chromatophores cf different I by Schlieper. Ey comparison with the grey papers, of known 
colours. Crangon, the species which up to the present has been 
studied most, has white, yellow, red and black. Stimulation takes 
place through the eyes; blind crustaceans are no longer able to 
mimic their background. The light stimuli which reach the eye 
are communicated to the brain, and by this are transmitted to 
the pigment cells in a way which we do not yet understand more 

numerical degrees of brightness, we can calculate the relative 
brightness which different colours possess for the individual 
animals. We then reach the remarkable result that this value for 
the whole of the animal kingdom corresponds to  that which pre- 
vails in totally colour-blind human beings. This had already been 
affirmed by Hess, but not sufficient heed was paid to  it. 

exactly. Koller was able to prove that the chromatophores which 
expand are always those which conform in colour to  the back- 
ground. On a grey ground the black cells expand, on a yellow 
ground, the yellow cells, and on a red ground the red cells. The 
intensity of the light plays as unimportant a part as in the case 
of bees. 

With the simple inquiry whether a given animal is able to see 
or distinguish between colours the problem of the colour-sense 
of animals is by no means exhausted. I t  can be proved that every 
organism, including man himself, responds differently to light and 
its colours, according to the conditions under which it finds itself. 
According to Schlieper's investigations, in the optornotor reactions 

to be described, the studied hitherto act as 1 
if they were colour-"ui~id, rben ihuse in which a sense of coiour 
has been proved beyond all doubt, either by the "training method" 
or in some other way. The best-known instance of such a re- 
action occurring in everyday life is what is called "railroad nys- 
tagmus." If we watch a person opposite us in a carriage 
who is looking out of the window, We notice that his eyes do not 
remain still. They seek t o  follow the images of the rapidly passing 

Relatioe Brightness-values of Hering's Colozlred Papers for 
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landscaP+-7 and in the 
'pposite to that in which 

the train is going' They are di- 
forwards again in a par- 

""lar rhythm. When 
animals we can represent the rall- 
way by a rotating cylinder, in the 
middle of which is placed the 
animal under observation. The 
inside of the rotating cylinder has 
vertical strips of paper stuck on 
it, of which half are coloured and 
half grey (fig. I 9). Every animal 
must be studied in relation to  a 

FIG. 19.-OPTOMOTOR REACTION IN whole series of such cylinders, 
BUTTERFLIES AND MOTHS which differ from one another in 
the shades of grey, while the coloured strips are the same in all 
of them. The individual animals react differently to the rotation. 
Some move the head, some the feelers, some the eyes. In  every 
species, however, a particular combination of grey and colour can 
be found to which no movement-reaction takes place. This means 
that, in this instance, the animal perceives no difference between 
the grey and the coloured strips; i t  sees a uniform grey, and is 
thus, in this experiment, certainly as blind to colours as in the 
previously described experiments it  was aware of them. The re- 
action to the other "grey and coloured" combinations is only to 
the different degrees of brightness of the strips, not to perception 
of the colour contrast. The following little table may make this 
clear; i t  is taken from the results of experiments with the common 
white butterfly, Pieris brassicae, using the colour "blue." Grey I 

is the lightest, 12 is the darkest; the measured angle is that 
described by the feelers of the captive insect. 

Shades of grey 

I . .  . . . . . . .  
. . . . . . . . .  3 

4 and 5 . . . . . . . .  
6 . . . . . . . . .  
8 . . . . . . . . . .  

1 0 . .  . .  . . .  
12 

From these results emerges the startling fact, which has not yet 
been explained, that the same animal reacts sometimes as if 
perceiving colours, at others as if colour-blind. 

Another important result can be obtained by the methods used 

(W. V. BUD.) 
SIGHTS, The path of a missile fired from a gun, called the 

trajectory, is a curve due to the action of the force of gravity 
and the resistance of the air. The force of gravity will cause 
the trajectory to bend downward, and if the missile is an oblong 
projectile rotating about its longitudinal axis, the resistance 
of the air cause it  to bend either to the right or lef t  
(drift) depending upon the direction of rotation. These consid- 
erations and other factors affecting the trajectory of a projec- 
tile such as relative positions of gun and target, velocity 
of the projectile, wind, atmospheric temperature, etc., are dis- 
cussed quantitatively in the article BALLISTICS. 

In  view of the above characteristics of the trajectory, it is 
obvious that the axis of the gun must be pointed above and to one 

ELEV. 

G 

F I G .  I 

side of the actual target it is desired to have the projectile 
reach. The process of pointing a gun in the proper direction 
and a t  the desired angle of elevation is known as laying the gun. 
The mechanical devices employed to facilitate accurate laying 
constitute the sighting system of a gun. I n  considering the func- 
tion of sighting systems on artillery weapons, it  is well to  
remember that sighting devices are precision instruments compar- 
able with a surveyor's transit, which measure horizontal and 
vertical angles. 

I t  will be convenient here to give definitions of a few tech- 
nical terms employed in sighting:- 

Line of Sight-The line joining gun and target. 
Angle of Sight-The angle between the line of sight and the 

horizontal plane through the gun. 
Axis of the Sight-The line joining the rear-sight to  the fore- 

sight With telescopic sights, the sight axic is the optical axis 
of the telescope. 
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Elevatio~z-The angle the axis of the gun is elevated above 

some line of reference; in particular, quadrant elevation is the 
angle between the axis of the gun and the horizontal plane, while 
tangent elevation is the angle between the axis of the gun and 
the line of sight. 

The process of laying is best considered under two distinct 
headings (a)  laying for line, or direction (b) laying for eleva- 
tion. The principle can easily be seen from fig. 2. The clamp 
is loosened and the tangent bar raised by an amount varying with 

I NOTCH 
HINDSIGHT DLFLCCTION LEAF I 

M O V l l Q  HINDSIGHT 
NOTCH LATERALLY 

TANGENT 

TANGENT 
SCALE 

F IG.  ?.-TANGENT S C A L E  A N D  FORESIGHT 

the desired range. T o  bring the notch on the tangent scale, the 
fore-sight and the target into line it is necessary to  elevate 
the gun, and the angle of elevation will depend on the amount the 
tangent scale has been raised. Thus the graduations on the tan- 
gent scale can be marked with the number of yards corresponding 
to the range realized by that particular elevation. I t  will be 
seen that the fundamental principle is that of establishing an 
angle between the axis of the sight and the axis of the gun, then 
bringing the axis of the sight to point a t  the target thus ele- 
vating the gun above the line of sight. Since in this case the 
line of sight is taken as the line of reference, laying is by 
tangent elevation. 

Rifles a n d  Machine  Guns.-The sights used for this class of 
weapon differ very little throughout the world. Except for 
special purposes, telescopic sights are not used. The type is 
the tangent sight, consisting of a fixed fore-sight near the 
muzzle and a rear-sight which is movable in a vertical plane. 
The reference point (notch or aperture) of the rear-sight is sup- 
ported in a swinging leaf which takes the place of the tangent 
scale in fig. 2. The vertical movement of the reference point 
is usually constrained to follow a drift curve cut in the sight 
leaf, which thus compensates for the lateral deviation of the 
bullet due to drift. A lateral adjustment is also provided to 
permit correction for the effect of wind. 

Artillery.- Practically all modern sighting systems employed 
with arlillery matkriel are considerably more complicated than 
the simple tangent sight previously described. Before undertak- 
ing any detailed discussion of artillery sighting systems, it  is 
first necessary to understand the mechanical arrangement of cer- 
tain parts of gun mounts. 

The chassis or top carriage is that portion of a gun mount 
which rotates about a vertical axis and forms the support for the 
tipping parts of the gun. Any component of the sighting system 
attached to the chassis will move with the gun in direction, but 
will not move with it in elevation. 

The gun proper is usually mounted in a cradle, which is in turn 
attached to the top carriage by means of trunnions that form 
the horizontal axis about which the cradle and gun (tipping parts) 
rotate in elevation. The gun recoils in the cradle along the axis 
of the bore. Components of the sighting system attached to the 
cradle will move with the gun in both elevatio~z and direction, 
but will not move with the gun in recoil. 

Since the elevating and traversing mechanisms of artillery car- 
riages are entirely independent of each other, the laying of the 
gun can be much simplified and the time required be consider- 
ably lessened by having one member of the crew lay the gun in 
direction, and another lay it  in elevation. I t  is, therefore, 
common practice to have the devices used for laying the gun in 
direction attached to the chassis on one side of the gun, and to 
have the del-ices used for laying the gun in elevation attached 

to the cradle on the other side of the gun. 
There are two general classes of sighting systems used for 

laying artillery weapons, namely, the on-carriage sighting sys- 
tem and the central control system. The on-carriage system has 
the sighting devices and associated equipment required for lay- 
ing the gun in direction and elevation attached to the gun car- 
riage. This system is satisfactory for mobile artillery weapons 
used primarily for firing on stationary land targets not neces- 
sarily visible from the gun position; and for firing on moving 
targets visible from the gun position, such as tanks. The central 
control system employs sighting devices mounted on supports 
remote from the gun carriage. The firing data are usually trans- 
mitted from the central station to angIe-indicating devices at- 
tached to the gun carriage by an automatic electrical system. 
However, the use of voice or telephone for the transmission of 
this data is not uncommon. A system of this type is generally 
used for anti-aircraft artillery which fires at  targets movingat high 
speeds with the attendant rapid changes necessitated in firing 
data; and also with fixed seacoast guns which may be required to  
fire on fast moving naval targets not visible from the gun posi- 
tion. I t  is not uncommon for guns n?rmally employed with a 
central control system to be also equipped with a complete on- 
carriage sighting system which can be used in case of failure of 
the central control. 

On-Carriage Systems.-When a mobile gun is emplaced in the 
firing position the mount is generally "out-of-level" due to 
irregularities in the ground, and the vertical and horizontal axes 
of rotation of the gun mount previously referred to are not truly 
vertical and horizontal. Under this condition, it is obvious that 
when the gun is elevated or depressed, the path of the axis of 
the bore will not be in a vertical plane; and when the gun is 
rotated in direction the angle of quadrant elevation will change. 
I t  is, therefore, necessary to correct for the out-of-level con- 
dition of the mount when laying the gun. The sighting devices 
employed for laying guns are usually so constructed that refer- 
ence planes of each instrument can be adjusted to truly horizon- 
tal and vertical positions by leveling screws and spirit levels. 
The component instruments of a sighting system must be care- 
fully mounted and adjusted with reference to  the gun axis to in- 
sure that horizontal angles are measured in a horizontal plane 
and vertical angles measured from a horizontal plane. 

Telescopic Sights.-Telescopic sights are generally empJoyed 
with on-carriage sighting systems. Since this type of sight 
provides magnification with a corresponding increase in power of 
vision, it also results in a decrease in personnel errors. The 
telescope has some form of reticle which may be only a single 
vertical line, or it  may be a series of horizontal and vertical 
lines or reference marks spaced a t  definite angular distances 
apart. 

Telescope Mount.-The telescopic sight is supported in a 
mount, which is in turn attached to the gun carriage. The con- 
struction of this mount permits the telescope to be rotated about 
two axes, one in a horizontal plane and the other in a vertical 
plane. The telescope mount is usually provided with scales cali- 
brated in angular units to  facilitate the setting of elevation 
and deflection angles, and also with spirit levels and adjust- 
ments to permit longitudinal and cross levelling. The principle 
of a simple type of telescope mount which does not include the 
levelling mechanism is shown in fig. 3. This form of telescope 

1 FIG. 3.-PRINCIPLE OF THE TELESCOPE MOUNT 
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mount with a straight telescopic sight, called a rocking-bar 
sight, is suitable for direct laying, that is for laying the 
gun in both direction and elevation by sighting directly upon 
the target. The straight telescopic sight in a simple mount 
similar to that shown in fig. 3 is generally used on small mobile 
guns such as the modern anti-tank weapons. 

------ * 
UPPER REFLECTING 
PRISM. 

G EAR FOR ELEVATING OR 
DEPRESSINO UPPER PRISM. 

GRADUATED 
I N  DEGREES. 

COMPENSATING PRISM- 
TH IS  I S  TURNED BY THE GEAR 
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i i  i i S O  ROTATE3 T i i r  
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LOWER REFLECTING PRISM 
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I T H E  PATH O F T H E  L IGHTTHROUGH THE bPTlCALSYSTEM ISSHOWN 
BY THE DOTTED L INE .  

FIG. 4 .- P A N O R A M I C  S I G H T  

sight). -1n practicaliy all modern ( I 
sighting systems these two angles FIG. 5. - COMPENSATING SIGHT 

Indi rec t  F i re  Sighting Systems.-Due to the accuracy of 
modern artillery it is usually necessary to locate guns in positions 
not visible to the enemy in order to obtain protection against the 
fire of hostile guns. When the ;arget cannot be seen from the 
gun, laying in direction can be accomplished by sighting on some 
visible object a t  a known angular position with respect to the 
target, called indirect laying. The angle between the .gun-tar- 
get and gun-aiming point lines is determined by triangulation 
methods, or from accurate maps made especially for military use. 
The panoramic telescopic sight was developed to facilitate sight- 
ing on objects a t  any direction from the line of fire (see fig. 4 ) .  
The optical system of this telescope permits any object visible 
from the gun to be viewed through a stationary eyepiece. The tele- 
scope will measure both horizontal and vertical angles. However, 
the vertical angle measuring feature is seldom used for laying the 
gun in quadrant elevation since the division of duties previously 
mentioned is essential to rapid fire. This type of telescope is 
equally adaptable to both direct and indirect fire, and is used on 
practically all modem field carriages. The mount for the panoramic 
telescope usually compensates automatically for an out-of-level 
condition of cradle trunnions. 

are determined and set independ- MOUNT 

(See fig. 5 . )  
The elevation will depend upon 

the range, the relative height 
of gun and target, and the bal- 
listic conditions. Either tangent 
elevation or quadrant elevation 
can be used to lay the gun. I t  
should be noted that quadrant 
elevation consists of two parts, 
namely, the elevation necessary 
to reach the target if it were on 
the same level as the gun, and 
the correction to this elevation 
required by the difference in level 
of the nun and target (angle of 

ently (independent line of sight system). There are several 
methods of applying this principle; one typical mechanism is 
shown in fig. 6. 

The telescope mount employed with a system of this type is at- 
tached to the intermediate carriage, and the gun pointer manipu- 
lates the gearing for moving the gun, cradle and intermediate 
carriage in elevation. 
I 1 
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GEARING FOR MO VI N G GUN A N D  CRADLE 
ONLY TO GIVE TANGENT ELEVATION. 
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SIGHTS USED FOR LAYING FOR L l N E  
ARE MOUNTED. 

GEARING FOR MOVING GUN C R A D L E  
AND INTERMEDIATE CARRIAGE TO THE 
CORRECT ANGLE OFSIGHT.  

F I X E D  PART O F  CARRIAGE 

FIG. 6 .- P R I N C I P L E  O F  I N D E P E N D E N T  LlNE OF S I G H T  

In  this way the angle of sight is automatically set when the 
line of sight is brought upor? the target. The tangent elevation 
is now applied by another operator through a set of gearing 
which moves only the cradle and gun. 

The gun is elevated until the desired range is indicated by the 
range quadrant. 

A change in range, therefore, does not affect the setting of the 
angle-of-sight mechanism and the gun pointer is not required to 
remove his eye from the telescope. 

Quadrants.-Practically all on-carriage sighting systems in- 
clude some form of quadrant to facilitate laying in elevation. 
The principle of the quadrant can easily be seen from fig. 7. 
The quadrant bracket is attached 
to the cradle and rotates with 
the gun in elevation. When the 
arm carrying the spirit level is 
set at  the zero position as indi- 
cated by the graduated scale, the 
axis of the spirit level and the 
axis of the gun. are parallel. 
When this arm is set at  some 
position other than zero, the grad- 
uated scale indicates the angle 
between these axes. I t  will be 
noted that the fundamental prin- 
ciple is that of setting the de- 
sired angle of elevation be- FROM "COAST ARTILLERY FIELD MANUAL," VOL. 

I. U 5 .  GOVT PRINT. OFFICE, WASHINGTON, 
tween the axis of the level vial C .  ,933 

and the axis of the gun, then ele- F''G. 7.-ELEyAT10N Q
UADRANT 

vating the gun until the level indicates that the arm is again hori- 
zontal. 

Quadrants employed with modern artillery weapons are usually 
constructed with an independent angle-of-sight mechanism, and 
also with scales graduated in linear units of range correspond- 
ing to angles of elevation. Instruments of this type are called 
range quadrants. 

When the quadrant mechanism is made integral with the tele- 
scope mount, the combination is usually called a quadrant sight. 
A device of this type is often used on large field pieces which are 
not employed for rapid fire or fire against moving targets. 

Cent ra l  Control  System.-The devices not mounted on gun 
carriages which are used to compute data required for laying guns 
are called off-carriage or central control instruments. These in- 
struments perform three essential functions, namely: 

( I )  The determination of the present position of the target 
with respect to the gun. 

( 2 )  Predict the future position of the target, which is based 
upon its travel along the expected course during the time required 
for the projectile to reach the predicted point. 

(3) Compute ballistic data required for laying guns, and 
in the case of anti-aircraft matkriel determine fuse data so that 
burst will occur at predicted position of target. 

On-Carriage Instruments.-Guns used with central control 



systems are generally mounted on level platforms to eliminate the 
necessity of making corrections for out-of-level conditions, and 
thus simplify laying. 

Guns thus mounted are usually equipped with indicators hav- 
ing graduated dials and pointers connected to the elevating and 
traversing mechanisms of the mount. Since the pointers are 
geared to the gun, they will show a t  all times the horizontal and 
vertical angles a t  which the gun is laid. The operators may be 
equipped with telephones, and lay the gun as directed by the 
central control station. 

Match-The-Pointer  Systems.-With automatic data transmis- 
sion systems, usually considered essential for anti-aircraft bat- 
teries, each indicator is equipped with an additional set of pointers 
that are operated from the central control station, but travel 
on the same dial. 

Indicators of this type permit the gun to be laid by the sim- 
ple process of keeping the pointers matched, thus avoiding the 
necessity for operators to read and set scales. 

Match-the-pointer system is not only more rapid, but also 
greatly reduces the chance for personnel errors. Furth,ermore, 
the gun can be laid continuously which overcomes the disadvan- 
tages of periodic fire. 

(G. M. T.) 
SIGHT-SINGING. The statement has often been made that 

in Tudor times ability to sing a t  sight was regarded as an ac- 
complishment which should be possessed by every educated per- 
son. 

To  what extent this ideal was actually realized is no doubt 
another matter-certainly it must have been confined to a corn- 
paratively small section of society and must have been still 
further limited by the scarcity of printed music. 

About the middle of the last century, John Hullah ( q . ~ . ) ,  an 
English musician seeking a method of singing from notation, 
turned to the Continent for inspiration, and established in Great 
Britain a system of teaching sight-singing, based on the principle 
of a fixed tonic. About the same time, John Curwen, an English 
Non-conformist minister, developing a method of teaching and 
training devised by a Miss Glover, evolved what is known as the 
tonic sol-fa system. This system employed n o t  a fixed but a 
movable tonic, and for a time controversy ran high between the 
rival schools. 

The fixed-doh method had, however, one serious weakness, 
for it pre-supposed on the part of the singer a sense of absolute 
pitch, which is possessed by very few, and the system of a mov- 
able tonic, with its strong appeal to the perception of relative 
pitch, which can be cultivated in all save the aurally defective, 
has consequently almost completely superseded, a t  all events 
throughout the English-speaking world, the older method. 

On the continent of Europe sight-singing instruction is still 
mostly based on a fixed tonic, though considerable attention has 
been given in France to a method evolved by ChevC (ISSO), 
which is based on a movable tonic, and which uses numbers in- 
stead of names for the degrees of the scale. 

I n  the United States the general method of teaching sight- 
singing is that based on a direct application of a movable tonic 
t o  staff notation. 

(See TONIC SOL-FA.) 
SIGIRI', the Lion's Rock, the ruin of a remarkable strong- 

hold 7" 59' N., and 81" E., 14 m. N.E. of Dambulla, and about 
I 7 m. W. of Pulasti-pura, the now ruined ancient capital of Cey- 
Ion. There a solitary pillar of granite rock rises to  a great height 
out of the plain, and the top actually overhangs the sides. On 
the summit of this pencil'of rock there are five o r  six acres of 
ground; and on them, in A.D. 477, Kasyapa the Parricide built 
his palace, and thought to find an inaccessible refuge from his 
enemies. His father Dhatu Sena carried t o  completion, among 
other good works, an ambitious irrigation scheme- roba ably the 
greatest feat of engineering that had then been accomplished 
anywhere in the world. This was the celebrated Kala Wewa, or 
Black Reservoir, more than 50 m. in circumference. The fresco 
paintings in the galleries are the most interesting of the extant 
remains. They are older than any others found in India, and have 

been carefully copied, and, as  far  as possible, preserved. 
See H .  C. P. .Bell, Archaeological Reports (Colombo, 18~z-1go6) ; 

H. W. Cave, Ruzned Cities of Ceylon (London, 1906). 
SIGISMUND (1368-1437), Roman emperor and king of 

Hungary and Bohemia, was a son of the emperor Charles IV. and 
Elizabeth, daughter of Bogislaus V., duke of Pomerania. H e  was 
born on Feb. IS, 1368, and in 1374 was betrothed to Maria, the 
eldest daughter of Louis the Great, king of Poland and Hungary. 
Having become margrave of Brandenburg on his father's death 
in 1378, he was educated a t  the Hungarian court from his eleventh 
to his sixteenth year, and was entirely devoted to his adopted 
country. His wife Maria, to whom he was married in  1385, was 
captured by  the rebellious Horvathys in the following year, and 
only rescued with the aid of the Venetians in  June 1387. Sigis- 
mund had been crowned king of Hungary on March 31, 1387, and 
having raised money b y  pledging Brandenburg to his cousin Jobst, 
margrave of Moravia, he  was engaged for  the next nine years in 
a ceaseless struggle for the possession of this unstable throne. 
(See HUNGARY.) 

I n  1396 Sigismund led the combined armies of Christendom 
against the Turks, who had taken advantage of the temporary 
helplessness of Hungary to  extend their dominion t o  the banks of 
the Danube. This crusade, preached by  Pope Boniface IX. ,  was 
very popular in Hungary. The nobles flocked in thousands to  the 
royal standard, and were reinforced by volunteers from nearly 
every part of Europe, the most important contingent being that 
of the French led by  John, duke of Nevers, son of Philip II., 
duke of Burgundy. After capturing Widdin, h'e sat down before 
the fortress of Nicopolis, to  retain which Sultan Bajazid raised 
the siege of Constantinople, and at  the head of 140,000 men com- 
pletely overthrew the Christian forces (Sept. 25-28, 1396). De- 
prived of his authority in Hungary, Sigismund then turned his 
attention to securing the succession in Germany and Bohemia, and 
was recognized by his childless step-brother Wenceslaus as vicar- 
general of the whole empire. But on the deposition of Wences- 
laus (1400) Rupert III., elector palatine of the Rhine, was 
elected German king i n  his stead. Sigismund was involved in 
domestic difficulties out of which sprang a second war with 
Ladislaus of Naples; and on his return to  Hungary in 1401 he 
was once imprisoned and twice deposed. This struggle in  its turn 
led to a war with Venice, as Ladislaus b e f ~ r e  departing to  his own 
land had sold the Dalmatian cities to  the Venetians for 100,000 
ducats. I n  I401 Sigismund assisted a rising against Wenceslaus, 
during the course of which the German and Bohemian king was 
made a prisoner, and Sigismund ruled Bohemia for nineteen 
months. I n  1410 the German king Rupert died, when Sigismund, 
ignoring his step-brother's title, was chosen German king, or 
king of the Romans, first by three of the electors on Sept. zo, 
1410, and again after the death of his rival, Jobst of Moravia, on 
July 21, 1411; but his coronation was deferred until Nov. 8, 
1414~ when it took place a t  Aix-la-Chapelle. 

During a visit to  ItaIy the king had obtained from John X X I I I .  
a promise that a council should be called t o  Constance in 1414. 
He took a leading part in the deliberations of this assembly, and 
during the sittings made a journey into France, England and Bur- 
gundy in a vain attempt .to secure the abdication of the three 
rival popes. (See CONSTANCE, COUNCIL OF.) The complicity of 
Sigismund in the death of John Huss is a matter of controversy. 
He had granted him a safe-conduct and protested against his 
imprisonment; and it was during his .absence that  the reformer 
was burned. An alliance with England against France, and an 
attempt to secure peace in Germany by a league of the towns, 
which failed owing to the hostility of the princes, were the main 
secular proceedings of these years. I n  I419 the death of Wences- 
laus left Sigismund titular king of Bohemia, but he had to wait 
for seventeen years before the Czechs would acknowledge him. 
But although the two dignities of king of the Romans and king 
of Bohemia added considerably to  his importance, and indeed 
made him the nominal head of Christendom, they financially 
embarrassed him. I t  was only as king of Hungary that he had 
succeeded in establishing his authority and in doing anything for  
the order and good government of the land. Entrusting the gov- 
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ernment of Bohemia to  Sophia, the widow of Wenceslaus, he 
hastened into Hungary; but the Bohemians, who distrusted him 
a s  the betrayer of Huss, were soon in arms; and the flame was 
fanned when Sigismund declared his intention of prosecuting the 
war against heretics who were also communists. Three campaigns 
against the Hussites ended in disaster; the Turks were again at- 
tacking Hungary; and the king, unable to obtain support from the 
German princes, was powerless in Bohemia. His attempts at the 
diet of Nuremberg in 1422 to raise a mercenary army were foiled 
by the resistance of the towns; and in 1424 the electors, among 
whom was Sigismund's former ally, Frederick I .  of Hohenzollern, 
margrave of Brandenburg, sought to strengthen their own author- 
ity at  the expense of the king. Although the scheme failed, the 
danger to Germany from the Hussites led to fresh proposals, 
the result of which was that Sigismund was virtually deprived of 
the leadership of the war and the headship of Germany. I n  
1431 he went to Milan where on Nov. 25, he received the Lom- 
bard crown; after which he remained for some time a t  Siena, 
negotiating for his coronation as emperor and for the recognition 
of the Council of Base1 by Pope Eugenius IV. H e  was crowned 
emperor at ?.erne en May 31, 1433, and after obtaining his 
demands from the pope returned to Bohemia, where he was recog- 
nized as king in 1436, though his power was little more than 
nominal. On Dec. 9, 1437 he died a t  Znaim, and was buried at  
Grosswardein. By his second wife, Barbara of Cilli, he left an 
only daughter, Elizabeth, who was married to Albert V., duke of 
Austria, afterwards the German king Albert II. ,  whom he named 
as his successor. As he left no sons the house of Luxemburg be- 
came extinct on his death 

Sigismund was one of the most far-seeing statesmen of his day, 
and steadily endeavoured to bring about the expulsion of the 
Turks from Europe by uniting Christendom against them. As 
king of Hungary he approved himself a born political reformer, 
and the military measures which he adopted in that country 
enabled the kingdom to hold its own against the Turks for 
nearly a hundred years. His sense of justice and honour was 
slight; but as regards the death of Huss he had to choose between 
condoning the act and allowing the council to break up without 
result. 

BIBLIOGRAPHY.-The more important works to be consulted are 
Repertorium Germanicum; Regesten aus den piipstlichew Archiven zur 
Geschichte des deutschen Reichs i m  X I V .  und XV .  Jahrhundert (Ber- 
lin, 1897) ; E. Windecke, Denkwiirdigkeiten zzlr Geschichte des Zeit- 
alters Kaisers Sigmund (Berlin, 1893)~ and Das Leben Konigs 
Siegmund (Berlin, 1886) ; J. Aschbach, Geschichte Kaiser Sigmunds 
(Hamburg, 1838-45) ; W. Berger, Johannes Hus und Konig Sigmund 
(Augsburg, 1871); G .  Schonherr, The Inheritors o f  the House o f  
Anjou (Buda-Pesth, 1895) ; and J. Acsidy, History of the Hungarian 
Realm, vol. i. (Buda-Pesth, 1903). Of the German books Aschbach is 
the fullest, and Windecke the most critical. Schonherr is the best 
Hungarian authority. Acsbdy is too indulgent to the vices of Sigis- 
mund. See also A. Main, The Emperor Sigismund (1903) 

SIGISMUND I. (1467-1 j48), king of Poland, the fifth son 
of Casimir IV. and Elizabeth of Austria, was elected grand-duke 
of Lithuania on Oct. 21, 1505 and king of Poland on Jan. 8, 1506. 
He had served his apprenticeship in the art of government first as 
prince of Glogau and subsequently as governor of Silesia and mar- 
grave of Lusatia under his elder brother Wladislaus of Bohemia 
and Hungary. His little principality of Glogau soon became 
famous as a model state, in the prevailing anarchy of waning 
principalities, and as governor of Silesia he suppressed the robber 
knights with an iron hand, protected the law-abiding classes, and 
revived commerce. I n  Poland his first step was to recover control 
of the mint, and place i t  in the hands of capable middle-class 
merchants and bankers, like Caspar Beer, Jan Thurzo, Jan Boner, 
the Betmans. who reformed the currency and opened out new ways 
for  trade and commerce. In  foreign affairs Sigismund was largely 
guided by the Laskis (Adam, Jan and Hieronymus), Jan Tarnow- 
ski and others, most of whom he selected himself. His first wife, 
whom he married in Feb. 1512, was Barbara Zapolya, daughter of 
Stephen Zapolya of Hungary. On Barbara's death three years 
later without male offspring, Sigismund (in April 1518) married 
the beautiful and wealthy Bona Sforza, a kinswoman of the 
emperor and granddaughter of the king of Aragon, who used her 

great financial and economic talents almost entirely for her own 
benefit, corrupted society, degraded the clergy, and became 
universally detested. 

During the first twenty years of his reign, Sigismund was almost 
incessantly at  war with Muscovy. The Tatars too, ravaged the 
border with a frequency which ultimately led to  the establishment 
of the Cossacks. (See POLAND: History.) Protracted quarrels, 
again, with the grand-masters of the Teutonic Order, who were 
anxious to shake off Polish suzerainty led to a war in 1520-21, 
but were composed in 1525 when the last grand-master professed 
Lutheranism and as first duke of Prussia did public homage to 
the Polish king in the market-place of Cracow. 

Personally a devout Catholic, Sigismund was nevertheless too 
wise and just to permit the persecution of non-Catholics; and in 
Lithuania, where a fanatical Catholic minority of magnates domi- 
nated the senate, he resolutely upheld the rights of his Orthodox 
subjects, and protected the Jews 

After his 60th year there was a visible decline in Sigismund's 
energy and capacity. His gigantic strength and herculean build 
lent him the outward appearance of health and vigour, but during 
the laqt two-and-twenty years of his reign he apathetically resigned 
himself to  the course of events H e  died on April I ,  1548. By 
Bona he had five children-one son, Sigismund Augustus, who 
succeeded him, and four daughters, Isabella, who married John 
Zapolya, prince of Transylvania, Sophia, who married the duke of 
Brunswick, Catherine, who as the wife of John 111. of Sweden be- 
came the mother of the Polish Vasas, and Ann, who subsequently 
wedded King Stephen Bithory. 

See August Sokolowski, History of Poland (Pol ) vol. ii. (Vienna, 
1904) ; Zygmunt Celichowski, Materials for the history o f  the reign 
of Sigismund the Old (Pol.) (Posen, 1900) ; Adolf Pawinski, The 
youthful years of Sigismund the Old (Pol.) (Warsaw, 1893); Adam 
Darowski, Bona Sforza (1904). 

SIGISMUND 11. ( I  520-1 j 7 2), king of Poland, was the only 
son of Sigismund I. (q.v.), whom he succeeded in 1548, and 
Bona Sforza. At his first diet (Oct. 31, I j48), he came into con- 
flict with the szlacl~ta, now becoming powerful, who, secretly 
supported by the Austrian court and the queen-mother, threat- 
ened to renounce their allegiance unless he repudiated his second 
wife. the beautiful Lithuanian Calvinist. Barbara Radziwill. dautrh- , " 

ter df the famous Black Radziwill. But his firm refusal produced 
a reaction, and at  the second diet (1550) the szlachta was less 
turbulent. On the death of Barbara, under suspicious circum- 
stances, five days after her coronation (Dec. 7, 1550) Sigismund 
made a purely political marriage with the Austrian archduchess 
Catherine, sister of his first wife Elizabeth, who had died young. 
Catherine proving childless, Sigismund, being the last male of 
the Jagiellos in the direct line, was anxious to have an heir, and 
the diet had undertaken to legitimize and acknowledge any fruit 
of his liaisons with Barbara Gizanka and Anne Zajanczkowska; 
but the Habsburgs, who coveted the throne, successfully opposed 
the wish of the Protestant party, that he should divorce Catherine 
and remarry. Actually he survived the queen's death (Feb. 28, 
1572) barely six months and died childless. Sigismund's reign was 
a period of internal turmoil and external ercpansion. H e  saw the 
invasion of Poland by the Reformation, the democratic upheaval 
which placed all political power in the hands of the szlachta; 
the collapse of the ancient order of the Knights of the Sword 
in the north (which led to the acquisition of Livonia by the 
republic); and the consolidation of the Turkish power in the 
south. Sigismund's most striking and personal achievement was 
the union of Lublin, which made of Poland and Lithuania one 
body politic; and put an end to the jealousies and discords of 
centuries. (See POLAND: History)  H e  died a t  Knyszyne on 
July 6, 1572. 

SIGISMUND 111. (1566-1632), king of Poland and Sweden, 
son of John 111, king of Sweden, and Catherine Jagiellonika, 
sister of Sigismund II. ,  king of Poland, thus uniting in his 
person the royal lines of Vasa and Jagiello. Educated as a Catholic 
by his mother, he was on the death of Stephen Bithory elected 
king of Poland (Aug. 19, 1587) through the efforts of the Polish 
chancellor, Jan Zamoyski, and of his own aunt, Anne, queen- 
dowager of Poland. Sigismund promised t o  maintain a fleet in the 



Baltic, t o  fortify the  eastern frontier against the Tatars, and 
not t o  visit Sweden without the consent of the Polish diet. The 
articles of Kalmar regulated the future relations between Poland 
and Sweden, when Sigismund should succeed his father as king 
of Sweden. T h e  two kingdoms were t o  be perpetually allied, but 
each of them was t o  retain its own laws. Sweden was also to 
enjoy her religion subject t o  such changes as a general council 
might make. During Sigismund's absence from Sweden that 
realm was to  be  ruled by  seven Swedes, six t o  be elected by the 
king and one by  Duke Charles, his Protestant uncle. Sweden, 
moreover, was not t o  be administered from Poland. The Poles 
first wished the cession of Estonia to Poland, but eventually the 
territorial settlement was postponed; and Sigismund was duly 
crowned a t  Cracow on Dec. 27, 1587. 

From the first Sigismund was out of sympathy with the ma- 
jority of his subjects. As a man of education and refinement, he 
was unintelligible to  the szlachta, who regarded all artists and 
poets as either mechanics or adventurers. His reserve was called 
stiffness and his calm, haughtiness. Even Zamoyski who had 
placed him on the throne complained that the king was pos- 
sessed by  a dumb devil. H e  lacked, moreover, the tact and bon- 
homie of the Jagiellos. 

T h e  first 2 3  years of the reign are the record of a constant 
struggle between Zamoyski and the king. I n  1592 Sigismund mar- 
ried the Austrian archduchess Anne, and a reconciliation was 
patched up  between the king and the chancellor to  enable the 
former to  secure possession of his Swedish throne vacant by the 
death of his father John 111. H e  arrived a t  Stockholm on Sept. 
30, 1593 and was crowned a t  Upsala on Feb. 19, 1594, after he 
had consented to the maintenance of the "pure evangelical re- 
ligion" in Sweden. On July 14, 1594 he departed for Poland 
leaving Duke Charles and the senate to  rule Sweden during his 
absence. Four years later (July 1598) Sigismund was forced to 
fight for his native crown by the usurpation of his uncle, aided by 
the Protestant party in Sweden. H e  landed unopposed a t  Kalmar. 
After fruitless negotiations, Sigismund advanced with his army, 
but was defeated by the duke a t  Stangebro on Sept. 25. H e  never 
saw Sweden again, but refused to abandon his claims; and this 
unfortunate obstinacy was to  involve Poland in a whole series of 
unprofitable wars with Sweden. 

I n  1602 Sigismund wedded Constantia, the sister of his deceased 
first wife, an event which strengthened the hands of the Austrian 
party a t  court and still further depressed the chancellor. At the 
diet of 1605 Sigismund endeavoured to substitute a decision by 
a plurality of votes for unanimity in the diet. The opposition of 
Zamoyski nullified the effect of this salutary reform. His death, 
however, in  the same year left his more ardent followers with- 
out a check. From 1606 t o  1610 Poland was in  an anarchical 
condition. On foreign affairs these disorders had a disastrous 
effect. Poland was unable to  take the opportunity of breaking the 
power of the tsars, which the collapse of Muscovy had shaken. 
At the outbreak of the Thirty Years' War Sigismund prudently 
leagued with the emperor against the Turks and the Protestants. 
Sigismund died very suddenly in  his 66th year, leaving two sons, 
Wladislaus and John Casimir, who succeeded him in rotation. 

See Aleksander Rembowski, The Insurrection o f  Zebrzydowski (Pol.) 
(Cracow, 1893) ; Stanislaw Niemojewski, Memoires (Pol.) (Lemberg, 
1899) ; Sveriges Historin, vol. iii. (Stockholm, 1881) ; Julian Ursyn 
Niemcewicz, History of the Reign of Sigismund III .  (Pol.) (Breslau, 
1836). 

SIGMARINGEN, a town of Germany, chief town of Hohen- 
zollern, on the right bank of the Danube, 55 m. S. of Tiibingen, 
on the railway to Ulm. Pop. (1933) 5,210. The castle of the 
Hohenzollerns crowns a high rock above the river. 

The division of Sigmaringen or IIohenzollern is a part of Prussia 
and has an area of 440 sq.mi. and a population (1939) of 74,151. 
I t  was formerly divided into the principalities of Hohenzollern- 
Sigmaringen and Hohenzollern-Hechingen. See PRUSSIA. 

SIGMOID: see ALIMENTARY SYSTEM, DISEASES OF THE. 
SIGNAC, PAUL (1863-1935), French painter, was born in 

Paris Nov. 11, 1863. After several youthful attempts to study 
architecture he turned definitely, a t  the age of 18, to  painting as 
his chosen profession. Through Armand Guillaumin (1841-1gz7), 

a prominent member of the Impressionist school under whom he 
studied for some time, Signac early became a convert to the tone- 
division of Impressionism. With Monet, Guillaumin and others, 
he was represented by several landscapes at  the exhibition of the 
Maison Doree in 1886. 

In  1884 Signac had helped found the Salon des IndCpendants, 
where he met Georges Seurat. Signac initiated Seurat into the 
broken-colour technique of Impressionism, and the two went on to 
develop a new method which they called Pointillism or Neo-Im- 
pressionism. They continued to divide their canvases into minute 
dabs of pure pigment, as had the Impressionists, but they adopted 
an exact, geometrical system of applying the dots instead of the 
somewhat intuitive application of the earlier masters. This tech- 
nique was not unlike the mechanical process of printing photo- 
graphic illustrations in colour by means of halftones. Some critics 
denounced Signac's landscapes as monotonous and mathematical 
rather than artistic; but others found that the optical mixture of 
detached colours separated by pure white created an admirable 
luminosity. 

After 1886 Signac took part regularly in the annual Salon des 
IndCpendants, to which he sent a number of landscapes, seascapes, 
and decorative panels. H e  travelled widely over Europe in the 
company of Seurat and other painters. I n  his later years he 
painted many scenes of Paris, Viviers and other French cities. 
He was elected to the Salon des Vingt of Brussels. 

Signac produced much critical writing and was the author of 
two volumes, De Delacrok au  nko-impressio?znisme and Jongkind. 
The former book, published in 1899, is an exposition of the credo 
of Pointillism or Neo-Impressionism as developed by Georges 
Seurat and himself. 

SIGNAL (a word common i n  slightly different forms to nearly 
all European languages, derived from Lat. signum, a mark, sign), 
a means of transmitting information, according to some pre- 
arranged system or code, in cases where a direct verbal or written 
statement is unnecessary, undesirable, or impracticable. The 
methods employed vary with the circumstances and the purposes 
in view, and the medium into which the transmitted idea is trans- 
lated may consist of visible objects, sounds, motions, or indeed 
anything that is capable of affecting the senses, so long as an under- 
standing has been previously effected with the recipient as  to  the 
meaning involved. Any two persons may thus arrange a system 
for the transmission of intelligence between them, and secret 
codes of this kind, depending on the inflections of the voice, the 
accent on syllables or words, the arrangement of sentences, etc., 
have been so elaborated as to  serve for the production of phe- 
nomena such as are sometimes attributed to telepathy or thought 
transference. With the many private developments of such codes 
we are not here concerned, nor is it  necessary to attempt an 
explanation of the systems of drum-taps, smoke-fires, etc., by 
which certain primitive peoples are supposed t o  be able to convey 
news over long distances with astonishing rapidity; the following 
article is confined to giving an account of the organized methods 
of signalling employed a t  sea and in military operations. For  rail- 
way signalling see RAILWAYS : Signalling. 

SIGNAL COMMUNICATION. Signal communication or 
signalling has long played an important r81e in warfare. It serves 
the double purpose of transmitting information of the enemy 
from front to rear and of transmitting forward the orders and 
instructions of the commander t o  his subordinates. I t  employs 
all means of transmitting messages, orders and reports. T h e  de- 
velopment of the science divides itself into three natural phases, 
i.e.: early period up  to the invention of the electric telegraph and 
the Morse Code of dots and dashes in the mid-nineteenth cen- 
tury, from the invention of the telegraph to the beginning of the 
World War (1914) and during and since World War I. The 
first period is characterized by slow but steady growth and the 
last two periods by rapid growth. 

ORIGIN AND GROWTH OF SIGNAL COMMUNICATION 

E a r l y  Development.-Some of the ancient writers, as  Poly- 
bius, make reference to the employment of various means of visual 
signalling. Though such references are vague the ancients appear 
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to have employed both flags and smoke signals, I t  is doubtful if 
these early beginnings went so far as to  spell out messages. They 
were more concerned with the transmission of a few prearranged 
messages. Messengers-who are still one of our very valuable 
means of signal communication-are known to have been employed 
in war from ancient times. Alexander, Hannibal and Caesar all 
developed an elaborate system of relaying by which messages were 
carried from one messenger post to another by mounted messenger 
travelling at  top speed. They were thus able to  maintain contact 
with their homelands during their far-flung campaigns and trans- 
mit messages with surprising speed. Genghis Khan at  the close of 
the 12th century not only emulated his illustrious predecessors 
by establishing an elaborate system of messenger posts from 
Europe to his Mongol capital but also utilized that peerless 
messenger the homing pigeon. As he advanced upon his conquests 
he established pigeon relay posts across Asia and most of Europe 
and trained homing pigeons to return thereto. H e  was thus able 
by utilizing these seventy-mile-an-hour messengers to transmit in- 
structions to  his capital for the governing of his far-flung do- 
minions. 

At the same time that these crude methods of signal commni-  
cation were developing on land the same thing was going on a t  
sea. Early signalling between ships was confined to a very few 
prearranged messages that were transmitted by flags, lights or 
the movement of a sail. Flags and sail signals were used by day 
and lights by night. With the introduction of gunpowder cannon 
made an important addition to the means of signalling. A num- 
ber of codes were developed during the 16th century, their signi- 
fication then, and for a long time after, depending on the number 
and position of the flags or lights or the number of cannon shot. 

I n  the 17th century Admiral Sir William Penn (1621-1670) 
and others developed regular codes which advanced the science, 
but it remained imperfect and unreliable. Admiral Horatio Nelson 
(1758-1805) recognized the fact that he could not depend on 
being able to communicate with his captains in battle ,and con- 
ducted frequent conferences during which he explained to his 
captains the action that he wished taken under various conditions 
in order that he could depend upon their action when he could 
not communicate with them. Toward the close of the 18th century 
Admiral Rempenfelt devised a plan of flag signalling which was 
parent to that now in use. Instead of indicating differences of 
meaning by varying the position of a solitary flag, he combined 
distinct flags in  pairs. Later Sir Home Popham improved the 
methods of conveying messages by flags and greatly increased 
the power of ships to communicate with each other. 

Later Development up to the World War, 1914-18.-~; 
spite the advances in military signalling made by these early pio- 
neers on both land and sea commanders continued until the middle 
of the 19th century to control their troops by word of command 
and the use of messengers. The real development of signal com- 
munication in war awaited the invention of the electric telegraph 
by Samuel F. B. Morse and its successful demonstration between 
Washington and Baltimore in 1844. Not only did the telegraph 
itself provide a completely ne

w 

means of rapid signal communi- 
cation but the development of the Morse Code of dots and dashes 
for use with the key and sounder was soon adapted to and used 
t o  improve the various means of visual signalling. Thus Vice 
Admiral Philip Colomb's flash signalling adopted in the British 
h'avy in 186 7 was an adaptation of the Morse Code to lights. 
The first application of the telegraph to war was made by the 
British Army in the Crimea in 18 j4, where a telegraph line was 
constructed from Varna to the Monastery of St. Georgia, from 
which lines were laid t o  Lord Raglan's headquarters and thence 
to  the headquarters of the principal troop units. I t  does not 
appear that this new means of signal communication was of any 
great value in the Crimean War. I ts  powers were not well under- 
stood and it  was not extensively used. However, in the Indian 
Mutiny three years later the scattered British forces were kept in 
telegraphic touch with one another and with the Government in 
Cslcutta The newly established telegraph service, which was 
controlled by the British and not by the forces of mutiny, was one 
of the deciding factors in that struggle 

The first effective use of mohile telegraph units in armies ap- 
peared in the Union Army during the American Civil War. Gen- 
eral McClellan when he was organizing the Union forces for the 
Peninsular Campaign in Virginia in 1862 organized several tele- 
graph trains as an organic part of his army. These trains were pro- 
vided with wire and light poles for the rapid construction of many 
miles of line, as well as with the necessary instruments and bat- 
teries for the installation of stations. These trains were splen- 
didly conceived and organized and with some changes in equip- 
ment their organization would be applicable today. They re- 
mained with the Army of the Potoinac until the end of the 
American Civil War, but did not furnish their maximum service 
until General Grant took command of the Union Army in 1864. 
He made extensive use of this system to maintain communication 
with his commanders in other theatres and with his corps com- 
manders in the Army of the Potomac. Von Moltke was quick to 
recognize the possibilities of the telegraph for military use and 
after its development in the American Civil War promptly organ- 
ized telegraph trains in the Prussian Army patterned after Mc- 
Clellan's. The field telegraph played an important part in keeping 
the directing brain of van Moltkc in tauch with the hcadquartcrs 
of the various armies in the short and decisive Prussian Campaign 
against Austria in 1866. Soon afterwards the British organized 
their first telegraph trains in the Royal Engineers. The wire 
equipment of these trains was a departure from previous concep- 
tions. The earlier American and Prussian field telegraph trains 
were designed t o  build long distance telegraph lines for strategic 
uses. They carried bare wire which had to be supported on poles. 
The sections of the British trains each included two wire wagons 
each carrying four miles of insulated field wire which could be 
laid rapidly on the ground. There was here introduced the idea 
of using the telegraph for the tactical control of troops in battle, 
which years later was t o  be applied to the telephone and de- 
veloped to such a high degree of efficiency during the World War, 
1914-18. 

Development of means of visual signalling went forward apace 
with the application of the telegraph to military uses, and, as men- 
tioned above, the impetus to  visual signalling was furnished by the 
Morse code of dots and dashes. Two British officers, Captain 
Bolton of the British Army, Captain Colomb, Royal Navy and 
Major Myer of the United States Army, the two former working 
together and Myer independently, appear to have worked upon the 
problem and arrived at  the same end. They developed a system 
of spelling out messages with flags by day, by moving a flag on the 
right of the operator for a dot and on his left for a dash. and 
with lights by night, a short flash of light being a dot and a long 
flash a dash. Since the electric light was not yet developed the 
flashes were made by placing a shutter, which could be opened 
and closed by means of a key, in front of a strong light. The 
operator had only to open and close the shutter to make short 
and long flashes in accordance with the Morse code and thus spell 
out messages. 

The visual signalling system developed by Major Myer received 
immediate application in the Federal Army in the American Civil 
War and by the close of that conflict in 1865 was in extensive 
use. I n  the British Army the innovations had qot long to wait 
for their trial on active service. I n  the Abyssinian Campaign of 
1867-68 Sir Robert Napier's forces extensively used not only 
Bolton and Colomb's new methods of visual signalling but also 
the field telegraph. I t s  success was immediate and remarkable 
and it  made a great impression on an army accustomed to com- 
municate only by means of messengers. In  the years that fol- 
lowed, development of electric means of communication was con- 
fined to improvement of the telegraph However, visual signalling 
was extended by the development of the heliograph. This in- 
strument employs two mirrors both adjustable and so arranged 
that a beam of light from the sun can be directed in any direction 
no matter what the position of the sun in the heavens. The beam 
is interrupted by a key-operated shutter and thus permits the 
sending of the dots and dashes of the Morse code in the form 
of short and long flashes. I t  is natural that those nations whose 
troops were operating in vast open spaces where the sun shone 
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most of the time should have found the heliograph most useful. 
The British Army in India and the United States Army in the 
vast southwest proved the heliograph invaluable under the climatic 
conditions and on the terrain of those areas. Authentic cases are 
on record where both armies successfully used the heliograph from 
high peaks over distances as great as IOO miles. Ranges of 40 
t o  5omi. were common. The application of the heliograph was of 
course limited by its dependence on the sun and for this reason 
i t  was of very little use in the armies of continental Europe. 

Since the electric telegraph gave such an impetus to military 
signalling it  would be expected that the invention of the telephone 
in 1876 would have had the same result. However, such was not 
the case and the armies of the world were slow to grasp the 
significance of this new method of instantaneous communication 
and to appreciate its possibilities for the tactical control of troops. 
This was probably due to two factors. First, it was many years 
after the invention of the telephone before transmission lines and 
central office equipment were sufficiently developed to permit long 
distance telephonic communication. Second, there were no major 
wars immediately following the invention of the telephone to 
hasten its application to military use by the high pressure of 
military necessity. The telephone was used by the United States 
in the Spanish-American War and by the British in the South 
African War but not to any great extent and the conclusion of 
these wars did not see the finished development of any satis- 
factory field telephone equipment. The Japanese used the tele- 
phone in their signal communication systems in the Russo- 
Japanese War. They used mostly German equipment, or instru- 
ments copied from the German, and failed to add anything 
material to the development of telephony in war. 

At the close of the 19th century a new agency for military 
signal communication appeared on the horizon-the wireless 
telegraph, or radio as i t  is called in the United States and Canada. 
In  1894 Sir Oliver Lodge successfully demonstrated that the 
electromagnetic waves, first discovered by Hertz and later ex- 
perimented with by Maxwell, could be guided and used for sig- 
nalling. We was followed by Marconi who developed the use of 
these waves for signalling to a practical point though he is not, 
as is popularly supposed, the discoverer of radio. The major 
powers throughout the world were quick to see the wonderful 
possibilities of this new agency for military and naval signalling. 
I ts  development was rapid and continuous and by 1914 it was 
adopted and in extensive use in all the armies and navies of the 
world. However, i t  was soon discovered that wireless telegraphy 
was not an unmixed blessing to armies and navies because it  was 
not secret and messages were heard by the enemy as well as by 
one's own forces. This led to the development of extensive codes 
and ciphers as a necessary adjunct to  military signalling. The 
struggle between the cryptographer and the cryptanalyst de- 
veloped with radio and continues today, the former striving t o  
devise an unbreakable code or cipher and the latter breaking 
down and reading.al1 secret messages so far devised. 

Development During and Since the World War, 1914-18. 
-The World War found all the opposing armies more or less 
equipped with modern means of signal communication but with 
little appreciatiqn of the enormous load their signal systems must 
carry in order to control the huge forces that were set in motion. 
The organization and efficiency of the signal services of the armies 
varied greatly. At one end of the scale was Great Britain with 
a highly developed, though small, signal service and a t  the other 
end stood Russia with a signal service inferior to that of the 
Union Army at  the close of the American Civil War. The fact 
that commanders could not control, co-ordinate and direct the 
huge modern armies without efficient signal communication was 
soon brought home t o  both the Allies and the Central Powers in a 
disastrous manner. The Germans, even with the years of plan- 
ning on the von Schlieffen plan, failed to provide adequately for 
communication between headquarters and the armies of the right 
wing driving through Belgium and Northern France. The result 
was a lack of co-ordination between these armies causing a mis- 
carriage of the plan and forcing a halt in the German advance and 
the subsequent withdrawal north of the Marne. On the Allied 

side the debacle of the Russian forces in East Prussia concluding 
in their crushing defeat a t  the hands of von Hindenburg a t  the 
Battle of Tannenberg was largely due to an almost total Jack of 
signal communication. 

Immediately prior to the World War all the participants had 
planned their military signal systems and their signal organizations 
with the maximum mobility for a war of movement. Most of 
them had considered and abandoned asimpracticable any electrical 
means of communication within regiments. Except in the artillery, 
where the telephone was in wide use for fire control even in bat- 
teries, electrical means of communication was provided only be- 
tween the larger units such as brigades, divisions, corps and 
armies. In  the early stages of the War, both on the Eastern Front 
and in the battles of the frontier in France, this pre-war concep- 
tion met the situation fairly well. However, when the belligerents 
settled down to the long-drawn siege of trench warfare the re- 
quirements changed and the signal troops of all the armies found 
themselves confronted with new problems. The trenches were 
close together and each army had observation, enhanced by bal- 
loons and aircraft, over the other's territory. Flag signalling was 
impossible as the enemy could read the messages and the signaller 
could not expose himself and live. The overwhelming fire that 
was directed in rear of the front lines made even messenger service 
precarious. However, the distances between headquarters were 
not great and command posts rarely moved, remaining stationary 
for weeks or even months. These conditions favoured the tele- 
phone and it sprang into a wide-spread use never before visualized 
in the armies of either side. Field telephones and switchboards 
were soon developed and those already in existence improved. 
An intricate system of telephone lines soon appeared involving 
thousands of miles of wire on each side. I t  was soon found that 
telephone lines laid on the ground were short lived in the intense 
artillery fire. Various expedients were resorted to to protect them. 
The British and German armies leaned to the burying of multi- 
circuit heavily insulated cables, starting at  first with them a foot 
or two below the surface and gradually going deeper and deeper 
as the weight of metal spewed from the guns of the rival armies 
increased, until by 1918 telephone cables buried from six t o  eight 
feet were common. Each cable contained from 10 to 50 pairs of 
insulated wire. The main arteries running from the rear to the 
forward trenches were crossed by lateral cable routes roughly 
parallel to the front. Thus there grew an immense gridwork of 
deep-buried cables, particularly on the German side and in the 
British sectors of the allied side, with underground junction boxes 
and test points every few hundred yards. The French, though 
using deep-buried cable t o  some extent, generally preferred to pro- 
tect their telephone lines by stringing them on wooden supports 
set against the wall of narrow, deep, open trenches. This did not 
furnish the protection of buried cables but, since they generally 
used communication or firing trenches that also served other pur- 
poses, i t  was much less laborious and the lines were more accessi- 
ble for connections and for maintenance. Electrical communica- 
tion in the forms of the telephone and direct current telegraph 
gradually extended to the smaller units until front line platoons 
were frequently kept in telephone touch with their company head- 
quarters. In  the rear areas, comparatively immune from shelling, 
the buried cables and trench-protected telephone lines gave place 
to overhead open wire lines and lead encased aerial cable, follow- 
ing the standard civilian practices and familiar to the sight of all 
of us. 

At the beginning of the War most of the armies had developed 
and were using telegraph instruments employing an alternating 
current with frequencies of from 500 to 700 cycles per second. 
These instruments had great ability to  get their signals through 
the long and generally defective wire lines used in open warfare. 
However, it was soon found that when used in the trench systems 
of the World War they were easily picked up by special listening 
devices in the nearby hostile trenches operating by earth induc- 
tion. A new type of telegraph instrument was soon developed 
which permitted only an interrupted direct current on the line 
and could not be picked up by listening devices. 

In  spite of all the efforts to protect the wire lines they were 
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frequently cut by the intense artillery fire at critical times. This I umns of armoured vehicles that play such an important part in 
led all the belligerents t o  develop and use alternate means requir- I modern war. 
ing no physical connection. ~ a d i o  sets of the prewar days were too 
heavy and cumbersome to be taken into the trenches and they 
also required large and highly visible aerials. However, the radio 
engineers of the belligerent nations promptly attacked the prob- 
lem and small portable wireless sets $mploying storage batteries 
as a source of power and low inconspicuous aerials were soon 
produced and used. However, the old enemy of radio-its lack of 
secrecy-was ever present and a watchful enemy gained valuable 
information through his intercept service if the wireless was in 
general use. Consequently, though radio equipment was widely 
issued to the headquarters of all units to include battalions, i t  
was regarded as an auxiliary to  the wire system and reserved for 
emergency use when the wire lines were cut. All of the armies 
also turned to the old visual signalling. Flag signalling was out 
of the question, for reasons already explained, and also the helio- 
graph of the British and American armies, because of the very 
intermittent sunshine on the Western Front. Electric signal 
lamps were developed which were installed in the front line 
trenches in deep embrasures, so as rlut iu  dtiiact the attention 
of the enemy, and had a limited use for signalling from front to 
rear. Pyrotechnics of various kinds became the most valuable 
means of visual signalling. Rockets and pyrotechnic signals pro- 
jected Erom Very pistols had a wide use for transmitting a few 
prearranged signals, their significance being determined by the 
colour or sequence of colours. This method was particularly valu- 
able to the front line infantry in calling for artillery fire. The 
messenger service of ancient times came in for its share of the 
signal communication load. The necessity for crossing fire-swept 
zones where no man could live forced a frantic search for mes- 
sengers other than men. Turning back to the lessons of Ghengis 
Khan the homing pigeon was extensively used as a one-way 
messenger from front to rear. In  spite of all difficulties they 
made their lofts on the whole with remarkable reliability and 
sometimes showed a pathetic courage. Dogs were also used as 
messengers and in the German Army were trained to a high de- 
gree of efficiency. The Allied soldiers, particularly the British 
and the Americans, made pets of them and they were never suc- 
cessful messengers for the Allies. 

While military signal communication was adapting itself to  
meet the changes in its old task of communication between the 
ground troops, it  was faced with a new duty, that of communicat- 
ing with aircraft. At the beginning of the war there was prac- 
tically no communication between ground and air. The pilot had 
to land to make his reports and to receive instructions. Dropped 
messages were soon employed for communication from air to 
ground and panels, consisting of strips of white and black cloth 
laid out in an open field according to a prearranged design, for 
communication from ground to air. Radio telegraph and tele- 
phone immediately appealed to  all armies as a solution of the 
problem. However, the space, weight and power supply restric- 
tions for radio installations in aircraft were so rigid that none 
of the then known equipment could be adopted. The solution 
required an immense amount of original research and though 
the closing stages of the war saw many aeroplanes equipped with 
radio it  was not satisfactory and had little influence on the mili- 
tary operations. 

Since the close of World fYar I there has been very little 
development in wire communication, beyond the application of 
the pri~iting telegraph to military signal communication and im- 
provcment of field telephone instruments and telephone central 
office equipment. There have, however, been great advances in 
the use of wireless or radio. This science has been perfected 
to  a high degree of efficiency both for communication between 
ground stations and between ground and aircraft. Television and 
facsimile transmission and reception have passed the laboratory 
stage and are now in process of adaptation to military uses. In- 
formation is a t  this writing (1940) too incomplete and unreli- 
able to determine the developments in the latest European con- 
flict, but it  is certain that there has been a wide use of radio for 
communication with aircraft and with the rapidly moving col- 

STATUS O F  SIGNAL COMMUNICATION, 1940 
Al loca t ion  of t h e  S igna l  Service by t h e  M a j o r  Powers.- 

There is considerable variation in the allocation of the responsi- 
bility for the development and operation of the signal service by 
the major powers. In  the French, Russian and Italian armies it 
is allocated to the Engineers and functions under that branch. I n  
the United States, British, German and Japanese armies it  is 
organized as a separate branch headed by a separate chief. I n  
the British Army the signal service was under the Royal Engi- 
neers until the conclusion of the World War (1914-18) when i t  
was separated and placed under its own chief. 

S igna l  C o m m u n i c a t i o n  Agencies.-In 1940, all nations 
employed about the same means for military signalling. These 
may be grouped into three major categories according to the 
method of transmission, i.e.: messengers, visual agencies and 
electrical agencies. The messenger systems included foot, mounted, 
motorcycle or automobile and aeroplane messengers, homing 
pigeons and messenger dogs. I n  the visual agencies were included 
flags, lights, panels for signalling aircraft and pyrotechnics. The 
electrical agencies embraced a wide range of equipment conven- 
iently subdivided into wire and radio agencies. The wire systems 
included telephone service and telegraph, the latter embracing 
not only the conventional instruments for transmitting the Morse 
Code but also the printing telegraph. All methods of radio 
transmission that have ever reached a practical stage were adapted 
to military signalling. Both radio telephony and telegraphy were 
widely used by all armies. However, radio telegraph employing 
the International Code was the most extensively used due to its 
greater range and the ease with which the messages can be en- 
coded or enciphered. Due to the fact that radio is the only 
means of distant rapid communication with and between ships, 
aircraft and armoured motor units we may expect to  see the 
continued intensive development of this means of signal com- 
munication. 

Signal communication is the nerve system of any army, which 
brings to the commander most of the information he must have 
for intelligent action, and transmits the orders of the directing 
brain t o  the mailed fists and iron shod feet as exemplified by 
the combat units. 

MARINE SIGNALLING 
Signal communication at  sea has developed simultaneously with 

the science on land. I t  is even more imperative that ships be able 
I 7 to  inter-communicate. The earlv 

flag hoists of the British ~ a v ;  
soon were extended to the mer- 
chant marine and copied by 
other nations. As commerce 
spread it  became essential that 
ships of one nation be able to 
communicate with those of an- 
other. This led eventually to 
the adoption of an international 

, 

code of flag signals which is now 
universally used. This code is 
based upon the use of several 
flags of different shapes. Mes- 
sages are sent by varying the 
relative position of the flags on 
the hoist. A code book which 
gives the meaning of each ar- 
rangement of the flags on the 

hoist is part of the equipment of every vessel, either merchant 
or war ship. 

For reasons outlined above, flag signalling has practically dis- 
appeared from all armies, but it  is still extensively used in navies. 
Two general types are employed, the "wig-wag" and semaphore. 
In  "wig-wag" flag signalling only one flag is used with a staff 
several feet long. Messages are spelled out in the international 
Morse code by moving the flag from the vertical to below the 
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horizontal on the right side of the operator for a dot and by 
making the same motion on his left for a dash. This method 
is slower than the semaphore but is visible across water a t  greater 
distances. Two flags are used in the semaphore code, one in 
each hand. The arms and extended flags are moved to different 
positions for each letter and messages thus spelled out. The flags 
are smaller than is the "wig-wag" flag and the different positions 
are more difficult to distinguish. Consequently flag semaphore 
signalling is only good for short distances but in the hands of a 
highly skilled signaller it is very fast. 

All navies employ light signals and send messages in the inter- 
national Morse Code by means of short and long flashes. This 
method is very efficient with the powerful electric lights now 
available, which can provide a beam of many thousand candle 
power. 4 t  night the distances to be attained with light signals are 
only restricted by the horizon. A variation of light signalling 
which is visible beyond the horizon is the use of searchlights 
with their beams directed into the sky. The powerful searchlight 
beam is interrupted and short and long flashes produced which 
light the sky to a visibility of many miles. Pyrotechnics and star 
shells fired from cannon to an elevation of several thousand feet 
also provide a means of visual signalling for a few prearranged 
signals. However, limitations of the distinguishable types of pyro- 
technics available make this method of signalling of very limited 
application. 

Radio or wireless was the mainstay of all marine communication 
in 1940. Both telegraph and telephone were used, but the former 
had the widest application. When radio began to be generally 
adopted by all nations for marine communication during the first 
decade of the 20th century i t  soon became apparent that its use- 
fulness would be destroyed by interference between ship radio 
stations unless some kind of international control was exercised. 
Consequently several international conventions were held which 
drafted treaties establishing the international Morse Code, allocat- 
ing frequencies or wave lengths and setting up many other control 
measures. These treaties were soon ratified by all nations and 
thus established a legal code governing the use of the ether. The 
movement of navies over the seven seas is directed from power- 
ful shore stations and no naval commander is out of touch with 
his admiralty. Radio also furnishes the principal means of tactical 
control a t  sea and fleets and individual vessels* are manoeuvred 
by orders carried on its magic waves. The lack of secrecy inherent 
to radio has forced the development of many devices such as 
extremely fast automatic transmission, speech scramblers and 
extensive and complicated codes and ciphers to conceal the mean- 
ing of messages. In  addition to the use of radio for communica- 
tion between vessels the telephone is extensively used on warships 
for intercommunication. All parts of the ship are interconnected 
by telephone. On the older warships intercommunication was ef- 
fected by an elaborate system of speaking tubes. On modern ships 
these have given way to a special sound powered type of telephone 
which does not use any electric batteries. (H. C. I.) 

SIGNAL CORPS, U.S. The Signal Corps, which was born 
in the Union army during the Civil War, is one of the seven com- 
bat arms of the U.S. army. I t  is charged with providing all means 
of signal communication used by the army in units larger than a 
brigade, or in units larger than a regiment where no brigades are 
organized; development, procurement, storage and issue of all 
signal, meteorological and photographic equipment, except aerial 
photographic equipment; military photography, both still and mo- 
tion, for training and historical purposes; installation, opera- 
tion, maintenance of all aircraft warning systems and with allot- 
ment of frequencies for and supervision of all radio cornmunica- 
tion. Communication within regiments and brigades of the other 
combat arms is handled by the personnel of those arms. Doctrines 
and methods of signal communication used throughout the army 
are developed and standardized in the Signal Corps school at 
Fort Monmouth, N.J., which is attended by selected officers from 
all the combat arms and the Marine Corps. 

I t  is organized into signal and construction battalions, and 
into operation, construction, radio intelligence, aircraft warning, 
photographic, repair, depot, pigeon, air base, aviation, aviation 

maintenance, service, infantry division and armoured division 
companies and cavalry division troops. Similar units are organ- 
ized in both the Regular army and National Guard. 

The Signal Corps employs telephone, telegraph, radio, messen- 
ger carrying vehicles of all types and homing pigeons as agencies 
of signal communication. Standard commercial communication 
equipment is used whereer  possible and special equipment of 
its own design where the rigorous requirements of the military 
service will not permit the use of a commercial item Close con- 
tact is maintained with the commercial telephone, telegraph and 
radio companies and with the licensed amateur radio operators. 
The bulk of the Signal C o r ~ s  Reserve ~ersonnel  is drawn from 
these sources and tLe eiectriEa1 equipment industry. (H. C. I . )  

SIGNATURE (through Fr. from Lat. signatura, signare, t o  
sign, signum, mark, token, sign), a distinguishing sign or mark, 
especially the name, or something representing the name, of a 
3erson used bv him as affixed to a document or other writing to  
Show that it  Gas been written by him or made in accordance with 
his wishes or directions. I n  the early sense of something which 
'signifies," i.e. marks a condition, quality or meaning, the word 
was formerly also used widely, but now chiefly in technical appli- 
zations. I n  old medical theory, plants and minerals were supposed 
Lo be marked by some natural sign or symbol which indicated the 
particular medicinal use to which they could be put ;  thus yellow 
lowers were to be used for jaundice, the "scorpion-grass," the old 
lame of the forget-me-not, was efficacious for the bite of the 
scorpion; many superstitions were based on the human shape of 
.he roots of the mandrake or mandragora; the bloodstone was 
aken to be a cure for hemorrhage; this theory was known as the 
'doctrine of signatures." (See T. J. Pettigrew, Superstitions 
zonnected w'th Medicine or Swgery, 1844.) I n  printing or book- 
sinding the "signature" is a letter or numeral placed at  the bottom 
sf the first page of a section of a book, as an assistance to the 
sookbinder in folding and arranging the sections consecutively; 
ience it  is used in connection with a sheet ready folded. In  music 
t is the term applied to  the signs affixed at  the beginning of the 
stave showing the key or tonality and the time or rhythm. 

SIGN-BOARD, strictly a board placed or hung before any 
suilding to indicate i ts  character. The  French enseigne in- 
jicates its essential connection with what is known in English as 
t flag (q.v.), and in France bar~ners not infrequently took the 
]lace of sign-boards in the middle ages. Sign-boards, however, 
ire best known in the shape of painted or carved advertisements 
'or shops, inns, etc.; they are in fact one of various emblematic 
nethods used from time immemorial for publicly calling atten- 
ion to the place t o  which they refer. The  ancient Egyptians and 
;reeks are known to have used signs, and many Roman examples 
Ire preserved, among them the widely-recognized bush to indicate 
i tavern, from which is derived the proverb "Good wine needs no 
bush." I n  some cases, such as the bush, or the three balls of 
2awnbrokers, certain signs became identified with certain trades, 
~ u t  apart from these the emblems employed by traders-evolving 
3ften into trade-marks-may in great part be grouped according 
to their various origins. Thus, a t  an early period the cross or 
~ t h e r  sign of a religious character was used to attract Christians, 
whereas the sign of the sun or the moon would serve the same 
mrpose for pagans. Later, the adaptation of the coats-of-arms 
3r badges of noble families became common; these would be 
described by the people without consideration of the language 
of heraldry, and thus such signs as the Red Lion, the Green 
Dragon, etc., have become familiar. Another class of sign was 
that which exhibited merely persons employed in the various 
trades, or objects typical of them, but in large towns where many 
practised the same trade, and especially, as was often the case, 
where these congregated mainly in the same street, such signs 
did not provide sufficient distinction. Thus a variety of devices 
came into existence-sometimes the trader used a rebus on his 
own name (e.g., two cocks for the name of Cox) ; sometimes he 
sdopted any figure of an animal or other object, or portrait of a 
we!] known person, which he considered likely to attract attention. 
As early as the 14th century there was a law in England corn- 
selling publicans to  exhibit signs, for in 1393 the prosecution of 
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a publican for not doing so is recorded. I n  France edicts were 
directed to the same end in 1567 and 1577. Since the object of 
sign-boards was to attract the public, they were often of an elabo- 
rate character. Not only were the signs themselves large and 
sometimes of great artistic merit (especially in the 16th and 17th 
centuries, when they reached their greatest vogue) but the posts 
or metal supports protruding from the houses over the street, from 
which the signs were swung, were often elaborately worked, and 
many beautiful examples of wrought-iron supports survive both 
in England and on the Continent. The signs were a prominent 
feature of the streets of London a t  this period. But here and in 
other large towns they became a danger and a nuisance in the 
narrow ways. Already in 1669 a royal order had been directed in 
France against the excessive size of sign-boards and their pro- 
jection too far  over the streets. I n  Paris in 1761 and in London 
about 1762-73 laws were introduced which gradually compelled 
sign-boards to be removed or fixed flat against the wall. For the 
most part they only survived in connection with inns, for which 
some of the greatest artists of the time painted sign-boards. 

See J .  Lanvood and J. C. Hotten, History o f  Sign-boards (London, 
1866). 

SPGNIA (mod. Segnz), a n  ancient town of Latium (adiectumj, 
Italy, on a projecting lower summit of the Volscian mountains, 
above the Via Latina, some 35 m. S.E. of Rome. The modern 
railway station, 33 m. S.E. of Rome, lies 5 m. S.E. of Signia, 
669 ft .  above sea-level. The modern town (2,192 ft.) occupies 
the lower part of the ancient site. Pop. (1931) 7,459. I ts  founda- 
tion as a Roman colony is ascribed to Tarquinius Superbus, and 
new colonists were sent there in 495 B.C. 

The city wall, constructed of polygonal blocks of the mountain 
limestone and I$ m. in  circumference, is still well preserved and 
has several gates; the largest, Porta Saracinesca, is roofed by 
the gradual inclination of the sides until they are close enough 
to allow of the placing of a lintel. The other gates are mostly 
narrow posterns covered with flat monolithic lintels, and the 
careful jointing of the blocks of which some of them are composed 
may be noted. Their date need not be so early as is generally 
believed and they are quite certainly not pre-Roman. Above 
the modern town, on the highest point. is the church of S 
Pietro, occupying the central cella of the ancient Capitolium of 
Signia (which had three cellae). The walls consist of rectanguIar 
blocks of tufa, and the whole rests upon a platform of polygonal 
masses of limestone. An open circular cistern in front of the 
church lined with rectangular blocks of tufa may also be noted. 

SIGNPFICS is the systematic study of signs and symbols of 
every kind, including not only words and their meanings, but also 
volitional intentions and axiological significance (or values). The 
aim of signifies is to classify, correlate and interpret meanings of 
every kind. (See MEANING : SEMANTICS.) 

See E. Martinak, Psychologisc?te Untersuchungen zur Bedezitungs- 
lehre (1901). 

SIGN LANGUAGE. Speech as a mode of human inter- 
course is normally used between persons who are in visible con- 
tact. Therefore the gestures, facial expressions, bodily movements 
of the two parties are integral, even at  times essential, elements 
in the intercourse. Thus "when the postural tensions and the 
spoken word contradict each other it  is plain which should be 
given credence" (W. A. White, Foundations of Psychiatry, 1921, 
p. 79) .  There is therefore in all speech when the two parties are 
in visible contact an elemeni of natural gesture. From this 
concept we arrive a t  the position that t o  speak with the hands 
is t o  think with the hands. 

Organized sign language is found in many parts of the world. 
I n  Assam "the signs used depend on the genius and personality 
of the speaker, but  the natural aptitude for their use is such that 
from one Naga to another their meaning is rarely obscure. Indeed 
the writer has known a dumb man make a long and detailed com- 
plai& of a n  assault in which nothing was missing except proper 
names, and even these were eventually identified by means of the 
dumb man's description of his assailant's dress and personal 
appearance" (J. H. Hutton, Angamj Nagas, 1921, p. 291). Nat- 
ural gestures form the basis of an extended system of sign lan- 

guage, as is evident in Australia. 
See L. Levy-Bruhl, Les functions mentales duns ies socie'te's infdrieures 

( I ~ I O ) ,  trans. L. A. Clare, How Natives Think (1926) ; C. Wissler, 
Man and Cz~lture (1923) ; W .  B. Spencer and F. J. Gillen, The Arunta 
(2 vols., 1927-28). See Deaf and Dumb Education and Welfare of. 

SIGN-MANUAL, ROYAL, the autograph signature of the 
sovereign, by which he expresses his pleasure either by order, 
commission or warrant. A sign-manual warrant may be either a n  
executive act, e.g., an appointment to an office, or an authority 
for affixing the Great Seal. The Anglo-Saxon kings did not sign 
their charters, their names being invariably written by a n  official 
Scribe. There is no royal signature before those of Richard 11. 

The employment of marks or signs manual went out of general 
use after the 12th century, in  the course of which the affixing or 
appending of seals became the common method of executing deeds. 

In  the course of the 14th century the name-signature was added 
to the seal; and by  the I 5th century it  had become established. 
The signum manuale disappeared but the term survived, and was 
transferred t o  the signature. I n  Engiand, a n  act, 23 of 1830, 
provided for the use of a Stamp in place of the sign-manual under 
certain restrictions. The sign-manual must be counter-signed by  a 
principal secretary of State or other responsible minister. 

SIGNORELLI, LUCA (c .  1450-1523), Italian painter, of 
the Umbro Tuscan School, was born in Cortona-his full name 
being Luca d'Egidio di Ventura. Luca was apprenticed to Piero 
della Francesca at  Arezzo where he lived in the house of his uncle 
Lazzaro Vasari. His first recorded work was the decoration of an 
organ a t  Landi near Cortona. I n  1472 Luca worked a t  Arezzo 
and in 1474 at  CittB, di Castello on paintings no longer extant. In  
1475 he prbbably was in  F1orence;'from ; 4 7 9 - ~ 4 8 ~  his presence 
in Cortona is proved by documents. During this time probably 
Pope Sixtus IV. commissioned Signorelli to  paint the fresioes, now 
mostly very dim, in the shrine of Loreto. I n  1482-83 he worked 
in the Sistine Chapel in Rome. I n  the fresco "The Last Will of 
Moses" he was helped by assistants; he painted also two apostles 
and three portrait figures into Perugino's fresco "The handing 
over of the keys to  St. Peter." Luca may have stayed in Rome 
till 1484. After a visit t o  Gubbio and Perugia he  returned to his 
native Cortona, which remained from this time his ordinary home. 
From 1497 he began some professional excursions. At Monteoli- 
veto near Siena he painted frescoes of the life of St. Benedict 
(1497) and in S. Agostino, Siena, an altarpiece (1498). The next 
year he went to Orvieto, and here he produced the works which, 
beyond all others, stamp his greatness in art. These are the fres- 
coes in the chapel of S. Brizio, in the cathedral, which already con- 
tained some pictures on the vauJting by Fra Angelico. The  works 
of Signorelli represent the "Last Days of the Mundane Dispensa- 
tion," with the "Pomp and the Fall of Antichrist," and the "Eter- 
nal Destiny of Man," and occupy three vast lunettes, each of them 
a single picture. I n  one of them, Antichrist, after his portents and 
impious glories, falls headlong from the sky, crashing down into an 
innumerable crowd of men and women. "Paradise," the "Elect and 
the Condemned," "Hell," the "Resurrection of the Dead," and 
the "Destruction of the Reprobate" follow in other compart- 
ments. T o  Angelica's ceiling Signorelli added a section showing 
figures blowing trumpets, etc.; and in another ceiling he depicted 
the Madonna, Doctors of the Church, Patriarchs and Martyrs. 
There is also a great deal of subsidiary work connected with 
Dante, and with the poets and legends of antiquity. The daring 
and terrible invention of the great compositions, with their pow- 
erful treatment of the nude and of the most arduous foreshorten- 
ings, and the general mastery over complex grouping and distribu- 
tion, marked a development of art which had never previously been 
attained. I n  1502 he returned to Cortona, and painted a dead 
Christ, with the Marys and other figures now in the cathedral. 

I n  1506 he was in Siena t o  submit his design of "The Judgment 
of Solomon" for the pavement of the cathedral. I n  1507 he exe- 
cuted a great altarpiece for S. Medardo a t  Arcevia in Umbria- 
the "Madonna and Child," with the "Massacre of the Innocents" 
and other episodes. I n  1508 Pope Julius 11. determined to re- 
adorn the camere of the Vatican, and he summoned t o  Rome 
Signorelli, in company with Perugino, Pinturicchio and Bazzi 
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(Sodoma). They began operations, but were shortly all super- 
seded to make way for Raphael, and their work was taken down. 
Luca afterwards lived for the most part in Cortona. The works of 
his later years though signed with his name were mostly the work 
of his pupils. In  I j 2 1  Luca painted the panel of "The Holy 
Trinity, Virgin, Infant and Saints" in the Uffizi, Florence; and in 
I 523 he had completed the "Virgin, Infant, Angels and Saints" 
a t  Foiano. His last work, left unfinished, was a fresco of the 
"Baptism of Christ" in the chapel of Cardinal Passerini's palace 
near Cortona. Signorelli entered the magistracy of Cortona as 
early as 1488. I n  the year 1523 he died there. 

Signorelli surpassed all his contemporaries in showing the struc- 
ture and mechanism of the nudc in immediate action. His drawings 
in the Louvre demonstrate this. H e  aimed a t  powerful truth 
rather than nobility of form; colour was comparatively neglected, 
and his chiaroscuro exhibits sharp oppositions of lights and 
shadows. He had a vast influence over the painters of his own 
and of succeeding times, but had no pupils or assistants of high 
mark. Among his chief works not mentioned above may be 
named: "The Flagellation" in the Brera, Milan (an early work); 
"School of Pan"; two groups of Saints (from S. Agostino, 
Siena); and the portrait of a lawyer-all four in the Berlin 
Museum I n  the Uffizi Florence are: "The Madonna with Child 
and Shepherds" and "The Holy Family." The National Gallery, 
London, has a "Circumcision" and other works. 

See R. Vischer, Signorelli und die italienische Renaissance (1879) ; 
M .  Crutwell, Luca Signorelli (1899) ; Girolaxno Mancini, Vita di Luca 
Signorelli (Florence 1903) ; Leutpold Dussler, Luca Signorelli (Berlin 
and Leipzig, 1926) ; Sir D. E. Colnagni, Dictionary o f  Florentine 
Painters (1928). 

SIGOURNEY, LYDIA HUNTLEY ( I  791-186 j )  , Amer- 
ican author, was born in Norwich (Conn.), Sept. I ,  1791 She 
was a precocious child, and became one of the most popular 
authors of her day. After conducting schools in Norwich and 
Hartford, she was married, in 1819, to Charles Sigourney, a Hart- 
ford merchant. She contributed more than 2,000 articles t o  nearly 
300 periodicals, and wrote more than 50 books. She died in Hart- 
ford, June 10, 1865. She was called "The American Hemans." 

SIGSBEE, CHARLES DWIGHT (184j-1923), an Ameri- 
can naval officer, was born on Jan. 16, 1845, in Albany, N.Y. H e  
graduated from the U S .  h'aval Academy in 1863 and served in 
the latter part of the Civil War at  the battle of Mobile, and in 
the attacks on Ft .  Fisher. H e  received his commission as master 
in 1866, lieutenant 1867, lieutenant-commander 1868 and com- 
mander 1882. H e  made a deep sea exploration of the Gulf of 
Mexico and invented several deep sea appliances and machines. 
H e  was chief hydrographer of the Naval department, 1893-97, 
and superintendent of naval construction at  the Academy at  
Annapolis. H e  was commissioned captain in 1897 and put in 
command of the battleship Maine. The Maine was ordered to 
Havana harbour in Jan. 1898, and was there mysteriously de- 
stroyed by a terrific explosion on the 15th of February. Sigsbee 
commanded the cruiser St. Paul which performed excellent service 
throughout the Spanish-American War. H e  was promoted to rear 
admiral in 1903. H e  died in New York July 19, 1923. H e  wrote 
Deep Sea Sounding and Dredging (1880) ; Personal Narrative of 
the Battleship Maine (1899). 

SIGUENZA, a city of central Spain and episcopal see in the 
province of Guadalajara on the Madrid-Saragossa railway, 87 m. 
north-east of Madrid, on the left bank of the Henares. Pop. 
(1930) 4,850. Sigiienza, the ancient Segontia, climbs in pic- 
turesque irregular streets of many-coloured crumbling sand- 
stone to  the Alcazar on the top of the hill. The chapel of Santa 
Catalina has flags captured from the English in 1589. 

SIGURD (Sigz~r8r) or SIEGFRIED (M.H.G. Sifrit),  the 
hero of the Nibelungenlied, and of a series of poems of a n  earlier 
date in the Elder Edda, as well as of the prose Viilszinga Saga, 
which is based, in great part, upon the latter. According to both 
the Scandinavian and German versions of his legend, he was the 
son of a certain Sigmundr (Siegmund), a king in the Netherlands, 
or the "land of the Franks." The exploits of this Sigmundr and 
his elder sons Sinfjijtli and Helgi form the subject of the earlier 
parts of Volsunga Saga, and Siegmund and (his nephew) Fitela 

(i.e. Sinfjotli) are also mentioned in the Anglo,Saxon poem Beo- 
wulf. According to the Scandinavian story Sigmundr was slain in 
battle before the birth of Sigurd, but the German story makes him 
survive his son. Sigurd acquired great fame and riches by slaying 
the dragon Fkfnir, but the chief interest of the story centres in his 
connection with the court of the Burgundian king Gunnar (Gun- 
ther). H e  married Guiirun (Kriemhild), the sister of that king, 
and won for him by  a stratagem the hand of 'the Valkyrie Bryn- 
hild, with whom he had himself previously exchanged vows of love. 
A quarrel arose between Brynhild and Gu6run, in the course of 
which the former learnt of the deception which had been prac- 
tised upon her and this led eventually to  the murder of Sigurd. 
According to the Scandinavian version he was slain by his brother- 
in-law, Guttorm, according to the German version by the knight 
Hagen. Gunnar's brothers were subsequently slain while visiting 
Atli (Etzel), or Attila, king of the Huns, who married GuErun 
after Sigurd's death. According to the German story they were 
killed at  the instigation of Kriemhild in revenge for Siegfried. The 
Scandinavian version attributes the deed to Atli's lust for gold. 

The story of Sigurd is of German rather than Scandinavian 
origin, and has given rise to  more discussion than any other sub- 
ject connected with the Teutonic heroic age. Like Achilles he is 
represented as the perfect embodiment of the ideals of the race, 
and, as in the case of the Greek hero, i t  is customary t o  regard his 
personality and exploits as mythical. There is no question, how- 
ever, that the Burgundian king who is said to have been his 
brother-in-law was an historical person who was slain by the 
Huns, a t  the time when the Burgundian kingdom was overthrown 
by the latter. Sigurd himself is not mentioned by  any contem- 
porary writer; but, apart from the dragon incident, there is noth- 
ing in the story which affords sufficient justification for regarding 
his personality as mythical. Opinions, however, vary widely as to 
the precise proportions of history and fiction which the story con- 
tains. The story of Siegfried in Richard Wagner's famous opera- 
cycle Der Ring der Nibelungen is mainly taken from the northern 
version; but many features, especially the characterization of 
Hagen, are borrowed from the German story, as is also the episode 
of Siegfried's murder in the forest. 

See WIBELUNCENLIED and also R. Heinzel, "Uber die Nibelungen- 
sage," in Sitaungsberichte der K. Akademie der Wissenschaften (188j) ; 
H.  Lichtenberger, Le poBme et la lCgende des Nibelungen (1891) ; 
B.  Symons, "Heldensage" in H. Paul's Grundriss der germ. Philologie, 
vol. iii. (Strasbourg, 1900) ; and R. C. Boer, Untersuchungen iiber 
den Ursprung und die Entwicklung der Nibelungensage (Halle, 1906). 
Also Th. Abeling, Das Nibelungenlied zlnd seine Literatz~r (1907). 

SIGURgSSON, JON (181 1-1879), Icelandic statesman 
and man of letters, was born in the west of Iceland in 1811. 
He received an excellent education. I n  1830 he was secre- 
tary to the bishop of Iceland, the learned Steingrimr J6nsson. In  
1833 he went to Copenhagen to study Icelandic history and litera- 
ture. His important works include : Logsogumannatal og Log- 
manna ci Islandi ("Speakers of the Law and Law-men in Ice- 
land"); the edition of Landndma and other sagas in Islendinga 
Sogur, i.-ii. (Copenhagen, 1843-1847); the large collection of 
Icelandic laws edited by him and Oddgeir Stephensen; and last, 
not least, the Diplomatarium Islandicum, which after his death 
was continued by others. 

But although he was one of the greatest scholars Iceland has 
produced, he was still greater as a politician. The Danish rule 
had, during the centuries following the Reformation, gradually 
brought Iceland to the verge of economic ruin. J6n SigurEsson 
began a hard struggle against the Danish government to  obtain 
a reform. In  1854 the trade of Iceland was declared free to all 
nations. In  1840 the Althing was re-established as an advisory, 
not as a legislative body. But when Denmark got a free con- 
stitution in 1848, which had no legal validity in  Iceland, the island 
felt justified in demanding full home rule. T o  this the Danish 
government was vehemently opposed; it  convoked an Icelandic 
National Assembly in 1851, and brought before that body s bill 
granting Iceland small local liberties, but practically incorpor- 
ating Iceland in Denmark. This bill was indignantly rejected, 
and, instigated by J6n Sigur6sson, another was demanded of far 
more liberal tendencies. The Danish governor-general then dis- 
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solved the assembly, but J6n Sigur6sson and all the members with 
him protested to the king against these unlawful proceedings. The 
struggle continued with great bitterness on both sides, but gradu- 
ally the Danish government was forced to grant many important 
reforms. (See ICELAXD, History.) 

The grant of the constitution in 1874 was, in  fact, the victory of 
J6n Sigur8sson, whose high personal qualities had rallied all the 
nation round him. H e  made Reykjavik not only the political, but 
the spiritual capital of Iceland by removing all the chief institu- 
tions of learning to that city; he was the soul of many literary 
and political societies, and the chief editor of the Ny Fe'lagsrit, 
which has done more than any other Icelandic periodical to pro- 
mote the cause of civilization and progress in Iceland. J6n 
SigurEsson lived the greater part of his life in Copenhagen, and 
died there in 1879; but his body, together with that of his wife, 
Ingibjorg Einarsdbttir, whom he had married in 1845, and who 
survived him only a few days, was taken to Reykjavik and given 
a public funeral. On his monument was placed the inscription: 
"The beloved son of Iceland, her honour, sword and shield." 

(S. BL.; X.) 
SIGYNNAE, an obscure people of antiquity (Gr. Ziyvvvai 

X-~LVVOL).  They are variously located by  ancient authors. Accord- 
ing to Herodotus (v. g), they dwelt beyond the Danube, and their 
frontiers extended almost as far  as the Veneti on the Adriatic. 

The similarity between Sigynnae and Zigeuner is obvious, and 
it  has been supposed that h e y  were the forefathers of the modern 
gipsies. According to J. L. Myres, the Sigynnae of Herodotus 
were "a people widely spread in the Danubic basin in the 5th 
century B.c.," probably identical with the Sequani (q.v.). 

SIKHS, a sect of dissenters from Brahmanical Hinduism. I t  
originated in the Punjab, where most of the Sikha, "disciples," 
are still to  be found. Although the fetters of Brahmanism have 
long been firmly riveted on India, attempts to loosen them date 
back to Buddhism (q.v.) and were renewed by many religious and 
social reformers from whom Sikhism borrowed ideas and even 
devotional hymns. Such were Jaidev, composer of the Gita Go- 
vind (translated by  Edwin Arnold), who c.  A.D. 1100 taught that 
Yoga (q.v.) was worthless in comparison with God's worship in 
thought, word and deed; RlmHnand, a t  the close of the 14th 
century, freed his followers from caste restrictions; a little later 
Kabir (b. 1398) denounced idolatry and ritualism. Nearly a cen- 
tury later, in  1469, was born Klnak, the first founder of Sikhism, 
contemporary with Luther. His name means "he who was born 
at  the home of his mother's parents," and it lay at  Talwandi, near 
Lahore. Of a Kshatri family (the Kshatriya had once been for- 
midable spiritual rivals of the Brahmans) a curious, but hardly 
contemporary, Sikh account of his descent makes him a reincarna- 
tion of the king of the L'idehas, Janaka the great patron of the 
Kshatrya Upanishads (9.v.). The tradition may contain a grain 
of truth. As a young man he must have seen something of Sultln 
Sikandar Lodi's (1489-1 j ~ ' j )  measures against Hinduism. 

E a r l y  Period.-NLnak's faith was sternly monotheistic. H e  
taught the worthlessness of religious vestments, of ostentztious 
prayer and penance, pilgrimages and fanes. H e  declared that all 
men had a right to  search for knowledge of God, irrespective of 
caste. H e  was a quietist, and though we have no authentic biog- 
raphy of him, we may conjecture that his life and doctrines did 
.lot expose him t o  persecution, and we hear nothing of any efforts 
to suppress his teaching. H e  was employed by a Muslim, and was 
married, leaving on his death in  1533 two sons, Sri Chand and 
Lakhmi Das, both Hindu names. Nanak, however, had designated 
as his successor in  his spiritual mission the Gurii-ship, another 
Kshatri, Lehna, who took the name of Angad. (Angada was a 
lesser legendary hero of the Epic age.) To  GurG Angad is due 
the inception of the Granth ("book") Sahib ("holy"), in which 
he embodied what he had learnt from Gurii Nlnak, adding devo- 
tional reflections of his own. T o  mark the sacred character of 
the work, he is said to  have invented Gurmukhi, the "Gurii's 
tongue," the peculiar script of the Sikhs, by modifications of the 
Shlrada alphabet. Dying in 1552, Angad. in turn excluded his 
sons and designated the Kshatri Amlr  D l s  as his successor. The 
reforms of this Gurii were important, Including the separation of 

the UdHsi order, founded by Nlnak's own son Sri Chand, from 
the laity, denunciation of Sati, and the stressing of Nlnak'5 
attitude to  caste by making all his Sikhs eat together. H e  also 
divided the country covered by his missioners into 2 2  sees. Dying 
in 1574, Amlr  D l s  bestowed the Gurii-ship on his servant and 
son-in-law Jetha, under the name of R l m  Dls. 

T o  him is due the foundation of the golden temple built a t  
Amritsar in 1579 on a site granted him by the emperor Akbar, 
whose policy aimed a t  welding all the creeds of India into one. 
R&m DLs taught no new doctrines but is still much revered. 
H e  died in 1581. 

So far, the Guriis had aimed a t  continuing the Gurii-ship by 
designation, not a t  setting up a hereditary spiritual dynasty. But 
after R l m  DLs the eastern tendency, so marked in Islam, to  re- 
gard saintship as vested in a saint's physical descendants asserted 
itself. Still RLm D l s  selected his third son, Arjan Dev  (Arjuna 
was a legendary, semi-divine hero of the Epics; Deva was a title 
borne by an old Rajput dynasty of Jammii), t o  follow him as 
Gurii, though the Sikhs regarded Pirthi Chand as so entitled by 
right of primogeniture and the latter would probably have made 
good his claim to inherit the Gurii-ship but for his exactions. Arjan 
was induced to insist on his right, though he  had meekly sur- 
rendered his father's turban, the symbol of temporal rulership, to  
Pirthi Chand. H e  established a rude fiscal system appointing 
collectors of offerings. Guru Arjan enlarged the Granth, half of 
which is due to him, and is said to  have been arraigned before 
Akbar for setting up a new divinity, but the eclectic emperor 
naturally acquitted him. Arjan, however, made a fatal mistake 
in aiding Prince Khusrii, a rebel against his father Jahlngir, 
with a modest sum of money. Possibly this act was dictated by a 
belief that Khusrii would continue Akbar's tolerant policy, but 
it  may have been a forced loan. 

Jahiingir punished it  with a fine of two lakhs of rupees, which 
Arjan was unable or unwilling to  pay and so he was, it  is said, 
tortured to death in 1606. T O  his son Har Govind, who succeeded 
him without contest he left a behest to  maintain his throne by  
arms. Gurii Har  Govind was installed with turban and necklace 
only but added an aigrette to  the one and for the other substi- 
tuted a sword-belt. The Gurfi-ship was now launched on a new 
adventure-the foundation of a militant sacred dynasty. The 
Gurii founded the first Sikh stronghold, enlisted horse and foot, 
and encouraged his disciples to eat flesh to improve their physique. 

After 12 years' imprisonment in the fortress of Gwalior Har  
Govind obtained his freedom, probably by paying the fine imposed 
on Arjan. This imprisonment must have preceded his military 
activities. By them he was enabled to resist Shah Jahiin (1627- 
66) and claimed three victories over the imperial troops. But he 
died in 1645 in a remote valley of the lower Himalayas a t  Kirat- 
pur on the upper Sutlej, which indicates that he had found it  
safer than Amritsar. Shdh Jahin, who had destroyed many Hindu 
temples, appears to hare taken no special measures against the 
Sikhs. Har  Govind's grandson, Har  Rai, who succeeded him, was 
undoubtedly a supporter of the unfortunate D l r l  Shikoh, who had 
the Upanishads partly done into Persian and professed mystical 
Siifi heresies. On that prince's execution in 16j9 Har  Rei was 
summoned to Delhi but sent his elder son RLm Rai instead, and 
on his death two years later Ram Rai was excluded from suc- 
ceeding him as being a hostage or prisoner, his younger brother 
Har  Kishen assuming the Gurii-ship, though still a child. His 
death in 1664 left the direct line extinct and the inheritance 
reverted to Teg Bahiidur, Har  Govind's second son, but he was 
executed by Aurangzeb in 1 6 j 5  for having refused to accept 
Islam. His prophecy that Europeans were coming from beyond 
the seas to destroy the SIoghul empire became the Sikh battle-cry 
at  the siege of Delhi in 1857. 

Middle  Period.-The tenth and last Gurii was his son, Govind 
Rai, who took the affix Singh, "lion," i n  lieu of Rai and re- 
modelled the Sikh organization which he renamed Khllsa, "pure." 
H e  made the Sikh initiation (pahul) a rite of admittance into a 
militant order. I n  that rite, with a two-edged dagger (khanda) 
sugar is stirred up in water, which the novice drinks and with 
which he is lustrated five times. H e  then utters the Sikh war-cry 
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vowing adherence to  the Sikhs' tenets. Thenceforth he must 
wear the five k's, the kes, unshorn hair, the kachh, drawers reach- 
ing only to the knee, the kara, iron bangle, the kirpan, sword (or 
khanda, small dagger) and khanga or hair comb. Of these the first 
four have soldierly uses, the long hair rolled round steel rings 
serving as a helmet and so on. But they have also a spiritual 
meaning, e.g., the kachh symbolizing self restraint, the bangle 
obedience, and the comb purity of mind. The  use of flesh and 
liquor is permitted as  to a warrior, but tobacco as a narcotic is 
prohibited. Govind Singh also instituted the kard parshid, a kind 
of communion a t  which flour mixed with butter and sugar is 
eaten by all castes together. 

Govind Singh waged a n  active defensive against the Moghul 
power but his levies were dispersed and his two sons put to  death 
by  the governor of Sirhind. On Aurangzeb's death, however, he 
aided BahBdur Shad, but in 1708 he was assassinated a t  Nander 
in the Deccan. Sonless and mistrustful of Banda Bairagi, who 
claimed to be the eleventh Guru, Govind Singh declared the line 
of Gurus extinct and the Gurii-ship vested in  the Granth Sahib as 
God's representative on earth. Sikhism was thenceforth to be a 
militant theocracy, but it  soon formed a mass of military bands 
under Sirdars ("chiefs"). The earlier military organization of 
the Sikhs is obscure. Banda seems to have formed an almost 
regular army, but after gaining notable successes against the 
Moghuls, sacking Sirhind and compelling the allegiance of the 
Hindu hill-rBj5s who had generally refused t o  submit to the Guriis, 
he had to cede Amritsar to the true Singhs, the Ta t  Khalsa, elect 
of the elect, and was finally executed in 1716. His death left the 
Sikhs leaderless, but they were strong enough to extort grants of 
land from Farrukhsiar and formed two armies, a veteran and a 
younger. The latter comprised five companies, including the 
militant order of shahids, which carried its forays in Rajputlna. 
On the Punjab, thus distracted, fell Nadir Shah's invasion of 1738- 
39. I t s  last great Moghul governor, Adina Beg, recovered part 
of the province, but on his death in 1758 the Sikhs mastered the 
central and north-east Punjab. They now appear as  better organ- 
ized. Besides the Shahids, three new orders were formed with 
eight misls or confederacies. Under Jassa Singh (elected head of 
the AhluwBlia misl; bidslzd ["monarch"], to  his own followers, 
and b y  caste a potter on the earlier Sikh coins) there materialized 
as it  were a cabinet of gurcs, the gz~rc qnatta "sacred council," 
convened by the Akalis or the granthis about 1762 a t  Amritsar. 
South of the Sutlej the reversion to kingship was accelerated 
when A13 Singh of PatiLla leased the province of Sirhind from 
Ahmad Shrih with the title of king (raja) of kings, and the lessor's 
retreat from the Punjab left the Sikhs its masters from the 
Jamna to the Indus in 1767. But in 1808 Ranjit Singh suppressed 
the confederacy which bore the standard of the Khalsa; and the 
dissensions of the other misls enabled him, then merely the chief 
of the territorial confederacy, to  absorb the rest, conquer Kash- 
mir and Peshawar, subdue the hill states and set up  a hereditary 
monarchy, though he still minted Sikh coins and upheld Sikhism 
as the state religion. But he appointed Mohammedan qdzis and 
muftis ("judges and law-officers"), and protected Muslim states 
like Maler Kotla and many instiiutions of that creed, which had 
befriended Sikhs from time to Arne. 

L a t e r  Period.-The histor] of Sikhism in the 19th century 
belongs rather to  the history of the Punjab (see INDIA, History), 
but the Sikh sub-sects and orders were mostly maintained. The 
differences with Hinduism tended, however, to be suppressed. Thus 
the Akalis lost ground, though the Kfikas remained staunch to 
their extremist tenets, with diminished numbers. Sects like the 
Sanwal-Shahis, followers of a disciple of Guru Nanak, are all but 
confined to the south-west Punjab, while the Sewapanthis are 
still more restricted to  the Sindh Sagar Dolb. The HindBlis 
forfeited their once influential position by throwing in their lot 
with Ahmad Shah AbdLli and are now known as Narinjani or 
worshippers of the Bright One (God). The Nirankaris, a modern 
sect, revived Ninak's teaching though they respect later Guriis 
also. The older orders became Sikh castes, like the RBmgarhias, 
whose founder was a carpenter and which is now the Sikh car- 
penter caste; as the Sikh Kalliils or Nebs (potters) style them- 

selves Ahluwiilia. Every confederacy worked out its own destiny, 
tending to form hereditary chiefships and divide the villages it  
had occupied among its members as if they were private lands. 
To  a certain extent the mutiny revived Sikhism by stimulating 
anti-Muslim feeling, and this recrudescence probably saved it  
from becoming a mere collection of more or less Hinduized sects 
in which the NHnak-panthis would have absorbed the Khilsa or 
sect of GurCi Govind Singh. But the revival was militarist rather 
than religious. The sectarian institutions decayed. Little was 
added to religious literature. I n  a sense the Granth became the 
GurG, receiving divine honours, for example a t  Conjeeveram, in 
the south, where it  became the object of a fire sacrifice. The book 
of common prayer was the Panjgra~zthi, including five poems from 
the Granth, three of which have to be recited daily by the KhHlsa 
Sikhs; yet Sikh ascetics used to make pilgrimages to  Hindu 
temples. The Khalsa college a t  Amritsar was, however, founded, 
and there too the chief Khiilsa DiwHn had his headquarters. I t  
made grants to  various schools, including some 30 for girls. Local 
societies, Singh Sabha, were established throughout the Punjab 
and even beyond it. 

There was very little innovation in the religious sphere, but 
Sikhism was still alive awaiting a stimulus to  arouse its latent 
power. This came to i t  from education, the general awakening 
of India, and the mal-administration of the sectarian shrines and 
temples. 

Laity.-When Sikhism revived, all i ts divisions were equally 
resuscitated. A notable example of this was furnished by the 
Kfikas ("shouters"), who professed to be ethically strict fol- 
lowers of Govind Singh but observed such secrecy that they were 
debited with the degrading practices so often ascribed to such 
sects. The KCika insignia, a high straight turban and a knotted 
necklace or rosary of wool, hint a t  an originally military asceticism 
and possibly a t  some connection with Banda BairBgi, but their 
significance has never been disclosed. Supposed t o  be hostile t o  
British rule, the Kfikas were certainly anti-Muslim, especially 
resenting the slaughter of kine, carefully planning the assassina- 
tion of Mohammedan butchers and once organizing, in  1872, an 
armed rising which took1 the shape of a raid into the Muslim 
state of Maler Kolla. Owing to the drastic action of the district 
officer of Ludhirina who executed over IOO mutineers by artillery 
the rising speedily collapsed, but severe as was the method of i ts  
suppression, i t  had undoubtedly excited the Sikh population and 
a less decisive one might in the end have resulted i n  more 
bloodshed. On the other hand the fanatical Akalis only revived 
as a body of harmless eccentrics practising their rites a t  Sikh 
gatherings, and not taken seriously by  any other Sikh body. The 
Udasi order became hardly distinguishable from a Hindu religious 
sect and was even regarded as Vaishnava. 

The Nirmalas were not quite re-Hinduized but the general 
tendency of the Sikh laity was towards emergence into Brahman- 
ism. Only the more ardent followers of Govind Singh preserved 
their distinctive tenets, dress, and protestant, anti-Brahmanical 
attitude. Thus ended the first phase of the Sikh revival. The 
second phase was greatly fostered if not initiated by the formation 
of the Imperial Service troops. The Sikh recruits in  the Phulkian 
states, south of the Sutlej, had often neglected to  take the pahul. 
They were encouraged t o  do so by their British inspecting of- 
ficers, and the military spirit of Sikhism was enhanced. With its 
revival came an awakened interest in other things. The Sikhs, 
even the stricter elements, had acquiesced in the decay of their 
religious institutions. I n  1863 the British Government had by 
statute divested itself of all administrative control over religious 
endowments, but had provided no machinery to  assume its func- 
tions. The Sikh orders had no written constitutions. Such an 
order as the UdHsi was in theory celibate. I t  proceeded to permit 
its members t o  marry, t o  found families of great respectability 
and influence, who were accepted as owners of the religious shrines 
and wealthy refectories, and administered them as private proper- 
ties-on the Brahmanical model. But  Brahmanism allows no lay 
interference with Brahman property. 

Orders.-The humbler village fanes were equally appropriated 
by their incumbents, who naturally favoured the fatal principle of 



hereditary rights in them. The Kiika headship became a kind of 
dynasty. The AkLlis alone retained celibacy, but even the Nir- 
malas failed to  enforce it  rigidly. But celibate or not, no order 
evolved any definite system of selecting its heads. The powers of 
the abbots, of the chapter and of the congregation were undefined. 
If,  then, the glebe was alienated by a dissolute incumbent, or en- 
dowments mis-spent by incompetent abbots, the sole remedy for 
the laity was a suit in the courts, which begged the whole question 
of the layman's right to  ask for relief by treating the priestly 
rights in the shrine as a matter of custom-of custom recently 
created by priestly malfeasance. Ignoring the fundamental doc- 
trines of Sikhism in general and of its orders in particular, the 
courts proceeded to give legal recognition to the vested interests 
of the carnal heirs of spiritual offices in their benefices. This led 
t o  grave unrest among the Sikhs. Even the administration of the 
Khalsa college, founded under British auspices, had to be re- 
modelled. The golden temple at  Amritsar, being a purely religious 
foundation, was, however, beyond Government control. Internal 
dissensions made its problems difficult of solution. I ts  governing 
body had long been divided, one party permitting its walls to be 
adorned with H ~ n d u  mythological pictures, another condemning 
them as incompatible with Sikh monotheism. The Sikhs at  a mass 
meeting accepted a provisional council, only in part nominated by 
Government, to  draw up a scheme of management. But it  failed 
to  function. I n  1920 the Mahatma Gandhi intervened, suggest- 
ing the appointment of the Shiromani Guriidwara Parbandhak 
committee for the management of shrines in general. This body 
proceeded a t  once to  the high-handed seizure of places of wor- 
ship, including the golden temple itself. It also reorganized the 
Akllis, recruiting them with lawless jathas, gangs of turbulent 
elements not all furnished by the Sikhs. I t  called on the Udctsi 
nzaltant or "abbot" of Gurii Nlnak's birthplace, NankLna, to re- 
form his institution. In  defence of his property the Gurti enlisted 
Muslim mercenaries and so exacerbated Sikh feeling. A body of 
130 Sikhs seized the sanctuary but were massacred to a man. 
Equally lawless seizures of shrines ensued. At Guru k2 Bagh, 
the "Guru's Garden," the Akilis captured the Guriidwlra or fane 
of the Gurii, but the mahant held its house and lands. The com- 
mittee took steps to seize some of the latter as appurtenant to the 
shrine, but the law was here successfully vindicated and no fewer 
than 5,000 Akalis arrested. I n  reprisal, the AkLli order threw off 
a new and more militant offshoot in the Babbar ("lion") Akalis 
dedicated to the murder of village officials and others loyal to 
Government but in their isolation beyond its effectual protection. 
The tract between the Sutlej and Bias rivers was terrorized by 
Aklli and other lawless gangs, marked men being openly assassi- 
nated and property indiscriminately plundered. Soldiery alone 
secured a semblance of order. Yet in 1923, when communal riots 
between Hindus and Muslims broke out a t  Amritsar the Akllis 
aided authority to  maintain order, I n  1924, however, the shrines 
committee espoused the cause of the misguided Mahkrija of 
NLbha, who abdicated after levying private war on the sister 
Sikh state of PatiBla, and a t  Jaitoke a meeting of the new ruler's 
opponents had to be dispersed. The Akllis came to the rising, 
but their peaceful purpose was merely the perpetual recitation of 
the Grantlt for the restoration of the ex-Raja. Unfortunately they 
were reinforced by a huge mob which attacked the State forces. 
I t  was beaten off with a loss of 50 men, including 21 killed and 
only three or four Akllis fell. I n  192j  the Sikh Guriidwara and 
Shrines bill became law. I t  set up legal machinery for the control 
of Sikh endowments, and if i t  is alleged to be unjust to  the Sikh 
orders, it must be pleaded that the failure of those orders, even 
of the Udlsis, to  organize their own self-discipline and protect the 
rights of the Sikh congregations made it a necessity. The disrup- 
tions in the Udisi  order made it  impossible to give legal embodi- 
ment to it or to  anyone of its branches. 

BIBLIOGRAPHY.-C~P~. J.  D. Cunningham, A History o f  the Sikhs, 
new ed by H. L. 0. Garrett (1918) ; art., "Sikhs" in E.R.E., by 
H. A. Rose (1920) ; M. Macaullfie, The Szklz Religion; zts Gurus 
Sacred H7rifings, etc. (1?09). The Sikh has produced little recent 
literature, but Khaziin Slngh's History and Philosophy o f  the Sikh 
Religion (Lahore, 1914) is valuable. Gokul Chand Narang. Trans- 
formatioiz o f  Sikhism (1912) and "Sikh Relics in Eastern Eengal," 

WARS 
1 Dacca Review (1916), also throw light on Sikh history. (H. A. R.) 

SIKH WARS, two Indian campaigns fought between the 
Sikhs and the British, which resulted in the conquest and annexa- 
tion of the Punjab (see PUNJAB). 

FIRST SIKH WAR (184546) 

The first Sikh War, or Sutlej campaign, was brought about by 
the insubordination of the Sikh army, which after the death of 
Ranjit Singh became uncontrollable and on Dec. 11, 1845, crossed 
the Sutlej, and virtually declared war upon the British. The 
British authorities had foreseen the outbreak, and had massed 
sufficient troops a t  Ferozepore, Ludhiana and Umballa to protect 
the frontier, but not t o  offer provocation. So complete were the 
preparations for advance that on the ~ z t h ,  the day after the 
Sikhs crossed the Sutlej, Sir Hugh Gough, the commander-in- 
chief, marched 16m. with the Umballa force t o  Rajpura; on 
the 13th the governor-general, Sir Henry Hardinge, declared war, 
and by the 18th the whole army had marched 150m. to  Moodkee, 
in order to  protect Ferozepore from the Sikh attack. The Sikh 
army is referred to  for brevity as "the Sikhs," but it  was com- 
pcse:! of Sikhs, Punjzbi Ml~slims and Hindus, as are the present 
Sikh regiments of the Indian army. Gurkha, Hindostani and 
Afghan mercenaries were also found in the ranks. 

Wearied with their long march, the British troops were enjoying 
a rest, when the news came in that the Sikhs were advancing to 
battle a t  four o'clock in the afternoon. The British had some 
10,ooo men, and the Sikhs are estimated by some authorities as 
low as ~ o , o o o  infantry with 2,000 cavalry and 2 2  guns. The battle 
opened with an artillery duel, in  which the British guns, though 
inferior in weight, soon silenced the enemy, the 3rd Light Dra- 
goons delivered a brilliant charge, and the infantry drove the 
enemy from position after position with great slaughter and the 
loss of seventeen guns. The victory was complete, but the fall of 
night prevented i t  from being followed up, and caused some of the 
native regiments t o  fire into each other in the confusion. 

Ferozeshah.-After the battle of Moodkee Hardinge volun- 
teered to serve as second in command under Gough, a step which 
caused some confusion in the ensuing battle. At 4 A.M. on Dec. 21 

the British advanced from Moodkee to attack the Sikh entrenched 
camp under the command of La1 Singh a t  Ferozeshah, orders 
having been sent to Sir John Littler, in command a t  Ferozepore, 
to  join the main British force. At 11 A.M. the British were in 
front of the Sikh position, but Littler though on his way had not 
yet arrived. Gough wished to attack while there was plenty of 
daylight; but Hardinge re-asserted his civil authority as governor- 
general, and forbade the attack until the junction with Littler was 
effected. The army then marched on to meet Littler and the 
battle did not begin until between 3.30 and 4 P.M. The engage- 
ment opened with an artillery duel, in which the British failed 
to  gain the mastery over the Sikhs, owing to the light weight of 
the British ordnance. The infantry, therefore, advanced to the 
attack; but the Sikh muskets were as good as  the British, and 
fighting behind entrenchments they were a most formidable foe. 
Littler's attack was repulsed, the 62nd Regiment losing heavily 
in officers and men, while the sepoys failed to  support the 
European regiments. But the Moodkee force, undaunted, stormed 
and captured the entrenchment, though the different brigades 
and regiments lost position and became mixed up together in the 
darkness. The army then passed the night on the Sikh position, 
while the Sikhs prowled round keeping up an incessant fire. In  
the morning the British found that they had captured seventy- 
three pieces of cannon and were masters of the whole field; but 
a t  that moment a fresh Sikh army, under T e j  Singh, came up to 
the assistance of the scattered forces of La1 Singh. The British 
were exhausted with their sleepless night, the native troops were 
shaken, and a determined attack by this fresh army might have 
won the day; but Te j  Singh, after a half-hearted attack, which 
was repulsed, marched away, whether from cowardice, incapacity 
or treason, and left the British masters of the position. 

Aliwa1.-After the battle of Ferozeshah the Sikhs retired be- 
hind the Sutlej, but early in January they again raided across the 
river near Ludhiana, and Sir Harry Smith was detached to pro- 



SI KIANG-SIKKIM 
tect that city. On Jan. 2 1  he was approaching Ludhiana when he 
found the Sikhs under Runjoor Singh in an entrenched position 
flanking his line of march at  Budhowal. H e  passed on without 
fighting a general action, but suffered considerable loss in men 
and baggage. After receiving reinforcements Sir Harry again 
advanced from Ludhiana and attacked the Sikhs a t  Aliwal on 
Jan. 28. An attack upon the Sikh left near the village of Aliwal 
gave him the key of the position, and a brilliant charge by the 16th 
Lancers, which broke the Sikh square, completed their demoraliza- 
tion. The Sikhs fled in confusion, losing sixty-seven guns, and by 
this battle were expelled from the south side of the Sutlej. 

Sobraon.-Ever since Ferozeshah Gough had been waiting to  
receive reinforcements, and on Feb. 7, his siege train arrived, 
while on the following day Sir Harry Smith's force returned to 
camp. On Feb. 10 Gough attacked the Sikhs, who occupied a 
strong entrenched position in a bend of the Sutlej. After two 
hours cannonading, the infantry attack commenced at  9 A.M. 
The advance of the first brigade was not immediately successful 
but the second brigade following on carried the entrenchments. 
The cavalry then charged down the Sikh lines from right to left 
and completed the victory. The Sikhs, with the river behind 
them, suffered terrible carnage, and are computed to have lost 
~o ,ooo  men and 67 guns. The British losses throughout the cam- 
paign were considerably heavier than was usual in Indian war- 
fare; but this was partly due to the fact that the Sikhs were the 
best natural fighters in India, and partly to the lack of energy of 
the Hindostani sepoys. After the battle of Sobraon the British 
advanced to Lahore, where the treaty of Lahore was signed on 
March I I .  

SECOND SIKH WAR-PUNJAB CAMPAIGN 1848-49 

For two years after the battle of Sobraon the Punjab remained 
a British protectorate, with Sir Henry Lawrence as resident; but 
the Sikhs were unconvinced of their military inferiority, the Rani 
Jindan and her ministers were constantly intriguing. to recover 
their power, and a further trial of strength was inevitable. The 
outbreak came a t  Multan, where on April 20, 1848, the troops of 
the Dewan Mulraj broke out and attacked two British officers, 
Mr. Vans Agnew and Lieutenant Anderson, eventually murdering 
them. On hearing of the incident, Lieut. Herbert Edwardes, who 
was Lawrence's assistant in the Derajat, advanced upon Multan 
with a force of levies drawn from the Pathan tribes of the fron- 
tier; but he was not strong enough to do more than keep the 
enemy in check until. Multan was invested by a Bombay column 
under General Whish. In  the meantime Edwardes wished for an 
immediate British advance upon Multan; but Lord Gough, as he 
had now become, decided on a cold season campaign, on the 
ground that, if the Sikh government a t  Lahore joined in the 
rising, the British would require all their available strength to  
suppress it. Multan was invested on Aug. 18 by Whish in con- 
junction with the Sikh general Shere Singh; but during the course 
of the siege Shere Singh deserted and joined the rebels, thus turn- 
ing the rising into a national war. The siege of Multan was tem- 
porarily abandoned, but was resumed in November, when Gough's 
main advance had begun, and Mulraj surrendered on Jan. 22. In  
the meantime Gough had collected his army and stores, and on 
Nov. 9, crossed the Sutlej. 

Chillianwal1a.-On Nov. 2 2  there was a cavalry skirmish a t  
Ramnagar, in which General Cureton and Colonel Havelock were 
killed. For a month after this Gough remained inactive, waiting 
to be reinforced by Whish from Multan; but a t  last he decided to 
advance without Whish, and fought the battle of Chillianwalla on 
Jan. 13, 1849. Gough had intended to encamp for the night; but 
the Sikh guns opening fire revealed the fact that their army had 
advanced out of its intrenchments, and Gough decided to seize 
the opportunity and attack a t  once. An hour's artillery duel 
showed that the Sikhs had the advantage both in  position and 
guns, and the infantry advance commenced a t  three o'clock in the 
aIternoon. The battle resulted in great loss to the European regi- 
ments, the 24th losing all its officers in a few minutes, while the 
total loss in killed and wounded amounted to 2,338; but when 
darkness fell the British were in possession of the whole of the 

Sikh line. Gough subsequently retired to the village of Chillian- 
walla, and the Sikhs returned and carried off their guns. After 
the battle Gough received an ovation from hls troops, but his 
losses were thought excessive by the public in England and the 
directors of the East India Company, and Sir Charles Napier was 
appointed to supersede hifi. Before, however, the latter had time 
to reach India, the crowning victory of Gujrat had been fought 
and won. 

Gujrat.-After the fall of Multan Whish marched to join 
Gough, and the junction of the two armies was effected on Feb. 
18. In  the meantime the Sikhs had withdrawn from their strong 
intrenchments a t  Russool, owing to want of provisions, and 
marched to Gujrat, which Gough considered a favourable posi- 
tion for attacking them. By a series of short marches he pre- 
pared the way for his "last and best battle." I n  this engagement, 
for the first time in either of the Sikh wars, the British had the 
superiority in artillery, in addition to  a picked force of 24,000 
men. The battle began on the morning of Feb. 21 with two and 
a half hours' artillery fire, which was overwhelmingly in favour of 
the British. At 11.30 A.M. Gough ordered a general advance 
covered by the artillery; and an hour and a half later the British 
were in possession of the town of Gujrat, of the Sikh camp and 
of the enemy's artillery and baggage, and the cavalry were in full 
pursuit on both flanks. I n  this battle the British only lost 96 
killed and ;oo wounded, while the Sikh loss was enormous, in 
addition to 67 guns. This decisive victory ended the war. On 
March 12, the Sikh leaders surrendered a t  discretion, and the 
Punjab was annexed to British India. 

See Sir Charles Gough and A. D. Innes, The Sikhs and the Sikh Wars 
(1897) ; R. S. Rait, Life and Campaigns of Viscount Gough (1903). 

SI KIANG, a river of south China, rising in the plateau of 
Yunnan, on land over 6,000 ft. above sea-level. The headwaters 
flow first of all southward and then turn northward, the southern 
boundary of Kwei Chow. I n  this section of the course it  is gen- 
erally known as Pa-ta-ho. The river next forms the boundary 
between the provinces of Kwei Chow and Kwang Si, for some 
distance being known in sections as the Hung Shui. I t  flows now 
through the much dissected and contorted ancient land mass of 
south-eastern China. Opposite Szengen the river has fallen 
slightly belaw 600 ft. above sea-level. Later i t  receives the 
Lung Kiang on the left bank. The river in this section is known 
as the Wu-ni-kiang, and later as the Si Kiang. Near Siinchow the 
Yu Kiang enters on the right. This tributary also rises in  Yunnan, 
and has followed a course similar to that of the upper Si Kiang. 
The course of the main river to  the neighbourhood of Siinchow 
has been a very rapid one, but from here to the sea, in spite of 
subsequent gorges and rapids, its course is more suitable to navi- 
gation. At Wuchow the Kwei Kiang enters from the left. 
After Chaoking the river splits up  into a number of streams and 
forms a great delta. The Pe Kiang enters near the head of the 
delta. The northern section of the delta streams, on which Canton 
stands, is known as the Canton river or Chu Kiang. From Canton 
southwards a large inlet reaches to  the sea. The Tung Kiang, a 
north bank tributary, also drains into the delta region. The entire 
length of the Si Kiang may be estimated at  1,250 miles. I t  is 
navigable in flood time for vessels drawing 16 ft. t o  Wuchow, 
and at  ordinary times for vessels drawing 6 ft. or more to  the 
same city. Light craft use the river as far as Hsing-i-fu. 

The Si Kiang is the great commercial highway in south China, 
and in one way or other links Hongkong, Canton, Macao, Chao- 
king and Wuchow with the interior. 

SIKKIM, a protected State of India, situated in the eastern 
Himalaya. Area 2,818 sq. miles. The country is a mass of moun- 
tains and consists of part of the main chain of the Himalayas 
and of ranges projecting southwards and gradually lessening in 
height. On the west the Singalila range divides Sikkim from 
Nepal, the chief pass into which is Chiabhanjan-la (10,320 ft.). 
On the east the Chola range forms the boundary with Tibet, the 
chief passes being the Natu-la and Jelep-la, both over 14,000 ft. 
Between these two ranges the country is split up  into moun- 
tain ridges and a succession of deep valleys, which in the south 
are only 1,000 f t .  above sea-level. The  highest peaks are Kin- 
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&injunga f t . ) ,  Siniolchu, or D.2 (22,520 it .) ,  Rinchin- / 
jhau (22,509 f t . )  and Chomiomo (22,385 f t . ) .  The line of per- 
petual snow lies at  about 17,000 feet. Between 12,000 and 15,- 
000 ft.  there are occasional plateaux, with some small lakes, e.g., 
a t  Changur, to  which cattle are driven for grazing in the summer. 
Forests cover the mountain slopes from 9,000 to 12,000 ft. 
and lower down give place to cultivation. From 6,500 to 4,500 ft. 
the slopes have been completely denuded and brought under 
cultivation, crops of maize, millets and pulses being raised. At 
lower levels the slopes are terraced and rice is grown wherever 
irrigation is possible. The chief river is the Tista, which is formed 
by the confluence of the Lachen and Lachung in the north of 
sikkim. l-he valleys drained by these two affluents are broader 
and more open than those in the south into which the steep sides 
of the mountains descend abruptly, forming narrow gorges. The 
capital is a t  Gangtok. As is natural in  a country with elevations 
varying from 1,000 to over 28.000 f t . ,  every variety of climate 
and vegetation, sub-tropical, temperate and arctic, is en- 
countered. The rainfall is heavy, as the mountains are ex- 
posed to the moisture-laden monsoqn winds blowing up from 
the Bay of Bengal and averages 137 in. a year at Gangtok. The 
exuberance of the flora may be imagined when it  is considered 
that the flowering plants comprise some 4,000 species of rhodo- 
dendron. Butterflies abound and comprise about 600 species. 
Among mammals, the most interesting are the snow leopard, the 
cat-bear, the musk deer and two species of goat antelope. 

The population numbers (1931) 109,808, of whom the majority 
are x e ~ a l e s e  by OrXln or actual blrth~lace. The other races 
are chiefly Bhotias of Tibetan extraction (10,980) and Lepchas 
(13,060). The L e ~ c h a s ,  whose own name for  themselves is 

R o n g ~ a ,  i.e., the people of the valleys or-ravines, are believed 
to be the earliest inhabitants of Sikkim and to be of Indo-Chinese 
origin. As their name implies, they are chiefly denizens of the 
wlrmer valleys. A peaceful, simple people, they have been re- 
 laced a t  higher levels by the more industrious and pushing 
Nepalese, who are a hardy race of cultivators. The Bhotias are 
mainly graziers, who make their homes at  higher elevations. 
Buddhism, the State religion, is professed by one-third of the in- 
habitants, chiefly the Bhotias and Le~chas ,  for most of the 
Nepalese are Hindus. There are a number of Buddhist monas- 
teries picturesquely placed on the summits and shoulders of the 
hills, of which the most important is a t  Pemionchi. The Buddh- 
ism prevalent is of the lamaistic type found in Tibet. The popu- 
lation is essentially agricultural, each family living in a home- 
stead on its own land; and there are no close clusters of houses 
that can be dignified with the name of village except round a few 
market places and in the Lachen and Lachung valleys. 

History.-The ruling family is Tibetan, and claims descent 
from one of the Gyalpos or princelings of eastern Tibet. Their 
ancestors found their way to Lhasa and, in 1641, overcame the 
Lepcha chiefs of Sikkim. One of them established his government 
and introduced Buddhist Lamaism as a State religion. Till the end 
of the 18th century Sikkim was practically a dependency of 
Tibet, where its ruler was designated Governor of Sikkim. 

British relations with Sikkim began in 1816, when the Tarai 
or submontane portion of Sikkim (now included in Darjeeling), 
which had been occupied by the Nepalese, was restored to the 
raja by  the treaty concluded a t  the end of the Nepalese War. 
I n  1839 the site of Darjeeling was ceded to the British for use 
as a sanatorium. I n  1849 the British resumed the whole of the 
Tarai and the outer hills, as punishment for repeated insults and 
injuries culminating in the imprisonment of Dr. Campbell, super- 
intendent of Darjeeling, and Sir Joseph Hooker, when travelling 
in Sikkim. I n  1861 the despatch of a British force was required 
to impose a treaty defining good relations. The maharaja, however, 
refused to carry out his obligations and persisted in living in 
Tibet; his administration was neglected, his subjects oppressed, 
and a force of Tibetan soldiers was allowed, and even encouraged, 
to  erect a fort in Sikkim territory. The Government was forced 
in 1888, to send an expedition, which drove the Tibetans back 
Over the Jelep pass. A was then with 
China in ~ S g o ,  whereby the British protectorate over Sikkim 

was acknowledged and the boundary of the State defined: to this 
was added a supplemental agreement relating to trade and domes- 
tic matters, which was signed in 1893. A British political officer 
was appointed to assist the maharaja in the administration with 
a Durbar or Council composed of the chief civil officers and 
lamas. The maharaja refused to co-operate and tried to flee 
to Tibet through Nepal, where he was stopped by the Nepalese 
and made over to the British. H e  then resided as a State pris- 
oner near Kurseong in the Darjeeling district and died in 1914. 
The present maharaja, Sir Tashi Xamgyal, K.C.I.E., who suc- 
ceeded in 1914, was invested with full ruling powers in 1918. 

See Hooker, Himalayan Jour~~aE (1854) ; Gazetteer of Sikkim ( ~ a l -  
cutta, 189%) ; L. A. Waddell, Among the Himalayas (189%) ; D. W. 
Freshfield, Round Kangchenjunga (1903) ; J .  Claude White, Sikhim 
and Bhutan (1909) ; Earl of Ronaldshay, Lands of the Thunderbolt 
(1923). 

SILAGE: see ENSILAGE. 
SILAS ( f E  A.D. 50), early Christian prophet and missionary, 

was the companion of St. Paul on the second journey, when he 
took the place formerly held by Barnabas. The  tour included 
S. Galatia, Troas, Philippi (where he was imprisoned), Thes- 
salonica and Bergel, .#here Sills 7P;as left with Timothy, thcugh 
he rejoined Paul a t  Corinth. H e  is in all probability 
the Silvanus' who is associated with Paul in the letters to  the 
Thessalonians, mentioned again in 2 Cor. i. 19, and the bearer and 
amanuensis of I Peter (see v. 12). I t  is possible, indeed, that he 
has a n  even closer connection with this letter, and some scholars 
(e.g., R. Scott in The Pauline Epistles, 1909) are inclined to give 
him a prominent place among the writers of the New Testament. 
H e  was of Jewish birth and probably also a Roman citizen. 

SILAY, a municipality of the province of Negros Occidental, 
Island of Negros, Philippine Islands. on the north-west coast, 
about 10 mi. N. of Bacolod, the provincial capital. Pop. (1939) 
~ 9 ~ ~ 8 3 ;  21,632 were males and 28 were whites. 

SILCHESTER, a parish in the north of Hampshire, England, 
about 10 m. S. of Reading, containing the site of the Rornano- 
British town Calleva Atrebaturn. The site was completely ex- 
cavated between 1889 and 1909 and the whole plan of the ancient 
town within the walls recovered; unfortunately the excavators 
had to abandon their task before the suburbs, cemeteries and 
whatever else may lie outside the walls had been examined. The 
results are published in Avchaeologia, the official organ of the 
London Society of Antiquaries. (See BRITAIN: Roman.) Exca- 
vated areas were covered in again, but the ruins of the town hall, 
which have been famous since the 12th century, still remain. All 
relics recovered are placed in Reading museum. 

SILENT TRADE: see TRADE, PRIMITIVE. 
SILENUS, in mythology, the son of Hermes (or Pan) and a 

nymph. The companion and nurse of Dionysus, he often ap- 
peared in a r t  and in satyr-plays in the god's train. H e  now 
and then emerged into cult, and a story, variously located in 
Asia Minor or Macedonia, showed King Midas as catching one 
(there were presumably many Silenuses, Silenoi, old satyrs) by 
making him drunk, and as  being instructed by him on the woes 
of human life. In  art he generally appears as a little pot-bellied 
old man, with a snub nose and a bald head, riding on an ass and 
supported by satyrs; or he is depicted lying asleep on his wine- 
skin, which he sometimes bestrides. A more dignified type is 
the Vatican statue of Silenus carrying the infant Dionysus, and 
the marble group from the villa Borghese in the Louvre. 

See Preller-Robert, Griechische Mythologie (1894), pp. 729-35; 
Roscher's Lexikon (s.v.). 

SPLESIA, the name of a district in the East of Europe, the 
greater part of which is included in the German Reich and is 
known as German Silesia. A smaller part, called Austrian Silesia, 
was included in the empire of Austria Hungary. 

German Silesia, a province of Prussia, is bounded by Branden- 
burg, Grenzmark, Polish and Czech territories, and the Land and 
province of Saxony. Besides the bulk of the old duchy of Silesia, 
it includes the countship of Glatz, a fragment of the Neumark, 
and part of Upper Lusatia, taken from the kingdom of Saxony 

IFor the abbreviation, cf. Lucas, Prisca (=Priscilla), Sopater 1 (= Soupater). 
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in 1815. The province, with an area of 14,681 sq.mi., second 
largest in Prussia, is divided into three governmental districts: 
Liegnitz and Breslau comprising Lower Silesia, and Oppeln tak- 
ing in the greater part of mountainous Silesia. By the Treaty 
of Versailles i t  was decreed that 122 sq.mi. of territory in Upper 
Silesia, with a population of 48.446, should be ceded to Czecho- 
slovakia. I n  nearly all the other districts of Upper Silesia a 
plebiscite was taken in 1921 as  to whether they should remain 
German or become Polish. It indicated that though the total 
majority was for Germany, many districts had Polish majorities; 
this led to difficulties and the question was referred to  a commis- 
sion of the council of the League of Nations. According to the 
findings of this commission 1,241 sq.mi., with a population of 
892,457, were assigned to Poland. The new boundary cut across 
a homogeneous industrial area, and, in order to  alleviate economic 
distress, certain stipulations were made whereby the internal com- 
merce of the area could be carried on very much as before. In 
May 1939, the population of Silesia was 4,845,589, giving a 
density per sq.mi. of 330. In  Lower Silesia two-thirds of the p o p  
ulation is Protestant, in Upper Silesia the great majority is 
Roman Catholic. After Hitler's conquest of Poland in 1939 the 
Silesian frontier was extended eastward. 

Physiographically the province falls into three parts. Along 
its southwestern border we have the Sudetic range, its ridge pre- 
senting an almost unbroken line, everywhere over 1,500 ft. high, 
and rising t o  over 5,000 ft. in the Riesen Gebirge. This range is 
composed of Archaean and Primary rocks, the latter of which 
have, in places, coal-bearing strata. The southeastern and eastern 
boundaries are drawn along the Tarnowitz plateau and its north- 
westward extension; this plateau is formed of secondary rocks, 
but in  the south there are carboniferous outcrops. Between these 
two sets of heights lies Silesia proper, a depression watered by the 
Oder and its tributaries, and covered with recent deposits, among 
which fairly large stretches of loess are notable. The average 
January temperature is about 30' F.; July 70' F., but the figures 
vary greatly at  different altitudes. On the lowlands the annual 
rainfall is just over 2 0  in., but it is much higher on the hills. 

The mines and the good agricultural land attracted German 
settlers up the Oder in the middle ages, and the land became 
essentially German, but there are traces of the older Wendish 
population still to be found among the inhabitants. In  the plain, 
especially on the loess, there is rich agricultural land, and the 
chief crops are wheat, oats, hops, sugar beet and fruit. To the 
north of the Oder the land is poorer, heath and scrubby pine- 
woods, and here the potato, rye and flax are the agricultural 
staples. The same is true of the Lusatian region. I n  earlier times 
Silesia was famed for its sheep; and wool, flax and an abundance 
of water led to the establishment of a textile industry. Later 
cotton was introduced and water-power was replaced by steam 
produced by coal from the neighbouring mines. At Gorlitz and 
Schweidnitz woollens are manufactured; a t  Hirschberg and Neu- 
stadt, linen; a t  Glatz and Reichenbach, cotton; and at  Schmiede- 
berg, carpets and plush. Several of these towns also manufacture 
glass and porcelain. At Waldenburg coal is mined, and there are 
ironworks; the manufacture of machinery is carried on in many 
Silesian towns. 

The slopes of the Sudetes are covered with fine pine forests 
and here we have manufactures dependent on a good supply of 
wood; e.g., paper, toys and matches. The plain, with its soft 
rocks, is supplied with building material from the quarries of the 
Sudetes. Above the tree line are the summer pastures of large 
herds of cattle. I t  is only the smaller share of the great industrial 
region of the southeast that has remained to Germany, but 
Silesia is still important for its coal mines, and its iron-, lead- 
and zinc-smelting works. Along the Sudetes a t  various places 
there are mineral springs. 

The main line of communication is the railway that runs from 
Sagan via Liegnitz and Breslau to Oppeln, where it  branches, 
sending one arm to Beuthen in the industrial southeast, and the 
other via Ratibor, the upper Oder and the March valleys towards 
Vienna. This main line throws off a number of branches north- 
eastward to Poland. Another line runs roughly parallel t o  it  from 

Hoyerswerden to Ratibor passing through a number of industrial 
towns. I t  is linked with the main line at  numerous points. The 
Sudetes are crossed by three important railways, from Gorlitz, 
from Waldenburg and from Glatz. The Oder is navigable nearly 
throughout the province; i.e., from Kosel, whence the Klodnitz 
canal enables barges to  tap the industrial region around Gleiwitz 
and Hindenburg. During World War I1 the Hitler canal was 
opened to connect the Oder with the Vistula and Dniester river 
systems to the east. Breslau is the commercial as well as the 
political capital. 

HISTORY 
E a r l y  Perid.-From the evidence of place names, it  ap- 

pears as though the population of Silesia was at  one time Celtic; 
but when its historical records begin with its incorporation into 
the new kingdom of Poland (c. A.D. ~ o o o ) ,  we find it populated 
by Slavonic tribes, one of which, deriving its name from the 
mountain Zlenz, gave Silesia its name. On the death of Boleslaw 
I11 of Poland (1138), his dominions were partitioned, and 
Silesia was constituted a separate principality, which in 1163 was 
divided into the ducatus Zlesie and the ducatus Opoliensis, these 
again disintegrating during the succeeding centuries into ever 
smaller units. By the end of the 14th century, Silesia consisted 
of 18 principalities: Breslau, Brieg, Glogau, Jauer, Liegnitz, 
Miinsterberg, Oels, Schweidnitz and Steinau in Lower Silesia; 
Beuthen, Falkenberg, Kosel, Neisse, Oppeln, Ratibor, Strehlitz, 
Teschen and Troppau in the upper district. As members of the 
Piast house and pri~zcipes Poloniae, the Silesian dukes remained 
outside the German empire; but as from the first they adopted 
the policy of inviting German settlers to fill their vacant land, 
and founding towns which enjoyed German law, their lands soon 
became virtually German. The result was much material pros- 
perity; forest and swamp lands were reclaimed; the weaving and 
mining industries acquired great importance and Breslau (which 
was refounded c. 1250 as a German town) became a large mar- 
ket for the wares of the east and the west. 

At the beginning of the 14th century the Silesian dukes ex- 
changed their nominal allegiance to Poland for allegiance to  Bo- 
hemia, becoming members of the empire; and as some of the 
Piast dynasties died out, their lands were appropriated as crown 
land by the kings of Bohemia. The earlier Bohemian overlords 
justified their intrusion by their vigorous administrative and other 
reforms; the cities in particular enjoyed greatly increased ma- 
terial prosperity and political importance. Later, however, the 
Bohemian connection involved Silesia in the Hussite wars. I n  
1420 Silesia supported Sigismund against the Bohemian rebels, 
whom it regarded as dangerous to the German nationality, but 
suffered in consequence a series of devastating invasions (1425- 
35) which permanently weakened the German element. Had the 
Hussite, George of PodEbrad, who was accepted by most of the 
Silesian dynasties, but fiercely repudiated by the burghers of 
Breslau, retained the Bohemian throne which he mounted in 1457, 
the Slavonic element might have regained the upper hand; but he 
was replaced by Matthias Corvinus, whom Silesia readily recog- 
nized as overlord. Corvinus' reforms, although effective, were 
financially exacting, and under his successor Vladislav the Silesians 
exacted concessions which gave them virtual autonomy. 

The estates of Silesia accepted the accession of Ferdinand I of 
Habsburg without demur (Dec. 5 ,  1526), but under their new 
dynasty they soon lost almost all their old rights, and the land 
gradually passed to the crown as the old dynasties became extinct. 
After an uneventful period, the land was almost ruined by the 
Thirty Years' War (1618-48) in which Silesia, which was almost 
wholly Protestant, had joined with the rebellious Bohemians. I t  
was punished less severely than Bohemia, but for years was the 
battlefield of contending armies, and overrun by lawless mer- 
cenaries. Three quarters of the population lost their lives, and 
trade and industry were brought t o  a standstill. Owing to the 
permanent diversion of trade routes, and the disregard by the 
Habsburgs of their undertakings towards their Protestant sub- 
jects, recovery was slow, although the representatives of Charles 
XI1  of Sweden secured for the Silesians some religious liberty, 
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and the emperor Charles VI. tried to stimulate trade with Austria. 

I n  1740 FrederickII. of Prussia laid claim to the former Duchies 
of Liegnitz, Brieg, Jagerndorf and Wohlau, on the strength of a 
testamentary disposition made in 1537 and later annulled. He OC- 

cupied Lower Silesia, which Maria Theresa was forced to yield 
him in 1741, and in I742 extorted from Austria the whole re- 
mainder of Silesia except the districts of Troppau, Teschen and 
Jagerndorf. Maria Theresa's tenacious endeavour to  recover her 
lost province proved unsuccessful, although in the Seven Years' 
War (Q.v.) she was near success. 

A u s t r i a n  Si1esia.-The history of Austrian Silesia is shortly 
told. I t  was combined with Moravia until 1849, when it  was cre- 
ated a separate Crownland. I n  1918 the Germans of Silesia 
claimed the right of self-determination, but their country was at-  
tributed to Czechoslovakia. The frontiers of Teschen (q .v . ) ,  
which was disputed by Czechs and Poles, had to be drawn by 
the Allied Powers. I n  1927 it became Czech; it  was seized by 
Poland in 1938 and by Germany in 1939. 

Pruss ian  Si1esia.-Prussian Silesia, on annexation, was reor- 
ganized completely. The old local institutions were abolished, and 
ihe country beia~i ie  aii integral part uf Prussia. Frederick XI., 
who visited it  yearly and appointed a special Minister for Silesia, 
introduced many important reforms and laid t,he foundations for 
its industrial development, in particular reviving the old mining 
and weaving industries. I n  1815 Silesia was enlarged by a part 
of Lusatia, and henceforward developed very rapidly with the 
increasing importance of coal. I t  became highly industrialized, 
large mining areas and industrial towns, the latter with an almost 
wholly German population, alternating with agricultural districts 
inhabited by Polish peasantry. 

On the re-creation of the Polish State in 1918 the question of 
the attribution of Upper Silesia, with its great mineral wealth and 
mixed population of 2,280,902, became one of great importance. 
I t  was decided and provided by Article 88 of the Treaty of Ver- 
sailles (1919) that the inhabitants of Upper Silesia should be 
called upon to decide by plebiscite whether they would belong to 
Germany or Poland (except in the purely German districts of 
Falkenberg, Grotthau, Neisse, part of Neustadt and Hultschin), 
the supreme authority in  the area meanwhile being vested in an 
Inter-Allied commission consisting of one representative of 
France, Great Britain and Italy respectively. On Feb. I ,  1920, 
Allied troops occupied the plebiscitary district; local German 
officials were subordinated to the Inter-Allied authorities, and the 
German police replaced by a special polling police, composed half 
of German-speaking and half of Polish-speaking inhabitants. 

T h e  Plebiscites.--On the whole, the collaboration of the 
Inter-Allied control and the German officials proved satisfactory. 
Both the Poles (under Korfanty) and the Germans opened an 
active canvassing campaign; and the Poles, after previous ex- 
cesses, attempted on Aug. 19, 1920, to  seize the country by force, 
and order was not restored for  several weeks. The Polish terror- 
ism revived when the date of the plebiscite was announced for 
March 20, 1921, reaching a climax before the plebiscite, and re- 
commencing after it. Bands, chiefly recruited from Congress Po- 
land, usurped authority. The poll showed 717,122 votes for Ger- 
many and 483.514 for Poland. I n  664 districts there was a Ger- 
man, in  597 a Polish majority. Practically all the towns voted 
for Germany. There was a Polish majority in the administrative 
districts of Rybnik, Pless, Beuthen, Tarnowitz and Gross-Streh- 
litz. The Inter-Allied Commission proved unable to agree on the 
allocation of the disputed regions, the French representative (who 
had from the first been accused of tacitly supporting the Poles) 
wishing to allot the whole of southern and eastern Upper Silesia 
to  the Poles, while the British and Italian representatives wished 
to apportion the industrial region to Germany. Protracted diplo- 
matic negotiations between Paris, London and Rome led to no 
result. At the end of April a report became current that the 
Council of Ambassadors had given only the districts of Rybnik 
and Pless to  Poland; whereupon in May, Korfanty, a t  the head 
of a force armed and reinforced from Poland, occupied the whole 

THE PARTITION OF UPPER SILESIA 

south-eastern part of Upper Silesia, nominated himself dictator 
o f  these districts, took over the administration, and treated even 
the Allied officials so curtly that they were obliged t o  vacate the 
regions occupied by the Poles, except the larger towns. A further 
Polish advance was prevented, after severe fighting, by the Ger- 
man defence force, composed of Upper Silesians and volunteers 
from other parts of the Reich, under Gen. Hofer. 

After fruitless attempts to  negotiate with Korfanty, the Allies 
dispatched reinforcements of French and British troops to  Upper 
Silesia. Lengthy negotiations were carried on with the German 
defence force, and British troops had, by June 20, re-occupied the 
larger towns, the Poles commanding the rural districts. Korfanty 
now lost control over his bands, which plundered the villages; 
work in many mines and ironworks stopped and the industrial dis- 
trict suffered severe losses. 

I 

THE DECISION OF THE LEAGUE OF NATIONS 

After prolonged and open disagreement between the Allied 
Powers, France wishing to assign the whole industrial region to 
Poland, Great Britain to  leave all except the south-east corner, 
with F'less and Rybnik, to Germany, it  was decided, Italy- and 
Japan supporting the British view, to  entrust the decision t o  a 
commission of the Council of the League of Nations. This com- 
mission was ultimately constituted by the representatives of 
Japan (chairman), Brazil, China, Spain and Belgium. An award, 
published on Oct. 20, 1921, assigned to Poland a t  least 75% of 
the aggregate material wealth of the country. I n  order to  guar- 
antee the continuity of the economic life of the region during 
a provisional period of readjustment, and to provide for the pro- 
tection of minorities, the commission recommended that a general 
convention be concluded between Germany and Poland, so as to  
place Upper Silesia under a special rigime during the transitional 
period, and that an advisory "Upper Silesian Mixed Commission" 
should be set up, together with an arbitral tribunal for settling 
private disputes occasioned by  the temporary measures. 

The provisional or transitional period was to be I 5 years. Dur- 
ing that period: ( I )  Railway and tramway systems, privately 
owned or municipal, to  continue under the terms of their con- 
cessions, and the German State railways to be put under a joint 
system of operation. Railway rates to  be uniform; the State in- 
surance of employees in  the Silesian railway system to be under- 
taken by that system; a single accounts office to be set up  for 
the whole system; expenses of new construction to be charged 
to a separate account, and borne by the State in whose territory 
it  was carried out; the working capital for operation to be lent 
by the German State, and interest charged to the account of this 
system; profits or deficits to  be divided between the two coun- 
tries in proportion to the length of line and amount of traffic 
belonging t o  each. (2) The German mark was to be the only legal 
unit of currency, and Poland was to  recognize the rights of the 
Reichsbank for a period not exceeding 15 years, but by agreement 
the two Governments might modify this arrangement earlier. 
(3) While the German monetary system was maintained in the 
Polish zone, the postal, telegraph and telephone charges should 
be in German currency. (4) The customs frontier should coin- 
cide with the political frontier, and the German and Polish cus- 
toms law should apply, with certain exceptions. 

For six months incoming goods from other countries, on which 
German or Polish duties had been paid previously to the partition, 
should cross the frontier without duty. For 15 years, natural 
products originating or coming from one of the two zones of the 
plebiscite area, and destined for consumption in the other, should 
cross the frontier free of duty. For six months, raw, half-manu- 
factured and unfinished products of industrial establishments in 
one zone, destined for industrial establishments in the other, 
should cross free of duty; and this should continue for 15 years 
when the products, as finished, were intended for free importation 
into the country of origin. Natural or manufactured products 
origrnating in the Polish zone should, on importation into the Ger- 
man customs territory, be exempt from duty for three years from 
the date of the frontier-delineation. As regards export, the two 
countries should facilitate for I j years the export of such pro- 
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ducts as were indispensablefor industry in either zone. (5) Poland 
was to permit, fo r  IS  years, the exportation to  Germany of the 
products of the coal-mines in the Polish zone, and Germany 
similarly to  Poland in respect of the mines in the German zone. 
(6) For the 15 years, any inhabitant regularly domiciled or occu- 
pied in the plebiscite area should receive a "circulation permit," 
free of payment, enabling him to cross the frontier without other 
formalities. (7) Generally, the two countries should respect pri- 
vate rights. 

A German-Polish conference met a t  Geneva on Nov. 23, 1921, 
and a detailed convention was signed on May 15, 1922. On the 
whole, the industrial provisions suggested by the League worked 
unexpectedly smoothly. The prosperity of Polish Silesia was 
greatly furthered by the British coal strike of 1926. On the 
German side there was a tendency to transfer capital from Silesia 
to the Ruhr. A curious difficulty arose when the three-year duty- 
free period expired, owing to the world glut of coal. Germany 
was anxious to stop the free imports a t  the earliest date, while 
Poland wished for their continuance. This difference was a major 
obstacle to the conclusion of a German-Polish commercial treaty. 
An appeal by the German Government to the Permanent Court of 
International Justice against certain Polish expropriations, re- 
sulted in a decision by the Court generally in favour of Germany 
(1926). In  1939, all of Upper Silesia was seized by Germany. 

BIBLIOGRAPHY.-C. Grunhagen, Geschichte Schlesiens (z vols., 
Gotha, 1884-86), and Schlesien unter Friedrich dem Grossen (z vols., 
Gotha, 18 o 92) ; M. Morgenbesser, Geschichte von  Schlesien (1892) ; 
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F. Rachfahl, Die Organisation der Gesamtstaatsverwaltung Schlesiens 
vor dem dreissigjalzrigen Kriege (Leipzig, 1894) ; H. Fechner, Ge- 
schichte des schlesischen Berg- und Huttenwesens 1741-1806 (1903). 
See also the Zeitschrift des Vercins fur Geschichte und Altertz~*t 
Schlesiens (Breslau, 1855 seq.), and Oberschlesische Heimat, Zeit- 
schrift des oberschlesischen Geschichtsveretns (Oppeln, 1905 seq.). 
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SILESIA, formerly a province of the Austrian monarchy, 
after 1918 a part of Czechoslovakia, and occupied in 1938-39 by 
Germany, covering an area of 1,708 sq.mi., stretched along the 
northeastern flank of the Jesenik (or Gesenke) mountains across 
the lowland of the Upper Oder t o  the northern slopes of the Jab- 
lunkovskk hory. I t  is traversed by the Vistula and the Oder with 
its affluents, the Oppa and the Olsa. A tongue of Moravia along 
the right hank of the Oder almost cut it  into two parts. In the 
valley and to the southeast, the fertile soil invites agriculture. 

There, cereals, fruit, and poultry are the principal products, 
whereas in the more mountainous region forestry, dairy-farming, 
and sheep breeding together with the growth of fodder plants are 
typical. 

But Silesia is chiefly noted for its mineral wealth, consisting of 
coal, iron-ore, lead, marble, and slate. The foundation of its great 
and varied industrial activity was the coal of the basin of 
Mahrisch-Ostrau, which was the largest field in Czechoslovakia, 
giving a rich coking variety much of which goes to the large iron 
and steel foundries of Witkowitz nearby. 

In  1921 the population numbered 672,286, of whom 39.3% were 
German, 13 jyo Poles, and 46.3% Czechoslovaks. A part of the 
former Austrian province of Silesia had been given to Poland with 
the principal town of Teschen (q v ) 

Czechoslovak Silesia was not maintained as a separate province, 
but was joined with Moravia (q.v.) into one administrative unit. 
As a result of the Four-Power Conference at  Munich on Sept. 29, 
1938, the larger part of Czechoslovak Silesia \?as ceded to Ger- 
many. 

On Nov. I ,  1938, a frontier agreement was signed between 
Czechoslovakia and Poland according to which 419 sq.mi. of 
former Czechoslovak Silesia with a population of 241,698, was 
ceded to Poland. 

The principal cities of Czechoslovak Silesia are Opava (Trop- 
pau) with 36,030 inhabitants and Krnov (J~gerndorf)  w ~ t h  21,129 
inhabitants. Both are important centres for the manufacture of 
agricultural machinery and textiles, and were ceded in Oct. 1938 

to Germany. (H. KO.) 
SILESIAN WARS, the name given to the contests between 

Austria and Prussia for the possession of Silesia. The first (1740- 
42) and second ( 1 7 ~ ~ - ~ j )  wars formed a part of the great 
European struggle called the War of the Austrian Succession 
(q.v.), and the third war (1756-62) similarly a part of the Seven 
Years' War (9.v.). 

SILHOUETTE, ETIENNE DE ( I  709-1 767), controller- 
general of France, was born a t  Limoges on July s ,  1709. He 
travelled extensively while still a young man and attracted atten- 
tion by English translations, historical writings, and studies on 
the financial system of England. Successively councillor to the 
parlement of Metz, secretary to  the duke of Orleans, member 
of the commission on delimitation of Franco-British interests in 
Acadia (1749), and royal commissioner in the Indies Company, 
he was named controller-general through the influence of the 
marquise de Pompadour on March 4, 1759. The court a t  first 
reposed a blind confidence in him, but, when he proposed a land- 
tax on the estates of the nobles and the reduction of pensions, a 
storm of opposition broke on the unfortunate minister. In  allusion 
to the sacrifices which he demanded of the nobles, even the con- 
version of their table plate into money, silhouette became the 
popular word for a figure reduced to simplest form. Silhouette 
was driven from office in 1759 and withdrew t o  Brie-sur-Marne. 
He died on Jan. 20, 1767. 

For a list of his writings see QuCrard, France litte'raire, ix. 138. A 
Testament politique, published under his name in 1772, is apocry- 
phal. See J. P. Clement and A. Lemoine, M. de Silhouette (Paris, 
1872) ; M. Guillaumat-Vallet, Le ContrGleur-Gene'ral Silhouette et ses 
reformes en matilre financilre (1914). 

SILHOUETTE, the shadow outline of an object, usually a 
profile, obtained by  projecting the shadow on to a sheet of white 
paper, tracing in the outline and afterwards filling in with a dark 
colour. About 1750 it  became popular to have profile portraits 
cut out of black paper with scissors and mounted. 

SILICA, in chemistry, the name ordinarily given to amor- 
phous silicon dioxide, SiOz. This chemical compound is widely 
and most abundantly distributed in nature, both in the free 
state and in combination with metallic oxides, constituting about 
60% of the solid crust of the earth. Free silica constitutes the 
greater part of sand and sandy rocks; when fairly pure it occurs 
in the large crystals which we know as quartz ( q . ~ . ) ,  and which, 
when coloured, form the gem-stones amethyst, cairngorm, cat's- 
eye and jasper. Tridymite (9.v.) is a rarer form, crystallo- 
graphically different from quartz, and cristobalite is still rarer. 
Amorphous forms also occur: chalcedony ( q . ~ . ) ,  and its coloured 
modifications agate, carnelian, onyx and sard, together with opal 
(q9.v.) are examples. Amorphous silica can be obtained from 
a silicate (a  compound of silica and a metallic oxide) by fusing 
the finely powdered mineral with sodium carbonate, decomposing 
the sodium silicate thus formed with hydrochloric acid, evaporat- 
ing to dryness to  convert the colloidal silicic acid into insoluble 
silica, and removing the soluble chlorides by washing with hot 
water. On drying, the silica is obtained as a soft white amorphous 
powder, insoluble in water and in all acids except hydrofluoric; 
i t  dissolves in hot solutions of the caustic alkalis and to a less 
extent in alkali carbonates. I t  melts a t  1,710' C, and in the 
electric furnace it may be distilled, the vapours condensing to a 
bluish-white powder. The melting point is not that of amorphous 
silica or ordinary quartz, for above 870' C this is unstable and is 
converted to tridymite; this in turn becomes unstable above 
1,470' C, being then converted into cristobalite, and it is this 
form which is stable at  the melting point. Under the very high 
pressures prevailing during the crystallization of igneous rocks, 
however, the limit of stability of quartz would be greatly raised, 
since its density (2.65) is greater than that of tridymite (2.3), 
and this probably accounts for the comparative rarity of the 
latter in spite of the rocks having crystallized a t  above I,OOO" C. 
On the crystal structure of these forms of silica see Sir W. H.  
Bragg and R.  E. Gibbs, Proc.  Roy. Soc., 1925-26: R .  W. G.  
Wyckofr, Anher. J. Sci., 192 5. 

Quartz which has been heated above 575' etches differently 
from ordinary quartz and is therefore called 0-quartz, the un- 
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heated variety being a. Since quartz crystals have no plane or cen- 
tre of symmetry, they can exist in  two forms which rotate the 
  lane of polarization of light in opposite directions and are related 
to one another as an object and its image. 

Silicates.-These compounds are to be regarded as salts of 
silicic acid, or combinations of silicon dioxide and metallic basic 
oxides; they are of great importance since they constitute the 
commonest rock-forming and many other minerals, and occur in 
every ~ e t r o ~ r a ~ h i c a l  species. The parent acid, silicic acid, was 
obtained by T .  Graham by dialysing a solution of hydrochloric 
acid to  which sodium silicate had been added, a colloidal silicic 
acid being retained in the dialyser. This solution may be con- 
centrated until i t  contains about 14% of silica by open boiling, 
and this solution on evaporation in a vacuum gives a transparent 
mass of metasilicic acid of approximate composition, H~Si03. 
The colloidal solution is a tasteless liquid having a slight acid 
reaction; it  gradually changes to  a clear transparent jelly, which 
afterwards shrinks on drying. This coagulation is brcught about 
very quickIy by salts) especially those of multivalent metals. 
(See COLLOIDS.) The natural silicates may be regarded as fall- 
iug irllo five ~ldsses, v~L. ,  orrhosiiicates, derived from Si(GH)*; 
metasilicates, from SiO(OH)z, disilicates, from si203(0H)2; 
trisilicates, from Si305(OH)z; and basic silicates. These acids 
lnay be regarded as derived by the partial dehydration of the 
ortho-acid. Another classification is given in METALLURGY; a 
list of mineral silicates is given in MINERALOGY, and for the Syn- 
thetical production of these compounds, see also PETROLOGY. 

Certain naturally occurring silicates, eX.7 kaolin, and specially 
prepared amorphous silica, have the power of absorbing colour- 
ing matters from oils and thus improving their appearance. 

Solutions of sodium silicate containing excess of silica 
(SiOz:NazO>I) are used as adhesives and Possess great advan- 
tages over ordinary zidhesives in certain cases, eX.7 sticking 
paper to metals 

SILICON, a non-metallic chemical element. I t  is not found 
in the uncombined condition, but in  combination with other ele- 
ments it  is, with the exception of oxygen, the most widely dis- 
tributed and abundant of all the elements. I t  is found in the form 
of oxide (silica), either anhydrous or hydrated, as quartz, flint, 
sand, chalcedony, t r id~mi te ,  opal, etc., but occurs chiefly in the 
form of silicates of aluminium, magnesium, iron, and the alkali 
and alkaline-earth metals, forming the chief constituent of various 
clays, soils and rocks. I t  has also been found as a constituent of 
various parts of plants and has been recognized in the stars. The 
element (symbol Si, atomic number 14, atomic weight 28.06, 
isotopes 28, 29, 30) exists in two forms, one amorphous, the other 
crystalline. The older methods used for  the preparation of the 
amorphous form, namely the decomposition of silicon halides or 
silicofluorides by the alkali metals, or of silica by magnesium, 
give an impure product, but if a small proportion of magnesia is 
added in the last case, the product is of about 96% purity. 'The 
crystalline form may be prepared by heating potassium silica- 
fluoride with aluminium, by heating silica with magnesium in the 
presence of zinc, or by volatilizing the amorphous variety from an 
electric furnace. A somewhat impure silicon (containing 90-98% 
of the element) is made by heating coke and sand in an electric 
furnace, the coke being present in  insufficient quantity to form 
carborundum (q.v.), or by  heating silica and carborundum simi- 
larly. The crystalline solid has specific gravity about 2.4, and the 
amorphous about 2.3 j; the melting points are about 1,450' C. 

Amorphous silicon is a brown powder, the crystalline variety 
being grey, but differing according to the method of preparation. 
The specific heat varies with the temperature, from 0.136 a t  
-3g0 C to 0.2029 a t  23z0 C. Silicon is attacked rapidly by 
fluorine a t  ordinary temperature, and by chlorine when heated in 
a current of the gas. It undergoes a slight superficial oxidation 
when heated in oxygen. I t  combines directly with many metals 
on heating, whilst others merely dissolve it. I t  decomposes am- 
monia a t  a red heat. liberating hydrogen and yielding a com- 
pound containing silicon and nitrogen. I t  reduces many non- 
metallic oxides. I t  is only soluble in a mixture of hydrofluoric 
and nitric acids or in solutions of the caustic alkalis. in the latter 

case yielding hydrogen and a silicate: 
Si+2KHO+H20 = KzSi03+ 2H2, 

a reaction which has been utilized for the large-scale production 
of this gas for military balloons. On fusion with alkaline carbo- 
nates and hydroxides i t  undergoes oxidation to silica which dis- 
solves in excess of alkali yielding alkaline silicates. 

Hydrides.-when hydrochloric acid reacts with magnesium 
silicide (produced by heating together two parts of magnesium 
and one part of silica), a spontaneously inflammable mixture of 
hydrogen and various hydrides of silicon is formed. By condensing 
the latter in liquid air and fractionating the resulting solid, A. 
stock and his collaborators have obtained four "silanesH in a 
state of purity: ( I )  SiH4, monosilane or silicomethane, m.p. 
-185" C, b.p. -4z0, is a colourless gas which is very stable a t  
the ordinary temperature and not spontaneously inflammable 
(,) SizH6, disilane or silicoethane, m,p. -132.s0, b.p. -lsO, is 
stable a t  ordinary temperatures but decomposes below 300" and 
inflames in air; i t  reacts vigorously even with carbon tetra- 
chloride, forming hydrogen chloride, silicon and carbon. (3) 
Si3H8, trisilane or s i~ icoprop~ne ,  m p .  -II?O, b . ~ .  53'. is some- 
what unstable a t  ordinary temperatures. (4) $&HI,,, tetrasilane, 
m . p  -q3.jo, b.p. 80-9~0 ,  is still more unstable. A11 the silanes 
reduce sliver and copper salts, and they react with caustic alkalis 
to give a quantitative yield of hydrogen and silicate, e:g., 
s ~ ~ H ~ + ~ N ~ o H + ~ H ~ o = ~ ~ ~ ~ s ~ o ~ + ~ H ~ ,  B~ direct reaction with 
bromine, or, better, by reaction with hydrogen bromide in the 
presence of aluminium bromide, they give a series of compounds 
in which the hydrogen is replaced successively by bromine, and 
these in turn react with water to give oxy-compounds; e g,, 
bromo-monosilane yields disiloxane; zSiHaBr+HzO = zHBr+ 
(SiH3)20; and dibromosilane gives siloxane, SiH20, which poly- 
merises rapidly to (SiHPO),. For further details of these and 
related compounds, the works of A. Stock (Berichte, 1916 e t  seq.) 
should be consulted. 

Only one oxide of silicon, namely the dioxide or silica, is defi- 
nitely known (see S I ~ ~ ~ ~ )  although SiO has been described. 

Halides.-Silicon fluoride, SiF4, is formed when silicon is 
brought into contact with fluorine; or by decomposing a mixture 
of acid potassium fluoride and silica, or of calcium fluoride and 
silica with concentrated sulphuric acid. I t  is a colourless, strongly 
fuming gas with suffocating smell and solidifies a t  -970 C. I t  
is decomposed with great violence when heated in contact with 
either sodium or potassium. I t  colnbines directly with ammonia 
to form the compound SiF4.2T\TH3, and is absorbed by dry boric 
acid and by many metallic oxides. Water decomposes it  into silico- 
fluoric acid and silicic acid: 3SiF4+3H20= 2H2SiF6+H2Si03, hy- 
drogen fluoride being an intermediate product. I t  combines 
directly with acetone and with various amines. 

Silicon fiuorojorm, SiHF3, obtained by  0 .  Ruff and Curt Albert 
by decomposing titanium fluoride with silicochloroform in sealed 
vessels a t  100-12o0 C, is a colourless gas which may be condensed 
to a liquid boiling a t  -80.2' C (melting point about -110" C).  
It is very unstable, decomposing slowly, even a t  ordinary tem- 
peratures, into hydrogen, silicon fluoride and silicon: 

4SiHF3== 2Hz+3SiF4+Si. 

I t  burns with a pale-blue flame forming silicon fluoride, silico- 
fluoric acid and silicic acid. I t  is decomposed readily by  water, 
alcohol and ether, yielding respectively silicofluoric acid, H2SiF6, 
ethyl orthosilicate, Si(OC2H5)4, and ethyl orthosilicofomate, 
SiH(OC2H5);. 

Silicofiuorzc or hydroflz~osilicic acid, H2SiF6, is obtained a s  
shown above. and also by the action of sulphuric acid on barium 
silicofluoride, or by absorbing silicon fluoride in aqueous hydro- 
fluoric acid. The concentrated solution deposits a hydrated form, 
H2SiFfi.zH20. The anhydrous acid is not known, since on further 
heating alone or in aqueous solution it gradually decomposes into 
silicon fluoride and hydrofluoric acid. 

Silicon chloride, SiCl?, was prepared by J. J. Berzelius by the 
action of chlorine on silicon, and is also obtained when an inti- 
mate mixture of silica and carbon (or sulphur) is heated in a 
stream of chlorine and the products of reaction fractionated. It 
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is a very stable colourless liquid which boils a t  58" C. Oxygen 
attacks it  only a t  very high temperatures. When heated with the 
alkali and alkaline earth metals it yields silicon and the corre- 
sponding metallic chlorides. Water decomposes i t  into hydro- 
chloric and silicic acids. I t  combines directly with ammonia gas 
t o  form SiC14.6NH3, and i t  also serves as the starting point for 
the preparation of numerous organic derivatives of silicon. By the 
action of acetylacetone on silicon tetrachloride a complex sili- 
conium chloride S i (C5.H70~)~Cl  is produced, which gives rise 
to  well-defined series of double salts such a s  Si(CjH702)3AuCL, 
Si(CjH702)3FeC14, and [Si(C5H702)3]2PtC16. Silicon hexa- 
chloride, SiZCl6, is formed when silicon chloride vapour is passed 
over strongly heated silicon; or by the action of chlorine or 
mercuric chloride on the corresponding iodo-compound. I t  is a 
colourless fuming liquid which boils a t  146-148' C. I t  is decom- 
posed by water, t o  give silico-oxalic acid, Siz04Hz. Silicochloro- 
form, SiHC13, is formed by heating crystallized silicon in hydro- 
chloric acid gas a t  a temperature below red heat, or by the action 
of hydrochloric acid gas on copper silicide, the products being 
condensed by liquid air and afterwards fractionated. I t  is a 
colourless liquid which boils a t  33" C. I t  fumes in air and burns 
with a green flame. I t  is decomposed by cold water with the for- 
mation of silicoformic anhydride, H2Si203. Higher chlorides up to 
Si6C114 are known. 

The bromo-compounds resemble the corresponding chloro- 
compounds. 

Silicon tetraiodide, SiL, is formed by passing iodine vapour 
mixed with carbon dioxide over strongly-heated silicon; the iodo- 
compound condenses in the colder portion of the apparatus and 
is purified by shaking with carbon bisulphide and with mercury. 
I t  crystallizes in  octahedra which melt a t  120 .5~  C and boil a t  
290' C. I t  is decomposed by alcohol: 

SiI4+ 2C2HjOH = S O z +  2C2H51+ 2HI. 
The Izexaiodide, Si21G, obtained by heating the tetraiodide with 
finely divided silver to  300" C, crystallizes in hexagonal prisms 
which exhibit double refraction; it  is soluble in carbon bisulphide, 
and is decomposed by water and also by heat, in the latter case 
yielding the tetraiodide and the di-iodide, SizI4, an orange solid 
not soluble in carbon bisulphide. Silicoiodoform, SiH13, is formed, 
together with silicon tetraiodide, by the action of hydrogen and 
hydriodic acid on silicon. I t  is also obtained by the action of 
hydriodic acid on siliconitrogen hydride suspended in carbon 
disulphide, or by the action of a benzene solution of hydriodic acid 
on trianilino-silicon hydride : 

SiH(NHCGHs)3+ 6HI  = S ~ H I ~ + ~ C , ~ H S N H Z . H I .  
I t  is a colourless, strongly refracting liquid, which boils a t  about 
2 2 0 "  C with slight decomposition. 

Siliconitrogen Izydride, SiNH, is a white powder formed with 
silicon amide when ammonia gas (diluted with hydrogen) is 
brought into contact with the vapour of silicochloroform at  
-10" C. Trianilino-silicon hydride, SiH(NHCGH5)3, is obtained 
by the action of aniline on a benzene solution of silicon chloro- 
form. Silicon amide, Si(NH2)4, is obtained as a white amorphous 
unstable solid by the action of liquid ammonia on silicon chloride. 
I t  is readily decomposed by water: 

Si(NH2)4+ 2H20 = 4NH3+SiOo. 
Above oo C it  decomposes thus : Si(NH2)a -2NH3+ Si(NH)z. 

Silicon sulphide, SiSz, is formed by heating amorphous silicon 
with sulphur; i t  crystallizes in  needles -which rapidly decompose 
when exposed to moist air. By heating crystallized silicon with 
boron in the electric furnace, H. Moissan and A. Stock obtained 
two borides, SiB3 and SiB6, as  stable crystalline solids. 

Organic  Der iva t ives  of Silicon.-The organic derivatives of 
silicon resemble the corresponding carbon compounds except in 
so far that the silicon atom is not capable of combining with itself 
to  form a complex chain t o  the same extent as the carbon atom. 
Many of the earlier-known silicon alkyl compounds were isolated 
by Friedel and Crafts and by Ladenburg, the method adopted con- 
sisting in the interaction of the zinc alkyl compounds with silicon 
halides or esters of silicic acids : 

SiC14+ 2Zn(C?Hj)2 = zZnClz+Si(C2Hj) r. 

The greatest advances have taken place with the application of 
the Grignard reagent (q.v.) : 

C2H5MgBr+SiCl4+CzHsSiC4+MgBrPh 4 

Ph(C2HS) SiClz + MgBrC3H.rt Ph(C2Hs) (C3H7) SiC1, 
and by similar means F. S. Kipping (1907) was able to  prepare 
phenylbenzylethylpropylsilicane (C6H5) (C7H7) (C2H.5) (C3H7)Si, 
which he converted t o  sulphobenzylethylpropylsilicyl oxide, 
(S03H.C6H4.CH2.SiEtPr)z0, and this was resolved into its d- 
and l- forms. (See STEREOCHEMISTRY.) 

Silicon tetramethyl, Si (CH3)4 (tetramethyl silicane), and sili- 
con tetraethyl, Si(C2Hj)4. are both liquids. Triethyl silicol: 
(C2H5)3Si.0H, is a true alcohol. Silicon tetraphenyl, Si(C6HS)4, 
a solid melting a t  231' C, is obtained by  the action of chloro- 
benzene on silicon tetrachloride in the presence of sodium (Fit- 
tig's reaction). Silicomesoxalic acid, HO.OSi.Si(OH)z.SiO.OH, 
formed by the action of moist air on octachloro-trisilane, Si3C18, 
is very unstable, and hot water decomposes it with evolution of 
hydrogen and formation of silicic acid. Silicobenzoic acid, 
CGH5.Si0.0H, results from the action of dilute aqueous ammonia 
on phenyl silicon chloride, SiPhCls (obtained from magnesium 
phenyl bromide and silicon tetrachloride). I t  is a colourless solid 
which melts a t  92' C. For organic derivatives of silicon see F. S. 
Kipping (Joz~rn. Chem. Soc., 1907 et  seq.). 

BIBLIOGRAPHY.-J. W. Mellor, A Comprehensive Treatise on Zn- 
organic and Tlzeoreticat Chemistry, vol. vi. (1924) ; Abegg, Handbacch 
der anorganischen Chem., vol. iii., part a.  

SILICON CARBIDE is one of the small class of solid com- 
pounds containing only non-metallic elements. I t  does not occur 
in nature, but was discovered accidentally in 1871 by Acheson, 
who gave it  the name carborundum (9.v.). On account of its 
extreme hardness (next to  diamond on Mohs's scale), its abrasive 
value was soon recognized, and it  remains the first in importance, 
as it  was the first in time, of commercially produced artificial abra- 
sives (9.v.). I t  often appears as  greenish, bluish, or brownish 
translucent or opaque crystals, but is generally seen as a greyish- 
brown powder, being of most industrial use in this form. Chemi- 
cally it  has the composition S i c  (hardness, g ;  sp.gr. 3.2). I t s  
crystal structure is the same as that of the diamond, only with 
alternate carbon atoms replaced by silicon atoms. This fact is 
doubtless connected with its extreme hardness. 

Silicon carbide is made by heating a mixture of 35% coke 
(C), 53% sand (SiOz), 10% sawdust and 2 %  salt (NaCl). The 
furnace is rectangular, about 30 ft. long, 10 ft. wide, and 10 ft.  
high; and the electrodes are bundles of thick carbon rods passing 
through thick brick walls a t  the ends of the furnace. The space 
between the carbons of the electrodes is packed tightly with 
graphite, the charge of coke, sand, sawdust and salt is filled in 
up to the level of the centre of the electrodes, and a trench is 
made in it  t o  hold small coke running longitudinally from one 
pole to the other. A further charge is then added and heaped up  
above the level of the top of the furnace. The brick walls are 
separated from the charge by  a thickness of fine coke. An alter- 
nating current of about 6,000 amperes at  230 volts is switched on, 
and as the resistance diminishes, the current is regulated so as t o  
be kept a t  20,000 amperes and 75 volts. After about 48 hours the 
current is stopped, and after a day's cooling the furnace is care- 
fully unpacked, and a layer of some 18 in. of nearly pure crys- 
tallized silicon carbide is found, together with layers of graphite 
and of partially converted material. Special precautions are re- 
quired in starting and stopping the current (some thousands of 
kiIowatts). The  substance produced by this process resists the 
action of even the strongest acids, and the action of air or of 
sulphur at  high temperatures. The crude product can therefore be 
treated with hot sulphuric acid to purify it. 

Silicon carbide forms a more or less porous crystalline mass, 
which shows some well-defined hexagonal plates. Although 
harder than artificial corundum, i t  is less tough and has a different 
fracture. The properties of silicon carbide make it  the most 
efficient abrasive for working on materials of low tensile strength 
such as cast iron, copper, aluminium, marble, granite and pearl. 
Carborundum paper, made like emery paper, is now largely used 
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in place of garnet paper in American shoe factories, and finds a 
market in other directions as weil. I t  is also used in the form of 
grinding wheels, and coated cloth, and as loose grains. Silicon 
carbide is also extensively used in the manufacture of high tem- 
perature refractories. 

The amorphous carbide, which was a t  first a waste product, has 
been tried, it  is reported with success, as a lining for steel 
furnaces, since it is said not to  be affected by iron or iron oxide 
at  a white heat. 

See F. B. Jacobs, The Abrasive Halzdbook (1928). 
SILICON STEEL. Invented by Sir Robert Hadfi~ld in 1889, 

this alloy is a most important member of the family of steel 
alloys, and led to the perfection of what is termed low hysteresis 
steel, so largely used in the manufacture of geneyators, trans- 
formers and other electrical apparatus. I t  should be explained 
that the term hysteresis is applied to the tendency of magnetic 
materials to remain in any magnetic state which already exists. 
This leads to considerable loss of energy when the magnetic state 
is changed. 

Silicon steel is superior t o  iron itself in magnetic qualities, and 
improves in that respect with use. Therefore it  makes an ideal 
core for electrical transformers, and its use saves millions of 
tons of coal every year. 

Silicon steel is made by healing steel containing 2 2 %  to  4% 
of silicon to a temperature of about I,OOO" Centigrade. I t  is then 
cooled, reheated to about 800°C. and cooled again. Hadfield 
made the first electrical transformer employing his silicon steel as 
recently as 1903. (See IRON AND STEEL: Alloys.) 

SILICOSIS. Pneumoconiosis is a pulmonary condition re- 
sulting from inhaled dust. Most forms are manifested merely by 
pigmentation with no effect on function. Two kinds of dust, free 
silica and asbestos, produce definite pulmonary disease. A few 
others may provoke changes recognizable in Rontgenograms, but 
proof of their etiologic significance is lacking. 

Silicosis is an industrial disease caused by inhaling large amounts 
of free silica over a period of years. I n  normal lungs it  is mani- 
fested by numerous small, uniformly distributed, discrete, fibrous 
nodules, often causing no symptoms. I n  infected lungs the fibrosis 
is massive and is accompanied by compensatory emphysema pro- 
ducing dyspnoea. I t  specifically predisposes to tuberculosis of 
which a large but variable proportion of its victims die. Silica 
is not a mechanical irritant. I t s  action is physico-chemical and 
can be modified by the presence of other minerals. Experiments 
demonstrate that inhalation of silica is retarded when other sub- 
stances are mixed with it  in the air and that minerals like gypsum, 
iron and aluminium retard its action inside the body by coating the 
surface of silica grains 

Asbestosis is the other generally recognized pneumoconiosis 
producing symptoms and disability. I t  is characterized by fine, 
diffuse fibrosis originating about the terminal bronchioles and 
spreading into the lung. Such reaction reduces pulmonary elasti- 
city and obliterates many blood capillaries with resultant dyspnoea 
and sometimes cardiac changes in advanced cases. Associated in- 
fections may heal, accentuating the pre-existing dust fibrosis. 
Experimental evidence strongly suggests a mechanical rather than 
a chemical irritation by this fibrous mineral. 

Other dusts fail to  influence the outcome of pulmonary infec- 
tion. (See also MINERS' PHTHISIS.) (L. GAR.) 

SILINGAS, STASYS (STANISLAS) (188s- ), Lith- 
uanian politician, was born in 1885 and was educated at  Moscow 
university. Under the Czarist rCgime he was a delegate to  the 
Lithuanian diet in Petrograd, and served as that body's president 
for several years. After the Lithuanian declaration of independ- 
ence he became vice-president, then president, of the Lithuanian 
Council of State; he was also president of the Committee on 
Foreign Affairs. From 1926 to 1928 and from 193s to 1938 he 
was minister of justice. Silingas was one of the founders of the 
Lithuanian Artists' Society and from 1920 to 1926 was a director 
of the Fine Art Association. H e  also served as vice-president of 
the Order of Vytautas the Great. 

SILISTRA, before 1940 the chief town of the department of 
Durostor in Rumania, ceded in that year to Bulgaria with the south- 

ern Dobruja I t  is on a low-lying peninsula projecting into the Dan- 
ube. 81m. below Ruschuk Pop. (1930) I 7.415. The town was form- 
erly a fortress of great strength, occupying the north-east corner 
of the famous quadrilateral (Ruschuk, Silistra. Shumen. Varna), 
but its fortifications were demolished in accordance with the Ber- 
lin Treaty (1878). In  the town is a large subterranean cavern, 
the Houmbata, which served as refuge for its inhabitants during 
frequent bombardments. The principal trade is in cereals; wine 
and wood are also exported. The town also contains saw mills. 
I t  is surrounded by fine vineyards, some 30 kinds of grapes being 
cultivated, and tobacco is grown 

Apiculture is extensively practised and there are large market- 
gardens in the neighbourhood. The soil of the department is 
fertile, but lacking in water; the inhabitants have excavated large 
receptacles in which rain-water is stored. A considerable area is 
still covered with forest, to which the region owes its name of 
Deli Orman ("the wild wood"); there are extensive tracts of 
pasturage, but cattle-rearing declined in 1880-1910. A large 
cattle-fair, lasting three days, is held in May. 

Silistra was the Durostorum of the Romans (Bulgarian Drstr), 
the A p i u ~ p a  of the Greeks; the ancient name remains in the title 
of the archbishop, who is styled metropolitan of Dorostol, and 
whose diocese is now united with that of Tcherven (Ruschuk). 
I t  was one of the most important towns of Moesia Inferior and 
was successively the headquarters of the legio I (Italica) and 
the legio X I  (Claudia). I t  was defended by the Bulgarian tsar 
Simeon against the Magyars and Greeks in 893. I n  967 it was 
captured by the Russian prince Sviatoslav, whom the Byzantine 
emperor Nicephorus Phocas had summoned to his assistance. In  
971 Sviatoslav, after a three months' heroic defence, surrendered 
the town to the Byzantines, who had meanwhile become his en- 
emies. I n  1388 it  was captured by the Turks under Ali Pasha, 
the grand vizier of the sultan Murad. A few years later it seems 
to have been in the possession of the Walachian prince Mircea, 
but after his defeat by Mahommed I in 1416 it passed finally into 
the hands of the Turks. 

Silistra flourished under Ottoman rule; Hajji Khalifa describes 
it as the most important of all the Danubian towns; a Greek 
metropolitan was installed here with five bishops under his con- 
trol and a settlement of Ragusan merchants kept alive its com- 
mercial interests. I n  1810 the town was surrendered to the Rus- 
sians under Kamenskiy, who destroyed its fortifications before 
they withdrew, but they were rebuilt by foreign engineers, and 
in 1828-29 were strong enough to offer a serious resistance to 
the Russians under Diebich, who captured the town with the loss 
of 3,000 men. At that date the population including the garrison 
was 24,000, but in 1837 it  was only about 4,000. 

The town was held in pledge by the Russians for the payment 
of a war indemnity (1829-36). During the campaign of 1854 it 
was successfully defended by General Krach against the Russians 
under Paskievich; the circuit of its defences had been strength- 
ened before this time by the outlying fortresses Medjid-tabia 
(built by English engineers) and Arab-tabia. I t  was again in- 
vested by the Russians in 1877, and on the conclusion of peace 
was evacuated by the Turks. I t  was assigned to Bulgaria in 1878, 
and to Rumania, after the second Balkan War, in 1913. 

SILIUS, GAIUS, Roman patrician and paramour of Mes- 
sallina, wife of the Roman emperor Claudius. Son of the consul 
Silius, the youth inspired a violent passion in the empress who, 
during the absence of Claudius at Ostia, married him with full 
public ritual a t  Rome. Claudius, apprised of this brazen act, 
hurried back and ordered the arrest of the couple. Silius, brought 
to trial before the tribunal, made no attempt to defend himself 
and asked for a speedy death. Both he and Messallina were sum- 
marily executed (A.D. 47). 

SILIUS ITALICUS, in full TITUS CATIUS SILIUS ITALICUS 
(A.D. 2 j  or 26-IOI), Latin epic poet. His birthplace is unknown. 
From his cognomen Italicus the conclusion has been drawn that 
he came from the town of Italica in Spain; but Latin usage would 
in that case have demanded the form Italicensis, and i t  is highly 
improbable that Martial would have failed to name him among the 
literary celebrities of Spain in the latter half of the 1st century, 
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The conjecture that Silius derived from Italica, the capital of 
the Italian confederation during the Social War, is open to still 
stronger objection. Most likely some ancestor of the poet ac- 
quired the title "Italicus" from having been a member of one 
of the corporations of "Italici" who are often mentioned in 
inscriptions from Sicily and elsewhere. 

In  early life Silius was a renowned forensic orator, later a safe 
and cautious politician, without ability or ambition enough to be 
legitimately obnoxious to the cruel rulers under whom he lived. 
But mediocrity was hardly an efficient protection against the 
murderous whims of Nero, and Silius was generally believed to 
have secured at  once his own safety and his promotion to the 
consulship by prostituting his oratorical powers in the judicial 
farces which often ushered in the doom of the emperor's victims. 
EIe was consul in the year of Nero's death (68), and is men- 
tioned by Tacitus as having been one of two witnesses who were 
present at the conferences between Vitellius and Flavius Sabinus, 
the elder brother of Vespasian, when the legions from the East 
were marching rapidly on the capital. The life of Silius after his 
consulship is well depicted by the younger P1iny:-"He con- 
ducted himself wisely and courteously as the friend of the luxuri- 
ous and cruel Vitellius; he won repute by his proconsulship of 
Asia, and obliterated by the praiseworthy use he made of his 
leisure the stain he had incurred through his active exertions in 
former days. In  dignity and contentment, avoiding power and 
therefore hostility, he outlived the Flavian dynasty, keeping to a 
private station after his governorship of Asia." His poem con- 
tains only two passages relating to the Flavians; in both Domitian 
is eulogized as a warrior; in one he figures as a singer whose lyre 
is sweeter than that of Orpheus himself. Silius was a great stu- 
dent and patron of literature and art, and a passionate collector. 
Two great Romans of the past, Cicero and Virgil, were by him 
idealized and veritably worshipped; and he was the happy posses- 
sor of their estates at Tusculum and Naples. The later life of 
Silius was passed on the Campanian shore, hard by the tomb of 
Virgil, a t  which he offered the homage of a devotee. H e  closely 
emulated the lives of his two great heroes: the one he followed 
in composing epic verse, the other in debating philosophic ques- 
tions with his friends of like tastes. 

Among these was Epictetus, who judged him to be the most 
philosophic spirit among the Romans of his time, and Cornutus, 
the Stoic, rhetorician and grammarian, who appropriately dedi- 
cated to Silius a commentary upon Virgil. Though the verse of 
Silius is not wrapped in Stoic gloom like that of Lucan, yet 
Stoicism lends in many places a not ungraceful gravity to his 
poem 

Silius was one of the numerous Romans of the early empire 
who had the courage of their opinions, and carried into perfect 
practice the theory of suicide adopted by their school. Stricken 
by an incurable turnour, he starved himself to death, keeping a 
cheerful countenance to the end. 

b'hether Silius committed to writing his philosophic dialogues 
or not, we cannot say. Chance has preserved to us his epic poem 
entitled Pzlaica, in 17 books, and comprising some 14,000 lines. 
I n  choosing the Second Punic War for his subject, Silius had, we 
know, many predecessors, as he doubtless had many followers. 
From the time of Naevius onwards every great military struggle 
in which the Romans had been engaged had found its poet over 
and over again. In  justice to Silius and Lucan, it  should be ob- 
served that the mythologic poet had a far easier task than the 
historic. In  a well known passage Petronius pointedly describes 
the difficulties of the historic theme. A poet, he said, who should 
take upon him the vast subject of the civil wars would break down 
beneath the burden unless he were "full of learning," since he 
would have not merely to record facts, which the historians did 
much better, but must possess an unshackled genius, to which full 
course must be given by the use of digressions, by bringing divine 
beings onto the stage, and by giving generally a mythologic tinge 
to  the subject. The Latin laws of the historic epic were fixed by 
Ennius, and were still binding when Claudian wrote. They were 
never seriously infringed, except by Lucan, who substituted for 
the dei ex rnaclzilta of his predecessors the vast, dim and imposing 

Stoic conception of destiny. By protracted application, and being 
"full of learning," Silius had acquired excellent recipes for every 
ingrrdient that went to the making of the conventional historic 
epic. Though he is not named by Quintilian, he is probably hinted 
at in the mention of a class of poets who, as the writer says, 
"write to show their learning." 

To seize the moments in the history, however unimportant, 
which were capable of picturesque treatment; to pass over all 
events, however important. which could not readily be rendered 
into heroics; to stuff out the somewhat modern heroes to some- 
thing like Homeric proportions; to subject all their movements 
to the passions and caprices of the Olympians; to ransack the 
poetry of the past for incidents and similes on which a slightly 
new face might be put ;  to foist in by well worn artifices episodes, 
however strange to the subject, taken from the mythologic or 
historic glories of Rome and Greece-all this Silius knew how 
to do. He did it all with the languid grace of the inveterate 
connoisseur, and with a simplicity foreign to his time, which 
sprang in part from cultivated taste and horror of the venture- 
some word, and in part from the subdued tone of a life which 
had come through the reigns of Caligula, Nero and Domitian. 
The more threadbare the theme, and the more worn the ma- 
chinery, the greater the need of genius. Two of the most rigid 
requirements of the ancient epic were abundant similes and 
abundant single combats. But all the obvious resemblances be- 
tween the actions of heroic man and external nature had long been 
worked out, while for  the renovation of the single combat little 
could be done till the hero of the Homeric type was replaced by 
the mediaeval knight. 

Silius, however, had perfect poetic appreciation, with scarce a 
trace of poetic creativeness. 

No writer has ever been more correctly and more uniformly 
judged by contemporaries and by posterity alike. Only the shame- 
less flatterer, Martial, ventured to call his friend a poet as great 
as Virgil. But the younger Pliny gently says that he wrote poems 
with greater diligence than talent, and that, when according to 
the fashion of the time, he recited them to his friends, "he some- 
times found out what men really thought of them." I t  is indeed 
strange that the poem lived on. Silius is never mentioned by an- 
cient writers after Pliny except Sidonius, who, under different 
conditions and at  a much lower level, was such another as he. 
Since the discovery of Silius by Poggio, no modern enthusiast has 
arisen to sing his praises. His poem has been rarely edited since 
the 18th century. Yet, by the purity of his taste and his Latin 
in an age when taste was fast becoming vicious and Latin corrupt, 
by his presentation to us of a type of a thousand vanished Latin 
epics, and by the historic aspects of his subject. Silius merits 
better treatment from scholars than he has received. The general 
reader he can hardly interest again. H e  is indeed of imitation 
all compact, and usually dilutes what he borrows; he may add a 
new beauty, but new strength he never gives. Hardly a dozen lines 
anywhere are without an echo of Virgil, and there are frequent 
admixtures of Lucretius. Horace, Ovid, Lucan, Homer, Hesiod and 
many other poets still extant. 

If we could reconstitute the library of Silius we should prob- 
ably find that scarcely an idea or a phrase in his entire work was 
wholly his own. 

The raw material of the Pz~nica, which covers 17 books, was 
supplied in the main by the third decade of Livy, though Silius 
may have consulted other historians of the Hannibalic war. Such 
facts as are used are generally presented with their actual circum- 
stances unchanged, and in their historic sequence. The spirit of 
the Punic times is but rarely misconceived-as when to secret vot- 
ing is attributed the election of men like Flaminius and Varro, 
and distinguished Romans are depicted as contending in a gladia- 
torial exhibition Silius clearly intended the poem to consist of 
twenty-four books, like the Iliad and the Odyssey, but after the 
twelfth he hurries in visible weariness to  the end. and concludes 
with seventeen. The general plan of the epic follows that of the 
Iliad and the Aeneid. Its theme is conceived as a duel between 
two mighty nations, with parallel dissensions among the gods. 
Scipio and Hannibal are the two great heroes who take the place 
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of Achilles and Hector on the one hand and of Aeneas and Turnus 
on the other, while the minor figures are all painted with Virgilian 
or Homeric pigments. I n  the delineatio~l of character our poet is 
neither very powerful nor very consistent. His imagination was 
too weak to realize the actors with distinctness and individuality. 
His Hannibal is evidently at the outset meant for an incarnation 
of cruelty and treachery, the embodiment of all that the vulgar 
Roman attached to the name "Punic." But in the course of the 
poem the greatness of Hannibal is borne in upon the poet, and his 
feeling of it betrays itself in many touches. Thus he names Scipio 
"the great Hannibal of Ausonia"; he makes Juno assure the 
Carthaginian leader that if fortune had only permitted him to be 
born a Roman he would have been admitted to a place among 
the gods; and, when the ungenerous monster of the first book 
accords in the fifteenth a splendid burial to Marcellus, the poet 
cries, "You would fancy i t  was a Sidonian chief who had fallen." 
Silius deserves little pity for the failure of his attempt to make 
Scipio an equipoise to Hannibal and the counterpart in personal 
prowess and prestige of Achilles. He becomes in the process 
almost as mythical a figure as the mediaeval Alexander. The best 
drawn of the minor characters are Fabius Cunctator, an evident 
copy of Lucan's Cato, and Paullus, the consul killed at  Cannae, 
who fights, hates and dies like a genuine man. 

Clearly it  was a matter of religion with Silius to  repeat and 
adapt all the striking episodes of Homer and Virgil. Hannibal 
must have a shield of marvellous workmanship like Achilles and 
Aeneas; because Aeneas descended into Hades and had a vision of 
the future history of Rome, so must Scipio have his revelation 
from heaven; Trebia, choked with bodies, must rise in ire like 
Xanthus, and be put to flight by Vulcan; for Virgil's Camilla 
there must be an Asbyte, heroine of Saguntum; the beautiful 
speech of Euryalus when Nisus seeks t o  leave him is too good to 
be thrown away-furbished up a little, i t  will serve as a parting 
address from Imilce to her husband Hannibal. The descriptions of 
the numerous battles are made up in the main, according to epic 
rule, of single combats-wearisome sometimes in Homer, weari- 
some oftener in Virgil, painfully wearisome in Silius. 

The different component parts of the poem are on the whole 
fairly well knit together, and the transitions are not often need- 
lessly abrupt; yet occasionally incidents and episodes are intro- 
duced with all the irrelevancy of the modern novel. The inter- 
position of the gods is, however, usually managed with dignity and 
appropriateness. 

As to  diction and detail, we miss, in general, power rather 
than taste. The metre runs on with correct smooth monotony, 
with something always of the Virgilian sweetness, though at- 
tenuated, but nothing of the Virgilian variety and strength. The 
dead level of literary execution is seldom broken by a rise into 
the region of genuine pathos and beauty, or by a descent into the 
ludicrous or the repellent. There are few absurdities, but the 
restraining force is trained perception and not a native sense of 
humour, which, ever present in Homer, not entirdy absent in Vir- 
gil, and sometimes finding grim expression in Lucan, fails Silius 
entirely. The address of Anna, Dido's sister, to  Juno compels a 
smile. Though deified on her sister's death, and for a good many 
centuries already an inhabitant of heaven, Anna meets Juno for 
the first time on the outbreak of the Second Punic War, and 
deprecates the anger of the queen of heaven for having deserted 
the Carthaginians and attached herself to the Roman cause. Han- 
nibal's parting address to his child is also comical: he recognizes 
in the "heavy wailing" of the year-old babe "the seeds of rages like 
his own." But Silius might have been forgiven for a thousand 
more weaknesses than he has if in but a few things he had shown 
strength. 

The grandest scenes in the history before him fail to lift him 
up; his treatment, for example, of Hannibal's Alpine passage falls 
immensely below Lucan's vigorous delineation of Cato's far less 
stirring march across the African deserts. 

But in the very weaknesses of Silius we may discern merit. 
H e  a t  least does not try t o  conceal defects of substance by con- 
torted rhetorical conceits and feebly forcible exaggerations. I n  
his ideal of what Latin expression should be he comes near to his 

contemporary Quintilian, and resolutely holds aloof from the tenor 
of his age. 

Perhaps his want of success with the men of his time was not 
wholly due to his faults. His self-control rarely fails him; i t  
stands the test of the horrors of war, and of Venus working her 
will on Hannibal a t  Capua. Only a few passages here and there 
betray the true silver Latin extravagance. I n  the avoidance of 
rhetorical artifice and epigrammatic antithesis Silius stands in 
marked contrast to Lucan. yet a t  times he can write with point. 
Regarded merely as a poet he may not deserve high praise; but, 
as he is a unique specimen and probably the best of a once nu- 
merous class, the preservation of his poem among the remains 
of Latin literature is a fortunate accident. 

The poem was discovered in a ms., possibly at Constance by Poggio, 
in 1416 or 1417; from this now lost ms. all existing mss., which belong 
entirely to the I 5th century, are derived. A valuable ms. of the 8th or 
9th century, found at Cologne by L. Carrion in the latter part of the 
16th century, disappeared soon after its discovery. Two editiones prin- 
cipes appeared at Rome in 1471 the principal editions since have been 
those of Heinsius (1600), Drakenborch (1717), Ernesti (Leipzig, 1791) 
and L. Bauer (1890). The Punica is ibcluded in the second edition of 
the Corpus poetarum Latinorum (1905). A useful variorum edition 
is that of Lemaire (Paris, 1823). Recent writing on Siiius is generaiiy 
in the form of separate articles or small pamphlets; but see H. E. But- 
ler, Post-Azcgustan Poetry (~gog) ,  chap. x. For his life, the authorities 
are Pliny, III., 7 ; Tac., Hist. 111. 6 j. Martial, passim. 

SILK, ARTIFICIAL: see SYNTHETIC FIBRES. 
SILK AM) SERICULTURE. Silk is a fibrous substance 

produced by many insects, principally in the form of a cocoon or 
covering within which the creatures are enclosed and protected 
during the period of their principal transformations; the webs 
and nests, etc., formed by spiders are also of silk. But the fibres 
used for manufacturing purposes are exclusively produced by 
the mulberry silk-moth of China, Bombyx mori, and a few other 
moths closely allied to  that insect. Among the Chinese the name 
of the silkworm is "si," Korean "soi"; to  the ancient Greeks it 
became known as u7jp, the nation whence it came was to  them 
Zijpes, and the fibre itself ( T I ~ P L K ~ V ,  whence the Latin sericum, 
the French soie, the German Seide and the English silk. 

History.-The silk industry originated in China; and according 
to native records it  has existed there from a very remote period. 
The empress, known as the lady of Si-ling, wife of a famous 
emperor, Huang-ti (2640 B.c.), encouraged the cultivation of the 
mulberry tree, the rearing of the worms and the reeling of silk. 
This empress is said to  have devoted herself personally to the 
care of silkworms, and she is by the Chinese credited with the 
invention of the loom. A voluminous ancient literature testifies 
to the antiquity and the importance of Chinese sericulture, and 
to the attention bestowed on i t  by royal and noble families. The 
Chinese guarded the secrets of their valuable ar t  with vigilant 
jealousy; and there is no doubt that many centuries passed 
before the culture spread beyond the country of its origin. 
Through Korea a knowledge of the silkworm and its produce 
reached Japan, but not before the early part of the 3rd century. 
One of the most ancient books of Japanese history, the Nilzongi, 
states that towards A.D. 300 some Koreans were sent from Japan 
to China t o  engage competent people to  teach the arts of weaving 
and preparing silk goods. They brought with them four Chinese 
girls, who instructed the court and the people in  the ar t  of plain 
and figured weaving; and to the honour of these pioneer silk 
weavers a temple was erected in the province of Settsu. Great 
efforts were made to encourage the industry, which from that 
period grew into one of national importance. At a period prob- 
ably a little later knowledge of the working of silk travelled west- 
ward, and the cultivation of the silkworm was established in 
India. According to a tradition the eggs of the insect and the seed 
of the mulberry tree were carried to India by a Chinese princess 
concealed in the lining of her head-dress. The  fact that sericul- 
ture was in India first established i n  the valley of the Brahma- 
putra and in the tract lying between that river and the Ganges 
renders i t  probable that it  was introduced overland from the 
Chinese empire. References in Sanskrit literature indicate how- 
ever that a silk industry existed in India a t  about 1000 or possibly 
4000 B.C. From the Ganges valley the silkworm was slowly car- 
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ried westward and spread in Khotan, Persia and Central Asia. 

Most critics recognize in the obscure word d'meseq or d'?~tesheq, 
Amos iii. 12, a name of silk corresponding to the Arabic dinzaks, 
late Greek pira la ,  English damask, and also follow the ancients 
in understanding meshi, Ezek. xvi. 10, 13, of "silken gauze." But 
the first notice of the silkworm in Western literature occurs in 
Aristotle, Hist. anim. v. 19 (17), 11 (6), where he speaks of "a 
great worm which has horns and so differs from others. At its 
first metamorphosis it  produces a caterpillar, then a bombylius 
and lastly a chrysalis-all these changes taking place within six 
months. From this animal women separate and reel off the 
cocoons and afterwards spin them. I t  is said that this was first 
spun in the island of Cos by Pamphile, daughter of Plates." 
Aristotle's vague knowledge of the worm may have been derived 
from information acquired by the Greeks with Alexander the 
Great; but long before this time raw silk must have begun to be 
imported a t  Cos, where it  was woven into a gauzy tissue, the 
famous Coa vestis, which revealed rather than clothed the form. 

Towards the beginning of the Christian era raw silk began to 
form an important and costly item among the prized products 
of the East which came t o  Rome. Allusions t o  silk and its source 
became common in classical literature; but, although thesefrefer- 
ences show familiarity with the material, they are singularly 
vague and inaccurate as to  its source; even Pliny knew nothing 
more about the silkworm than could be learned from Aristotle's 
description. The silken textures which at  first found their way 
t o  Rome were necessarily of enormous cost, and their use by men 
was deemed a piece of effeminate luxury. From an anecdote of 
Aurelian, who neither used silk himself nor would allow his wife to 
possess a single silken garment, we learn that silk was worth its 
weight in gold. Notwithstanding its price and the restraints other- 
wise put on the use of silk the trade grew. Under Justinian a 
monopoly of the trade and manufacture was reserved to the 
emperor, and looms, worked by women, were set up  within the 
imperial palace at  Constantinople. Justinian also endeavoured, 
through the Christian prince of Abyssinia, to  divert the trade 
from the Persian route along which silk was then brought into the 
east of Europe. I n  this he failed, but two Persian monks who 
had long resided in China, and there learned the whole art and 
mystery of silkworm rearing, arrived a t  Constantinople and im- 
parted their knowledge to the emperor. By him they were in- 
duced to return to  China and attempt t o  bring to Europe the ma- 
terial necessary for the cultivation of silk, which they effected by 
concealing the eggs of the silkworm in a hollow cane. From the 
precious contents of that bamboo tube, brought to  Constantinople 
about the year 550, were produced all the races and varieties 
of silkworm which stocked and supplied the Western world for 
more than twelve hundred years. 

The silkworm took kindly to  its Western home and flourished, 
and the silken textures of Byzantium became famous. At a"1ater 
period the conquering Saracens obtained a mastery over the trade, 
and by them i t  was spread both east and west-the textures be- 
coming meantime impressed with the patterns and colours peculiar 
to that people. They established the trade in the thriving towns 
of Asia Minor, and they planted it as far west as Sicily, as Sicilian 
silks of the 12th century with Saracenic patterns still testify. 
Ordericus Vitalis, who died in the first half of the 12th century, 
mentions that the bishop of St. Evroul,, in Normandy, brought 
with him from Apulia in southern Italy several large pieces of 
silk, out of the finest of which four copes were made for his 
cathedral chanters. The cultivation and manufacture spread north- 
wards to Florence, Milan, Genoa and Venice-all towns which 
became famous for silken textures in mediaeval times. In  1480 silk 
weaving was begun under Louis X I  at  Tours, and in 1520 Francis 
I brought from Milan silkworm eggs, which were reared in the 
Rhone valley. About the beginning of the 17th century Olivier 
de Serres and LaffCmas, somewhat against the will of Sully, ob- 
tained royal edicts favouring the growth of mulberry plantations 
and the cultivation of silk; but it cannot be said that these indus- 
tries were firmly established before Colbert in the 17th century 
encouraged the planting of the mulberry by premiums, and 
otherwise stimulated local efforts. 

I Into England silk manufacture was introduced during the reign 
1 of Henry VI;  but the first serious impulse to manufactures of 

that class was due to the immigration in 1585 of a large body 
of skilled Flemish weavers who fled from the Low Countries in 
consequence of the struggle with Spain then devastating their 
land. Precisely one hundred years later religious troubles gave 
the most effective impetus to the silk-trade of England, when 
the revocation of the Edict of Nantes sent simultaneously to 
Switzerland, Germany and England a vast body of the most skilled 
artisans of France, who planted in these countries silk-weaving 
colonies which are to this day the principal rivals of the French 
manufacturers. The bulk of the French Protestant weavers settled 
at Spitalfields, London-an incorporation of silk workers having 
been there formed in 1629. James I used many efforts to encour- 
age the planting of the mulberry and the rearing of silkworms 
both at home and in the colonies. Up to the year 1718 England 
depended on the thrown silks of Europe for manufacturing pur- 
poses, but in that year Loinbe of Derby, disguised as a common 
workman, and obtaining entrance as such into one of the Italian 
throwing mills, made drawings of the machinery used for this 
process. On his return, subsidized by the government, he built . 
and worked, on the banks of the Derwent, the first English throw- 
ing mill. In  1825 a public company was formed and incorporated 
under the name of the British, Irish and Colonial Silk Company, 
with a capital of f ~,ooo,ooo, principally with the view of introduc- 
ing sericulture into Ireland, but it was a complete failure, and the 
rearing of the silkworm cannot be said ever to  have become a 
branch of British industry. , 

In  I522 Cortes appointed officials to  introduce sericulture into 
New Spain (Mexico), and mulberry trees were then planted and 
eggs were brought from Spain. The Mexican adventure is men- 
tioned by Acosta, but all trace of the culture had died out before 
the end of the century. I n  1609 James I attempted to reinstate 
the silkworm on the American continent, but his first effort failed 
through shipwreck. An effort made in 1619 obtained greater suc- 
cess, and, the materials being present, the Virginian settlers were 
strongly urged to devote attention to the profitable industry of 
silk cultivation. Sericulture was enjoined under penalties by 
statute; it  was encouraged by bounties and rewards; and its prose- 
cution was stimulated by rhapsodical rhymes like the following: 

Where Wormes and Food doe naturally abound 
A gallant Silken Trade must there be found. 
Virginia excels the World in both- 
Envie nor malice can gaine say this troth ! 

Written instructions were sent to the colonists on the care of the 
worms, raising of trees and even an ingenious scheme for the 
creation of silkworms, from the putrefaction of a young calf. This 
description is given in a booklet published at  London in 1620 with 
the title Observations to be Followed, For the Making of Fit 
Roomes to Keepe Silk-wormes in: and For the Best Manner of 
Planting o f  Mulberry Trees, t o  feed them.  I t  concludes with the 
following exhortation : 

"Meane while, with all speed make these timely and necessary 
prouisions aforesaid, for the ground-worke of the busines, as to 
plant store of the best Mulbery trees, in a good aire, in proper 
soyle, & fit distance, & dig store of holes in the ground betimes 
for the preparing of the earth, the better to plant the trees in: 
prouide also faire and fit middle lodgings for the Silk-wormes: 
for this delicate creature, which clothes Princes, and payes his 
charges so bountifully, cannot indure to bee lodged in bare and 
beggerly roomes, but in those that be large, sweet, neat, we1 ayred 
and lightsome. I t  is a thing well knowne, that a few Silk-wormes, 
fed at  large, and ease, make farre more silke than a greater num- 
ber, pent in narrow and ill-fauoured roomes. No ill smels must 
come neere them, they must be kept sweet, and oft perfumed; 
therefore hauing such store of sweetwoods in  Virginia as you 
haue there, you shall do well to make their roomes and tables 
of those woods: sweet sents being a thing most agreeable t o  them. 
Bee carefull to doe things curiously and thorowly well for them a t  
the first, for your more plentiful1 and certaine gaine after: con- 
sidering the charge to you is all one: and a thing once we1 done, 
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they say, is twice done, which will thereby also bring you twice 
double profit, with long continuance." 

I n  the prospectus of Law's great Compagnie des Indes Occidefz- 
tales the cultivation of silk occupies a place among the glowing 
attractions which allured so many to disaster. Onward till the 
period of the War of Independence bounties and other rewards 
for the rearing of worms and silk filature continued to be offered; 
and when the war broke out Benjamin Franklin and others mere 
engaged in establishing a filature a t  Philadelphia. With the resump- 
tion of peaceful enterprise, the stimulus of bounties was again ap- 
plied-first by Connecticut in 1783; and such efforts have been 
continued sporadically down almost to the present day. Bounties 
were offered by the State of California in 1865-1866, but the 
State law was soon repealed, and an attempt to obtain State en- 
couragement again in 1872 was defeated. About 1838 a specula- 
tive mania for the cultivation of silk developed itself with remark- 
able severity in America. I t  was caused principally through the 
representations of Samuel Whitmarsh as to the suitability of the 
South Sea island mulberry (MOYUS multicaz~lis) for feeding silk- 
worms; and so intense was the excitement that plants and crops 
of ali kinds were displaced t o  make room for plantations of 
M.  mz~lticaulis. I n  Pennsylvania as much as $3oo,ooo changed 
hands for plants in one week and frequently the young trees were 
sold two and three times over within a few days at ever advancing 
prices. Plants of a year's growth reached the ridiculous price of 
$I each a t  the height of the fever, which, however, did not last 
long, for in 1839 the speculation collapsed; the famous M. multi- 
caulis was found to be no golden tree, and the costly plantations 
were uprooted. 

Spasmodic efforts continued through the years but the next peak 
of interest came about following the tremendous increase in the 
use of silk after the World War. Raw silk values rose rapidly 
achieving the high price in the United States, the chief market, 
of $21.00 a pound in 1919 as  contrasted with $3.64 in 1914. A 
new wave of interest in sericulture spread around the world. I n  
the United States, intensive efforts were made in California t o  
produce larger cocoons than those in the Orient and more frequent 
crops of cocoons than might be possible in a less favourable cli- 
mate. The cocoons were raised and were of superior grade-but 
again the problem of reeling them into raw silk, on a commercial 
basis, proved the stumbling block of competition with the Orient. 
Some attempt was made to ship cocoons t o  Japan, but the com- 
merce was not sufficiently developed to be successful on a wide 
scale. Other attempts in the United States were instigated by a 
promoter who not only sang the praises of meeting world competi- 
tion on raw silk but also promised his clients special profits from 
producing a silk filament pre-coloured by injection of dyestuffs 
into the silkworm. Louisiana, Florida and Canada were the scenes 
of greatest activity among the buyers of the mulberry trees and 
the rainbow-hued silkworms. Newspaper accounts implied that 
fortunes were to be made and that, with the exception of the 
dyers who would find themselves without an occupation, the entire 
public would be grateful to  the promoter. A year later, the in- 
vestors were seeking buyers for their cocoons. None were found, 
and once more sericulture in the United States proved to be 
impractical. 

I n  Persia, the venture assumed another role, that of acting as 
a substitute for the Persian poppy crop. The anti-narcotic divi- 
sion of the League of Nations pinned their hopes on the mulberry 
tree as a means of reducing the world output of opium. Persia, 
as one of the ancient homes of the silk industry, would have a 
natural aptitude for sericulture, i t  was thought, and the assistance 
of American silk manufacturers was sought in buying reeling 
machinery and employing skilled workers from France and Italy 
to  teach the modern methods of raising and reeling silk. The 
Americans were already engaged in other fields and did not par- 
ticipate, but the industry was started. However, as in so many 
other cases, Persia found that producing the silk was only half 
the pfoblem; the other half was the marketing of it. In  1939. 
Persian Government representatives presented to New York fabric 
dealers samples of plain and printed fabrics made in the factories 
of Iran (Persia) with the hope that the makers could share in 

the great dress market of the world hut the exhibit, the type of 
fabrics and their styling, as well as the limited amount being 
made, did not result in any great show of interest on the part of 
potential buyers. 

During this period, the American manufacturers returned to 
China, the original source of silk, and still the source of some of 
the strongest and best silk grown. The difficulty was the lack of 
modern methods of preparation for the user, the fabric manufac- 
turer and the lack of standardization in the grades and quantities 
produced. T o  demonstrate the meaning of the modern require- 
ments, the American silk industry subscribed a large sum of 
money to initiate the study of sericulture in three of the mission- 
ary colleges in China. Buildings were erected, land bought for 
mulberry orchards, modem laboratory equipment installed and 
courses of study established in the methods of raising and feeding 
worms so as to avoid disease and the consequent imperfect silk 
filament, in the proper sizing of the silk thread by efficient reeling, 
in the making of the size and type of skein required by high-speed 
modern looms, and in the conditioning and testing of the silk to  
determine its grade for the purchaser. I t  was thought by the 
A ~ -  r n ~ e n a  .-- - 'L-' LM L  the Chinese wotilild be ~ u f f i ~ i e n t l ~  inierested i o  

carry on the work when it had been demonstrated that the Amer- 
ican market could be more equally shared with the Japanese if the 
methods were adopted. The Chinese, however, had found that 
they could sell their silk made in the accustomed manner to  the 
European buyers who did not require the same high standard of 
efficiency as the Americans due to their less pressing high-wage 
problem and the use of older, slower looms. After a few years, 
the campaign was discontinued not only because of the results but 
also of the increasing domestic upheavals in China itself which 
resulted in disruption of many of the relationships so necessary 
to successful prosecution of the enterprise. 

India was another experimental field. The Indian Government, 
especially a t  Mysore, evinced much interest in the educational 
work done by the Americans in providing the proper grade and 
adequate quantity of raw silk for the United States market. Simi- 
larly ambitious were officials in the Black sea area of Russia, in 
Greece, Spain and even South Africa but the American market 
continued to look mainly to  China and Japan for its supplies and 
by 1936, United States Department of Commerce report on foreign 
commerce and navigation omits all mention of any of the smaller 
countries. 

Raw silk can be profitably produced where there is not only 
low cost labour but labour working a t  low wages for long hours 
a t  a high degree of efficiency under modern conditions of factory 
organization, as evidenced in the success of the Japanese in cap- 
turing and maintaining the lion's share of the world markets. 

The Silkworm.-The mulberry-feeding moth, Bombyx mori, 
which is the principal source of silk, belongs to the Bombycidae, 
a family of Lepidofitera in which are embraced some of the largest 
and most handsome moths. B .  mori is itself an inconspicuous 
moth, of an ashy white colour, with a body in theJcase of the 
male not +in. in length. the female being a little longer and stouter. 
I ts  wings are short and weak; the fore pair are falcate, and the 
hind pair do not reach to the end of the body. The larva which 
is hairless, is of an ashy grey or cream colour, attains to a length 
of from 3 to ~ i i n . ,  and is slender in comparison with many of 
its allies. The second thoracic ring is humped, and there is a spine- 
like horn or protuberance at  the tail. The common silkworm 
produces only one generation during the year where the seasons 
are defined, e.g., Europe and the Near East; in Japan. the largest 
silk-producing country of the world, the race of silkworm is bi- 
voltine, i.e., reproduction takes place twice annually, while in parts 
of India and China reproduction is almost continuous and the 
races cultivated are called multivoltine; but the quality of the 
silk is in inverse ratio to the number of hatchings. The silkworm's 
natural food is the foliage of mulberry trees. 

The silk glands or vessels consist of two long thick-walled sacs 
running along the sides of the body, which open by a commdn 
orifice-the spinneret or seripositor-on the under lip of the 
larva. As the larva approaches maturity these vessels become 
gorged with a clear viscous fluid, which, upon being exposed to 
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the air immediately hardens to a solid mass. Advantage is taken 
of this peculiarity to prepare from fully developed larvae silk- 
worm gut used for casting lines in rod-fishing, and for numerous 
other purposes where lightness, tenacity, flexibility and strength 
are essential. The larvae are killed and hardened by steeping 
some hours in strong acetic acid; the silk glands are then separated 
from the bodies, and the viscous fluid drawn out to the condition 
of a fine uniform line, which is stretched between pins a t  the ex- 
tremity of a board. The board is then exposed to the sunlight 
till the lines dry and harden into the condition of gut. The prepara- 
tion of gut is, however, merely an unimportant collateral manu- 
facture. When the larva is fully mature, and ready to change into 
the pupa condition, it  proceeds to spin its cocoon, in which oper- 
ation it  ejects from both glands simultaneously a continuous and 
reelable thread of 800 to 1,200yd. in length, moving its head 
around in regular order continuously for three days or thereabouts. 
The thread so ejected forms the cocoon, and consists of filaments 
seriposited from two separate glands. Two other glands, named 
after their discoverer the glands of Pilippi, secrete a glutinous or 
resinous substance, which is believed to serve the double purpose 
of helping the thin viscous threads through the spinneret and 
causing the two filaments to adhere when brought into contact 
with the atmosphere. 

Under the microscope cocoon silk presents the appearance of 
a somewhat flattened combination of two filaments placed side by 
side, being on an average rrrn in. in thickness. The cocoons are 
white or yellow in colour, oviform in shape, and often with a con- 
striction in the middle. According to race, etc., they vary con- 
siderably in size and weight, but on an average they measure from 
an inch to an inch and a half in length, and from half an inch to 
an inch in diameter. They form hard, firm and compact shells with 
some straggling flossy filaments on the exterior, and the interior 
layers are so closely and densely agglutinated as to constitute a 
parchment-like mass which resists all attempts at  unwinding. The 
whole cocoon with its enclosed pupa weighs from I j grains for 
the smaller races to  about 50 grains for the breeds which spin 
large cocoons. From 10 to 1 2  days after the completion of the co- 
coon the enclosed insect is ready to escape; it  moistens one end of 
its self-made prison, thereby enabling itself to  push aside the fibres 
and make an opening by which the perfect moth comes forth. The 
sexes almost immediately couple; the female in from four to six 
days lays her eggs, numbering 500 and upwards; and, with that 
the life cycle of the moth being complete, both sexes soon die. 

SERICULTURE 

The art of Qriculture concerns itself with the rearing of silk- 
worms under artificial or domesticated conditions, their feeding, 
the formation of cocoons, the securing of these before they are 
injured and pierced by the moths, and the maturing of a sufficient 
number of moths to supply eggs for the cultivation of the follow- 
ing year. The first essential is a stock of mulberry trees adequate 
to feed the, worms in their larval stage. The leaves preferred 
in Europe are those of the white-fruited mulberry, Morus alba, 
but there are numerous other species which appear to  be equally 
suitable. The soil in which the mulberry grows, and the age and 
condition of the trees, are important factors in the success of 
silkworm cultivation; and it  has been too often proved that the 
mulberry will grow in situations where, from the nature of the 
leaf the trees put forth and from other circumstances, silkworms 
cannot be profitably reared. An elevated position with dry, fri- 
able, well-drained soil produces the best quality of leaves. 
Throughout the East the species of mulberry cultivated are nu- 
merous, but, as these trees have been grown for special purposes 
at  least for three thousand years, they show the complex varia- 
tions peculiar to most cultivated plants. 

I n c u b a t i o n  and Rearing of Worms.-The eggs of the silk- 
worm, called "silk-seed" (Fr. graines), are hatched out at the 
period when the mulberry buds are breaking into leaf. The 
hatching is natural where the climate is uniformly hot, but in 
countries where the silkworm has been introduced, artificial heat 
has to  be applied to the eggs. In  many parts this is done by the 
primitive fashion of imparting to the seed the necessary heat by 

contact with the human body, but this gives an irregular and 
unduly protracted hatching. Simple incubators are now in use 
which make incubation rggular, and the eggs all hatch out to- 
gether, which is a great advantage from the point of view of 

economical feeding later on. The 
eggs are very minute-about 
roo weighing a grain; and a vast 
number of hatched worms may 
at  first be kept in a small space; 
but as the worms grow and 
require more and more leaves, 
the caterpillars require quickly 
increasing and ample space. The 
seed is distributed in perforated 
boxes to rearers, as it  requires air 
all through the period of preser- 
vation until the worms are 

B Y  C O U R T E S Y  O F  T H E  C O R T l c E L L I  S I L K  CO- hatched The boxes are opened 
I - -MULBERRY THE and the seed is evenly spread on 

FAYOURITE FOOD O F  SILKWORMS 
trays which are placed into the 

incubator; the lamp of the incubator is lit and the temperature 
is brought to 65' F. This is gradually increased daily by about 
2' until it reaches 77', a t  which temperature hatching takes 
place. The trays are withdrawn from the incubator and per- 
forated paper or open-mesh gauze is spread over the minute 
worms; mulberry leaves, now young and very tender, are finely 
chopped and spread over the paper or gauze; the little worms 
wriggle up through the holes and begin feeding. The temperature 
of the room in which they are placed should be maintained at  7 i 0 .  
In  more progressive countries, a special rearing house (Fr. mag- 
xanerie) is allocated to  the rearing of silkworms; i t  may be used 
for other purposes during the remainder of the year provided it 
is swept clean, disinfected and lime-washed ready for the reception 
of the worms. In  more backward places, the dwelling of the 
peasant rearer is utilized, but the same scrupulous disinfection 
and cleanliness should be observed, though this is often neglected 
with unfortunate effects on the worms and the rearer. The 

place set apart for rearing should be well 
ventilated, but not necessarily well lit, in- 
deed, it  should be capable of shading the 
worms from the direct rays of the sun, 
which are detrimental to them. 

Though there are many methods of 
keeping the worms during feeding, the best 
is probably to erect shelves about three 
feet wide in the centre of the room so that 
there is a walking space between them and 
the walls all round and gangways intersect- 
ing them. These shelves are constructed 
by means of light scantling from the floor 

BY C O U R T E S Y  O F  T H E  C O R T l C E L L l  
S I L K  Lo. to the ceiling with cross-pieces at  inter- 
F I G .  2 --SILKWORMS S IX  vals of two feet, the lowest being two feet 
A N D  TEN DAYS O L D  F E E D -  above the floor. Over the frame-work thus 
ING O N  A MULBERRY L E A F  created is laid large-mesh wire netting 
which, in this way, provides a series of shelves each two feet high. 
Paper is spread over the wire and the worms are placed on this; 
the worms increase in size with astonishing rapidity and they 
are given more and more space in conformity wlth their growth 
No less remarkable is their growing voracity. After three or four 
days they are sufficiently grown to be able to  consume whole young 
leaves, and from this time onwards their powers of consumption 
run parallel with the maturity of the mulberry. The feeding lasts 
about 42 days, but during that time the worm passes through four 
periods of sleep lasting 24 hours each; some races have only three 
periods of sleep, but these are rare During this sleeping period the 
skin of the worm cracks and when the creature wakes up it is 
able to  shed the old skin and continue with the new one. The 
importance of the regularity of hatching out now becomes ap- 
parent. The worms hatched out on the same day all sleep at  the 
same time, and during the sleep do not require nourishment. If, 
however, the hatching out is irregular, sleeping and active hungry 
worms are mixed up, with the risk either of a waste of mulberry 
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leaf or of malnutrition of the active worms. Worms mill not 
touch faded leaves; the latter must be green but very slightly 
wilted. The sleeping periods occur on the sixth, twelfth, eighteenth 
and twenty-sixth day after hatching. After the fourth sleep, the 
worms start their great and final feed, lasting for ten days during 
which period they consume about twenty 
times their own weight of leaves. 

Laurent de 1'Arbousset showed in 1905 
that I oz of seed of 30 grams produc- 
ing 30,000 to 35,000 silkworms (30,000 
may be depended upon to reach the co- 
coon stage) will give a harvest of 130 to 
14olb. fresh cocoons and ultimate yield 
of about 12lb. raw silk properly reeled. 
The amount of nourishment required for 
this rearing is as follows.-hatching to 
first moult, about 91b. of leaves of tender 
growth, equal to 40 to 451b. ripe leaves; B' 

first to second moult, 241b., representing ,,,, ... 
~ o o l b ,  ripe leaves; second to third moult, F I G .  3 .- W O R M S  ABOUT 

89!b., representing q o l b .  vine -Y !eaves; Is DAYS OLD 

third to fourth moult, 236lb., representing 472lb. ripe leaves; 
fourth moult to mounting, 1.4301b., representing 1,j40lb. ripe 
leaves, totalling to about one ton of ripe leaves for a complete 
rearing. The growth of the worms during their larval stage is 
stated by Count Dandolo t o  be as follows: the small, black, newly 
hatched worm weighs about one-hundredth of a grain, and is 
about one-twelfth of an inch long; when it has reached its full 
growth, the large white worm weighs about ten grains, and is 
more than three inches long. Or, in tabular form: 

,, 2nd ,, . . 94 ,, 
3rd ,, . 400 ,t 12 

2 ,  4th ,, . . .  1,628 ,, 2 0  

Greatest weight and size . . Q , ~ o o , ,  40 

T h e  Cocoons.-The worms show that they are ready to spin 
their cocoons by raising the forepart of the body and waving i t  
slowly from side to side. Provision is now made for the struc- 
ture on which they can spin. This consists of "bushes" of scrub- 
oak or other many-branched shrub which are placed vertically 
in the centre of the shelves on which the worms have hitherto 
spent their lives. Obedient to  the dictates of nature, the worms, 
now replete with glutinous fibre, mount up into the bushes and 
proceed to spin the cocoons around themselves. If they are over- 
crowded there is the danger of two worms combining to spin 
one cocoon; this latter is practically useless for making silk as 
the combined threads are inextricably mixed up and the cocoon 
is incapable of being reeled into fine silk. After eight days, the 
bushes are removed from the shelves and the cocoons are picked 
off them. The importance of an even incubation is again demon- 
strated here, for if the hatch-out were irregular some worms 
would be ready to spin before others and the rearer would run 
the risk of taking down the 'bushes before all the worms had 
completed their spinning, resulting in some cocoons of inferior 
quality. On the other hand, the rearer dare not wait more than 
eight days, otherwise the chrysalis would complete its transforma- 
tion and change into a moth which, in emerging from the cocoon, 
would cut through the silk fibres and destroy it for reeling pur- 
poses and thus render it practically valueless. 

With the exception of those selected for reproduction of eggs. 
the cocoons are now treated so as to preserve them intact for 
reeling. The chrysalis must be killed without damage to the 
cocoon. The worm spins the cocoon with one continuous thread 
in a manner forming the figure 8, therefore the cutting of the co- 
coon a t  one end to allow the moth to  escape means the cutting 
of the one continuous thread into many thousands of short ones 
and naturally makes it impossible to  unwind (.'reeling silk" is 
only another way of saying "unwinding cocoons"). The method 
adopted for killing the chrysalides is that of suffocation. 

Leaving cocoons exposed to the hot sun will suffocate the chrys- 
alides, but it also hardens the gum in the thread, making un- 
winding difficult and wasteful, and withdraws to a certain extent 
the colour from yellow cocoons Another method is suffocation 
by steam. The cocoons are placed in shallow drawers in a cup- 
board which is constructed over a common washing copper. 
The bottoms of the drawers are constructed so as to allow of 

steam percolating through them 
A fire is lit below the cauldron. 
which is filled with water, and 
steam is generated. The cocoons 
remain in the steam from eight to  
ten minutes and the chrysalis 
is suffocated. The cocoons are 
then spread lightly on canvas 
beds, sheltered from the sun, but 

U R T E s r  O F  T H E  CORTlCELLt S I L K  C O .  where air can circulate freely. 
4- A S I L K W O R M .  ALMOST They remain on the beds from 
GROWN,  F E E D I N G  six weeks t o  two months, during 

which time they require to be turned over twice daily to prevent 
heating and the dead chrysalis gradually dries up without he- 
coming putrid. I n  this method there is the risk of either keeping 
the cocoons in the steam too long and damaging the fibre, ren- 
dering the thread brittle, or not keeping them long enough so that 
the chrysalis, which has marvellous powers of recovery, will 
complete its metamorphosis and the moth will cut through after 
all. The safest and most practical method is suffocation by hot 
air. Se'choirs, or dryers, are constructed t o  take a large quantity 
of cocoons a t  one charge, and air is fanned through a steam-coiled 
chamber rendering it  about 200" F. The hot air circulates by 
means of channels through the chambers containing the cocoons, 
and the chrysalis is suffocated and all moisture in i t  dried up 
in one process of twelve hours' duration. The cocoons are put 
into sacks and stored without fear of deterioration. Exposure 
to air and wind, which also means exposure to dust and dirt, is 
unnecessary, and the colour of the silk when the cocoons are 
reeled is richer, while the water used in the reeling keeps clean. 

Select ion of Eggs f o r  Reproduct ion.  
-The promiscuous production of eggs 
for the following crop by the rearers is 
strongly to be discouraged and in many 
countries it is absolutely prohibited, be- 
cause of the great risk of propagating dis- 
eases to  which the silkworm is prone. Re- 
production, if a virile and healthy race of 
worm is to  be preserved, must be under 

B Y  COURTESY O F  T H E  C O R T ~ C E L L I  the supervision of experts. These experts 
S I L K  CO 

-A choose rearers who are known to be ex- 
MOTH EMERGING FROM tremely adept a t  cocoon-raising and give 
ITS COCOON ( F R O N T  them specially selected eggs, each separate 
V I E W )  laying of which has been microscopically 
examined for the presence of disease. These eggs are known 
as "cellular seed." The experts pay periodical visits to the 
magna~zerie during the rearing to examine the condition of the 
worms and take away any of doubtful appearance for microscopic 
examination. If the rearing is entirely successful and no trace 
of disease is found, the cocoons are taken to the "seed station," 
where they are examined Ill-formed or imperfect cocoons are 
sent t o  be stifled and the selected ones are threaded together into 
long ropes and suspended from the ceiling to  within a foot of 
the floor. In  due course the moths emerge from the cocoons, 
mating takes place and the female is placed rn a small linen bag, 
about 2in. square, which has been washed and disinfected; the 
mouth is tied up and these bags are strung together and sus- 
pended from the ceiling of another room. The female lays 
its eggs in the bag and dies. The males, after two or three mat- 
ings, are destroyed. This part of the process is carried on until 
the cocoon crop is a t  an end. The ratio of reproduction is about 
250 to I, so the seed stations require about .~,ooolb. of cocoons 
for  seed for a crop of 25,ooolb. of cocoons the next season. 

As soon as the mating is over, work is begun on the micro- 
scoping of the seed which has been laid. I n  the case of selection 
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for cellular seed, each bag is emptied of its contents, the seed 
is washed in water to free it from the remains of the dead female 
and a few seeds are crushed and placed on a slide for examina- 
tion. I f  the microscope tells no tale of disease, that particular 
laying is passed. I f  traces of disease are found, the bag and its 
contents are burned. I n  the case of seed not to be used for re- 
production but only to be distributed for producing cocoons for 
silk, called industrial seed, each rearing is kept separate and the 
contents of all the bags of one 
rearing are emptied out together. 
This heap of seed is washed as 
before, is well mixed and half a 
dozen samples are taken, crushed 
and examined as before. If 
disease is detected, further sam- 
ples are taken to determine the 
extent of it, If not more than BY C O U R T E S Y  O F  T H E  C O R T I C E L L I  SILK CO 

5% of disease is apparent, the ~ ~ ~ ~ F ~ o ~ ~ ~ ~ ~ ~ ~ ~ o ~ ~ : ~ D ~ ~ ~ ~ ~ ~  
rearing passes; if more, i t  is en- 
tirely destroyed. In  this way a11 the eggs are gradually cleared 
through the microscoping room, a further washing takes place 
and, after the seed is dry, it is done up in small gauze bags in 
weights of I oz., 3 oz. and + oz. These, in turn, are placed in per- 
forated cardboard boxes and are ready for distribution to rearers 
the following season, the cellular seed being kept separate for se- 
lected rearers for  a further cycle of reproduction. 

The expert's task is not finished with the production of sound 
and healthy seed. H e  is also concerned with the cross-breeding 
of different varieties with a view to a higher yield of silk in the 
cocoons for reeling, to creating hardier races for different con- 
ditions of climate, to improving the cocoons of one part of the 
world by crossing the moths with those from another-an endless 
succession of problems for the propagation of sericulture in 
general. 

DISEASES 
That the silkworm is subject to many serious diseases is only 

to  be expected of a creature which for'upwards of 4,000 years 
has been propagated under purely artificial conditions, and these 
most frequently of a very insanitary nature, and where not the 
healthy life of the insect, but the amount of silk it  could be made 
to yield, was the object of the cultivator. Among the most fatal 
and disastrous of these diseases with which the cultivator had long 
to grapple was "muscardine," a malady due to the development of 
a fungus, Botrytis bassia?za, in the body of the caterpillar. The 
disease is peculiarly contagious and infectious, owing to the de- 
velopment of the fungus through the skin, whence spores are freed, 
which, coming in contact with healthy caterpillars, fasten on them 
and germinate inwards, giving off corpuscles within the body of the 
insect. Muscardine, however, has not been epidemic for many 
years. 

T h e  P e b r i n e  Epidemic.-About the year 1853 anxious atten- 
tion began t o  be given in France to the ravages of a disease among 
silkworms. This disease, which at  a later period became known as 
pebrilze-a name given to it  by De Quatrefages, one of its many in- 
vestigators-had first been noticed in France a t  Cavaillon in the 
valley of the Durance near Avignon. Pebrine manifests itself by 
dark spots in the skin of the larvae; the eggs do not hatch out. or 
hatch imperfectly; the worms are weak, stunted and unequal in 
growth, languid in movement, fastidious in feeding; many perish 
before coming to maturity; if they spin a cocoon it  is soft and 
loose, and moths when developed are feeble and inactive. When 
sufficient vitality remains to produce a second generation i t  shows 
in increased intensity the feebleness of the preceding. The disease 
is thus hereditary, but in addition it  is virulently infectious and 
contagious. From 18j0 onwards French cultivators were com- 
pelled, in order t o  keep up  their silk supply, to import graine from 
uninfected districts. The area of infection increased rapidly, and 
with that the demand for healthy graine correspondingly ex- 
panded, while the supply had to be drawn from increasingly re- 
mote and contracted regions. Partly supported by imported eggs, 
the production of silk in France was maintained, and in 1853 
reached its maximum of 26,ooo.ooo kilos of cocoons, valued at 

I I 7,000,ooo francs. From that period, notwithstanding the im- 
portation at  great cost of foreign graine, reaching in some years 
to 60,000 kilos, the production of silk fell off with startling 
rapidity: in 1856 i t  was not more than 7,500,ooo kilos of cocoons; 
in 1861 and 1862 it  fell as low as 5,800,ooo kilos; and in 1865 it  
touched its lowest weight of about 4,000,000 kilos. I n  1867 De 
Quatrefages estimated the loss suffered by France in the 13 years 
following 1853, from decreased production of silk and price paid 
to foreign cultivators for graine, to  be not less than one milliard of 
francs. In  the case of Italy, where the disease showed itself later 
but even more disastrously, affecting a much more extended in- 
dustry, the loss in 10 years D e  Quatrefages stated at  two milliards. 
A loss of £12o,ooo,ooo sterling within 13 years, falling on a limited 
area, and on one class within these two countries, constituted in- 
deed a calamity on a national scale, calling for national effort to 
contend with its devastating action. The malady, moreover, 
spread eastward, and, although i t  was found to be less fatal in 
Oriental countries than in Europe, the sources of healthy graine 
became fewer and fewer, till only Japan was left as an uninfected 
source of European graine supply. 

A scourge which so seriously menaced the very existence of the 
silkworm in the world necessarily attracted a great amount of 
attention. As early as 1849 GuCrin MCneville observed in the 
blood of diseased silkworms certain vibratory corpuscles, but 
neither did he nor the Italian Filippi, who studied them later, con- 
nect them distinctly with the disease. The corpuscles were first 
accurately described by Cornalia, whence they are spoken of as 
the corpuscles of Cornalia. The French Academy charged De 
Quatrefages, Decaisne and PCligot with the study of the disease, 
and they issued two elaborate reports-~tudes sur les maladies 
actuelles des vers d soie (1859) and Nouvelles Recherches sur les 
maladies actuelles des vers d soie (1860); but the suggestions 
they were able to  offer had not the effect of stopping the march 
of the disease. I n  1865 Pasteur undertook a government com- 
mission for the investigation of the malady. Attention had been 
previously directed to the corpuscles of Cornalia, and it  had been 
found, not only that they occurred in the blood, but that they 
gorged the whole tissues of the insect, and their presence in the 
eggs themselves could be microscopically demonstrated. Pasteur 
established ( I )  that the corpuscles are the special characteristic 
of the disease, and that these invariably manifest themselves, if 
not in earlier stages, then in the mature moths; (2) that the cor- 
puscles are parasites, and not only the sign but the cause of the 
disease; and (3) that the disease manifests itself by  heredity, by 
contagion with diseased worms, and by the eating of leaves on 
which corpuscles are spread. I n  this connection he established the 
very important practical conclusion that worms which contract 
the disease during their own life-cycle retain sufficient vitality to 
feed, develop and spin their cocoon, although the next generation 
is invariably infected and shows the disease in its most virulent 
and fatal form. This fact, however, enabled the cultivator to  know 
with assurance whether the worms on which he bestowed his 
labour would yield him a harvest of silk. H e  had only to examine 
the bodies of the moths yielding his graine: if they were free 
from disease then a crop was sure; if they were infected the 
education would assuredly fail. 

Pasteur brought out the fact that the malady had existed from 
remote periods and in many unsuspected localities. He found cor- 
puscles in Japanese cocoons and in many specimens which had 
been preserved for lengthened periods ih public collections. Thus 
he came to the conclusion that the malady had been inherent in 
many successive generations of the silkworm, and that the epi- 
demic condition was only an exaggeration of a normal state 
brought about by the method of cultivation and production of 
graine pursued. The cure proposed by Pasteur was simply to  take 
care that the stock whence graine was obtained should be healthy, 
and the offspring would then be healthy also. Small educations 
reared apart from the ordinary magnanerie, for the production 
of graine alone, were recommended. At intervals of five days after 
spinning their cocoons specimens were to  be opened and the 
chrysalides examined microscopically for corpuscles. Should none 
have appeared till towards the period of transformation and escape 
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of the moths, the eggs subsequently hatched out might be de- 
pended on to yield a fair crop of silk; should the moths prove per- 
fectly free from corpuscles after depositing their eggs the next 
generation would certainly live well through the larval stage. For 
special treatment towards the regeneration of an infected race, 
the most robust worms were to  be selected, and the moths issuing 
from the cocoons were to  be coupled in numbered cells, where the 
female was to be confined till she deposited her eggs. The bodies 
of both male and female were to  be examined for corpuscles, and 
the eggs of those found absolutely free from taint were preserved 
for  similar "cellular" treatment in the following year. By this 
laborious and painstaking method i t  has been found possible to  
re-establish a healthy stock of valuable races from previously 
highly infected breeds. The rearing of worms in small educations 
under special supervision has been found to be a most effective 
means of combating pebrine. I n  the same way the rearing of 
worms for graine in the open air, and under natural conditions 
as far as possible, has proved equally valuable towards the de- 
velopment of a hardy, vigorous and untainted stock. The open- 
air education was originally proposed by Chavannes of Lausanne, 
and largely carried out in the canton of Vaud hy Roland, who 
reared his worms on mulberry trees enclosed within "manchons" 
or cages of wire gauze and canvas. The insects appeared quickly 
t o  revert to  natural conditions; the moths brought out in open 
air were strongly marked, lively and active, and eggs left on the 
trees stood the severity of the winter well, and hatched out suc- 
cessfully in the following season. Roland's experience demon- 
strated that not cold but heat is the agent which saps the con- 
stitution of the silkworm and makes i t  a ready prey to disease. 

Other Diseases.-Grasserie is another form of disease in- 
cidental to  the silkworm. It often appears before or after the 
first moult, but it  is only after the fourth that it  appears in a 
more developed form. The worm attacked presents the following 
symptoms: the skin is distended as if swollen, is rather thin and 
shiny, and the body of the worm seems to have increased, that 
is, i t  suffers from fatness, or is engraissk, hence its name. The 
disease is characterized by the decomposition of the blood; in 
fact i t  is really a form of dropsy. The blood loses its transparency 
and becomes milky, its volume increases so that the skin cannot 
hold it, and it escapes through the pores. This disease is more 
accidental than contagious and rarely takes very dangerous pro- 
portions. If the attack comes on a short time before maturity, 
the worms are able to  spin a cocoon of a feeble character, but 
worms with this disease never change into chrysakides, but always 
die in  the cocoon before transformation can take place. The 
causes which produce i t  are not well known, but it is generally 
attributable to  currents of cold and damp air, to the use of wet 
leaves in feeding, and to sudden changes of temperature. 

Another cause of serious loss to  the rearers is occasioned by 
jlacherie, a disease well known from the earliest times. Pasteur 
showed that the origin of the disease proceeded from microscopic 
organisms called ferments and vitrios. One has only t o  ferment a 
certain quantity of mulberry leaves, chop them up  and squeeze 
them, and so  obtain a liquid, t o  find in i t  millions of ferments and 
vitrios. I t  invariably occurs during the most active period of 
feeding, three or four days after the fourth moult up to the rising, 
and generally appears after a meal of coarse leaves, obtained from 
mulberries pruned the same year and growing in damp soil. I t  can 
also occur from the feeding of damp leaves, e.g., leaves wetted by 
rain, to  the worms or from leaves too freshly plucked and not 
allowed t o  wilt slightly. Flacfzerie is an intestinal disease of the 
cholera species and therefore contagious. The definite course is 
not occasioned so much from the ferments which exist in the 
leaves themselves, but from an arrest of the digestive process 
which allows the rapid multiplication of the former in the in- 
testines. Good ventilation is indispensable to allow the worm to 
give out by transpiration the great quantity of water that it ab- 
sorbs with the leaf. If this exhalation is stopped or lessened the 
digestion in its turn is also stopped, the leaf remains longer than 
usual in the intestines, the microbes multiply, invading the whole 
body, and this brings about sudden death. The true remedies con- 
sist in the avoidance of the fermentation of the leaves by careless 

gathering, transport or packing, in proper hygienic care in ventila- 
tion and in maintaining a proper degree of dryness in the atmos- 
phere in rainy weather, and in the use of quicklime to facilitate 
the transpiration of the silkworms. 

WILD SILKS 
The ravages of pebrine and other diseases had the effect of 

attracting prominent attention to the numerous other insects, 
allies of the mulberry silkworm, which spin serviceable cocoons. I t  
had been previously pointed out by Captain Hutton, who devoted 
great attention to the silk question as it  affects the East Indies, 
that a t  least six species of Bombyx, differing from B. mori, but 
also mulberry-feeding, are more or less domesticated in India. 
These include B. textor, the boropooloo of Bengal, a large species 
having one generation yearly and producing a soft flossy cocoon; 
the Chinese monthly worm, B. sinensis, having several generations, 
and making a small cocoon; and the Madrasi worm of Rengal 
(B. croesi), the Dassee or Desi worm of Bengal (B. fortunatus) 
and B. arracanensis, the Burmese worm-all of which yield several 
generations in the year and form reelable cocoons. Besides these 
there are many other mulberry-feeding Bombycidae in the East, 
principally belenging to the genera Theophila am! Ocinara, the 
cocoons of which have not attracted cultivators. The moths 
yielding wild silks which have obtained most attention belong t o  
the extensive and handsome family Saturniidae. The most im- 
portant of the species a t  present ( 1 9 4 ~ )  is the Chinese tussur 
or tasar worm, Antheraea per~zyi, which is an oak-feeding species, 
native of Mongolia, from which is derived the greater part of the 
so-called tussur silk imported into Europe. Closely allied t o  this 
is the Indian tussur moth, Antheraea mylitta, found through- 
out the whole of India feeding on the bher tree, Zizyphz~s jujmba, 
and also on many other plants. I t  yields a large compact cocoon 
of a silvery grey colour, which Sir Thomas Wardle of Leek, who 
devoted a great amount of attention to the wild-silk question, suc- 
ceeded in reeling. Next in promising qualities is the muga or 
moonga worm of Assam, Antheraea assamu, a species t o  some ex- 
tent domesticated in its native country. 

The yama-mai worm of Japan, Antheraea (Samia) yama-ma;, 
an oak-feeder, is a race of considerable importance in Japan, 
where it  was said to  be jealously guarded against foreigners. I t s  
eggs were first sent to  Europe by Duchsne du Bellecourt, French 
consul-general in Japan in 1861; but early in  March following 
they hatched out, when no leaves on which the larvae would feed 
were to be found. I n  April a single worm got oak-buds, on which 
it throve, and ultimately spun a cocoon whence a female moth 
issued, from which GuCrin MCneville named and described the 
species. A further supply of eggs was secretly obtained by a Dutch 
physician Pompe van Meedervoort in 1863, and, as it was now 
known that the worm was an oak-feeder, and would thrive on 
the leaves of European oaks, great results were anticipated from 
the cultivation of the yama-mai. These expectations, however, 
for various reasons, have been disappointed. The moths hatch 
out a t  a period when oak leaves are not ready for their feeding, 
and the silk is by no means of a quality to  compare with that of 
the common mulberry worm. The mezankoorie moth of the 
Assamese, Antheraea mezankooria, yields a valuable cocoon, as 
does also the Atlas moth, Attacus atlas, which has an omnivorous 
larva found throughout India, Ceylon, Burma, China and Java. 
The Cynthia moth, Attacus cynthza, is domesticated as a source 
of silk in certain provinces of China, where it feeds on the Ailan- 
thus glandulosa. The eria or arrindi moth of Bengal and Assam, 
Attacus riczni, which feeds on the castor-oil plant, yields seven 
generations yearly, forming loose flossy orange-red and sometimes 
white cocoons. The ailanthus silkworm of Europe is a hybrid 
between A. Cynthia and A. ricinz, first obtained by GuCrin MCne- 
ville, and now spread through many silk-growing regions. These 
are only a few of the moths from which silks of various usefulness 
can be produced; but none of these presents qualities, saving per- 
haps cheapness alone, which can put them in competitioh with 
common silk. 

A wild silk which has entered the market since the beginning of 
the 20th century is Anaphe. I t  is found in West and East Africa. 
The worms combine to make large nests of cocoons with a strong 
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outer protecting covering, tough as parchment. A peculiar and 
unpleasant quality of this species is the presence of hairs of a 
somewhat poisonous nature which bring out a rash on the skin 
when the nests are handled. Chemical treatment before handling 
has eliminated this trouble, but progress with the utilization of 
this silk is slow. I t  first began to attract attention in Germany 
in 1913 but its experimental stage was held up until 1920. At 
first, the outer cover was thrown away and the internal cocoons 
were treated, but it has since been found that the outer cover is 
the more valuable and the internal cocoons hardly worth the 
trouble of working. Natives use the nests for the manufacture 
of their blankets but its economic usefulness in Europe has still 
t o  be proved. The systematic planting of the bush on which the 
Anaphe worm feeds would also be indicated if there is t o  be a 
constant and cheaper supply of this material. 

PHYSICAL AND CHEMICAL PROPERTIES O F  SILK 
Common cocoons ( B o m b y x  m o r i )  enclosing chrysalides weigh 

each from 0.4 to  2 grams, i.e., there are from 300 to 600 to the 
pound, for small breeds, and 270 to 300 for large breeds. About 
one-sixth of this weight is silk and of that one-half can be reeled, 
the remainder which cannot be reeled consisting of surface floss 
or blaze and the husk of the chrysalis. I t  is therefore difficult to 
estimate the total length of thread produced by the silkworm or 
even that of the portion reeled, which varies in length and thick- 
ness according to the condition and robustness of the cocoon and 
may be 500 metres in some breeds and in others 900 to 1,200 

metres. I t  has been estimated that one pound of raw silk requires 
from 2,100 t o  3,000 cocoons. Under favourable conditions 11 kilo- 
grams of fresh cocoons may give I kilogram of raw silk for com- 
merce and about the same quantity of waste silk for spinning. The 
thread is  usually thicker and stronger towards the middIe of the 
reeled portion than at  the extremities. The mean diameter of the 
cocoon thread or bave which is composed of two filaments of dif- 
ferent specimens of mulberry silk was found at  the Lyons labora- 
tory t o  vary from o.oo180 to o.oo3gcm.; the bave of wild silks 
from 0.0030 to 0.0070 centimetre. The denier or weight in grams 
of 9,000 metres (see SILK MANUFACTURE) of the bave of mul- 
berry silk varies from 1.8 to 3.8, and that of the bave of the 
Anthers (wild silks) from 3 to 8 deniers. 

The raw silk fibre (see FIBRES) consists essentially of two cores 
of fibroin cemented together and covered with sericin or silk 
albumen, besides small quantities of waxy and colouring matters. 
The ultimate filaments of fibroin, which constitute about 70 to 
80% of dry, raw mulberry silk have in bulk, after removal of the 
gum, the characteristic soft white appearance and pearly lustre of 
pure silk. Under the microscope the filaments appear smooth and 
rod-like and, when examined by polarized light, show the colours 
given by doubly refracting substances; their cross-section is 
roughly triangular (maximum diameter, 0.0023 to o~oo14cm.; 
minimum diameter, 0.0018 to o.ooogcm.). The filaments have 
great tensile strength ( 3  to 5 X 109 dynes per sq.cm.) extending 
considerably before breaking, and show true elastic effects under 
limited stresses (Young's modulus, 0.4 to 0.8 X 10" and rigidity, 
0.2 x roll dynes per sq.cm. under ordinary conditions). In fact, 
silk is said to  have almost the equivalent tensile strength of iron 
wire; that of the wire being 90,ooolb. per sq.in. and that of silk 
64,000. I ts  elasticity is also a remarkable characteristic. An 
elasticity of 20% means that the silk fibre can be stretched one- 
fifth of its original length and when released will return to its 
natural state. T o  the two properties of tensile strength and elas- 
ticity silk owes much of its excellence as a textile material, espe- 
cially in the making of women's hosiery. The density of silk 
fibres is about 1.3, refractive index 1.5, and specific heat 0.3 
calories per gram. The low electrical conductivity of fibroin, 
utilized in the employment of silk for electrical insulation, may 
cause a troublesome electrical excitation of the fibres during 
manufacturing processes in a dry atmosphere. I t s  thermal con- 
ductivity also is low. Under ordinary atmospheric conditions 
fibroin contains about I 1 %  of its dry weight of hygroscopic mois- 
ture which may be removed by heating it  a t  105' C. I t  is insolu- 
ble but swells slightly in water, alcohol, benzene and other organic 

liquids. 
Fibroin is an amphoteric colloid and belongs to the chemical 

class of proteins; the formula C15H23N506 sometimes assigned t o  
it  should be taken to be no more than an approximate expression 
of its elementary composition. The X-ray method of examination 
indicates the possible presence in  fibroin of a crystalline constitu- 
ent, and there is some chemical evidence that fibroin is chemically 
heterogenous. I t  dissolves in the cold in concentrated solutions 
of the mineral acids or of the caustic alkalies, and in an ammo- 
niacal solution of copper oxide; from all these solutions it  may be 
reprecipitated i n  a more or less altered form when the solution is 
neutralized, but, owing t o  more far-reaching changes, not after 
long standing. When heated, fibroin melts and burns giving a 
smell of burned feathers which serves to distinguish i t  from the 
vegetable fibres. including artificial silk. I t  may be distinguished 
from wool by its microscopical appearance and by chemical tests. 
The ultimate filaments of the wild silks are thicker and more 
ribbon-shaped than those of mulberry silk and exhibit longitudi- 
nal striations along which the filaments tend to split into fibrillae 
under any mechanical or chemical action; the fibroin of the 
wild silks possesses properties similar to those of mulberry fibroin 
but is more resistant to  chemical action. Sericin, also a protein, 
is more active chemically than fibroin, from which it  may be 
separated by the solvent action of hot water, best under pressure, 
or of acid or alkaline solutions. I ts  hot aqueous solution gelatin- 
izes on cooling. I t s  elementary composition is similar to that of 
fibroin but it contains more oxygen; like fibroin it  may be chemi- 
cally heterogenous. The colouring matter of yellow silk is prob- 
ably carotene or a related substance. 

Silk has great power of absorption. I ts  brilliant colours are 
due to  a greater capacity of absorption toward colouring matters 
in general than perhaps any other fibre. I t  also absorbs dye- 
stuffs a t  much lower temperatures than does wool. So great are 
its powers of absorption that its weight can be increased as much 
as 30% in moisture without any change in appearance. I n  order 
to prevent fraud by shipping raw silk to which moisture was 
added by the seller to secure a greater return on the poundage 
sold, an international standard of 11% was established many 
years ago as the permissible limit of "regain" in moisture over 
the dry weight. 
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SILK FABRICS, ARTIFICIAL. (For modern develop- 

ments, see SYNTHETIC FIBRES.) Except in the production of 
knitted and lace goods, as well as a small variety of woven luxury 
fabrics of the most delicate texture, artificial silk was only em- 
ployed successfully when in combination with threads produced 
from the natural textile fibres which constituted a foundation 
texture of sufficient stability according to the specific use for 
which the fabric was intended. I t  should be realized, therefore, 
that the special function of artificial silk (so far as the textile 
industry was concerned) was that of embellishing and enriching 
textile fabrics of any description that permitted decorative treat- 
ment. 

Artificial silk was employed in conjunction with cotton in any 
combination. Also, the warp and weft were interwoven in order 
to develop any desired textural or woven effect from the simplest 
and most elementary weaves. Fabrics were also produced either 
as simple or compound  structure^ and decorated with simple 
figuring. Again, artificial silk threads either of the same colour 
or any number of different colours were introduced in place of 
the ordinary warp and weft threads, or as extra threads of warp 
and weft, in order to  produce simple or variegated stripes. 

Special P r e c a u t i o n  in P r e p a r i n g  T e x t i l e  Designs.-In the 
development of brocade or "float" figuring with artificial silk, 
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CULTURE OF S ILKWORMS 

1. Breeding of the male and female si lk moths 5. Gathering mulberry leaves i n  a Japanese orchard. Only the tenderest 

2. Ful l -grown silkworms feeding on muiberry leaves and freshest leaves can be used 

3. Cleaning the feeding trays. Student a t  the University of Nanking using 6. Modern silk reeling i n  a Japanese filature. The cocoons are placed i n  
net type of l i n ing  on feeding tray, thus saving t ime and labour basins of hot  water and the s i lk  thread is wound up over the heads 

4. Close-up v iew of si lkworms spinning cocoons. The outside fibre is of the workers onto the reel i n  back of them. Size of the thread 
removed and used as waste si lk varies w i th  the number of cocoon filaments run at one t ime 
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i I / waste silk, respectively, to Le spun together to produce "union" 

L I 
F I G .  I.- APPLIED DESIGN FOR C H E N IL L E  VO ILE FABRIC, A DRESS FABRIC 
CONSISTING O F  A VOILE FOUNDATION INTERWOVEN WITH VELVET OR 
PLUSH PILE O F  ARTIFICIAL SILK 

The black squares indicate warp threads raised over picks of cotton weft, 
and the shaded squares, the warp raised over picks of artificial silk weft 

great care was taken, when preparing an applied design for the 
card-cutter, to ensure thorough interlacement of the threads, and 
also to  avoid floats of inordinate length. This precaution was 
especially necessary for fabrics subject to wear or friction, since, 
owing to the multi-filament structure of artificial silk threads, 
the fine filaments were easily caught up  and broken. As a general 
rule, the decorative features of a woven fabric developed with 
much greater success with the warp than with the weft series of 
threads, for the practical reason that, during the operation of 
weaving, the warp threads were under much more complete con- 
trol and tension than the weft. Consequently, the warp series of 
threads lay much straighter and firmer in the fabric, and thus 
produced a more perfectly flat and even surface than could be 
obtained by employing weft for figuring purposes. Moreover, not 
only did the greater tension of the warp threads tend to effect a 
better distribution of the fine filaments composing those threads, 
and thus ensure a more complete "covering" of the weft, but the 
additional tension (by keeping the threads straight) also increased 
their power of reflection, which enhanced their lustre. Further, 
the employn~ent of warp instead of weft (whenever the choice of 
these alternatives was optional and solely for decorative effect, 
as distinct from technical and practical considerations) was a more 
economical policy from the manufacturers' point of view; besides 
it  incurred a smaller percentage of waste material. 

Mult i -Colour  Effects of Cross-Dyeing.-Another method of 
embellishing textile fabrics with artificial silk in combination with 
other textile materials was by what is known as "cross-dyeing," 
whereby two or more distinctly different hues and tones of colour 
were produced in the same fabric by submitting it to a single 
dye-bath. This interesting phenomenon resulted entirely from the 
different chemical and physical properties of artificial silk and of 
the natural fibres. Hence, certain types of fibres reacted, on being 
submitted to the same dye-bath, in a manner quite different from 
that of other types, and thus assumed different hues, according to 
the particular types of fibres employed, and their different affinity 
for dyestuffs. 

S t a p l e  Ar t i f i c ia l  S i lk  Fibres.--Other uses to which artificial 
silk was applied in combination with cotton, wool and even natural 
silk, and one that offered ampIe scope in every section of the tex- 
tile industry, was to cut the filaments of artificial silk into definite 
staple 1~nkthq and blend these ~ \ i t h  the fibres of cotton, wool or 

or "mixture" yarns. 
Cheni l l e  Voile.-The various stages in the construction of 

this fabric is indicated by a portion of an appfied or "working" 
design on point paper, in fig. I ,  in which black squares indicate 
warp threads raised over picks of cotton weft, while the shaded 
squares show the warp raised over picks of artificial silk weft. 
After the cloth was woven, the ribs of floating artificial silk weft 
were "cut" up the centre in order to sever the floats of weft, which 
immediately assumed a more or less vertical position, and thus 
constituted the tufts of cut velvet or plush pile, after the manner 
of forming the ribs of pile in corduroy and velvet cord fabrics 
(see FUSTIAN). However, "Chenille voile" fabrics were sometimes 
woven with plain ribs or cords of pile, uniformly, and afterwards 
embellished with printed designs in one, or more than one, colour. 

Embossed P l u s h  P i l e  Fabrics.-The charming decorative 
qualities of artificial silk were displayed to their greatest perfec- 
tion in so-called "embossed" plush or velvet pile figuring devel- 
oped on a delicate texture of natural silk georgette and which was 
formerly very popular. This example was embellished with a de- 
sign developed with a rich plush pile figuring of artificial silk 
and subsequently printed with an effective colour scheme, display- 
ing the artistic ability of the designer in conjunction with the 
handicraft skill of the weaver. The georgette foundation texture 
of this lovelv dress material was ~roduced  from sDun silk varn 
with a highddegree of twist, and k i t h  both the warp and ;eft 
threads twisted in "reverse" direction, i.e., "twist-way" and "weft- 
way" respectively, in order to develop the peculiar, crimped tissue 
which is a distinctive characteristic of voile and georgette textures. 
The artificial silk pile figuring warp threads and the spun silk 
ground warp threads were drawn through the shedding harness and 
reed in pairs, with a "two-and-two" end disposition, uniformly. 
The ground warp threads of spun silk were disposed in the order of 
one thread spun with a "right-hand" twist (or "twist-way"), and 
one with a "left-hand" twist (or "weft-way"), in alternate suc- 
cession, uniformly; while the ground picks of spun silk weft were 
inserted with three picks of weft spun "twist-way," and three 
spun "weft-way," uniformly. 

Embossed plush pile fabrics of this character were produced in 
a "double-plush" loom of a special type in which two distinct 
fabrics were woven together simultaneously, face to  face, with the 
figuring pile warp threads passing vertically between the upper 
and lower foundation textures which were severed automatically 
(while in the loom) during the operation of weaving. When not 
required for figuring purposes, the figuring warp threads were 
floated quite loosely as surplus yarn on the back of their respec- 
tive foundation fabrics, from which they were afterwards brushed 
away as waste material. This method of pile weaving necessitated 
the winding of the plush figuring warp threads onto separate 
flanged bobbins that were supported in a bobbin-creel frame, 
whereas the foundation warp threads were wound onto a n  ordi- 
nary warp beam. 

Related to the artificial silk industries were the manufacture of 
artificial wool and artificial horse-hair, sheets, films and tissues 
and plastic masses. The solutions used for spinning artificial silk 
from spinnerets with, e.g., 50 or more minute orifices, were spun 
from spinncrets with one or more larger orifices and artificial 
horse-hair was thus produced; or ribbon strips were similarly 
made. The spinnerets with fine orifices for artificial silk were 
usually made from alloys of gold, platinum and palladium, and 
glass was also used t o  some small extent; for spinning horse-hair 
and ribbons glass spinnerets were employed. 

These spinning solutions were also made into sheets, films 
and tissues. Thus nitro-cellulose, frequently mixed with camphor 
and pigments, was made into celluloid sheets and moulded articles 
and also into photographic and cinema (inflammable) film; cel- 
lulose acetate was made into (non-inflammable) cinema film; vis- 
cose into a thin tissue known as "Cellophane," used as a food 
wrapper, and into film caps, often pigmented, much in use as a 
closure for bottles, especially by pharmacists. for which they were 
well suited because their great shrinkage during drying gave a 
very tight closure. Nitro-cellulose mixed with softeners and pig- 
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ments and dissolved in butyl or amyl acetate, was much used as a 
lacquer for motor car bodies and other high class out-door work; 
cellulose acetate similarly dissolved was the dope used for the 
wing fabric of aircraft, t o  which it  gave a shrunk water-proof 
finish and for  which the nitrate, being very inflammable, was 
unsuitable. (See also CELLULOSE.) 

See H. Nisbet, F.T.I., Grammar of Textile Design (3rd ed., 1927) ; 
a practical treatise on the principles of woven fabric structures, with 
a chapter on "The Decorative Value of Artificial Silk in Textile 
Fabrics." (H. N.) 
SILK MANUFACTURE. In  discussing silk manufacture, 

i t  is necessary to distinguish between the preparation of the silk 
cocoons through the process called reeling and the manufacture of 
products made from the threads wound from the cocoons in that 
process. Both are referred to a s  silk manufacture although the 
term popularly refers to the fabricated products rather than to the 
thread which is termed raw silk. There is still another exception; 
t b  waste or by-product of the cocoons is shipped to the silk man- 
ufacturing countries for spinning into a special yarh termed spun 
silk. The process used resembles cotton or wool spinning methods 
rather than silk reeling. The silk thread commonly used is raw 
silk and for that reason silk yarn for industrial use can be con- 
sidered as raw silk, not spun silk, unless otherwise specified. 

F i l a t u r e  o r  Reeling.-When the cocoons have been gathered 
and the chrysalides they contain have been stifled, they are sorted 
into qualities for reeling. Doubles (cocoons made by two worms 
in conjunction), pierced cocoons and any from other causes 
rendered unreelable are put aside for the spun silk manufacture. 
During the gathering from the rearers of "fresh" cocoons, i.e., 
while the chrysalides are alive, a certain amount of crushing oc- 
curs, which smashes the chrysalis and naturally saturates the co- 
coon with its fluid. One cocoon thus crushed may be the cause of 
staining several others. Also, there are partly reelable cocoons 
made by unhealthy worms. A black fluid is exuded from some of 
these cocoons, which, in turn, stain all the cocoons in their 
vicinity. Worms which have been ill fed make cocoons of a 
weak thread. The sorting is done by hand, and the cocoons 
separated into four qualities, (a )  cocoons which are perfectly 
clean and firm, ( b )  cocoons which are otherwise good but which 
have been stained by crushed cocoons, (c) weak cocoons and 
(d)  cocoons crushed and badly stained from within. The ( c )  
and ( d )  qualities, which form but a small proportion of the 
whole, are reeled as quickly as possible, for they are liable, if 
kept in store, to attack from an insect fly which bores a minute 
hole about the size of a pinhead through them and renders 
them unsuitable for reeling. The ( b )  quality, which forms about 
20% of the whole, is also susceptible to the insect, but to a much 
smaller degree, so these are worked next, leaving the ( a )  quality 
for the remainder of the year's work. This assortment is of great 
consequence for the success of the reeling operations, as uni- 
formity of quality and evenness and regularity of fibre are the 
most valuable features in raw silk. The object of reeling is to 
bring together the filaments (Fr. bave) from two or more (gen- 
erally five or six, but sometimes up  to 20) cocoons, and to form 
them into one continuous, uniform and regular strand, which 
constitutes the "raw silk" of commerce. To do this, the natural 
gum of the cocoons which holds the filaments together must be 
softened, the ends of the filaments must be caught, and means 
must be taken to unwind and lay these filaments together, so as 
to  form a simple uniform rounded strand of raw silk. This reeling 
process is generally carried out by female labour; i t  is extremely 
delicate but by no means hard work. The establishment in which 
i t  is done is called a filature, and may consist of anything from 
2 0  to 300 reeling basins. Each reeler is issued with a given 
weight of cocoons, and the worker who prepares them for the 
reeler places a quantity of them in a round, deep basin with water 
kept a t  a certain level automatically and heated to  boiling point 
by  a steam coil in the bottom. A circular bass broom made to 
fit exactly over the basin is shut down on the soaking cocoons 
(which float on the surface of the water) so that the ends of the 
bass just touch the tops of the cocoons. The broom is set to 
work in a circular motion first one way and then the other by 
machinery until the ends of the broom have caught the outside 

fluff and the actual filament (maitre brin) is found. The worker 
pulls up the broom, disengages the hank of fluff from the bass 
from which now depends the filament of each cocoon separately. 
She catches up the cocoons from the water by means of a 
strainer and passes it  over to  the reeler. The latter empties the 
cocoons into her basin. which also contains water k e ~ t  a t  a level 
automaticaIly and heated by a steam coil to  1800' to  200'  F. 
She then "makes her threads." 

Filatures are constructed to  enable four, six and eight skeins 
to be reeled by one reeler a t  a time. The reeler takes the fila- a 

ments of, say, six cocoons and makes one thread of them by 
twisting them together; this combined thread is passed through 
an apparatus about sin. above the water level, upwards about 
18in. round a tiny glass conducting reel, then downwards round 
a similar glass reel and upwards again until the thread crosses 
itself. Here it  is twisted round itself +many times and is then 
taken through a glass conducting hook above the reeler's head, 
passed through a porcelain slit and finally attached to the reel 
on which the skein is to be wound. The process is repeated 
until the four, six or eight threads, each consisting of the threads 
of six cocoons, are attached to the reels. The reels are set re- 
volving by means of a control lever ready a t  the reeler's hand, 
and as the reels revolve, they pull the threads; if eight skeins 
are being reeled, the 48 cocoons which go to make the eight 
threads all begin to turn about in the water as they unwind 
themselves in response to the pulling of the reels. When each 
thread is in motion, it  travels through the apparatus with a 
minute hole, which prevents to  a great extent any imperfection 
in the thread getting through, then through the twist on itself, 
then round the two glass conducting reels, then through the twist 
on itself for the second time and thence to the porcelain slit 
just in front of the reel, and finally on to the reel itself. The 
porcelain slit has a short cross motion of about  in. which 
spreads the skein evenly over the surface of the reel. The twist 
on itself given to the thread is most important for it performs 
two functions; it  rounds, smooths and condenses the six separate 
filaments into one strand, and as the surface of the filaments is 
gummy and adhesive, the threads are agglutinated into a compact 
single fibre of raw silk. The twist also expels from the thread 
all the moisture on i t  from the water in the basin in the form of 
spray and it reaches the reel practically dry. A silk thread made 
up of the filaments of six cocoons is scarcely visible, and yet i t  
can easily stand the strain imposed on it by this twist on itself 
which is as long as six inches. A good silk should stretch about 
one-third of its own length before reaching breaking point Dur- 
ing the reeling process, the cocoons, of course, give off all their 
silk in a short time and breaks continually occur, so the reeler 
has to watch the unwinding cocoons carefully and directly she 
detects a cocoon that is motionless, she supplies the thread of 
another from a reserve which she keeps ready. The apparatus 
through which the thread is originally passed has a little disk 
attached to it  which revolves rapidly. The reeler places the 
filament of the new cocoon across her extended first and second 
fingers, she advances her fingers to  the disk, one above and one 
below, the disk cuts the filament and whirls it  round the others 
which absorb i t ,  and the new cocoon begins unwinding. A break 
of one filament in a thread of six will be rectified by a first-class 
reeler before half a yard of thread has gone through. An unheed- 
ed break means a thin spot in the completed thread-the result 
shows as a "ring" or uneven shading in hosiery or fabric. All co- 
coons whose filaments break before they are finished are re- 
turned to have their filaments found again by a second brushing. 

As soon as the cocoons issued to the reeler are finished, the 
silk is removed from the reels and taken to the silk room. It is 
weighed and a ratio to  the quantity of cocoons used is found. 
The value of silk permits of no unnecessary waste and this 
control is important. The skeins are then examined for any 
defects. These consist of small knobs on the thread like pin- 
heads, or a very coarse piece 3 or qin. long due to a cocoon not 
unwinding evenly. The knobs are picked off, the coarse pieces 
removed and clean thread is inserted in their place. The skeins 
are twisted up and packed into a bale. 
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S i l k  Waste.-The outer covering or fluff which is brushed off / 

the cocoons m finding the filaments is a valuable waste used by 
silk spinners. I t s  trade name is knubs (Fr. jrisons). A thin film 
of silk is left round the chrysalis when reeling is completed. The 
chrysalides with this film are boiled up in a vat and stirred with 
beaters which tear the film off. This is a low grade waste also 
used by spinners. The chrysalides are dried and form a valuable 
manure. Thus nothing is lost. 

Throwing.-Raw silk, being too fine and delicate for ordi- 
nary use, next undergoes a series of operations called throwing, 
the object of which is to  twist and double it  into more sub- 
stantial yarn. I t  is as raw silk that the thread is shipped to the 
principal manufacturing countries of the world; that is, the United 
States of America, France and England. The word "throwing" 
originates with the old Anglo-Saxon term "thrawan," meaning to 
twist. The man engaged in such work is known as a "throwster" 
and the product is termed "thrown silk." 

I n  the United States, throwing is a service performed chiefly 
by the commission throwster, or one who will prepare, for a fixed 
price per pound, the raw silk sent him by the owner. Some 
throwsters buy the raw silk direct frnm the importers, throw it 
and sell the thrown silk, as required, to manufacturers of fabrics 
or hosiery. The silk is shipped on spools or cones, the latter for 
the hosiery trade. I t  may also be shipped as skeins, and prior to 
the middle of the 20th century, silk was prepared only from 
skeins dyed prior to  weaving. The evolution of crepe fabrics re- 
sulted in the development of piece-dye fabrics or the weaving of 
fabrics directly from the thrown silk, without colour, and its dye- 
ing or printing later in the woven piece. The reason for handling 
crepe in this manner can be readily seen by taking a tightly 
twisted piece of thread and attempting to make i t  lie straight. 
The resulting snarl demonstrates the necessity of winding crepe 
threads directly onto a spool or bobbin and waiting until the 
thread is bound into a fabric before i t  is dyed. 

I t  is in the throwing process that silk shows itself as different 
from other textiles. The magic thread from the silk cocoon is 
already one continuous strand and does not need the combing 
and preparation required by the shorter fibres of cotton and wool. 
The only refining process needed before weaving is that of pro- 
ducing different effects in the finished fabric by twisting the silk 
thread to varying degrees. In  weaving some fabrics, no throwing 
is required. I n  general, however, silks are thrown and the types 
are organzine, crepe, tram and singles. Crepe is customarily 
spoken of as a separate type although technically i t  is organzine 
with a higher number of turns per inch: 40 to 80. Organzine is 
the result of doubling two or more threads, previously twisted as 
single threads and twisting them in the opposite direction 8 or 10 

turns to the inch. This type of yarn is used chiefly for the warp 
or lengthwise thread. Tram, on the other hand, is used for the 
filling or crosswise thread and begins with the raw silk thread 
without doubling. Two or more threads are twisted together with 
a few turns per inch. Singles are the raw silk threads both twist- 
ed and untwisted. When twisted hard, "hard twist," the yarn goes 
into chiffons and sheer fabrics. 

Untwisted, i t  makes such cloths as the Japanese "habutae," 
often misnamed China silk. 

Throwing is considered the least skilled operation in the manu- 
facture of silk. I t  employs women workers chiefly and is found 
where a plentiful supply of relatively unskilled labour is avail- 
able and power is cheap. I n  the United States, this is principally 
in the coal mining regions of Pennsylvania. The wives and other 
female relatives of the miners find in the light, clean work a 
satisfactory means of adding to the family income. The local sup- 
ply of coal provides the second need of cheap, plentiful fuel for 
power. 

Raw silk is shipped to the throwing mill in the original bales 
from the country of raw silk production. The bales are opened and 
the skeins enclosed are first checked as to weight and quality and 
tagged with the name of the owner. The first step is the soaking. 
The skeins are given an overnight bath in warm, oily soapsuds, 
usually of olive oil, to  soften the natural gum. After the necessary 
length of time, the skeins are removed, dried and placed on reels 

or swifts. Then comes the winding process; that is, the silk is 
wound off from the reels onto small spools or bobbins about four 
or five inches long. The bobbins are wound with a rapid re- 
ciprocating motion, so as to  lay the fibre in diagonal lines. These 
bobbins are then in general taken to the first spinning frame, 
and there the single strands receive their first twist, which 
rounds them, and prevents the compound fibre from splitting 
up and separating when, by the subsequent scouring operations, 
the gum is removed which presently binds them into one. The 
spinning of silk differs from cotton or wool spinning. I n  the lat- 
ter, spinning is the drawing out of the fibre or floss into a thread. 
In  silk spinning, the process is that of twisting only. The method 
used is that of twisting from the vertical bobbin on which the silk 
has been wound from the swift on a horizontal bobbin. Next fol- 
lows the operation of cleaning, in which the silk is simply reeled 
from one bobbin t o  anofher, but on its way it  passes through a slit 
which is sufficiently wide to pass the filament but stops the mo- 
tion when a thick lump or nib is presented. At this point the 
throwing of organzine and tram differs. I n  the doubling, which 
distinguishes organzine from tram, two or more filaments are 
wound together side by side on the same reel: preparatory to their 
being twisted or thrown into one yarn. The twist this time is 
placed in the opposite direction t o  that in the original single 
thread. Bobbins to  the number of strands which are to  be twisted 
into one are mounted in a creel on the doubling frame, and the 
strands are passed over smooth rods of glass or metal through a 
reciprocating guide to the bobbin on which they are wound. Each 
separate strand passes through the eye .of a faller, which, should 
the fibre break, falls down and instantly stops the machine, thus 
effectually calling attention to the fact that a thread has failed. 
The spinning or throwing which follows is done on a frame with 
upright spindles and flyers, the yarn as i t  is twisted being drawn 
forward through guides and wound on revolving bobbins with a 
reciprocating motion. I n  crepe weaves, the filling is made from 
alternating twists of hard-twist tram. The crepe effect is achieved 
by the contrary pull of the two tightly twisted threads. The 
weaver must know the direction in which the threads have been 
twisted-left or right. For easier identification, the throwster 
tints the threads a colour designated by his customer for the left 
and the right. These colours are known as "fugitive tints" as they 
must completely disappear in the boiling off of the woven fabric 
before dyeing. The final spinning brings the thrown silk ready for 
shipment to  the weaving or knitting mill. If skeins have been 
ordered, each must be carefully divided into small sections by the 
interlacing of cotton threads. This prevents tangling of the yarn 
in further handling. If not shipped as skeins, the bobbins or cones 
are packed carefully into boxes or cases and shipped t o  the origi- 
nal owner. 

Most thrown silk is shipped in bobbins and cones. 
Weaving.-The type of looms used in weaving silk are the 

same as those for other textiles: plain, box and Jacquard. I n  gen- 
eral, the plain looms weave the flat fabrics such as taffetas, linings, 
etc.; the box looms take care of the crepes, novelties; and the 
Jacquard loom is the intricate mechanism that weaves elaborate 
designs for damasks, brocades and lamb. For silk, the loom 
manufacturers have developed many contrivances t o  give smooth- 
ness t o  the weaving and regulate the tension on the fine threads. 
Ends and rough spots that would be relatively unimportant in 
cotton or wool weaving had to be eliminated in the silk weaving. 
For many years, the use of the hand loom in silk weaving was 
considered necessary and as recently as 1 9 3 2  a writer in the Brit- 
ish publication, Textile Exporter, stated that the "impression 
exists even now in some of the great silk manufacturing centres in 
France and England . . . that the personal touch of the weaver of 
the hand-woven product was a valuable asset to  the cloth. That  
its wearing qualities, looks and handle were improved." 

This prejudice for the hand-made article, however, was parallel 
to that in many other fields but machine-made silks, that is, 
woven on power-looms, show a greater degree of real perfection 
than hand-made silks. and the low-cost production of machine- 
made silks has brought to women throughout the world silk cloth- 
ing that was formerly the privilege of the few. 
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Silk fabrics are woven either as skein-dyed or piece-dyed mate- 

rials. The first are those woven from the dyed yarn such as neck- 
wear or cravat silks for men's wear or for the fine taffetas. A 
multi-coloured figured fabric, woven on the Jacquard loom, can be 
made only from skein-dyed yarns. By far  the greater proportion 
of silk fabrics since 1917 is piece-dyed. The weaving is done from 
the ungummed thrown silk and the dyeing or finishing is applied 
after the weaving is completed. 

The development of crepe fabrics marked the change from the 
skein-dyed to piece-dyed fabrics. The standard staple colours of 
the silk dresses or hosiery of the 19th and early 20th centuries 
gave way to the multi-coloured and bright shades in prints and 
solid colours. Colour became the fashion indicator in women's ap- 
parel and the manufacturers of the materials had to supply the 
popular colours~when they were in demand. A supply of undyed 
fabric or hosiery ready for dyeing or printing within a few days 
took the place of the products made only on order long in advance 
of sale to the consumer. 

The weaves most closely identified with silk are taffeta, satin, 
chi f fon and crepe. I n  the United States, public acceptance of 
these weaves as synonymous with silk resulted in rulings by the 
Federal Trade Commission that, regardless of the fact that orig- 
inally the words were descriptive of a method of weaving, or con- 
struction of weave, their use on anything but silk content prod- 
ucts must be accompanied by a qualifying description of the fibres 
substituted for silk. Technically, the words are applied to any 
fabric made in the method designated as taffeta, satin, etc., 
whether of cotton, silk, wool, rayon or any combination of them. 

Variations of the weaves are found in such popular fabrics as the 
Canton crepe, crepe de Chine, flat crepe, georgette of the crepe 
family; in the crepe satins, lingerie satins, satin Duchesse, char- 
meuse of the satin family; the triple sheers, marquisettes among 
the chiffon weaves; and the gros de Londres, faille and plain taf- 
fetas. 

Taffetas are the basic plain weaves. Most of the silks of past 
generations were made in that fashion. Satins were next popular, 
because the high lustre of silk was especially adaptable to the 
method of weaving that brings the filling thread on the surface 
of the material rather than the simple in-and-out movement of the 
taffeta. Crepes are woven either as the taffeta plain weave or in 
the satin effect. In  many cases, the weaves are combined. Chif- 
fons are the transparent type, thin, ephemeral; the origin of the 
name is a description-the French for "rag." 

Silk when woven from the undyed thread is referred to as "raw 
goods" or "grey goods." The latter term comes from the term 
grBs meaning gum and refers to the natural gum or coating of 
albuminous matter which is part of the filament spun from the 
cocoon and which is still a part of the thread before dyeing. The 
woven fabric has a lustreless, stiff and harsh appearance which 
would be unacceptable for any practical use-with one exception. 
Tha t  exception is bolting cloth, a unique type of silk fabric with- 
out which flour and grain millers could not produce the type of 
products now in demand. I t  can be made only of silk and of un- 
gummed silk. The smoothness of the silk thread and its strength 
meet the rigid requirements of an even filter of fine texture. No 
treatment or sizing is used as that would affect the flour in the 
sifting process. The fabric is very carefully made and for the 
most part in Switzerland on hand looms. The looms are located 
in the cellars of mountain homes in the St. Gall and Appenzell 
sections where the humid air helps to  keep the fine threads in 
place during the intricate weaving operation. Some bolting cloth 
is made on power looms in France but the best and largest sup- 
ply is made in Switzerland. Bolting cloth is so special a type of 
silk fabric that in a country of protective tariffs for all other silk 
goods, as in the United States, i t  comes in duty free if marked as 
required by customs regulations. I n  addition to  its use by millers, 
i t  has also developed a demand among manufacturers of wom- 
en's cosmetic boxes where it  provides a satisfactory filter for face 
powder. 

With this exception, silk fabrics must be degummed or scoured 
before tney can be dyed and finished. This process removes the 
harshness and leaves a white, soft, flimsy fabric that has a pleasant 

touch but would be undesirable for general use in clothing. The 
degumming process is done as part of the dyeing and finishing 
operation and the process is also called "boiling-off." The result- 
ant liquid is a valuable adjunct in the dye bath as i t  contains a 
large amount of the natural sericin-it is known as boil-off liquor. 

D e g u m m i n g  o r  Scour ing  Process.-Silk is usually boiled-off 
in a solution of 30% of its own weight of neutral soap dissolved in 
sufficient pure water to give a 1% solution. If degummed in 
skeins, the hanks of raw silk hung on a wooden rod are immersed 
in this solution which is maintained a t  a temperature just below 
the boiling point, the hanks being turned round to expose all parts 
equally to the solvent action of the hot solution. If woven in the 
gum, the fabrics are immersed in the same type of solution. The 
temperature is about 95" C. After one hour the silk is removed, 
centrifuged, then treated similarly in a second bath with half the 
quantity of soap. I t  is finally rinsed and dried in a hydro-extrac- 
tor. According to the amount of gum t q  be boiled off the soap 
solutions are made strong or weak; but care has to be exercised 
not to overdo the scouring, whereby loss of strength, substance 
and lustre would result. The perfect scouring of silks removes 
from 2 0  to  27 per cent of their weight, according to the character 
of the silk and the amount of soap or oil used in the working. 
Scouring renders all common silks, whether white or yellow in the 
raw, a brilliant pearly white, with a delicate soft flossy texture, 
from the fact that the fibres which were agglutinated in reeling. 
being now degummed, are separated from each other and show 
their individual tenuity in the yarn. Silks to be finished white are 
at this point bleached by exposure in a closed chamber to  the 
fumes of sulphurous acid, and a t  the close of the process the 
hanks are washed in pure cold water to  remove all traces of the 
acid. Instead of "sulphuring" a dilute solution of hydrogen 
peroxide containing sodium silicate may be used for bleaching. 

Knitting.-Silk hosiery, from the time of Queen Elizabeth of 
England, has typified a desirable luxury to both men and women. 
but after the World War of 1914-18, silk hosiery for women be- 
came an everyday necessity. Knitted silk fabrics have also been 
in demand, especially for underclothing. 

Silk knitting is generally done by the weft or warp method. 
The first forms loops running crosswise of the fabric and links 
each loop into the one on the preceding row. The second is really 
woven as well as knitted because parallel yarns have to be ar- 
ranged in two tiers on the loom first. Loops are formed in both 
directions, lengthwise and crosswise. Weft-knitted silks are the 
jersey type. Warp-knitted silks are glove silks, used for the bet- 
ter grades of silk knitted underwear. There are two types, tricot 
and Milanese. Tricot is less expensive than Milanese but is not 
run-proof. Milanese, because of its construction, is free of runs 
but a break in one thread when the fabric wears thin will develop 
into a hole. Hosiery of silk is made by the weft method. I t  is 
knitted as a flat fabric and shaped by drawing two or more 
stitches together. These contractions appear as dots along the 
seam a t  the back of the leg and are termed "fashion marks." The 
hosiery is called "fashioned" or "full-fashioned." 

The flat fabric is sewn with a seam under the foot and a t  the 
3ack of the leg. 

Dyeing, P r i n t i n g  a n d  Finishing.-Silk has a special affinity 
for dyestuffs and finishing materials, and the handling of the 
tibre either as yarn or fabric has been the pride of dyers through- 
sut the ages. In  the mediaeval period of European history, Flor- 
:rice was noted for its dyed silks. I n  France, the patronage of 
Louis XIV developed many new ways of dyeing silks and in 1630 
:eference was made in a French publication to the metallic 
seighting of silk. The finishing of silk fabrics t o  give them 
jmoothness, lustre, stiffness and rustle was the subject of constant 
2xperimentation and skill by the workmen of Italy, France and 
England. When the silk industry became established in the United 
States, many of the artisans from Europe brought with them their 
;uild and family secrets for the treatment of the precious fibre. 
Many formulae have been published for the dyeing and finishing 
~epara t ions  but every dyer treasures his own method of handling 
.he silk in the dye bath, how long it  should remain in the weight- 
ng solution or sizing bath. And that pride of individual artisan- 
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ship continues to the present day. In  many respects, the dyeing 
and finishing of silk remains a trade secret and much of the suc- 
cess or failure of the finished fabric is dependent upon the knowl- 
edge and experience of the men supervising the work. 

An example is the process of weighting which is primarily suit- 
abIe for silk. Weighting of other fibres, notably rayon, has been 
attempted, but silk for centuries has been treated with sugar, 
salts of tin and lead, and iron to increase its weight and give the 
flimsy, soft pure silk the body and close texture that women for 
the past three centuries have always associated with "good" silk. 
The silk dress that would "stand alone" was probably heavily 
weighted. During the 192os, however, the question arose as to 
why the silk dresses of jo years before lasted a lifetime and the 
same silk dresses of the current day went to pieces in a few weeks. 
The answer was the degree of skill and care that went into the 
weaving of the fabric and its dyeing and finishing. The number 
of threads across the width of the material, the binding of those 
threads in the material must be sufficient to stand the weight of 
the finished fabric. IVeighting as a process was originally intended 
only as a means of producing the stiff fabrics demanded in the 
sty!es of the midd!e ages and the 18th and 19th centuries All 
weaving and finishing was done carefully with close and precise 
attention given by each workman. As silk fabrics became a mass 
production problem in the 20th century, this same care and 
thought was, of necessity, abbreviated. The demand for silk 
fabrics changed from that of one or two silk dresses in a lifetime 
to a new silk dress every month or so. To meet this demand, 
many started business as silk weavers and dyers who were rela- 
tively unskilled in the more exacting of the operations. Com- 
plaints \%ere made by consumers that the present-day silks did 
not wear and that the reason was "over-weighting." T o  determine 
by laboratory research the effect of weighting on the silk fibre, 
groups both in the United States and in Europe compared 
weighted and unweighted samples and measured the tensile 
strength of silk fabrics periodically to  learn to what degree the 
fabrics had lost strength. Contrary to  the general impression, 
the amount of weighting did not of itself determine the tensile 
strength of silks. The manner in which the threads were woven, 
the ingredients used in weighting and the method followed in the 
weighting process were equally if not more responsible. 

These tests emphasized once more the mystery that surrounds 
the physical reaction of silk as it absorbs the minerals without 
outward change of appearance. Silk can absorb the liquids in its 
weighting bath to  the extent of 300% of its original weight with- 
out any noticeable.change in its outward appearance. The solu- 
tion does not coat the fibre; it  is absorbed by it and is not re- 
movable except by laboratory treatment. For hundreds of years, 
the objective of the dyer was to develop his process so as to give 
the desired appearance to  any fabric he handled. But weighting, 
or rather poor weighting, brought about a demand for satisfactory 
wear in fabrics as %-ell as aesthetic appeal. Some fabrics were not 
usable except with heavy weighting; for example, the fabrics used 
in facing men's dress clothes. Contrarily, unweighted fabrics were 
found to be more popular for underwear. The unweighted fabric 
is termed pure dye although the words are sometimes misunder- 
stood by the layman. They have no reference to the quality of 
the dyestuffs but  are probably a distortion of an expression in- 
tended to describe a finish as "pure dyestuff," i .e . ,  nothing but 
dyestuff, although the origin is not clearly established. The 
United States Government edict, in 1938, demanded that where 
any weighting was present in the fabric, the percentage of weight- 
ing in proportion to the silk fibre content in the finished fabric 
must be so stated. Similar regulations were put into effect in 
France. 

The process of weighting begins with the degummed fabric. 
After being placed for several hours in the bath of weighting solu- 
tion, the fabric is removed, washed and dried. The time it is per- 
mitted to remain in the bath and the formula for the contents of 
the bath are, after many hundreds of years, still dependent largely 
on the skill and knowledge of the individual workman. Silk may 
be given several baths of this kind and each time the threads gain 
weight. After a further treatment of special solutions, the silk is 

dyed. During this process, one of the valuable adjuncts is the seri- 
cin or boil-off liquor which was saved after the degumming process. 
The gum solution gives added weight of a natural kind. The gum 
content of the silk is a cause of dissension as to  the basis of ex- 
pressing the amount of weighting in a fabric. The European 
method is based on par weight or the weight of the silk before de- 
gumming. The European silk manufacturer considers that he may 
add weighting to the degummed silk up to the original weight 
before degumming, without technically "weighting" the silk. The 
percentage of weighting would be figured from the par weight not 
the degummed weight. The actual amount of weighting or foreign 
matter in the fabric would therefore be more than stated. I n  the 
United States, Government regulations now require that the per- 
centage of weighting be expressed as the proportion of metallic 
weighting to the amount of actual silk fibre in the finished fabric, 
with no credit for any loss of weight in the raw silk due to  de- 
gumming. 

Printing of silk fabrics is done by the same general methods fol- 
lowed in other textiles. Both the roller type of printing and 
that by stencils, termed "screen prints," are followed. The most 
popular is the roller printing done by engraved copper rollers. 
similar to book or magazine printing. Each colour in the design 
is a separate roller and in referring to silk designs, reference 
is made to the number of rollers as synonymous with the number 
of colours. Designs for roller printing run from one to four colours 
and can be application or discharge. In  the first, the design is ap- 
plied to the cloth; in the second, the design is made by removing 
colour from the background through the use of the proper chem- 
icals. 

Screen printing is used for the prints of more than four colours 
but also for achieving a hand printed effect that is in demand in 
more expensive printed fabrics. Instead of a roller for each colour, 
i t  is a screen for each colour. The process is slower than roller 
printing and is frequently used where only a small number of 
yards of a given design is required. 

Finishing.-To give the dyed and/or printed silk smoothness. 
dull lustre and suppleness, as well as to provide protection against 
certain characteristics of wear, such as creasing, perspiration, 
water-spotting, etc., the finishing of silk is a n  additional ar t  
in preparing the fabric for the markets The materials used in- 
clude starches, dextrin, glue, gelatin, sulphonated oils, mineral 
oils, glycerine, various organic chemical conipounds used-as soften- 
ers and penetrants, and resin. Not the least of these are per- 
fumes or essential oils used a t  the final stage for overcoming any 
unpleasant odours remaining from the use of the less pleasant of 
any other materials. 

I n  addition to  the oils and gums, the finishing treatment in- 
cludes stretching, gassing, moiring and framing. Fabrics must be 
made uniformly wide, wrinkles removed, fuzz burned off the sur- 
face. The natural strength and elasticity of silk provides ample 
opportunity for manipulation to produce desired effects and the 
infinite variety of types that are one of the attractions of silk 
fabrics. 

Packaging.-Silk fabrics are prepared for the market as 
"pieces" of about 'joyd. each.   hey are rolled on paper tubes of 
about 2-in. diameter, folded in half of the width and reeled on flat 
cardboard reels about 14xqin. or arranged in "book folds," i.e., 
folded as the leaves of a book from the outside in. Silk fabrics 
are carefully wrapped in tissue paper and a light cardboard out- 
side wrapper. (I.  L. BL.) 

THE SPINNING OF "SILIC WASTE" 

The term silk waste includes all kinds of raw silk which may be 
unwindable, and therefore unsuited to the throwing process. Be- 
fore the introduction of machinery applicable to  the spinning of 
silk waste, the refuse from cocoon reeling, and also from silk wind- 
ing, which is now used in producing spun silk fabrics, hosiery, etc., 
was nearly all destroyed as being useless, with the exception of 
that which could be hand-combed and spun by means of the distaff 
and spinning wheel, a method which is still practised by some of 
the peasantry in India and some Eastern countries. 

The supply of waste silk is drawn from the following sources: 
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( I )  The silkworm, when commencing to spin, emits a lustreless 
and uneven thread with which i t  suspends itself from the twigs 
and leaves of the tree upon which i t  has been feeding, or from 
straws provided for i t  by attendants in the worm-rearing establish- 
ments: this first thread is unreelable, and, moreover, is often 
mixed with straw, leaves and twigs. ( 2 )  The outside layers of the 
true cocoon are too coarse and uneven for reeling; and as the 
worm completes its task of spinning, the thread becomes finer and 
weaker, so both the extreme outside and inside layers are put aside 
as waste. (3) Pierced cocoons-i.e., those from which the moth 
of the silkworm has emerged-and damaged cocoons. (4) During 
the process of reeling from the cocoon the silk often breaks; and 
both in finding a true and reelable thread, and in joining the ends, 
there is unavoidable waste. (5)  Raw silk skeins are often re- 
reeled; and in this process part has to  be discarded: this being 
known to the trade as gum-waste. The same term-gum-waste- 
is applied to ''waste" made in the various processes of silk throw- 
ing; but  manufacturers using threads known technically as organ- 
zines and trams call the surplus "manufacturer's waste." Finally 
we have the uncultivated varieties of silks known as "wild silks," 
the chief of which is tussur. The different qualities of "waste," of 
which there are many, vary in colour from a rich yellow to a 
creamy white; the chief producing countries being China, Japan, 
India, Italy, France and the countries in the Near East; and the 
best known qualities are: steam wastes, from Canton; knubs, 
from China and from Italy and other Western countries; frisons, 
from various sources; wadding and blaze, Shanghai; China, Hang- 
chow, and Nankin buttons; Indian and Szechuen wastes; punjum, 
the most lustrous of wastes; China curlies; Japan wastes, known 
by such terms as kikai, ostue, etc.; French, Swiss, Italian, China, 
Piedmont, Milan, etc. There are yellow wastes from Italy, and 
many more far too numerous to  mention. 

A silk "throwster" receives his silk in skein form, the thread of 
which consists of a number of silk fibres wound toget-her to make 
a certain diameter, the separate fibres having actually been 
spun by the worm, and this fibre may measure anything from 500 
to ~ ,oooyd .  in length. The silk-waste spinner receives his silk in 
quite a different form: merely the raw material, packed in bales 
of various sizes and weights, the contents being a much-tangled 
mass of all lengths of fibre mixed with much foreign matter, such 
as ends of stra~vs, twigs, leaves, worms and chrysalides. I t  is the 
spinner's business t o  straighten out these fibres, with the aid of 
machinerJ, and then to so join them that they become a thread, 
which is known as spun silk. 

There are two distinct kinds of spun silk--one called "schappe" 
and the other "spun silk" or "discharged spun silk." All silk pro- 
duced by the worm is composed of two substances-fibroin, the 
true thread, and sericin, which is a hard, gummy coating of the 
"fibroin." Before the silk can be manipulated by machinery to 
any advantage, the gum coating must be removed, really dissolved 
and washed away-and according to the method used in achieving 
this operation the result is either a "schappe" or a "discharged 

' yarn." The former, "schapping," is the French, Italian and Swiss 
method, from which the silk when finished is neither so bright nor 
so good in colour as the "discharged silk"; but it  is very clean 
and level, and for some purposes absolutely essential, as, for 
instance, in velvet manufacture. 

Schapping.-The method is as follows: If waste silk is piled 
in a heap in a damp, warm place, and kept moist and warm, the 
gum will in a few days' time begin to  ferment and loosen, and 
can then be washed off, leaving the true thread soft and supple; 
but  the  smell caused by the fermentation is so offensive that it  
cannot be practised in or near towns. Therefore schappe spinners 
place their degumming plant in the hills, near or on a stream of 
pure water. The waste silk is put into large kilns and covered with 
hot water (temperature 170' F.). These are then hermetically 
closed, and left for a few hours for the gum to ferment and 
loosen. When thoroughly softened-the time occupied depending 
on the heat of the water and nature of the silk-the contents of 
the kiln are taken out and placed into vats of hot water, and 
allowed to soak there for some time. Thence the silk is taken to a 
washing machine, and the loosened gum thoroughly washed away. 

The silk is then partly dried in a hydro-extractor, and after- 
wards put in rooms heated by steam-pipes, where the drying is 
completed. 

"Discharging" is the method generally used by the English, 
and results in a silk having brilliance and purity of colour. In  this 
process the silk waste is put into strong, open-meshed cotton bags, 
made to hold (in accordance with the wish of individual spin- 
ners) from 11b. to 5lb. in weight. When about ~ o o l b .  of silk has 
been bagged, the whole is placed in a large wooden tub and cov- 
ered with boiling water in which 12 to  zolb. of white curd soap 
has previously been dissolved. I n  this the silk is boiled from 
one to two hours, then taken out and put through a hydro-extrac- 

1 tor to  remove the dirty gummy solution. After

w

ards it  is put 
into another tub of soapy liquor, and boiled from one to one and 
a half hours. I t  is then once more hydro-extracted, and finally 
taken to a stove and dried. "Discharged silk" must be entirely 
free from gum when finished, whereas "schappe" contains a per- 
centage of gum--sometimes as much as 20%. 

From this stage both classes of silk receive much the same treat- 
ment, differing widely in detail in different mills and districts. 

The "degummed silk," after it  is dried, is allowed to absorb 
a certain amount of moisture, and thus i t  becomes soft and pliable 
to the touch, and properly conditioned for working by machinery. 

When the waste contains any large percentage of worm or 
chrysalis, it is taken to a 'icocoon beater," a machine which has 
a large revolving disk on which the silk is put, and while revolving 
slowly is beaten by a leather whip or flail, which loosens the silk 
and knocks out the wormy matter. After the beating, the silk 
presents a more loose appearance, but is still tangled and mixed 
in length of fibre. The object of the spinner a t  this point is to  
straighten out the tangles and lumps, and to lay the fibres parallel: 
the first machine to  assist in this process being known as an open- 
ing machine, and the second as a filling engine. 

Opening  and Filling.-The silk to be opened is placed on a 
latticed sheet or feeder, and thus slowly conveyed to a series of 
rollers or porcupines (rollers set with rows of projecting steel 
pins), which hold the silk firmly while presenting i t  to  the action 
of a large receiving drum, covered with a sheet of vulcanized 
rubber, set all over with fine steel teeth. As the drum revolves a t  
a good speed, the silk is d r a m  by the steel teeth through the por- 
cupines into the drum in more or less straight and parallel fibres. 
When the teeth are full the machine is stopped, and the silk 
stripped off the drum, then presenting a sheet-like appearance 
technically known as a "lap." The lap is taken to the filling engine, 
which is similar in construction and appearance to the opener as 
far as the feeding arrangements are concerned, but the drum, in 
place of being entirely covered with fine steel teeth, is spaced a t  
intervals of from 5 to ~ o i n .  with rows of coarser straight teeth, 
each row set parallel with the axle of the machine. The silk drawn 
by the rows of teeth on the drum through the porcupine rollers 
(or porcupine sheets in some cases) covers the whole of the drum, 
hooked a t  certain intervals round the teeth; and when a sufficient. 
weight is on the machine, it  is stopped, and an attendant cuts, with 
a knife, the silk along the back of each row of teeth, thus leaving 
a fringe of silk hooked on the pins or teeth. This fringe of silk is 
placed by the attendant between two hinged boards, and while 
held firmly in these boards (caIled book-boards) is pulled off the 
machine, and is called a "strip"; the part which has been hooked 
round the teeth is called the "face," and the other portion the 
"tail." By these means the silk has been opened, straightened and 
then cut into a certain length, the fibres now being fairly laid 
parallel and ready for the next operation, known as silk dressing. 

Si lk Dressing.-This is the process equivalent to  combing in 
the wool industry. I t s  purpose is to  sort out the different lengths 
of fibre, and to clear such fibres of their nibs and noils. There are 
two well known principles of dressing: one known as "flat frame," 
giving good results with discharged silk, and the other known as  
"circular frame" dressing, suitable for schappes. 

The flat dressing frame is a box or frame holding a certain 
number of book-boards from the filling engine, which boards when 
full of silk are screwed tightly together in the frame. The frame is 
capable of being raised into contact with travelling combs, affixed 
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t c  an endless belt placed r m n d  two metal rollers about 6ft apart. 
The  attendant allows the silk t o  enter gradually into close contact 
with the combs, which comb through the silk in exactly the same 
manner as a lady combs her tresses. I n  a circular frame the silk 
is clamped between boards, and these are fixed on a large drum. 
This drum revolves slowly, and in its revolution conveys the 
fringes of silk past two quickly running smaller combing drums. 
These combing drums being covered with fine steel teeth pene- 
trate their combs through the fringes of silk depending from the 
large drum, thus combing through the silk. In  each machine the 
object is the same. First the filled silk is placed into a holding 
receptacle, clamped fast and presented to combing teeth. These 
teeth retain a certain proportion of shorter fibre and rough places 
and tangled portions of silk, which are taken off the combs in a 
book-board or wrapped round a stick and again presented to the 
combs. This fibre again yields combings which will also be 
combed, and so on for five or six times until the combings are too 
short, and are taken from the machine and known as 'lnoils." The 
productions from these several combings are known as "drafts" 
and are of different lengths: the product of the filled silk first 
placed in the dressing frame being the longest fibre alld of iomse 
the most valuable. 

The flat frame is the most gentle in  its usage of the silk, but is 
most costly in labour; while the circular frame, being more severe 
in  its action, is not suitable for the thoroughly degummed silks, 
but on the other hand is best for silks containing much wormy 
matter, because the silk hanging down into the combing teeth 
is thoroughly cleansed of such foreign matter, which is deposited 
under the machine. This method also has the advantage of being 
cheaper in cost of labour. A machine has been invehted giving 
the same results as the circular frame: the silk descends from 
boxes into combs, and a t  the same time has the gentle action of 
the flat frame. The cost of the operations is as cheap as the cir- 
cular frame, therefore the machine combines the advantages of 
each of its predecessors. 

Noi1s.-The noils resulting from the dressing operations are 
sometimes combed, the comb used being similar to those used in 
the cotton trade. The resulting sliver is used by silk spinners who 
make a speciality of spinning short fibres, and the exhaust noils 
are bought by those who spin them up  into "noil yarns" on the 
same principle as wool. The yarns are chiefly used by manu- 
facturers of powder bags. The noils are also in great demand 
for mixing with wool to  make fancy effects in wool cloths for 
the dress goods trade. 

Drafts.-The drafts from the dressing frame are valued in 
accordance with their length of fibre, the longest being known 
as  A or 1st drafts and so on:- 

1st and 3rd 4th jth 6th 
drafts drafts drafts drafts drafts drafts 

or as quality A B C D Shorts 

Each draft may be worked into a quality of its own, and by such 
means the most level yarns are obtained. But occasionally one or 
more drafts are mixed together, when price is the determining 
factor. 

Processes P e c u l i a r  t o  S i lk  S p i n n i n g  Industry.-The fore- 
going processes are all peculiar to  the silk waste trade, no other 
fibre having to go through such processes, nor needing such 
machinery. I n  the first stages of the spun-silk industry, the silk 
was dressed before boiling the gum out; the resulting drafts 
were cut into lengths of one or two inches. The silk was then 
boiled and afterwards beaten, scutched, carded, drawn, spun, 
folded, etc., in exactly the same way as fine cotton. Short fibre 
silks are still put through cards and treated like cotton; but the 
value of silk is in its lustre, elasticity and strength, which char- 
acteristics are obtained by keeping fibres as long as possible. 
Therefore, when gill drawing machinery was invented, the cutting 
of silk into short fibres ceased, and long silks are now prepared 
for spinning in what is known as "long spinning process." Fol- 
lowing the process of dressing, the drafts have to go through a 
series of machines known as preparing machines: the object being 

to piece u p  the lengths of fibre? and to prepare the silk for  
spinning. 

P r e p a r i n g  o r  D r a w i n g  Machinery.-A faller or gill draw- 
ing machine consists of a long feeding sheet which conveys silk 
to a pair of rollers (back rollers). These rollers present the silk 
to  a set of fallers (steel bars into which are fixed fine steel pins), 
which carry forward the silk to another pair of rollers, which 
draw the silk through the pins of the fallers and present it  to the 
rollers in a continuous way, thus forming a ribbon of silk called 
a "sliver." The fallers are travelled forwards by means of 
screws, and when a t  the end of the screw are dropped auto- 
matically into the thread of a receiving screw fixed below, which 
carries the fallers back to their starting point to  be raised by 
cams into the top pair of screws thus to  repeat their journey. 

S i lk  Spreader.-This is the first of the series of drawing 
machines. The drafts from the dressing frame are made into 
little parcels of a few ounces in weight, and given to the spreader, 
who opens out the silk and spreads it  thinly and evenly onto the 
feeding sheet, placing a small portion of the silk only on the 
sheet. Another portion is opened out and placed tail end to the 
firsi portion; and these operations are repcatcd unti! the 
requisite weight is spread. During this time the silk has been 
conveyed through the fallers and into a large receiving drum 
about gft. in diameter, the silk being wrapped thinly and evenly 
all round the circumference of the drum. When the agreed-on 
weight is on the drum, the silk is drawn across the face of the 
drum parallel with its axle, and pulled off in form of a sheet, and 
is called a lap. This lap is thin, but presents the fibres of silk 
now joined and overlapped in a continuous form, the length 
measured by the circumference of the drum. This lap is some- 
times re-spread to make it  more even, and a t  other times taken 
to a drawing machine which delivers in a sliver form. This 
sliver is taken through a series of four other drawing machines 
called "four head drawing box." Eight or more slivers are put 
behind the first drawing head, conveyed through the fallers and 
made into one sliver in front of the machine. This sliver is put  up  
behind the second drawing; eight or more ends together run 
through the second head again into one sliver; and so on through 
the third and fourth heads of drawing. All these doublings of 
the sliver and re-drawing are for the purpose of getting each 
fibre to  lie parallel and to make the sliver of an equal weight 
over every yard of its length. From the last head of drawing 
the sliver is taken to a machine known as a gill rover. This is a 
drawing machine fitted with fallers through which the sliver is 
drawn, but the end from the front roller is wound onto a bobbin. 
The machine is fitted with 2 0  to 40 of these bobbins placed side 
by side, and its product is known as "slubbing roving," it being 
now a soft, thick thread of silk, measuring usually either 840 or 
1,260yd. to 11b. weight. Hitherto all the drawing has been by  
rollers and fallers, but in the next machine the drawing is done 
by rollers only. 

D a n d y  R o v i n g  Frame.-This is a frame built with forty or 
more spindles. Two or three slubbing rovings are put up behind 
the machine opposite each spindle; each end is guided separately 
into back rollers and thence between smaller rollers, known as  
carrier rollers, to  the front rollers. The back rollers revolve 
slowly, the front rollers quickly, thus drawing the rovings out 
into a thinner size or count. The product is wound onto the 
bobbin by means of flyer and spindle, and is known as dandied 
or fine roving, and is then ready for the spinning frame. 

Spinning.-The spinning is done by exactly the same methods 
as cotton or worsted, viz., either mules, ring frames, cap or 
flyer frames, the choice of machine being determined by the size 
or count of yarn intended to be produced. 

T-wisting and Doubling.-If a 2-fold or 3-fold yarn is needed, 
then two or more ends of the spun thread are wound together 
and afterwards conveyed to the twisting frame for the purpose 
of putting the needed twist in the yarn necessary for weaving or 
other requirements. This process is exactly the same as in the 
cotton or worsted industry, ring or flyer frames being used as 
desired. 

H7eft Yarns.-These are taken straight from the spinning frame, 
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wound onto a long paper tube and so delivered to the manu- 
facturer ready to place in the loom shuttle. 

Folded Y a r n s  are hairy after being spun and folded, and in 
addition sometimes contain nibs and rough places. The fibre and 
nibs have to be cleaned off by means of a gassing machine so 
constructed that the end of silk (silk yarn) is frictioned to throw 
off the nibs, and a t  the s a d e  time is run very rapidly through a 
gas flame a sufficient number of times to  burn off the hairy and 
fibrous matter without injuring the main thread. The yarn is 
now ready for reeling into skeins or for- warping, both of which 
operations are common to all the textile yarns. I t  may be 
washed or dyed just as required, either in hank or in warp. 

G r o w t h  of I n d u s t r y  a n d  Uses of S p u n  Silk.-As will have 
been gathered, spun silk is pure silk just as much as that used by 
the throwster. The yarn is used widely for sewing thread, elastic 
webbing, lace, plush and for novelty yar,ns in combination with 
wool and rayon for use in men's clothing fabrics, upholstery 
materials, etc. Spun silk is also part of national defence. In  
the World War, millions of yards of cartridge bag cloth were 
woven of spun silk. The cloth is made into bags to hold the 
charges of powder for the guns. Only pure silk proved satisfactory 
as i t  was necessary to  have complete destruction occur when the 
gun was fired to avoid a back-fire when the next charge was in- 
serted. Of all the fibres, only silk burned completely without 
leaving a dangerous ash. T o  a large extent, the introduction of 
rayon and spun rayon supplanted spun silk yarns especially in the 
making of plushes and velvets but there is still a substantial 
market for the yarn, especially for military purposes. 
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SILK SCREEN PRINTING. Screen stencil printing is the 
modern form of what is probably the oldest of all printing proc- 
esses. I t  is the logical development of the principle used by the 
Chinese and Japanese, who long ago learned to make very intricate 
stencils by gluing the cut design to a web of hair, thus making it 
possible to use isolated elements which could not otherwise be 
held in place. 

The screen stencil ordinarily used consists of bolting silk 
stretched over a wooden frame. On this silk is the design to be 
stencilled. This design may be produced by simply painting the 
areas which are to  remain white with some substance, such as gum 
or shellac, which will make the silk impervious to  the ink used. 
The stencil is placed in contact with the surface to  be decorated 
and a puddle of ink is scraped from one end to the other by means 
of a rubber squeegee. This forces the ink, which resembles ordi- 
nary house paint, through the open areas of the stencil and it  ad- 
heres to the surface beneath. The stencil is then lifted from the 
decorated surface and the ink allowed to dry, after which another 
colour may be applied from another stencil, and so on. 

For special purposes, wire gauze or cotton fabrics may be sub- 
stituted for the bolting silk, and a great number of ingenious 
methods have been devised for putting the design on the screen. 
Fine detail in the pattern generally makes it  advisable to make 
the stencil photographically, by impregnating the screen with a 
light-sensitive material, such as dichromated glue or albumin, and 
exposing it  to  light under a tracing of the pattern. The image is 
developed by washing with water, which removes the coating from 
the open areas where it  has not been light-hardened. Simple de- 
signs are often made by cementing patterns cut from paper, cellu- 
loid or metal, to the screen, a common method being to cut the 
design frorn shellac-coated paper and fasten it  to the cloth by 

passing a hot iron over the two in contact. 
As compared with other printing processes, screen stencil print- 

ing has the advantage of requiring relatively cheap equipment and 
little preliminary work. I t  is very economical for short runs of 
suitable subjects, and is widely used for show-cards, posters, 
charts, etc. I t  permits printing on almost any surface, so it is 
used for decorating paper, cloth, glass, wood, celluloid, rubber, 
metal, linoleum and oilcloth. The inks used are usually oil paints, 
but may be water colours, dyes, or lacquers, so that the process 
may be used to produce any effect from the most delicate of pas- 
tel shades to  glossy, weatherproof colours, so heavy that they 
stand out in visible relief. Areas of relatively great size are 
easily stencilled: frames 50" x 60" are frequently used for tex- 
tile printing. Finally, as the object t o  be decorated need not be 
limited in thickness or even perfectly flat, the process is much 
used for printing on objects such as toys, novelties, and machin- 
ery which could not be run through a printing press. 

The limitations of the process lie in the fact that i t  is not 
suitable for reproducing subjects with fine detail and delicate 
gradations of tone, such as photographs or process colour work. 
I t  is unsuitable for reproducing very long runs because it  is a 
relatively slow printing process and because the stencils are of 
limited durability. 

SILK TRADE. Since the days of Marco Polo the silk trade 
has been a colourful part of the world's caravans. The first 
routes through India and Persia to China carried silk which found 
its way into the more civilized centres of the world. Legend has 
it  that Alexander the Great was inspired to march against the Per- 
sians to satisfy the demand of his people for silken fabrics which 
the Persians dealt out in meagre portions a t  high prices to  the 
peoples of the Western world. The search for the shorter route to 
the Indies by Columbus and his fellow adventurers was associated 
with the demand for silk in the Europe of the Renaissance. With 
the development of silk weaving in Europe and in the United 
States, especially during the 19th century, raw silk, the thread of 
the silk cocoon, became one of the world's active commodities. 
China held the lion's share but Italy and France were substantial 
contributors to the world's supply. As operations in the United 
States increased, the potential supply increased first in Europe 
because of the research by Pasteur, in discovering the cause of 
the imperfections in silk resulting from diseased silkworms, and 
later by the progress made by  the Japanese in  building up their 
raw silk industry. 

The rise of silk in the latter half of the 19th century and the 
20th century is indicated by comparing the importations into the 
United States in 1851 and 1939. The importation was 88,5141b. in 
18 51 a t  an average value of $1.37 a pound and ~ I , I O O , O O O ~ ~ .  in 
1939 at  an average value of $2.71. While this would appear to 
represent a large increase in volume used without a corresponding 
increase in value, the 1939 values of silk represented a low period 
in its history. At the high point of silk demand in 1919 and 1920, 
Japanese raw silk brought $17.45 per pound in the New York 
market. At the close of 1939, the price was $4.34 a pound. This 
last was not an indication, however, of a rising market for silk it- 
self. Consumption in the United States decreased from 54,000,ooolb. 
in 1938 to ~ I , O O O , O O O ~ ~ .  in 1939 with the possibility that in 1940, 
new synthetic yarns would trespass upon silk's only remaining 
monopoly, the silk hosiery industry. The fabricindustry throughout 
the world had already relinquished silk for rayon and the intro- 
duction of newer types of synthetic yarns such as nylon threat- 
ened inroads into the hosiery field which in 1939, in the United 
States, consumed 90% of the raw silk imported. 

Transactions in raw silk for many hundreds of years were based 
on individual evaluation by men whose senses of sight, f$eling 
and smell were considered especially acute in determining the rela- 
tive quality of the silks offered them. The grades used were sea- 
sonable and frequently the grade name one year represented a dif- 
ferent grade the following year. The motion pictures were not the 
first industry to employ superlatives and super-superlatives in de- 
scribing the quality of thcir products. Ccrtain characteristics of 
raw silk, by the end of the 19th century, were determined by 
laboratory tests, notably the true fibre neight. Silk is naturally 
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SILK MANUFACTURING MACHINERY 
1. Wind ing  s i lk  on bobbins, rapid reciprocating motion used to lay fibre 3. Weaving s i lk  Sebastian brocade on Jacquard loom, woven pattern i n  

i n  diagonal lines material determined and controlled by Jacquard cards hanging f rom 
2. Throwing or spinning the silk. Frame pictured has upr ight  spindles and above 

flyers. As yarn is twisted it also is drawn forward through guides 4. Modern power loom w i t h  mot ion conveyed t o  a l l  work ing parts f rom a 
and wound on revolv ing bobbins. From the bobbins s i lk  i s  reeled main shaft. Healds contro l  a l l  warps in p la in or pr inted goods 
i n t o  hanks of deGnite length for  the  market 
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hydroscopic; it  absorbs water readily without detection In the 
early years of silk trading, dishonest merchants were known to add 
to the weight of their shipments by giving them a heavy treatment 
of water before shipping. To  protect themselves, the silk buyers of 
Italy, as early as 1724, evolved a method of drying the raw silk 
in ovens, weighing it before and after the treatment to determine 
the actual amount of moisture in the silk. A normal amount of 
moisture was fixed a t  11% above the dry weight and the sum of 
the absolute dry weight plus the I I % allowance was termed con- 
ditioned weight. The establishments conducting the test were 
known as conditioning hoz~ses. The principal conditioning houses 
in the world today are in Zurich, Switzerland; Lyons, France 
(established in 1805) ; Manchester, England; Hoboken, N.J., Chi- 
cago, Ill., and Philadelphia, Pa., in the United States; Yokohama 
and Kobe, Japan; and Shanghai, China. The practice became so 
widely recognized that in 1927, the Japanese Government an- 
nounced that thereafter, all silk shipped from Japan would be 
tested for conditioned weight and the silk sold on that basis. 

The silk market in the United States saw another important step 
in standardizing world transactions when the grading of raw silk 
by l n e ~ i ~ a r l i ~ d i  iebi was Cleveluped. The s i i ~  experts of the worid 
during the first 10 years of the 20th century had been experiment- 
ing with mechanical devices to  determine various characteristics 
of silk, especially tQe important factors of elasticity, evenness 
and elongation (tensile strength). Through the influence of the 
Silk Association of America, the independent efforts of the tech- 
nicians mere pooled through the medium of the Raw Silk Classifi- 
cation Committee. I n  1929, a world conference was held in New 
York a t  which seven countries represented by 56 delegates partic- 
ipated in six weeks of discussions in Japanese and English to de- 
termine upon a standard method of grading raw silk that would be 
international in meaning and in acceptance. In  1939, a large part 
of the world's raw silk was bought and sold on the basis of grades 
determined by results of mechanical tests. 

Sizes and Grades.-The size of silk thread is measured by its 
thickness. The unit of thickness is the "denier." The French 
denier weighs one-twentieth part of a gram. The basis for raw silk 
and thrown silk adopted by the permanent committee of the Paris 
International Congress of 1900 was fixed length and a variable 
weight of a skein of raw silk. The standard length was 450 
metres and the \\-eight, the "denier." The size of the silk desired is 
expressed as 13/15 deniers. By this is meant that a skein of 450 
metres will weigh between 13 and 15 deniers. Silk is reeled as fine 
as 8/10 deniers and as coarse as 28/30 deniers but the most de- 
manded sizes are I ~ / I  j and zo/22. A silk cocoon has a filament 
of three deniers in its early stages of unwinding, two and a half 
deniers in the middle and two deniers a t  the end, so in order to  
arrive a t  a size of 13/15 deniers, i t  is required to reel a thread of 
two new, two half-reeled and two nearly finished cocoons. During 
the reeling, tests are carried out to  see that the size is properly 
maintained. A reel is taken away from the reeler and carried to  
the testing room, where a winding machine measures off 340 
metres from the reeled silk. This silk is put on the balances and if 
i t  weighs 14 deniers i t  is perfect; if 13 or 15 deniers, i t  is good; 
if I 2 or I 6 deniers, i t  is passable ; but if i t  weighs I I or I 7 deniers 
i t  is bad and the reeler has been reeling a thread with less or 
more than the six cocoons combined. Irregular size will cause un- 
evenness, a major defect in raw silk, especially where used in the 
manufacture of sheer hosiery where the irregularity in the size 
shows as a ring or bar in the stocking. 

Grades.-In the principal market, the United States, raw silk 
is graded on the commodity exchange in two groups, one for 
I ~ / I  j and the other for 20/22 size. The first consists of five 
grades: A, B, C,  D, E ;  in 20/22 white the grades are AW, BW, 
CW; and in 20/22 yellow, AY, BY, CY. The three major quali- 
ties determined are evenness, cleanness and neatness with auxiliary 
tests of degree of size deviation, average size variation, tenacity, 
elongation and winding. I n  the general market, grades are re- 
ferred to  a t  the percentage of evenness; for example, quotations 
on silk are given as 13/15 denier, 78% seriplane (the machine 
used to determine degree of evenness). 

W o r l d  I m p o r t a n c e  of Silk,-The world production of raw 

silk is no more than about 17, of cotton, 3% of woo! and 7% of 
rayon; but between 192 5 and 1931 world supplies increased with 
remarkable rapidity and, after suffering a slight relapse in 1932 
and 1933, reached a peak in 1934 which was 45% above the I925 
level. Since that time, coincident with the development of rayon, 
silk has steadily lost its position in the textile family. After 14 
years of very low prices, silk made its first comeback when in April 
1939 Japan endeavoured to stabilize the market with resulting high 
prices in 1939 that reached 1930 levels. While this stiffening of 
price had an encouraging effect on the price levels of the principal 
users of silk, hosiery manufacturers, i t  had no material influence 
on the actual consumption of silk. I n  fact, i t  probably paves the 
way for further diversion to rayon on the part of fabric manufac- 
turers. Japan, however, needs the gold that her export of silk 
brings and the situation generally has a very direct effect on the 
position of Japan in the world's political arena. 

Japanese production in 1938 represented nearly 80% of the 
world's output; China's share which used to be very large, was 
only 3%, but that is not unexpected in view of the war conditions 
existing there. I t  may be that if Japan is able to  gain complete 
iontro: in China, she may introduce her more efficient methods of 
silk production that resulted in her own supremacy in world's 
markets. For many years it has been contended that Chinese silk, 
in itself, is superior in quality to  Japanese but the Chinese have 
not been as ready or able to adopt the more modern scientific 
methods of production that mean production of silk of the desired 
standards of grades and a t  a price that is competitive with Japa- 
nese silk. Recently, however, other sources of supply have shown 
an increase. Italy, for example, produced about 8% of the world's 
supply in 1938. Persia and Central Asia show a n  increase of nearly 
50% in their production during the period 1935-39. The Levant 
also showed increased production in those years. 

According to the Silk Journal and Rayon World, Manchester, 
England, the world production of silk is as follows: 

Estimate 

- 
- . . . . . . . . 

Europe . . . . 1,686,000 ~ , I Q ~ , O O O  2,971,000 1,840,000 
Levant . 671,500 725,000 774,000 I,OO~,OOO 
Persia & ~en ' t ra l  ksia: . 1,610,wo 1,850,000 2,070,000 z ,~oo,mo : I 50000 1 50,000 I 2 j , O O O  1 15,000 / South America . . . 

World  Consumpt ion  of Raw Silk.-The statistics of con- 
sumption of raw silk by industrial countries may, in the absence 
of adequate manufacturing data for the industrial countries of the 
world, be taken as indicating the world's output of finished silk 
goods. Omitting China, for which data are not available, the 
principal world consumers of silk are the U.S.A. 53%, Japan 23% 
and the rest of the world 24%. 

The trend of consumption has been downward since 1929, coin- 
cident with the growth of rayon. As if to meet this decreased 
demand, natural causes have decreased the silk yield in the pro- 
ducing countries. Adverse weather and war conditions have re- 
duced already smaller incubations of silkworm eggs to a still lower 
point in Japan. Rain, frost and disease brought down Italian pro- 
duction in 1938 and 1939. China is an uncertain source because 
of internal conditions. These forces indicate a continuation of the 
downward trend but steadily rising prices in 1939 may also indi- 
cate a tendency for silk to become once again not the fibre for 
everyday use, but the fibre of luxury that identified it  for so 
many centuries. Only a year-by-year analysis, in the future, will 
give the answer. (I. L. BL.) 
SILL, ANNA PECK (1816-188g), American educator, was 

born Aug. 9, 1816 a t  Burlington, N.Y. Her mother was the daugh- 
ter of a judge; her father, who died when she was a child, was a 
farmer of Puritan ancestry. After attending the district school, 
she began to teach a t  a school near Albion, N.Y., and in 1837 she 
entered Miss Phipps' Union seminary, where she shortly became a 
member of the faculty. Here she remained until 1843, when she 

Exf i r t s  
Shanghai (including 

tussahs) . . . . 
Canton. . . . . 
Japan . . . . . 

Total . . . . 

3,388,000 
~,ogj,ooo 

28,833,000 
37,273,000 

3,096,000 
1,138,000 

31,313,000 
41,365,000 

1,148,ooo 
1,z18,ooo 

I,IIO,OOO 
~,ooo,ooo 

27,313,000 ?6,5oo,ooo 
3j95I9,0O0 1 33,580,000 
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established a seminary for girls a t  Warsaw, N.Y. She abandoned 
this project in March 1846 and for the next three years taught a t  
Cary Collegiate institute, Oakfield, N.Y. She was invited to Rock- 
ford, Ill. in 1849 to open a girls' seminary. The Rockford Female 
seminary, as i t  was first called, opened that year with an enrol- 
ment of 70 scholars. 

Anna Sill was made principal of Rockford Female seminary in 
1852 and spent much of her time raising funds for the young insti- 
tution. In  1854 the collegiate department of the seminary had 
four divisions; in 1865 a four-year course was introduced, and in 
1887 the seminary began to confer collegiate degrees. In  Sept. 
1892 the name was changed to Rockford college. Miss Sill had 
retired in 1884, but she remained with the institution as principal 
emerita and taught occasional classes. A pioneer in women's edu- 
cation in the United States, she sought to  bring the education of 
girls to the level of that for men. She died a t  the seminary in 
Rockford on June 18, 1889. 

SILL, EDWARD ROWLAND (1841-1887), American 
author and educator, was born a t  Windsor, Conn., April 29, 1841. 
Theodore Sill, his father, was a well-known physician of the dis- 
trict. His mother died in 1852 and his father shortly thereafter. 
Young Sill then went to  live with relatives a t  Cuyahoga Falls, 0. 
and a t  Honesdale, Pa. He studied for a year a t  Phillips Exeter 
academy, then entered Yale university in 1857. He drifted through 
college, where his poetic talents were given due recognition; but 
he was out of sympathy with the academic formalism of Yale and 
the Puritanic atmosphere of his surroundings. After his gradua- 
tion in 1861 he had difficulty in finding a proper niche. He 
sailed for California, where for five years he worked in a post- 
office, on a ranch, and as a clerk in a bank. H e  also made at- 
tempts to study medicine and law. Upon his return to  the East 
he entered Harvard Divinity school, but again he found himself 
restless in the confines of dogma, so he tried newspaper work 
in New York city, where he "didn't suit, wasn't suited, and quit." 
Then he turned definitely to teaching, and after a brief period 
in a rural school was, from 1869 to 1871, principal of the high 
school and superintendent of the grades in Cuyahoga Falls. Here 
he married his cousin, Elizabeth Sill. I n  1871 he moved to Oak- 
land, Calif., where for three years he taught English a t  the high 
school and served as principal. I n  1874 he accepted a chair of 
English at  the University of California. H e  became widely known 
as an inspirational teacher. 

H e  resigned from the faculty of the University of California 
in 1882. Before returning to the East he helped establish a new 
California magazine, The Overland Monthly. Once more a t  Cuy- 
ahoga Falls, he devoted most of his time to writing and contrib- 
uted frequently to The Atlantic Monthly and other periodicals. 
H e  died unexpectedly in Cleveland after a minor operation, on 
Feb. 27, 1887. 

Sill had begun writing early in his youth; his first published 
volume was The Hermitage and Other Poems (1868), which ap- 
peared shortly before he entered his lifetime career of teaching. 
About the same time he translated from the German a biography 
of Mozart, and in 1883, after his retirement from the University 

I 
of California, he published The Venus o f  Milo and Other Poems. 
His essays were collected in 1900 as The Prose of  Edward Row- 
land Sill, and a complete collection of his poems was published in 
1906. 

Restraint and uncertainty and inner conflict in his search for 
spiritual truths during his youth are reflected in Sill's poetry. 
A humorous vein and a flair for apt imagery add much to the 
readability of both his poetry and prose. His best poems give him 
a place among the minor poets of America. 

See W. B. Parker, Edward Rowland Sill: His Life and Work 
(1915); A. P. Stokes, Memorials of Eminent Yale Men (1914).  

SILL (0. Eng. syl, Mid. E. sylle, selle; the word appears in 
Icel. syll, svill, Swed. syll, and Dan. syld, and in German, as 
Schwelle; Skeat refers to the Teutonic root swal-, swell, the word 
meaning the rise or swell formed by a beam a t  a threshold; the 
Lat. solea, from which comes Fr. seuil, gives Eng. "sole," also 
sometimes used for "sill"), the horizontal base of a door or win- 
dow-frame. A technical distinction is made between the inner or 

wooden base of the window-frame and the stone base on which it 
rests-the latter being called the sill of the window, and the 
former that of its frame. This term is not restricted to the 
bases of apertures; the lower horizontal part of a framed parti- 
tion is called its sill. The term is sometimes incorrectly written 
"cill." 

SILL, in geology, an intrusive mass of igneous rock which 
consolidated beneath the surface and has a large horizoiltal extent 
in comparison with its thickness. In  north-eastern England there 
is a great mass of this kind known as the Whin Sill. "Whin" desig- 
nates hard, tough, dark coloured rocks often of igneous origin, 
and the Whin Sill is a mass of dolerite or, more strictly, quartz- 
dolerite. I t s  most striking character is the great distance over 
which it  can be traced. I t  starts not far north of Kirkby Stephen 
(Westmorland) and describes a great curve with its convexity 
towards the west, till i t  ends on the sea-shore a t  Bamborough, 
not far south of Berwick-on-Tweed. I t  has been pierced in a 
deep boring a t  Crook, in Durham. The length of the outcrop is 
about Somi., but in places it  is covered with superficial deposits 
or may be actually discontinuous. Near Haltwhistle, however, i t  
is visible for about aomi., and as i t  lies among softer rocks 
(limestones and shales), i t  weathers out on a bold craggy ridge 
or escarpment. When it  crosses the streams the resistant charac- 
ter of the igneous rock is indicated by waterfalls or "forces." 
e.g. High Force in Teesdale. The thickness varies from 2 0  to  I joft. 
but averages go feet. I n  some places the Whin Sill splits up in- 
to two or more smaller sills which may unite, or one of them may 
die out and disappear, and often small attendant sills, resembling 
the main mass in petrographical character, appear in association 
with it. I t  is difficult to estimate the area over which i t  ex- 
tends, as i t  dips downwards from its outcrop and is no longer 
visible, but we may conjecture that it  spreads over no less than 
4,000 sq.mi. underground. 

The rocks in which it  lies belong to the Carboniferous Lime- 
stone series, and the Sill is probably one of the manifestations 
of the volcanic activity which occurred during the later part of 
the carboniferous period. Many similar sills, often of large 
size, though none so great as the Whin Sill, are found in the 
Scottish coalfields. There are few lavas or ash beds a t  or above 
the horizons on which these intrusive rocks lie, and hence it  
has been concluded that towards the close of that volcanic episode 
in British geological history the molten magmas which were im- 
pelled upwards towards the surface found a place of rest usually 
within the sedimentary rocks, and rarely flowed out as lavas on 
the sea-bottom (the intrusive succeeding the effusive phase of 
volcanic action). I n  the Carboniferous rocks the Whin Sill lies al- 
most like an interstratified bed, following the same horizon for 
many miles and hardly varying more in thickness than the sedi- 
mentary bands which accompany it .  This, however, is true only on 
a large scale, for where the junctions are well exposed the igneous 
rock frequently breaks across the layers of stratification, and 
sometimes it  departs quite suddenly from one horizon and passes 
to another, where again for a time i t  continues its apparently 
regular course. I t s  intrusive character is also shown by the emis- 
sion of small veins, never very persistent, cutting the sediments 
above or below it. I n  addition it  bakes and hardens the adjacent 
rocks, both below and above, and this proves that the superjacent 
beds had already been deposited and the molten diabase forced 
its way along the bedding planes, as natural lines of weakness. 
The amount of contact alteration is not usually great, but the 
sandstones are hardened to quartzites, the shales become brittle 
and splintery, and in the impure limestones many new calc- 
silicates are produced. 

The Whin Sill consists of dark-green granular diabase, in which 
quartz or micropegmatite appears as the last product of crystalli- 
zation. I t  is not usually vesicular and is not porphyritic, though 
exceptions may occasionally be noted. At both the upper and the 
under surface the diabase becomes much finer grained, and the 
finest intrusive veinlets which enter the surrounding rocks may 
even show remains of a glassy base. These phenoineila are due to 
the rapid cooling where the magma was in contact with the sedi- 
ments. No ash beds accompany the Whin Sill, but there are cer- 
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tain dikes which occur near i t  and probably belong to the same set 
of injections. I n  many places the diabase is quarried as a road- 
Inending stone. 

T h e  Hudson  Palisades.-The great Palisade trap of the Hud- 
son river, which is an almost exact,parallel to the Whin Sill, is an 
enormous sheet of igneous rock exposed among the Triassic 
beds of New Jersey and New York. I t  has an outcrop which is 
about ~ o o m i .  long; its thickness is said to be in places gooft., 
though usually not above 2 0 0  to 300 feet. Like the Whin Sill the 
rock is a quartz-dolerite occasionally passing into olivine-dolerite, 
especially near its edges. The Palisade dolerite is compact, non- 
vesicular and non-porphyritic as a rule. I t  follows the bedding 
planes of the sedimentary rocks inlo which it was injected, but 
breaks across them locally and produces a considerable amount 
of contact alteration. I n  New Jersey, however, there is also an 
extensive development of effusive rocks which are olivine-basalts, 
and by their slaggy surfaces, the attendant ash-beds and their 
strictly conformable mode of occurrence, show that they were true 
lavas poured out a t  the surface.. There can be little doubt that 
they belong to the same period as the Palisade trap, and they are 
consequently later than the Whin Sill. 

These great sheets of igneous rock intruded into cold and nearly 
horizontal strata must have solidified very gradually. Their edges 
are fine grained o~ving to their having been rapidly chilled, and 
the whole mass is usually divided by joints into vertical col- 
umns, which are narrower and more numerous a t  top and base and 
broader in the centre. Where exposed by denudation the rocks, 
owing to this system of jointing, tend to present a nearly verti- 
cal, mural escarpment which seems to consist of polygonal pillars. 
The name "Palisade trap" expresses this type of scenery, so char- 
acteristic of intrusive sills, and very fine examples of it  may 
be seen on the banks of the Hudson river. In  Britain it  is no 
less clearly shown, as by the sill a t  Stirling on which Wallace's 
Monument is placed; and by the ~vell-known escarpment of Salis- 
bury Crags which fronts the town of Edinburgh. 

Sills of Sco t land  and Ireland.-In the Tertiary volcanic dis- 
trict of the west of Scotland and north Ireland, including Skye, 
Mull, and Antrim, innumerable sills occur. Perhaps the best 
known is the Sciur of Eigg, which forms a high ridge terminating 
in a vertical cliff or Sciur in the island of Eigg, one of the 
inner Hebrides. At one time it  was supposed to be a lava-flow, 
but A Harker has maintained that it  is of intrusive origin. This 
sill occupies only a small area as compared with those above des- 
cribed. I ts  length is about two and a half miles and its breadth 
about a quarter of a mile. On the east side i t  terminates in a 
great cliff from 300 to 4ooft. high, rising from a steep slope be- 
low. This cliff is beautifully columnar, and shows also a hori- 
zontal banding, simulating bedding. The back of the intrusive 
sheet is a long ridge sloping downwards to the west. The rock of 
which the Sciur of Eigg consists is a velvety black pitchstone, 
containing large shining crystals of felspar; i t  is dull or cryp- 
tocrystalline in places, but its glassy character is one of its 
most remarkable peculiarities. 

I n  the Tertiary volcanic series of Scotland and Ireland, intru- 
sive sheets build up a great part of the geological succession. 
They are for the most part olivine-basalts and dolerites, and 
while some of them are nearly horizontal, others are inclined. 
Among the lavas of the basaltic plateaus there is great abundance 
of sills, which are so numerous, so thin and so nearly concordant 
to  the bedding of the effusive rocks that there is great difficulty 
in distinguishing them. As a rule, however, they are more per- 
fectly columnar, more coarsely crystalline and less vesicular than 
the igneous rocks which consolidated a t  the surface. These sills 
are harder and more resistant than the tuffs and vesicular lavas, 
and on the hill slopes their presence is often indicated by small 
vertical steps, while on the cliff faces their columnar jointing is 
often very conspicuous. 

Modern  Volcanic Sills.-On modern volcanoes intrusive 
sheets are seldom visible except where erosion has cut deep val- 
leys into the mountains and exposed their interior structure. This 
is the case, for example, in Ireland, Teneriffe, Somma and Etna 
and in the volcanic islands of the West Indies. In  their origin 

the deep-seated injections escape notice; many of them in fact 
belong to a period when superficial forms of volcanic action have 
ceased and the orifices of the craters have been obstructed by 
ashes or plugged by hard crystalline rock. But in the volcanoes 
of the Sandwich islands the craters are filled a t  times with liquid 
basalt which suddenly escapes, without the appearance of any 
lava a t  the surface. The molten roEk, in such a case, must have 
found a passage underground, following some bedding plane or 
fissure, and giving rise to a dike or sill among the older lavas 
or in the sedimentary rocks beneath. Many of the great sills, 
however, may have been connected with no actual volcanoes, 
and may represent great supplies of igneous magma which rose 
from beneath but never actually reached the earth's surface. 

Sills and Dikes.-The conneclion between sills and dikes is 
very close; both of them are of subterranean consolidation, but  
the dikes occupy vertical or highly inclined fissures, while the sills 
have a marked tendency to a horizontal position. Accordingly we 
find that sills are most common in stratified rocks, igneous or 
sedimentary. Very frequently sills give rise to dikes, and in other 
cases dikes spread out in a horizontal direction and become sills. 
I t  is often of considerable importance to distinguish between sills 
and lavas, but this may be by no means easy. The Sciur of Eigg 
is a good example of the difficulty in identifying intrusive 
masses. Lavas indicate that volcanic action was going on contem- 
poraneously with the deposit of the beds among which they occur. 
Sills, on the other hand, show only that a t  some subsequent period 
there was liquid magma working its way to the surface. 

SILLANI, TOMASO (1888- ), Italian author, was 
born March 25, 1888, a t  Otricoli. From 1905 to 1914 he engaged 
in editorial work for various publications, then became associ- 
ated with the Italian Irredentist movement as i t  applied to  Dal- 
matia. During the World War he devoted his time to propaganda 
for this movement. Among his works are Le Pastorali (verse, 
1912), I1 Perugino (1914), L'Alsazia e la Lorena (1914), Lembi 
di Patria (191 j ) ,  Mare Nostrzim (1916), La Dalmazia Monu- 
mentale (in collaboration with others, 1917), Capisatdi (1918), 
Lettere di Enrico Toti (1914), La Vittoria dello Spirito (1925) 
and Luigi di Savoia (1929). 

S I L L A N P ~  FRANS EEMIL (1888- ), Finnish 
author, was born in 1888, the son of a Finnish farmer. H e  began 
to write a t  an early age, studying in particular the lives of 
peasants in western Finland. At first his novels were known only 
in Scandinavia, where they enjoyed a great popularity, but later 
they were translated into several European languages. The best 
known of the novels is The Maid Silja. Other of his publi- 
cations include Hurskas Kurjuus (Holy Misery), Miehen tie ( A  
Man's Way) and Nuorena Nakkunut (Asleep in Youth). I n  1939 
he received the Nobel prize in literature. In  December of that 
year, two weeks after Russia had begun the invasion of Finland, 
Sillanpaa crossed the Swedish border with his seven children on 
his way to Stockholm t o  receive the award. I n  addition to  his 
novels of peasant life, he has published several collections of short 
stories and essays. 

SILLERY, CHARLES ALEXIS BRULART, MARQUIS 
OF (Count of Genlis) ( I  737-1 793), French soldier and politician, 
was born a t  Paris in 1737. I n  his youth he sailed for the West 
Indies for military service, but left his regiment to  join the navy. 
H e  saw active service a t  sea in the Seven Years' War (1756-63) 
and was captured by the English. Upon his release in 1762 he re- 
turned to France, married the countess of Genlis, and became the 
confidential adviser of the duke of Chartres. I n  1789 he became 
deputy to  the States-General a t  Versailles and later to  the Na- 
tional Convention, where he threw in his lot with the Girondists 
(q.v.). When the latter fell, Sillery was included in the proscrip- 
tion of May 179.1. H e  was condemned to death and guillotined 
~ c t .  31, 1793, a tParis .  

SILLERY, NICOLAS BRULART DE ( I  544-1624), 
French diplomat and statesman, was born in 1544 a t  Sillery. 
I n  1573 he became councillor a t  the Parliament of Paris, and in 
1589 he was named ambassador to  Switzerland, being appointed 
again to  the latter post in 1593. I n  1598 he negotiated for France 
the treaty of Vervins, which terminated the "war of deliverance 
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from Spain." He rose rapidly in the esteem of Henry IV, whose 
divorce from Marguerite de Valois, sister of Charles I X ,  Sillery 
had arranged in Rome. Henry named him chancellor of Navarre 
in 1605 and chancellor of France two years later. After Henry's 
assassination in 1610, he was kept in office by Marie de' Medici 
(whose marriage to Henry Sillery had also negotiated), but he 
gradually lost influence and retired to the town of his birth, where 
he died in 1624. 

SILLIMAN, BENJAMIN ( I  7 79-1864), American chemist 
and geologist, was born on August 8, 1779, a t  Trumbull (then 
called North Stratford), Connecticut. Entering Yale college in 
I 792, he graduated in I 796, became tutor in I 799 and in 1802 was 
appointed professor of chemistry and mineralogy, a position which 
he retained till 18 53, when by his own desire he retired as professor 
emeritus. Not only was he a popular and successful teacher of 
chemistry, mineralogy and geology in the college for half a century, 
but he also did much to improve and extend its educational re- 
sources, especially in regard to its mineralogical collections, the 
Trumbull Gallery of Pictures, the Medical Institution and the 
Sheffield Scientific School. Outside Yale he was well known as one 
of the few men who could hold the attention of a popular audi- 
ence with a scientific lecture, and on account of his clear and in- 
teresting style, as well as of the unwonted splendour of his illustra- 
tive experiments, his services were in great request not only in the 
northern and eastern states but also in those of the south. His 
original investigations were neither numerous nor important, and 
his name is best known to scientific men as the founder, and from 
1818 to 1838 the sole editor, of the American Journal of Science 
and Arts-often called Silliman's Journal,-one of the foremost 
American scientific serials. I n  1810 he published A Journal of 
Travels in England, Holland and Scotland, in which he described 
a visit to  Europe undertaken in 1805 in preparation for the duties 
of his chair. He paid a second visit in 1851, of which he also 
issued an account, and among his other publications were Elements 
of Chelnistry (1830), and editions of W. Henry's Chemistry with 
notes (1808), and of R.  Bakewell's Geology (1827). He died a t  
New Haven on November 24, 1864. 

His son, BEN JAMIN SILLIMAN (1816-1885), chemist and min- 
eralogist, was born a t  New Haven on December 4, 1816. After 
graduating a t  Yale in 1837 he became assistant to his father, and 
in 1847 was appointed professor in the school of applied chemistry, 
which was largely due to  his efforts and formed the nucleus of the 
subsequent Sheffield Scientific School. In  1849 he was appointed 
professor of medical chemistry and toxicology in the Medical col- 
lege a t  Louisville, Kentucky, but relinquished that office in 1854 
to succeed his father in the chair of chemistry a t  Yale. The duties 
of this professorship, so far as they related to the Academic col- 
lege, he gave up in 1870, but he retained his connection with the 
Medical college till his death, which happened a t  New Haven on 
January 14, 1885. Much of his time, especially during the last 2 0  

years of his life, was absorbed in making examinations of mines 
and preparing expert reports on technical processes of chemical 
manufacture; but he was also able to do a certain amount of orig- 
inal work, publishing papers on the chemistry of various minerals, 
on meteorites, on photography with the electric arc, the illuminat- 
ing powers of gas, etc. A course of lectures given by him on agri- 
cultural chemistry in the winter of 1845-46 a t  New Orleans is 
believed to have been the first of its kind in the United States. In  
1846 he published First Principles of Chemistry and in 18 58 First 
Principles of Physics or Natural Philosophy, both of which had a 
large circulation. I n  1853 he edited a large quarto illustrated vol- 
ume, The World of Science, Art and Industry, which was followed 
in 1854 by The Progress of Science and Mechanisnz. In  1874, 
when the 100th anniversary of Priestley's preparation of oxygen 
was celebrated as the "Centennial of Chemistry" a t  Northumber- 
land, Pa., where Priestley died, he delivered an historical address on 
"American Contributions to Chemistry," which contains a full list, 
with their works, of American chemists up to  that date. From 
1838 to 1845 he was associated with his father in the editorship of 
the American Journal of Science, and from 1845 to the end of his 
life his name appeared on the title page as one of the editors in 
chief. 

SILLIMANITE, a rock-forming mineral of composition 
A12Si05, crystallizing in the rhombic system. Sillimanite has the 
same percentage of chemical composition as andalusite (q.v.) and 
kyanite (9.v.) but differs from these in crystalline form and 
physical properties. The crystal habit is that of long slender 
prisms, often aggregated together to  form fibrous or compact 
masses (hence its alternative name, fibrolite), but terminal faces 
are very rare. The mineral possesses a perfect cleavage parallel 
to 010, and an irregular cross parting parallel to OOI is usually 
observed in thin slices under the microscope. 

The pure mineral is white, but coloured varieties are pleochroic, 
the colour being ascribed to Fez03 or TiOz. Rare sapphire-blue 
crystals of gem quality from the Burma ruby mines have yielded 
good faceted stones. Sillimanite is stable at  all temperatures be- 
low 1,545" C., a t  which temperature i t  dissociates into the com- 
pound 3A1203.2Si02 (mullite) (9.v.) and a silica-rich liquid. I t  is 
doubtful .yhether sillimanite has yet been artificially prepared. 
Sillimanite is essentially a mineral of the crystalline schists and 
hornfelses, being especially characteristic of highly metamorphosed 
argillaceous sediments. As such it  is commonly found in the ther- ~ 

ma1 aureoles of igneous intrusions and in areas of crystalline 
schists of the highest grade of metamorphism. Cordierite, corun- 
dum, spinel and potash felspar are common associated minerals. 

SILO: see ENSILAGE. 
(C. E. T . )  

SILOTI, ALEXANDER ( I  863- ), Russian pianist, 
was born Oct. 10, 1863, near Charkow, in south Russia. At the 
Moscow conservatory he studied for six years (187 5-81) under 
such masters as Tschaikovsky, Rubinstein, Zvereff and Taneieff. 
His first public appearance was a t  a symphony concert of the Im- 
perial R/loscow Musical Society in Nov. 1880. H e  attracted the 
attention of Liszt, under whom he studied from 1883 to 1886. By 
the time he was 20, after he had appeared a t  Leipzig, Siloti was 
considered one of the premier Russian pianists. After teaching for 
a few years a t  the Moscow conservatory he resided abroad, mainly 
in Germany, and made several extensive concert tours in Europe 
and America. Returning to Russia in 1901, he conducted the Mos- 
cow Philharmonic concerts for a season, then began to organize 
his own concerts in Petrograd. For I j seasons, from 1903 until 
the Russian revolution, he managed and conducted these concerts 
in Petrograd and other large Russian cities. I n  1917 he was ap- 
pointed manager of the State Opera. I n  1920 he escaped from 
Soviet Russia, and after two years of touring Europe he went to  
New York city, where he joined the staff of the Juilliard School 
of Music. Siloti has published many transcriptions and adapta- 
tions, particularly of Bach; he is also author of Memories of 
Liszt (English translation, I 91 I ). 

SILURES. These were a powerful and warlike tribe in an- 
cient Britain, occupying approximately the counties of Monmouth, 
Brecon and Glamorgan. They made a fierce resistance to  the 
Roman conquest about A.D. 48, but a legionary fortress (Isca 
Silurum, Caerleon) was planted in their midst and by A.D. 78 
they were overcome. Their town Venta Silurum (Caerwent, 6 
m. W. of Chepstow) became romanized. I t s  massive Roman 
walls survive, and excavations have revealed a town hall and 
market square, a temple, baths, amphitheatre, etc. 

SILURIAN SYSTEM, a term variously used in geology; as 
originally defined by Murchison in 1835 it  included the rocks de- 
veloped on the borders of England and Wales, a region formerly 
inhabited by the Silures; now used in Britain in a restricted sense 
to denote rocks lying between the Ordovician system below and 
the Old Red Sandstone or Devonian system above. There is no 
complete agreement as to  the exact horizon a t  which the lower 
and upper limits of the system should be drawn. The upper limit 
of the Ashgillian has yet to be defined accurately in those areas 
where sedimentation proceeded continuously from Ordovician to  
Silurian time; and opinion is somewhat divided as to the upward 
limitation of the system, on the one hand on account of the physi- 
cal conditions attending deposition where the Old Red Sandstone 
facies succeeds, and on the other from the difficulty of putting a 
definite boundary where there is a gradual passage, owing to con- 
tinuous sedimentation under the open sea conditions that  usher 
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in the Devonian facies. 

As is the case with the rocks of the ORDOVICIAN system the 
strata belonging to the SILURIAN system may be divided into 
several contemporaneous facies or types of deposit controlled by 
different physical conditions; four main facies can be recognized: 

I. TERRESTRIAL: only known in America. 
2. SHALLOW WATER: 

(a) areas of heavy sedimentation, i.e., littoral areas. 
(b) areas of average sedimentation, sandstones and mud- 

stones. 
(c) clean sea areas of reef formation and shell-bank 

growth. 
3. DEEPER WATER GRAPTOLITE SHALES. 
4. VOLCANIC: mainly in Australia and America. 

Again, as in the Ordovician Period, the deposits belonging to 
the shallow water facies may pass into each other laterally, i.e., 
in a direction parallel to  the original shore line, whilst in a direc- 
tion a t  right angles to this shore line they pass into the deeper 
water Graptolite Shales, and as this transition often takes place 
gradually, the shallower water beds being replaced stage by stage, 
the contemporaneity of the two is placed beyond doubt. 

Life.-The life of the SILURIAN PERIOD, though somewhat 
similar in general aspect to that of the ORDOVICIAN, presents 
a definite advance in  type, and more classes of organisms play a 
prominent part. 

I t  may be said to  be characterized:- 
(a) By the rise of the spine-bearing brachiopods (e.g., Atrypa, 

Meristina) and the great development of those with a definite 
internal skeleton (Pentamerzcs). The Silurian is pre-emi- 
nently the age of brachiopods. 

(b) by the abundance of trilobites, though as these have passed 
their zenith there are but few new genera, and these of n o  
great importance. 

(c) by the predominance of the uniserial scandcnt graptolites 
(Monograptzls). 

Other noteworthy features are:- 
(d) the rise in importance of the mollusca as a whole, especially 

the Cephalopods, the earliest Ammonoid making its appear- 
ance. 

(e) the incoming late in the period of the first vertebrates (fish). 
( f )  the increased importance of corals and crinoids, especially as  

rock-builders. 
(g) the abundance towards the close of crustaceans of Ez~rypterus 

type. 
The shallow water fauna is predominantly a brachiopod-trilobite 

fauna, characterized by mutations of Pentamerus (including the 
subgenera Barrandella, Conchidium, Sieberella, etc.), though in 
some places it is less prominent than Stroplteodonta, and in the 
higher beds Rhynchonella (Camarotaechia) and Chonetes pre- 
dominate. In the cleaner waters, which seem to have occupied 
wide areas, there seems to have been considerable reef-building, 
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not only by corals but by other classes of organisms such as 
bryozoa, crinoids and stromatoporoids. Brachiopods also, to- 
gether with other organisms, gave rise to  considerable shell-banks 
of limestone. 

- T h e  fossils of commonest occurrence are:- 

Trilobites Phacops Selzsz~ lato, &lymelze, Encrinurus, Acidaspis, 
Lichas, Cheirurus, Homolonotzcs, Illaenus, Arethu- 
sina, Proetzrs, Sphaerexochus. 

Brachiopods Pentamerus Sensu lato, Stricklandinia, Meristina, 
Stropheodonta, Atrypa Coelospira, Plectanzbonites, 
Leptaena, Camarotaechia, Wilsotzia, Dayia, Chonetes, 
Dalmanella, Whitfieldella. 

Corals Halysites, Heliolites, Favo~ite~, Acervzclaria, Onzplzyma, 
Palaeocyclus, Goniophyllum, Syvingopora. 

Cystids Lepadocrinus, Prunocystis, Scltizocystis. 
Crinoids Cyathocrinzu, Crotalocrin2cs, Taxocrinus, Periecho- 

crinus. 
Crustaceans Ezrrypterus, Pterygotus, Slimonia. 
Cephalopods Orthoceras, Gomphoceras, Trochoceras, Phragmoceras, 

Ascoceras. 
Lamellibranchs Orthonota, Cardiola, Aviczclopecten, Pterinaea, Afodio- 

lopsis, Grammysia. 

I n  the Graptolitic facies Monograpti predominate throughout; 
in the earlier beds they have either simple cells or cells with a 
slight degree of sinuosity, but they then tend to show a develop- 
ment into a lobe or hook on the one hand, or to isolation of the 
cells from each other on the other; thus the lobed cell and the 
isolated cell are characteristic of the Valentian, the hooked cell of 
the lower part of the Salopian, and the return to simple form the 
upper part of the Salopian. I n  general, graptolites are rare above 
the Salopian, but some have been recorded from Bohemia from 
beds of Downtonian age. 

Distribution.- Rocks of Silurian age are found in many 
lands all over the world; they occur in Europe in the British 
Isles, Scandinavia, Estonia, Livonia, Russia, France, Belgium, 
Germany, Poland, Bohemia, Spain, Elba and Sardinia; in Asia, 

in Siberia, China, the Himalayas and in the Shan States; in N. 
and S. America; in N. Africa and in Australia. 

Europe.-With the exception of those occurring in E. Scan- 
dinavia, Estonia, Livonia and Russia, the beds in Europe have 
been in general highly folded by earth movements, but even so 
may be grouped according to their facies of deposit; they seem to 
have occupied much the same areas as those of the Ordovician, 
and it  is clear from the study of the rocks accumulating through- 
out the period in the N.W. geosyncline, that the stresses were in 
operation that were eventually to culminate in the elevation of 
the Caledonian-Scandinavian mountain system, for the shore lines 
of the gulf are continually shifting their position, and as a result 
intra-formational conglomerates are frequently found, and there 
is a marked tendency for succeeding beds to overlap; moreover, 
oscillations of the shore line gave origin to a widespread con- 
tinental shelf with its island festoon affording ideal conditions for 
the reef-building by corals and other organisms, or for the forma- 
tion of shell-banks made up largely of the remains of one class of 
organism. Outside the geosyncline also clean sea limestone reefs 
or graptolite shales are of widespread occurrence. The island of 
Gotland may be taken as typifying the former, the development 
in Skine or Bohemia as characteristic of the latter facies of 
deposit. 

The British Isles.-The general instability of the shore lines of 
the geosyncline is admirably illustrated by the rock succession 
in S. Scotland on the one hand and the Welsh borderland on the 
other; in S. Scotland the shore line moved more or  less steadily 
towards the S.E., so that deeper water beds are continually being 
overlaid by those of shallower water type. I n  the Welsh borderland 
the oscillations were far more irregular; sometimes the sea trans- 
gressed with overlap and unconformity upon the eastern shore 
line, a t  others there was a retrogressive movement when the 
shore line advanced so that there is great variety in different 
places, not only in the sediments found, but also in the complete- 
ness of the succession. One fact remains constant, namely, that 
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when far  enough away fr6m the shore line, these variable deposits 
all tend to pass into graptolite shales until the area of the gulf has 
become so shallow that the shallow water facies occupies the 
whole. 

Scandi7zavia.-Skine alone possesses a complete series of beds 
of Silurian age; for the greater part these belong to the graptolite 
shale facies, but include shallower water beds towards the top: 
over much of the remainder of the country the strata of this 
period are found in the table-topped hills capped by dolerite in  
which only a part of the succession is found. 

America.-The Silurian rocks of America are not exposed so 
extensively as were those of Ordovician age; a t  present little is 
known about their character in the west, the best known succes- 
sions being found in the east and centre, though they are also 
known in the north; in the eastern region the succession is of 
interest, as a volcanic facies occurs in addition to  those of shallow 
and deeper water type and in many respects, apart from the 
volcanic rocks, the succession resembles that of the British Isles; 
the central region contains the classic development exposed in the 
Niagaran Gorge (see table) ; the rocks are thickest in the Appa- 
iachian region, and thin awdy towards the interior where the 
series tends to  be incomplete as the result of unconformity or 
overlap. There is a very general absence of rocks of Lower 
Valentian age. I n  the north the development, which includes 
islands in the Arctic archipelago; consists very largely of coral 
limestones 

Australia.-Strata of Silurian age appear to be restricted wholly 
t o  the east part of the continent, being found only in Queensland, 
New South Wales, Victoria and Tasmania, where they have been 
considered as originating in Schuchert's "Tasmanian geosyncline." 
They are mainly of interest as affording evidence of submarine 
volcanic activity during the period, this being most co~~spicuously 
displayed in New South Wales; apart from this, records indicate 
the occurrence of the common facies of deposition. I n  Tasmania 
the rocks are mainly of shallow water type, and in Victoria where 
they have been considerably affected by earth movement, they are 
distinguished by the development of fringing reefs of coral lime- 
stone. Graptolite shales with characteristic Monograpti have 
also been recorded. 
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the Geol. Mag., Vol. 60 (1923). Scandinavia: J. Kiaer, Das Obersilur 
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the Ameyican Jmt. of Science, Ser. ;., Vol. IV. (1922). 

SILVA, ANTONIO JOSE DA ( I  705-1 739), Portuguese 
dramatist, was born a t  Rio de Janeiro, Brazil, but came to Por- 
tugal with his parents a t  the age of eight. The parents belonged 
t o  a French family which had emigrated to  escape the Inquisi- 
tion. Antonio was sent to  study a t  Coimbra, and, while still a 
student, was arrested with his mother. Both were tortured, but 
Antonio abjured his errors, and his mother figured as a penitent in 
an auto-da-fe'. H e  completed his studies and joined his father in 
practice as an advocate at  Lisbon. H e  married a cousin whose 
parents had been burnt by the Inquisition, while she also had been 
exiled for her religion. On Oct. 5, 1739, husband and wife were 
imprisoned for "judaizing," having been denounced by the Inqui- 
sition. On Oct. 18 Antonio was strangled, and his body burnt in 
an auto-da,fk; on that same day one of his popular operettas 
was given at  a Lisbon theatre. 

His dramatic works, which were produced a t  the Bairro Alto 
theatre between I 733 and I 738, include the following comedies, 
all played by marionettes :-D. Quixote (I 733), Esopaida (I 734), 
0 s  Eucantos de Medea (1735), Amphitria'o (May 1736), Laby- 

r i n t h ~  de Creia (November 1736)~ Guerrns do Alecrim e Man- 
gerona (carnival of 1737), As Variedades de Proteo (May 
1737) and Precipicio de Faetoltte (1738). Slight as  these sketches 
sre, they show considerable dramatic talent and an Aristophanic 
wit. The characters are well drawn and the dialogue full of 
comic strength, the scenes knit together and the plot skilfully 
worked out. Moreover Silva possessed a knowledge of stage- 
craft, and, if he had lived, he might have emancipated the 
drama in Portugal from its dependence on foreign writers; but 
the triple licence of the Palace, the Ordinary and the Inquisition, 
which a play required, crippled spontaneity and freedom. Even so, 
lie showed some boldness in exposing types of the prevailing 
charlatanism and follies, though his liberty of speech is far less 
than that of Gil Vicente (q.v.). His comedies give a truthful and 
interesting picture of 18th century society, especially his best 
comedy, the Alecrim e hlangerona, in which he treats of the 
fidalgo pobre, a type fixed by Gil Vicente and Francisco Manoel 
de Mello (q.v.). 

BIBLIOGRAPHY.-His plays were published in the first two volumes 
of a collection entitled Theatro comico portuguez, which went through 
at lraqt five editions in the 18th century, while the Alecrim e Mange- 
rona appeared separately in some seven editions. This comedy and 
the D. Quixote have been reprinted in a critical edition with a life of 
Silva by Dr. Mendes dos Remedios (Coimbra, 1905). Ferdinand 
Denis, in his Chefs-d'oeuvre du the'citre portugais (pp. 365-496, Paris, 
1823), prints liberal extracts, with a French translation, from the 
Vida de D. Quixote. 

See Dr. Theophilo Braga, Historia do theatro portuguez; a baixa 
comedia e a opera (Oporto, 1871) ; F. Wolf, D m  Antonio Jost da 
Silva (Vienna, 1860) ; Ernest David, Les Ope'ras du juif Antonio Josd 
da Silva, 1705-1739 (Paris, 1880) ; Oliveira Lima, Aspectos de 
litteratura colonial Brazileira (Leipzig, 1896) ; Jewish Encyclopedia, 
vol. xi. p. 341 ; G. A. Kohnt, "Bibliography of Works relating to 
Antonio JosC da Silva and Bibliography of Don Antonio's Com- 
positions" in the Publ. Am. Jew. Hist. Soc. No. 4, p. 181; idem, 
"Martyrs of the Inquisition in South America," ib. p. 135; M. Griin- 
wald, "JosC da Silva" in Monatsschrift (1880), xxix. p. 241. 

SILVANUS (Lat. silva, wood), a deity or spirit of the wood- 
land bordering on clearings. Thus he is partly wild and partly 
civilized, and reflects the experience of the earliest settlers in 
Italy; hence his later identification with foreign deities felt t o  
be not wholly hostile. Accordingly Horace writes of the "horridi 
dumeta Silvani" (Odes, iii. 29) but he also calls him "tutor finium" 
(Epod., ii. 22) and Virgil LLarvorum pecorisque deus" (Aen. viii. 
600). A writer on land measurement (Script. gromatici, i. 302) 
tells us that each holding had three Silvani-domesticus (of the 
holding itself), agrestis (of the wilder pasture-land) and orientalis 
(of the boundaries). Although much worshipped, he never made 
his way into the towns, but is almost the only Roman deity who 
from first to  last retained the same perfectly intelligible rustic 
character. His double nature as deity of woodland and cultivated 
land is seen well in the artistic representations of him; he carries 
a young tree in one hand, a pruning-hook in the other. 

See Wissowa, Gesammelte Abhandlmgen (1904, p. 78 foll.). 
SILVER, a metal known from very early times and, on ac- 

count of its comparative scarcity, brilliant white colour, and 
resistance to  atmospheric oxidation, has long been used for articles 
of value-coins, ornaments and jewellery. Silver (symbol Ag, 
atomic number 47, atomic weight 107.88) was called Luna or  
Diana by the alchemists, who assigned to it the symbol of the 
crescent moon; the term lunar caustic is still in general use for 
silver nitrate. 

Silver is very widely diffused throughout nature as  is shown by  
spectrum analysis; i t  is always present in sea water in minute 
amounts, an estimate of the total amount present being z,ooo,ooo 
tons. Silver is sometimes found native-usually in  only small 
quantities, though occasionally masses of several hundredweights 
have been discovered. 

Gold is almost invariably found associated with silver. The 
principal ores of silver are the sulphides, and to a lesser extent i t  
is found combined with tellurium, selenium, arsenic and antimony. 
Galena, PbS, always contains silver and most of the metal pro- 
duced in Europe comes from this source. 

Phys ica l  Properties.-Silver in the massive state is the whitest 
of all metals, has a perfect metallic lustre, and is the most malle- 
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able and ductile of all metals except gold: one gram of the pure 
metal can be drawn out into wire considerably more than one 
mile long, and it  can be beaten into leaves of a thickness of 
o~oooz5 mm. Hammering or rolling hardens the metal consider- 
ably, but the malleability is restored by annealing a t  a dull red 
heat. Pure silver is somewhat harder than gold but softer than 
copper; it  is too soft in the pure state for use as coinage or 
jewellery, and for these purposes it  is best hardened by alloying it 
with a small percentage of copper which neither affects its colour 
appreciably nor renders it  brittle. The specific gravity of silver 
varies considerably according to the previous method of treat- 
ment, the density of different samples varying from 9.87 to 10.55, 
whereas the density of silver precipitated from solution by fer- 
rous sulphate is 10.62. A mean value of 10.5 may be taken as 
fairly correct. The specific heat of silver is about 0.56 and its 
coefficient of linear expansion between o0 and 100" C is about 
o.oooo~gq, but this increases rapidly a t  higher temperatures. 

Silver is by far the best conductor of heat and electricity. Ac- 
cording to the law of Wiedemann and Franz, the ratio of heat- 
conductivity to electrical-conductivity of good conducting metals 
is constant a t  the same temperature. Taking the thermal conduc- 
tivity of silver as standard (IOO), the thermal conductivities of 
other metals are as follows: 

The melting point of silver is 960.5" C, and its boiling point under 
atmospheric pressure is about 2,000" C. I t  gives rise to a blue 
vapour which on dilution in the atmosphere appears bright green. 
I t s  vapour density has been determined at  a temperature above 
its boiling point, and the molecule thereby found to be mon- 
atomic. In  the molten state silver has the property of "occluding" 
about 2 0  times its volume of oxygen. This oxygen is not in a 
state of chemical combination and is violently ejected on cooling 
to near the solidifying point, producing a phenomenon known as 
the "spitting" of silver. The absorption of oxygen from the air 
can be prevented by covering the surface either with powdered 
charcoal or with some non-oxidising flux. 

Chemica l  Properties.-Silver does not combine directly with 
oxygen, nor does it decompose water or steam at any temperature; 
it  is, however, oxidized by ozone which becomes converted into 
ordinary oxygen without alteration in volume. The ordinary 
blackening or discoloration of silver is invariably caused by sul- 
phur, either in the free state or in compounds other than oxides. 
This stain is black silver sulphide, Ag2S. 

Silver dissolves readily in nitric acid, either strong or dilute, 
producing the nitrate, AgNO,, with evolution of nitric oxide; it 
is also readily soluble in hot strong sulphuric acid, silver sulphate, 
Ag2S0,, being produced with evolution of sulphur dioxide. Hydro- 
chloric acid acts superficially on silver, but further action is 
stopped by the coating of silver chloride produced. Hydriodic 
acid dissolves silver readily, producing the iodide but hydrofluoric 
acid is without action on it. Silver combines readily with the 
free halogens. 

"MolecularJJ Silver.-Silver can be obtained in a finely divided, 
very reactive state as a greyish powder either by precipitation of 
a solution by a reducing agent, such as ferrous sulphate, or by 
bringing a piece of a more electro-positive metal such as iron or 
zinc into contact with a silver halide below faintly acidified water. 
This active form of the metal is usually dried at  a low tempera- 
ture after thorough washing, and is frequently used in organic 
synthesis for removing halogen elements from alkyl compounds 
with duplication of the organic radical. 

Colloidal silver may be produced by precipitating a solution of 
silver nitrate with various organic substances such as tartrates, 
citrates, tannin, etc. The precipitates vary greatly in colour, and 
after washing become soluble in pure water. A brown colloidal 
solution of silver may also be obtained by passing an electric arc 
between silver terminals under pure water. 

Silver in any form acts catalytically upon solutions of hydrogen 
peroxide; a steady stream of oxygen flows from the points of 
contact and finally complete deconlposition results. 

Chenzically Pure Silver.-In exact determinations of the atomic 
weights (9.v.) of elements (halogens, etc.), it is frequently neces- 
sary to obtain silver in the purest ~ossible  state and a great deal 
of work has been done to this end. For a long time the most 
satisfactory process was the reduction of a solution of silver 
nitrate by means of ammonium sulphite, but this process, due t o  
J. S. Stas, has been superseded by that of Richards and Wells 
( ~ g o g ) ,  which is carried out as follows: A solution of recrystal- 
lized silver nitrate is precipitated by hydrochloric acid and the 
resulting chloride thoroughly washed. This chloride is then placed 
in a silver dish and reduced to metallic silver with pure invert 
sugar and caustic soda. The reduced silver is fused on a block of 
lime in the reducing flame of a blowpipe, and thereby brought to  
99.999% purity; this is made the anode and cathode of a cell. 
the electrolyte being a solution of silver nitrate prepared from 
some of the same purified silver. On electrolysis a crystalline 
powder of electrolytic silver is formed, and is thoroughly washed, 
dried and fused in a lime boat contained in a tube through which 
a current of hydrogen is circulated. The small bars of silver after 
scrubbing and washing with dilute nitric acid, ammonia and water 
are dried in vacuo a t  about 400". 

Alloys.-Silver alloys readily with most metals, but in many 
cases the alloys are of little practical value; thus arsenic, anti- 
mony, bismuth, tin and zinc produce very brittle alloys which are 
quite unsuitable for further working. Copper on the other hand 
increases its hardness, toughness and fusibility, and such alloys 
are therefore almost exclusively used for coinage and jewellery. 
The proportion of silver in alloys is stated in terms of its "fineness" 
which means parts of silver in 1,000 parts of the alloy. Thus the 
British coinage till 1920 was of a fineness of 925 or 92.5% silver 
and 7 . ~ 7 ~  copper, and was well adapted to its purpose, but the 
silver currency was then lowered to a fineness of 500, and other 
metals besides copper, especially nickel, were introduced. This 
alloy is much less satisfactory than that of the old standard for, 
apart from its unsatisfactory working properties, i t  is much more 
readily discoloured. 

Silver is sometimes alloyed with gold and with the platinum 
metals, with which it  produces alloys which can be worked satis- 
factorily. Thus the sovereigns formerly minted in Australia were 
of zz-carat quality, containing 8.33% silver instead of copper, 
and thus having a lighter colour; and a dental alloy of 50% 
silver-platinum was a t  one time in general use. 

Compounds of Silver.-Several oxides of silver have been 
reported from time to time. A suboxide, Ag40, has been stated 
to exist by several observers, but their results have not been gen- 
erally accepted. The best characterized oxide is the compound 
Ag20, argentic oxide, which is the base of all the more stable 
salts of silver. I t  is produced by precipitating a solution of silver 
nitrate by an alkaline or alkaline-earth hydroxide, as a blackish 
powder which can be crystallized from solutions of ammonia, 
forming violet crystals. This oxide is appreciably soluble in water 
( I  part in 300) giving a solution which turns red litmus blue, and 
which precipitates most of the heavy metals as hydroxides. This 
oxide is a strong base and forms stable salts with acids. I t  begins 
to decompose into its elements at  250°. 

Silver peroxide, Ago or Agz02, is formed b y  the electrolysis of 
silver solutions under certain conditions, or by  the action of 
potassium permanganate upon argentic oxide. That  formed by 
electrolysis is generally found combined with some of the silver 
salt forming the electrolyte, and compounds such as AgiNOll and 
Agl,S2O2, are said to have been produced. Higher oxides of silver 
have been reported but not confirmed. 

Halogen Compoz~nds.-Silver combines with all the halogens to  
form definite and very stable compounds. Silver chloride, AgCl, 
is found native in the mineral horn-silver or cerargyrite; mixed 
with clay, it is called butter-milk ore by the German miners. I t  
is obtained as a precipitate by the action of hydrochloric acid or 
any soluble chloride upon a solution of silver. I t  forms a white 
curdy precipitate which rapidly darkens on exposure to light, and 
this reaction is the basis of nearly all the processes used in pho- 
tography ( q  v.). Silver chloride is nearly insoluble in pure water 
and in dilute nitric acid ( I  part in 5o.oon). I t  is, however, much 
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more soluble in concentrated solutions of hydrochloric acid and 
metallic chlorides, although, on dilution, most of the silver chloride 
is often precipitated. Silver chloride dissolves readily in am- 
monia and evaporation of the solution yields rhombic crystals of 
the composition 2AgC1,3NH3. I t  is also easily soluble in solutions 
of sodium thiosulphate and potassium cyanide. Silver chloride 
melts a t  about 455" C to a yellow transparent liquid, which, on 
cooling, solidifies to a colourless horny mass. I t  is easily reduced 
to metallic silver ( I )  by contact under acidulated water with 
certain metals (zinc, iron, etc.), an equivalent of which dissolves 
as chloride; (2) by fusion with alkaline hydroxides, carbonates 
or cyanides; (3) by heating in a stream of hydrogen or coal gas; 
or (4) by digesting alkaline solutions with grape sugar or other 
reducing agents. 

Silver bromide, AgBr, found native in the mineral bromargyrite 
in Chile and Mexico, is obtained as a yellowish-white precipitate 
by the addition of a soluble bromide to a silver solution. It 
resembles the chloride in most of its properties but is less soluble 
in ammonia. I t  melts at  about 425" C, and is even more sensitive 
to light than the chloride, although its change in colour is less 
notireahle. Certain minerals, chiefly found in Chil~,  consist of 
variable mixtures of AgCl and AgBr; they are embolite, mega- 
bromite and microbromite. Silver iodide, AgI, found native in 
the mineral iodargyrite or iodyrite, is produced by precipitating a 
silver solution with any soluble iodide or by acting upon the metal 
with hydriodic acid or iodine. It forms a yellow powder, practi- 
cally insoluble in water, acids, or ammonia, but soluble in strong 
hydriodic acid, sodium thiosulphate, or strong solutions of potas- 
sium iodide, forming in the last case a double iodide, KAg12. Silver 
iodide is dimorphous; at  ordinary temperatures i t  is hexagonal 
and deep yellow, but a t  146' C it changes to a cubic, light yellow 
form. Like the chloride and bromide, i t  is partly decomposed by 
light, but without apparent change of colour as it requires a 
developer to demonstrate the change. Silver iodide melts at  
352" C, and after resolidifying i t  shows the anomalous behaviour 
of expansion on cooling. 

Silver fluoride, AgF, produced by dissolving the oxide in hydro- 
fluoric acid, is soluble in water, the solution possessing an alkaline 
reaction; i t  crystallizes with one molecule of water and is  unacted 
on by light. 

Other Compozcnds.-Silver nitrate, AgN03, by far the most 
important compound of silver, is almost always produced by dis- 
solving the metal in soniewhat diluted nitric acid and crystallizes 
on evaporation of the solution as anhydrous, colourless, rhombic 
plates. Silver nitrate is exceedingly soluble in water, dissolving 
in less than half its own weight a t  ordinary temperatures; at  
100" C one part of water dissolves more than eleven parts of 
the nitrate; it is also soluble in alcohol and ether. Silver nitrate 
melts at  2'09" C and decomposes quantitatively abcve 320' C into 
silver nitrite, AgN02, and oxygen. When pure, it is not decom- 
posed by light, but in the presence of organic matter blackening 
takes place. Either in the solid state or in solution it stains the 
skin black, and a dilute solution in ether is sometimes used as a 
hair-dye. The nitrate cannot be used as the basis of a marking- 
ink for linen, since the strong acid liberated when the silver is de- 
posited would corrode the fabric, and hence silver salts of various 
weak organic acids are used for this purpose. 

Silver sulphide, AgzS, found native in the minerals silver glance 
or argentite, is formed by direct union of its elements or by 
precipitating a silver solution with sulphuretted hydrogen. Silve~ 
sulphate, AgzSO4, is produced by dissolving the metal in hot 
concentrated sulphuric acid, sulphur dioxide being given off; it 
can also be produced by adding strong sulphuric acid to a silver 
solution. It is a white crystalline substance sparingly soluble in 
water, but dissolving in ammonia to give zNH3,AgzSOh. 

Silver selenide, AgzSe, occurs in nature in the double selenides 
naumannite, PbSeAgzSe, and eukairite, CuzSeAgzSe. Silver tel. 
luride, AgZTe, occurs in the mineral hessite. Fulminating silver 
which must not be confused with silver fulminate, is a black, ex. 
ceedingly explosive powder, first obtained by Berthollet in 17% 
by the action of strong ammonia upon silver oxide. When dry it 
is exceedingly unstable, as merely touching it with a feather k 

sufficient to cause violent detonation. I t  is probably variable in 
composition as thc formulae Ag3N and AgNHz have been assigned 
to it by different observers. Silver fulminate, AgzC2NzO2, pro- 
duced by the action of alcohol on a solution of silver nitrate con- 
taining free nitric acid, forms a grey crystalline powder. Silver 
azide, AgN3, the silver salt of hydrazoic acid, HN3, is formed by 
precipitating a silver solution with a soluble azide or by the inter- 
action of silver nitrate and hydrazine sulphate. I t  is a white curdy 
precipitate physically resembling silver chloride. The  two last 
compounds are used as detonators for high explosives. 

Silver cyanide, AgCN, formed by the addition of a soluble 
cyanide to a silver solution, is a white curdy precipitate, soluble 
in excess of alkali cyanide or in ammonia. On ignition i t  is de- 
composed into silver, cyanogen and paracyanogen, and can be 
thus distinguished from the chloride which it resembles in many 
respects. I t  is, however, not decomposed on exposure to light. 

Certain silver salts yield stable co-ordinative compounds with 
ethylenethiocarbamide (etu), the complex chloride [Ag,getulCl is 
readily soluble in water, and not affected by light; two complex 
nitrates are known, one sparingly soluble [Ag~,getu] (N03)2, and 
the other readily soluble [Ag,4etu!NOa (Morgan and Burstall, 
1928). 

Blva lent  Silver.-In the foregoing silver salts the metal is in- 
variably present in the univalent conditian. A co-ordinative com- 
pound of bivalent silver has, however, been described by Barbieri, 
1912; which has the constitution [Ag, qPyISzO8, that is  argentic 
persulphate with four molecules of pyridine of crystallization; it 
is a sparingly soluble, yellow, crystalline substance. 

Further evidence of the existence of complex derivatives of 
bivalent silver is furnished by W. Hieber and F. Miihlbauer 
( I  g28), who employ the organic diamine, o-phenanthroline (pha), 
in preparing the brown persulphate, [Ag, zpha]S~Os, and also 
the perchlorate, chlorate, nitrate and acid sulphate, [Ag, zpha]Xz, 
where X = CL04, CLO3, NO3 or HS04. 

Medicinal Use.-Two compounds of silver are in the British 
Pharmacopoeia: ( I )  Argenti nitras (U.S.A. and British Pharma- 
copoeia), lunar caustic, incompatible with alkalis, chlorides, acids 
(except nitric and acetic), potassium iodide and arsenical solu- 
tions. From the nitrate are made (a) argenti nitras indzrrata, 
toughened caustic, containing 19 parts of silver nitrate and one 
of potassium nitrate fused together into cylindrical rods; (b) 
argenti nitras mitigatus, mitigated caustic, in which one part of 
silver nitrate and two parts of potassium nitrate are fused together 
into rods or cones. 

( 2 )  Argenti oxidum, incompatible with chlorides, organic sub- 
stances, phenol, creosote, etc., with which i t  forms explosive com- 
pounds. 

Therapez~tics.-Externally the nitrate has a limited caustic 
action, destroying the superficial tissues and separating the part 
acted on as a slough. I t  may be employed to destroy warts or 
small growths and to reduce exuberant granulations, or i t  may be 
applied to bites. In  granular lids and various forms of ophthalmia, 
solutions of silver nitrate (2 gr. to I fl.oz.) are employed. A 
1% solution is also used as a prophylactic for ophthalmia 
neonatorum. 

The effect of the nitrate being both astringent and stimulating 
as well as bactericidal, solutions of i t  are used to paint indolent 
ulcers, and in chronic pharyngitis or laryngitis. Silver salts are 
most useful as an injection in sub-acute and chronic gonorrhoea; 
one uses either the nitrate (1-5% solution) or protargol (1% 
solution), which is a proteid compound containing 8% of silver; 
they also benefit in leucorrhoea. I n  pruritus of the vulva and 
anus, a weak solution of silver nitrate will relieve the itching, and 
strong solutions painted round the base of an  incipient boil will 
abort its formation. I Internally the nitrate has been used in the treatment of gastric 
ulcer, in ulcerated condition of the intestine, and in chronic 
dysentery. For intestinal conditions i t  must be either given in 
a keratin-coated pill or injected high up into the rectum. The 
oxide has been given in epilepsy and chorea. Nitrate of silver 
is eliminated from the system very slowly and the objection to 
its continuous use as a drug is that silver is deposited in the 
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tissues causing nrgyria or chronic silver poisoning, of which the 
most prominent symptom is the dark slate-blue colour of the 
lips, cheeks, gums and later of the skin. Taken in large doses, 
nitrate of silver is a powerful poison, causing viclent abdominal 
pain, vomiting and diarrhoea, with the development of gastro- 
enteritis. I n  some cases nervous symptoms and delirium super- 
vene. The treatment consists in the use of solutions of common 
salt, followed by copious draughts of milk or white of egg and 
water, or soap in water, in order to dilute the poison and thus to 
protect the mucous membranes of the oesophagus and stomach. 

(F. E. M.) 
SILVER : METALLURGY, MINING AND PRO- 

DUCTION. Silver was discovered later than gold and copper, 
but has been known to man from prehistoric times. Silver orna- 
ments and decorations have been found in the royal tombs of 
Chaldaea, built in the fourth millenium B.C. I t  was in use as 
money probably as early as gold, and it is recorded that Abraham 
paid Ephron in silver for land bought as a burial place. Silver is 
also mentioned as money in a Chaldaean inscription of about 4500 
B.c., according to Gowland. I n  ancient Egypt i t  was scarce, and in 
the IV. and succeeding dynasties it was more valuable than gold, 
but in the XVIII. dynasty trade with the eastern Mediterranean 
countries made silver more plentiful and cheaper than gold. 

Occurrence a n d  Distribution.-Silver is so~netimes found 
in the metallic state ("native silver") but unlike gold i t  is gener- 
ally combined with other elements in its ores. Horn-silver, AgCl, 
and embolite (a chloro-bromide), found in the oxidized por- 
tions of lodes near the surface, have been fdrmed by the weather- 
ing of more complex compounds. At deeper levels, silver usually 
occurs as sulphides, arsenides and antimonides (compounds of 
silver with sulphur, arsenic and antimony respectively). Native 
silver occurs in dendritic and wire-like forms which are aggregates 
of minute crystals, usually cubes and octahedra belonging to the 
cubic system. I t  also occurs in thin sheets and sometimes in 
masses. At Kongsberg in Norway, where the mines have been 
worked for centuries, large masses of native silver have been 
found, one of which weighed 697 kilogrammes or nearly three 
quarters of a t on  Native silver has been found, associated with 
other silver ores, at  Cobalt, Canada, a t  Broken Hill, N.S.W., and 
in many localities in the United States, Mexico and South Amer- 
ica, occurring for example in the native copper of Lake Superior, 
but it is not an important source of production of silver. 

Argentite, AgzS, a soft black sulphide of silver, is one of the 
commonest ores of silver, but complex sulphides containing anti- 
mony and arsenic are also of frequent occurrence. The most im- 
portant of these as sources of silver are Stephanite, jAg,S, 
Sb,S,, iron black in colour; the ruby-silver ores, Pyrargyrite or 
dark red silver ore, 3Ag2S.Sb2S3 and Proustite or light red silver 
ore, 3AgzS.AszS~; Dyscrasite or antimonial silver, Ag~sb,  and 
Polybasite. Grey copper ore or Fahlerz, a complex mineral con- 
taining copper, iron, zinc, antimony, arsenic and sulphur, is also 
an important silver ore of which no two specimens agree in com- 
position. At Cobalt, Ontario, a large proportion of the ore taken 
from the mines in 1907 contained thousands of ounces of silver 
per ton, but such rich ores are unusual, and silver ores containing 
as much as a% of silver or 150 oz. per ton are generally regarded 
as very rich. A large part of the world's production of silver is, 
however, not obtained from true silver minerals but from lead, 
copper and zinc oresinwhich i t  is an accidental constituent. These 
are called argentiferous ores. Galena (lead sulphide), i n  particu- 
lar always contains silver, in amounts ranging as a rule from 
2 0  02. to 2 0 0  oz. per ton, which is extracted as a by-product at a 
trifling cost. One result of the large yield of silver in lead and 
copper smelting is that its market price has not such 3 strongly 
controlling influence on the amount of production as is observable 
in the statistics of other metals. The amounts of lead and copper 
ores smelted and of silver extracted from them depend mainly 
on the demand for lead and copper and their market prices and 
not on the price of silver. About 13 million oz. of silver are ex- 
tracted annually from gold bullion and the remainder is from 
ores obtained by mining in rock, as there is no silver obtained by 
washing loose alluvial deposits. For the operations of silver min- 

ing, see MINING, METALLIBEROUS. 
Ext rac t ion  of Silver f rom Ores.-The treatment of silver 

ores was for centuries chiefly by amalgamation (9.v.) but lixivia- 
tion processes, in which the silver is dissolved and the solutions 
washed out of the ore, were introduced in the middle of the 19th 
century and passed into. wide use. In  one group of these proc- 
esses, much used for a time in the United States, the ore was 
roasted with common salt in rotating cylindrical or other fur- 
naces in order to convert the silver into chloride of silver which 
was then dissolved by various solutions. These solutions had little 
or no effect on metallic silver or on silver sulphides or complex 
minerals containing silver. I n  the Augustin process the silver 
chloride was dissolved in hot strong brine (common salt). I t  was 
superseded by the Patera process, in which a solution of sodium 
thiosulphate (commonly called hyposulphite, the "hypo" of pho- 
tography) was used. I n  the Kiss process the leaching solution 
contained calcium thiosulphate and in the Russell process a double 
thiosulphate of sodium and copper. These processes have been 
replaced by the cyanide process (q.v.), in which a preliminary 
roasting is not required, or by smelting. Smelting is merely the 
ordinary smelting of lead ores or copper ores which contain sil- 
ver, but it is often found to be the more profitable course to add 
true silver ores to the smelting mixture, instead of treating them 
separately by the cyanide process. The increased percentage of 
extraction by smelting compensates for the additional cost, if ade- 
quate supplies of lead or copper ore and fuel are at hand. For lead 
and copper smelting and the extraction of silver from the products, 
see LEAD; COPPEP. 

Refining.-Crude silver, produced by the cyanide process, or 
separated from lead by cupellation, or from copper or gold by 
electrolysis, contains small amounts of copper, gold, bismuth, lead, 
and other metals. When it contains a few parts of gold per thou- 
sand it is called "dorC silver." Dor6 silver was formerly refined 
by boiling in sulphuric acid (see GOLD: MINING AND METAL- 
LURGY) but more recently most of it has been treated by electrol- 
ysis. Both the Moebius and Balbach processes are used. Besides 
dorC silver, scrap and residues of all kinds containing gold up to  
about one third of the total weight may be treated by electrolysis. 

In the Moebius process the silver is cast into plates about 18in. 
long, ~o in .  wide and +in. thick. Each plate is enclosed in a linen 
or cotton bag and a number of them are suspended in a parallel 
series in earthenware or porcelain vats. The plates form the 
anodes of an electric circuit and are supported by hooks from rods 
connected at one end with the positive pole of a dynamo. Cathode 
plates consisting of thin rolled sheets of pure silver are suspended 
in the vats alternately with the anodes, parallel to them and about 
1;3in. distant. The electrolyte filling the vats consists of a solution 
containing &I% of silver nitrate and I-2% of nitric acid. A 
current of electricity is passed from the anodes to the cathodes 
through the liquid, which is kept stirred. The silver, copper and 
some other metals are dissolved from the anodes, and pure silver 
is deposited on the cathodes in pulverulent and non-coherent form. 
The cathodes are continually cleaned by wooden scrapers moving 
backwards and forwards automatically and by this means are 
kept free from loose crystals of silver. If left undisturbed the 
crystals form trees which may stretch from cathode to anode and 
cause short circuits. The detached silver falls into canvas trays 
at the bottom of the tanks. In  later practice glue or gelatine is 
added to the solution and the stirring is more vigorous, with the 
result that hard, compact, adherent deposits of silver are formed 
on the cathodes. In  one form of apparatus there are rotating 
cylindrical cathodes, surrounded by anodes, in order to enable 
stronger currents to be used with more expeditious deposition. 

The copper accumulates in the solution as copper nitrate and, 
to prevent it from being deposited on the cathodes with the silver, 
more nitric acid is added and the current is reduced. When the 
amount of copper in the liquid reaches about 5%, part of the solu- 
tion is withdrawn and replaced by fresh solution of silver nitrate; 
otherwise copper would be deposited on the cathodes. The de- 
jmsited silver is removed, washed, melted and cast into ingots 
which should contain over 99.9% of pure metal. The slime in the 
anode bags consists in great part of goId which remains undis- 
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so!ved. I n  the Balbach cel!, the whole bottom surface of an I 
earthenware trough is the cathode which may consist of carbon. 
The anodes are placed horizontally above it  and are supported on 
perforated earthenware trays or a grill consisting of wooden rods. 
The trays are covered with a filter cloth to  prevent the anode 
slime from falling through and settling on the cathode. 

Al loys  of Silver.-The addition of a small percentage of cop- 
per to  silver lowers its melting point, prevents it  from "sprouting" 
on solidification, and makes it  harder, without sensibly impairing 
its malleability, altering its colour, Or preventing it  from taking 
a high polish; thus, silver-copper alloys are used for silver coin 
alld plate. A little cadmium is often added to them to facilitate 
the manufacture of wares, and other metals such as antimony 
have been added t o  produce alloys which will not tarnish. The 
colour of silver-copper alloys remains nearly white until the copper 
amounts to  about 45% to 50% when the alloy is pale red and as 
the copper is increased further the colour becomes deeper. Silver- 
copper alloys, like Pme silver, blacken in the atmosphere 
from the formation of a film of sulphide of silver. They blacken 
also when heated t o  redness but the black oxide of copper thus 
fornled ~ d r l  be removcd frolii their surface by  Warm dilute s d -  
phuric acid. Silver alloys with molten lead with great readiness 
and in all proportions, but if the melted alloy is cooled, Pure lead 
crystallizes out and sinks in the liquid which becomes enriched 
until i t  contains 2.5% of silver, when the alloy solidifies as a 
whole. These properties are used in the Pattinson Process (see 
LEAD). Zinc removes silver from molten lead, forming a zinc- 
silver compound which is lighter than lead and floats to  the top 
with the dross and surplus zinc SO that it can be s k k ~ m e d  off, as 
in Parke's process of desilverizing lead. (See LEAD.) 

Silver is a t  once "wetted" by  mercury when brought into con- 
tact with it  a t  the ordinary temperature (see AMALGAMATION) 
but the interpenetration of the metals is exceedingly slow and a 
true solid amalgam is difficult to  form. The crystalline amalgam 
containing 35% of silver and 65% of mercury is produced in the 
beautiful branching form known as Arbor Dianne by prolonged 
contact between mercury and a solution of silver and mercury 
nitrates. Other alloys of silver are of little industrial importance. 

P*oduction.-The most ancient silver mines of importance 
known to history were those in  Asia Minor and on islands in the 
Aegean Sea. The deposits of silver-lead ore a t  Hissarlik in the 
Troad were worked probably as early as  2500 B.C. and lasted for 
many centuries, and the Greek mines at Laurium, also of silver- 
lead, were known in 1000 B.C. The Romans obtained most of their 
silver from Spain, but in the middle ages the supplies which had 
previously been plentiful became scarce, as production was small 
and the stocks gradually disappeared. The scarcity came to an 
end with the discovery of America, which has given the rest of the 
world a large and ever increasing supply of silver. The following 
estimates of production are those given in the Annual Reports of 
the Director of the United States Mint. The statistics for the 
period 1493-1885 were compiled by  Dr. Adolf Soetbeer, and 
from 1886 onward the estimates were made by the United States 

1915 . 173,000 1924 239,485 1933 169.159 
1 9 ~ ~  . 180,802 Ig25 . 245,214 1934 190,398 

253,587 I935 220,704 : , 259,981 1936 , 253,696 
1919 , , 179,g50 1928 257,925 1937 . 273,874 
1920 . 174,420 I929 . 260,970 1938 . 264,289 
1921 . . 171,286 1930 248,708 
'gZ2 . . 209,815 195,920 
1923 . . 246'010 1932 . 164,893 

About two-thirds of the world's supply is derived from Mexico 
and the United States. The Mexican mines first sent supplies to 
Europe in the 16th century and during the years 1781-I~OO 
yielded two-thirds of the world's production. After a period of 
less activity owing to civil war, Mexico was again the leading pro- 
ducer in 1924-2 7 The United States became a large producer 
about 1860, and was first among the countries during most of the 
next 40 years. I ts  production was 116,019 oz. in 1860; 1,546,920 
oz. in 1861 ; 22,254,002 oz. in 1872 and 54,64 7,000 oz. in 1900, but 
the production is no longer increasing. Canada produced little until 
late in the 19th century, but South America has sent supplies to 
Europe since the discovery of the Potosi mines in Peru in 1533. 
In Europe, Germany and bpaln are the most producers. 
The German mines were worked in the Ioth century alld at  the 
beginning of the 16th century the production was over ~ O O , O O O  oz. 
annually. 1905 the output was 12,535,238 oz but declined 
later. I n  Spain the mines were neglected in the 16th century ow- 
ing to the plentiful supplies from America, but production was 
revived in the 19th century. ~h~ output in ~~i~ is chiefly from 
lndia and Japan, Australia became noticeable after the dis- 
coveries a t  Broken Hill, New South Wales, where 36,608 oz. were 
produced in 1885 and 7,72 7,877 oz. in 1890. The silver in Africa 
is mainly derived from the gold bullion of the ~ ~ ~ ~ ~ ~ ~ ~ l .  

~h~ production by countries is given in the Report o f  the direc- 
tor o f  the united States ~ i ~ t  as fo~loa.s, in units of I,ooo oz, fine, 

1925 1929 1933 1937 
UNITED STATES . 66,107 61,233 22,821 71,299 
CANADA . . 20,229 23,143 15,187 22,683 
MEXICO 
CENTRaAL AMERIC.I 

. 92,885 108,871 68,101 84,681 

WEST INI)IES , , ) . 2,701 3,000 4,800 3,600 
SOUTH AMERICA . . 30,343 26,844 12,780 29,057 

PERU . . . . . (19,917) (21,495) ( 6,761) (16,994) 
BOLIVIA . . . ( 4,347) ( 4,816) ( 5,469) ( 9,454) 
CHILE . . . . ( 3,202) ( 328) ( 256) ( 1,786) 

. . . 11,064 11,251 14,769 Z O , ~ I I  

GERMANY . . ( 4,780) ( 5,513) ( 6,321) ( 6,542) 
SPAIN . . ( 3,304) ( 2,659) ( 2,930) ( 600) 
GREATBRITAIN . . ( 32) ( 36) ( 38) ( 71) 

ASIA . . . . . 12,337 15,389 13,86~ 
INDIA . . . (4,855) (7,298) (6,080) (6,205 
JAPAN . . . . ( 4,835) ( 5,675) ( 5,959) ( 9,766 

AUSTRALASIA . 10,841 9,926 11,553 14,903 
NEW SOUTH WALES . . ( 9,220) ( 8,456) ( 8,221) ( 9,780) 

. --- I33I3 4 j 0 7 ~  4,853 
WORIdD TOTAL - . 245,814 z60,970 169,159 273,874 

Mint. Between '493 and I s z 0  the average production 
the world was 1,511,000 oz. troy of fine silver. The output then 
rose until in 1545-60 the annual average was 10,018,ooo oz., but 
a lull to about the year 1700, during which production 
was almost stationary. I n  the period 1701-10 the average was 
11,432,500 Oz. per annum and the production then rose gradually 
until in 1801-10 i t  was 28,747,000 oz. per annum. The Wars of 
Inde~endence of the Spanish colonies of America disorganized the 

The silver produced in the world is in great part exported to  
India and China. The net amounts sent to these countries, taken 
together averaged about 8j,ooo,ooo oz. per annum in the years 
Ig IO~24 'aCCOr~ing  to the figures published by the London dealers 
in bullion. The Report of the Director o f  the United States Mint 
gives the following figures of coinages and consumption, in 
thousands of fine 

mining industry, and production fell so that in 1821-30 the aver- 
age was only 14,807,000 oz. Thereafter the rise was almost con- 
tinuous until in  1900 it  was I 73,591,000 oz. 

T h e  annual production of the world from mines since 1901 is 
given below in units of r,ooo oz. fine. 

1925 193.3 1937 
SILTTER COIN4C.C , . . . . 188,306 99,632 83,081 
COINS \ViITHDRARN . . . . . 84,737 73,834 35,224 
NET COIKAGE . . . . . . - =  103,569 25,798 & 
INDUSTRIAL CONSUIIPTION 

. . . 203,131 

. . . 212,149 
221,716 
226,193 
230,904 
210,013 
172,264 

UNITED STATES . . . 39,827 29,343 51,292 
FRANCE . . . . . 10,750 2,047 1,470 
GREAT BRITAIN . . 8,500 8,000 8,500 --- 
TOTAL INDUSTRIAL CONSUMPTION . . 67,590 66,906 65,124 
BIBLIOGRAPHY.-W. Gowland, "Silver in Roman and Earlier T i e s "  

..lrchaeologia, vol. 69, p. 121 (1918), is a complete account for archae- 
ologists; John Percy. Silcer a d  Gold (1880), contains a full descrip- 
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tion of the ores of silver; \V. Gowland. llIetalluugy o f  the Non- 
Ferrous Metals ( r g r q ) ,  and D. M. Liddell, Handbook of  Non-Ferrous 
Metallurgy contain technical accounts of the metallurgy of silver; see 
also Annual Reports o f  the Director of the Mint (U7ashington, 1880, 
foll.) ; and B. White, Silver: Its H i ~ t o r y  and Roma~zce (1g17), a 
popular treatise. (T. K. R.; X.) 

SILVER-BERRY (Elaeagnz~s argentea), a North American 
shrub of the oleaster family (Elaeagnaceae), found from Quebec 
to Hudson bay and British Columbia, south to  Minnesota and 
Utah. I t  grows from 6 to 12 ft. high, with silvery-scurfy leaves 
and numerous fragrant flowers, pale yellow within and silvery 
without, borne in  the leaf-axils, and round-ovoid, olive-like silvery 
fruit, with a mealy edible fleshy portion enclosing a grooved nut. 

SILVER CITY, a town of south-western New Mexico, U.S.A., 
in the foothills of the Rocky mountains, a t  an altitude of 6,000 
ft . ;  the county seat of Grant county. I t  is on Federal highway 
260 and state highway 180 and the Santa Fe railway. Pop. (1940) 
5,044. I t  is in a metal-mining and stock-raising region, is a 
health resort and the gateway to the Gila National Forest. Silver 
City was founded in 1870 on the discovery of rich deposits of 
silver ore that could be reduced in a mud furnace. I t  had a 
wild boom period and was the first town incorporated in New 
Mexico (18 78). 

SILVERFISH, a small active wingless insect, so called from 
the silvery glitter of the scales covering the body. It is less than 
half a n  inch long and is found in damp corners or amongst books 
and papers in houses. Although accredited with destroying paper 
and linen, i t  probably feeds only on farinaceous or saccharine 
substances. Scientifically i t  is Lefiisma saccharins and belongs t o  
the order Thysanura, sub-class Apterygota (q.v.). 

SILVERIUS, pope from June 536 to March 537, successor 
of Pope Agapetus I., was a legitimate son of Pope Hormisdas, 
born before his father entered the priesthood. H e  was conse- 
crated on June 8, 536, having purchased his elevation from the 
Gothic king Theodotus. Six months afterwards (Dec. g) he was 
one of those who admitted Belisarius into the city. H e  opposed 
the restoration of the patriarch Anthimus, whom Agapetus had 
deposed, and thus brought upon himself the hatred of Theodora, 
who desired t o  see Vigilius made pope. H e  was deposed by 
Belisarius in March 537 on a charge of treasonable correspondence 
with the Goths, and degraded t o  the rank of monk. H e  went to 
Constantinople, and Justinian, who entertained his complaint, 
sent him back to Rome, but Vigilius was ultimately able t o  banish 
his rival to Pandataria, where he was to reside for the remainder 
of his life. 

SILVER-PLATED WARE: see ELECTKO-PLATIKO. 
SILVERSMITHS

y 
AND GOLDSMITHS' WORK. Per- 

sonal ornaments, utensils, vases, decorative objects, etc., made 
of silver or gold, with their various alloys, are generally known as  
silversmiths' and goldsmiths' work. The article that follows is 
treated historically under the following divisions: Egyptian to 
Roman, with Jewellery included in a separate section; Ezdropean; 
North and South America; Oriental Work. (See also EGYPT: 
Art and Archaeology; INDIAN AXD SIXHALESE ART AND 
ARCHAEOLOGY; ROMAN ART; BYZANTINE ART; BRONZE; IRON IN 
ART; DRINKING VESSELS; JEWELLERY.) 

EGYPTIAN TO ROMAN 
Gold, silver and their natural or artificial mixture called electrum 

or white gold, were worked in ancient Greece and Italy for per- 
sonal ornaments, for vessels, arrows.and weapons, for coinage, and 
for inlaid and plated decoration of baser metals. Pliny notes that 
gold is generally found mixed with silver, and says that when the 
proportion of silver amounted to one-fifth the alloy was called 
electrum. The source of native electrum was the river Pactolus 
in Lydia, whose golden sands supplied the fabulous wealth of 
Croesus. Aegean lands were rich in precious metals. The consid- 
erable deposits of treasure found in the earliest prehistoric strata 
on the site of Troy are generally assigned to the second city; they 
;we earlier than the sixth ("Homeric7') city, and are not likely to be 
later than zoo0 B.C. The largest of them, the so-called Treasure 
of Priam, is a representative collection of jewels and plate. The 
gold ornaments were packed in a large silver cup. They consist 

of elaborate diadems or pectorals, six bracelets, 60 earrings 
or hair-rings, and nearly g,ooo beads. The Trojan vases have bold 
and simple forms, mostly without ornament, but some are lightly 
fluted. Many are wrought from single sheets of metal. The char- 
acteristic handle is a heavy rolled loop soldered or rivetted t o  the 
body. Some silver flasks with inverted cup-covers have small 
shoulder-studs pierced vertically for hanging. Bases are some- 
times round o r  pointed, sometimes fitted with separate collars, 
but more often slightly cupped to make a low ring-foot. An odd 
shape in gold is an oval bowl or cup with a broad lip a t  each end 
and two large roll-handles in  the middle. The oval body has 
Sumerian affinities, and it  seems likely that Trojan arts a t  this 
time were Asiatic rather than European. Asiatic influence had in- 
deed invaded Europe, for the oval shape occurs in the contempo- 
rary pottery of the Greek mainland and islands (Helladic and 
Cycladic). A plain spouted bowl of usual early Helladic shape in 
the Louvre is the typical specimen of goldsmith's work from pre- 
Mycenaean Greece, and the scarcity of precious metals points to  
lack of wealth as  prime cause of the artistic backwardness of 
these regions. Silver seems to have been more plentiful in  the 
Cyclades, but only a few simple vessels, head-bands, pins and 
rings survive. Conditions were different in Crete. 

Minoan and Mycenaean.-A profusion of gold jewellery was 
found in early Minoan burials a t  Mochlos, three silver dagger- 
blades come from a communal tomb a t  Kumasa, and silver seals 
and ornaments of the same age are not uncommon. An elegant 
silver cup from Gournia belongs to  the next epoch (Middle Minoan 
I., c. 2000 B.c.) ; i t  is unique, but numerous imitations of its 
cusped and carinated form in clay, and of its metallic sheen in 
glazed and painted decoration, prove that  such vessels were com- 
mon. Minoan plate and jewellery are amply represented in the 
wealth of the mainland tombs a t  Mycenae and Vaphio. The vases 
from Mycenae are made indifferently of silver, gold and bronze; 
but gold is generally reserved for  drinking-cups, small phials and 
boxes; silver is used for jugs as  well. Much of the funeral furni- 
ture is gold, notably the masks that hid the faces or adorned the 
coffins of the dead. I t  has been thought that the small gold discs, 
which Schliemann found in prodigious quantities (700 in one 
grave), were nailed on wooden coffins, but they may have been 
sewn on clothes. They are impressed with geometrical designs 
based on circular and spiral figures, stars and rosettes and natural 
forms such as leaves, butterflies and octopods. Smaller bossed 
discs bearing similar patterns may be button-covers. Models of 
shrines and other amulets are also made of gold. A splendid 
piece of plate is a silver counterpart of the black steatite liba- 
tion-vase from Knossos in the form of a bull's head, with gold 
horns, a gold rosette on the forehead, gold-plated muzzle, ears 
and eyes. The gold here and in other Mycenaean plating is 
not laid on the silver, but on inserted copper strips. The gold 
cups from Mycenae are of two main types: plain curved or 
carinated forms related to  the silverware and pottery of Troy, and 
embossed conical vessels of the Minoan tradition. Some of the 
plain pieces have handles ending i n  animals' heads, which bite 
the rim or peer into the cup. The embossed ornament consists of 
vertical and horizontal bands of rosettes and spiral coils, floral, 
foliate, marine and animal figures. The designs are beaten through 
the walls and are consequently visible on the insides of the 
vessels; but the finest examples of their class, the two gold cups 
from the Vaphio tomb near Sparta, have a plain gold lining which 
overlaps the embossed sides at  the lip. The reliefs on the Vaphio 
cups represent men handling wild and domesticated cattle among 
trees in a rocky landscape. The handles show the typical Minoan 
form: two horizontal plates rivetted to  the body a t  one end and 
joined a t  the other by a vertical cylinder. Steatite vases carved 
with similar pictorial reliefs were evidently made t o  imitate em- 
bossed gold. A fragment found a t  Palaikastro had part of i t s  
original plating attached. 

Cretan and mainland tombs have produced many examples of 
weapons adorned with gold. Modest ornaments are gold caps on 
the rivets joining hilt and blade, but the whole hilt is often 
cased in gold. An example from Mycenae has a cylindrical grip of 
openwork gold flowers with lapis-lazuli in their petals and crystal 
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BY COURTESY OF ( I )  THE METROPOLITAN MUSEUM OF ART, NEW YORK, (2)  PHOTOGRAPHISCHES ATELIER DER KUNSTHISTORISCHEN SAMMLUNGEN, VIENNA 

EXAMPLES O F  T H E  GOLDSMITH'S ART  BY BENVENUTO C E L L l N l  

Above: Gold and enamel cup, known as the Rospigliosi cup, by Benvenuto Cellini (1500-71), metal-worker and sculptor of the Florentine school, a t  the 
heiaht of the Italian Renaissance. The cup i s  now i n  the Metropolitan Museum of Art, New York 

Below: Golden salt-cellar, wrought by Cellini for Francis I. of France, who was his patron during his exile i n  that country. Now i n  the Museum of Vienna 
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filling between them; the guard is formed by similarly inlaid / 
dragons. The most splendid Mycenaean biades are bronze iniaid 
with gold, electrum, silver and niello. Here again the work is 
done on inserted copper plates. This kind of flat inlay seems to 
have been originally Egyptian. I t  occurs on daggers from the 
tomb of Queen Aah-Hotep, which are contemporary with the 
Mycen'aean (c. 1600 B.c.), and it  is significant that two of the 
Mycenae designs have Egyptian subjects, though their style is 
purely Minoan. These are the scenes of cats hunting ducks among 
papyrus-clumps beside a river in which fish are swimming. An- 
other blade bears Minoan warriors fighting lions, and lions chas- 
ing deer. A dagger from Thera has inlaid axe-heads; one from 
Argos, dolphins; and fragments from the Vaphio tomb show men 
swimming among flying-fish. These are masterpieces of Minoan 
craftsmanship; in the long decadence of the Mycenaean age there 
seems to have been no invention, and later pieces of goldsmith's 
work repeat conventional forms and ornaments. 

G r e e k  a n d  Etruscan.-The period of transition from the 
Bronze to the Iron Age, when Aegean external relations were vio- 
lently interrupted, was not favourable either to wealth or art, and 
the only considerable pieces of plate that have come from Greece 
are the embossed and engraved silver bowls made by Phoenicians. 
Most of them bear elaborate pictorial designs of Egyptian or 
Assyrian character, and are evidently foreign to Greece; but some 
simpler types, decorated with rows of animals in relief or wrought 
in the shape of conventional flower-bowls, can hardly be dis- 
tinguished from the first Hellenic products. Early Greek work is 
rare. A severe and elegant silver bowl in the Metropolitan Mu- 
seum, New York, represents the flower-type in its finest style. I t  
is cast and chased, and probably belongs to the 5th century B.C. 
Other pieces of the same age are simply moulded, and no special 
kind of decoration seems to have been developed for work in 
precious metals. 

Silver vases and toilet instruments have been found beside the 
commoner bronze in Etruscan tombs. A chased powder-box of 
the 4th century is in the Metropolitan Museum, New York. The 
bronze reliefs of the archaic chariot in the same collection have 
their opulent counterparts in some hammered silver and electrum 
fragments in London, Munich and Perugia. The electrum details 
are attached with rivets. 

Roman.-About the 4th century B.C. there was revived the 
fashion of ornamenting silver vessels with relief, and this type of 
work, elaborated in the Hellenistic age and particularly at  
Antioch and Alexandria, remained the usual mode of decoration 
until the end of the Roman empire. Various fabrics of moulded 
pottery correspond to the successive styles of metalware. A 
silver vase in the British Museum, bearing a frieze of chariots 
between floral bands, is nearly a reflex of an earthenware Calene 
bowl (3rd century B.c.) in the same collection. Pliny names 
Greek silversmiths whose work was valued highly at  Rome, and 
laments the disappearance of the a r t  in his own day. He must 
refer only to  its quality, for Roman silverware has been abun- 
dantly preserved. Many rich hoards in modern collections were 
buried by design during the calamitous last centuries of the 
ancient world, and the most sumptuous, the Boscoreale treasure, 
was accidentally saved by the same volcanic catastrophe that de- 
stroyed Herculaneum and killed Pliny. This treasure (108 
pieces) is mostly in the Louvre. A hardly inferior hoard (70 
pieces) found a t  Hildesheim and now in the museum of Berlin, 
also belongs to the early empire. The acquisition and apprecia- 
tion of silver plate was a sort of cult a t  Rome. Technical names 
for various kinds of reliefs were in common use (enzblemata, 
sigilla, crustae), weights were recorded and compared and osten- 
tatiously exaggerated. Large quantities of bullion came to Rome 
with the spoils of Greece and Asia in the 2nd century B.C., and 
Pliny says that even in republican times there were more than 
150 silver dishes in the city of a hundredweight apiece. The 
Emperor Claudius had a slave who possessed a five-hundredweight 
dish. Weights of vessels are often marked on their bases. 

Cups and jugs of Augustan style are usually covered with orna- 
ment in high relief. The subjects are very diverse: historical, 
mythological and mystic scenes, formal and naturalistic designs 

of flowers and foliage, graceful studies of animals and birds. 
Others have conventional fluting, petals or gadroons, Bacchic 
instruments and masks, embossed or engraved wreaths, gilt or 
inlaid with niello. Silver and niello inlay was commonly applied 
to  bronze plates. A singular type of silver bowl (patera clipeata) 
has a central ornament in high relief or even in the round: por- 
trait-busts are not uncommon in this place. I n  course of time 
the ornament was restricted, and later Roman plate is largely plain 
with narrow border-friezes, small central medallions, and handles 
embossed in low relief. One of the very few gold pieces that 
survive, a shallow bowl found a t  Rennes and now in the Biblio- 
thkque Nationale of Paris, is exceedingly elaborate. I t  measures 
25 centimetres across and weighs I , ~ I  j grammes. The central 
medallion and its surrounding frieze contain scenes of a bibulous 
contest between Bacchus and Hercules; between these and the 
edge is a row of 16 gold coins each framed in a foliate wreath. 
The coins range from Hadrian to Caracalla. I n  the same collec- 
tion are several examples of very large silver plates (clipei or 
missoria), in which the whole field is embossed with mythological 
or historical subjects. The largest (called the shield of Scipio) 
is 72  centimetres in diameter and weighs 10.3oo grammes. An- 
other bears the name of Gelimer, king of the Vandals and Alans 
(6th century). The "shield of Theodosius" a t  Madrid shows 
the emperor, seated between Valentinian and Arcadius among his 
guards, with an allegorical group in the exergue. The persistence 
of classical and even pagan subjects in early Christian work is 
well illustrated by the silver and gilt casket of Projecta, the 
centrepiece of the Esquiline treasure in the British Museum. I t  
was a wedding-present; some of its many panels contain inci- 
dents in the marriage ceremony, others have groups of Venus 
and her attendants, and the lid bears the pious exhortation: 
Secunde e t  Proiecta vivatis in Christo. 

Jewe1lery.-There is not the same break between prehistoric 
and classical jewellery as between other gold and silverwork 
and arts in general. I t  is true that certain types of ornament 
went out of fashion at  various times and places, but the ancient 
jeweller's craft seems to have been rather cosmopolitan, and 
designs of common articles, earrings, bracelets and necklaces, were 
universal and persistent. The outstanding feature of ancient 
jewellery is its large display of figured surface, generally result- 
ing in a tinsel fabric. The earliest specimens, of Aegean jewels 
come from opposite ends of that region, Troy and Crete, and are 
contemporary (c. 2500 B.c.). The Trojan are the more elaborate 
but the elements are the same in both: thin wire in linked and 
plaited chains and coils, thin foil in petals and rosettes. The 
largest Trojan diadem or pectoral is made of go gold chains 
fringed with tiny scales and supporting foil-pendants. The sim- 
plest earrings are swelling hoops, simple or multiple or enriched 
with transverse bands. They are identical with archaic Greek 
types 2,000 years later. A more elaborate earring is a horizontal 
half-cylinder made of wire or plate with rosettes along its front 
upper edge and pendent discs below. This also reappears in the 
archaic period as the basket-earring of Etruria, doubtless an 
Ionian importation. Pinheads and bracelets are decorated with 
applied rosettes and spiral coils, and the pins are crowned with 
rows of little jugs. A plaited wire bracelet a t  Troy is reflected 
in a foil bracelet stamped with the same pattern a t  Mochlds in 
Crete. 

This Early Minoan group contains many flower-headed pins, re- 
lated on the one side to Trojan decorative rosettes, on the other 
to Sumerian hair ornaments. Granulation occurs on Trojan ear- 
rings, and was doubtless used a t  the same time in Crete, but very 
little jewellery has been found there, and earrings are scantily 
represented even in the wealth of the Mycenae shaft-graves. The 
swelling hoop was Mycenaean, and often had a pendent globule- 
cluster, which was ultimately enlarged into the semblance of a 
bull's head with granulated muzzle and coiled wire ears. The shaft- 
grave jewels are mostly diadems and hairpins, bracelets and 
pectorals, bead-necklaces and pendants, signet and finger-rings 
and plaques for decorating clothes. Thin plates cut and embossed 
in animal and floral forms served for all these ornaments. They 

, are very seldom cast or wrought. Stone inlay is rare, but stone 
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beads are often mounted in gold, and enamel is not uncommon. 
European and oriental (Phoenician) elements are combined in a 
treasure from Aegina, now in the British Museum, which belongs 
to  the very end of the Mycenaean age, c. 1000 B.C. I ts  designs are 
mainly stylized openwork figures fringed with small pendants. 

I n  the following period diadems, bracelets and earrings were 
decorated by the old processes of stamping, granulation and 
enamelling in the new Geometric style. Archaic Greek and Italian 
jewellery (700--500 B.c.) was almost wholly oriental in design, 
Egyptian and Assyrian models of Phoenician introduction being 
reinforced by rich Ionian and Lydian wares. New forms in 
Greece and Etruria were the coiled bracelets and earrings ending 
in heads of lions and bulls, pomegranate, lotus and palmette pen- 
dants, winged figures of sphinxes and sirens and masks of satyrs. 
But the technique was unchanged. Embossed plates are the basis 
of the work, stamped with separate punches or hammered into 
dies, and finished singly or joined back to back around a plaster 
core. Granulation was brought to  an amazing fineness, particu- 
larly in Etruria. Patterns were precisely drawn in a field of 
minute grains, which were fused into globules and soldered to 
their background in one operation. I n  Greek 5th century work 
granulation is displaced by filigree, and enamel reappears. The 
style of this and the next century aims at  elegance and delicacy. 
Necklaces consist of pendent flowers and tassels in a trellis of 
finely plaited ropes; flower-petals are variegated with enamel. 
Hoops of earrings are masked with filigreed rosettes and discs, 
and support elaborate pendants. Victories, Cupids and doves were 
favoured here by  Hellenistic sentiment, and a strange but quite 
popular Graeco-Roman type was made with pendent vases. A 
change of fashion a t  this time, doubtless under oriental influence, 
introduced large coloured stones, a t  first garnets, in the cen- 
tres of designs, and the new decorative principle became domi- 
nant in Roman jewellery. The stones are cut in simple shapes 
and grouped in rows by colour, blue, red, green, sapphire, garnet, 
plasma, with pearl borders. They are usually plain, but some- 
times engraved as  cameos or intaglios. In  the closing period, from 
the 3rd century A.D., gold coins of contemporary and earlier 
emperors were also set like gems, and the goldsmith's skill was 
mainly exercised upon the borders and backgrounds. These bear 
arcaded patterns in chased relief and open-work, a bold and 
heavy style which, with colour-decoration, ousted the classical 
figure-work, and gave its character to the jewellery of mediaeval 
Europe. 

BIBLIOGRAPHY.-B~~~~~~ Museum Catalogues: F. H. Marshall, Greek, 
Roman and Etruscan Jewellery (1911, bibl.) ; H. B. Walters, Silver 
Plate (1921) ; H .  Schmidt, Schliemanns Sammlung Trojanischer Alter- 
tumer (1902) ; V .  Stais, Collection MyctniPnne (1909). (E. J.  F.) 

EUROPEAN 

During the first six centuries there existed two principal sources 
of production of early Christian silver vessels: the Hellen- 
istic and the Persian. The designs consisted often of figure 
compositions. Antioch was an important centre for goldsmiths' 
work after the 4th century, and here was made, in the 4th or 5th 
century, the "Antioch" chalice, now privately owned in New 
York City. From the 10th century, church vessels, especially 
chalices, became more sumptuous and were occasionally enriched 
with enamel and gems. Among extant early silver is the Esqui- 
line treasure, Hellenistic in character, and the Lampsacus treasure, 
both in the British Museum; and the sacred treasure of Luxor, 
5th to  6th centuries, now a t  Cairo. I n  the Metropolitan Museum 
a t  New York is the 6th century treasure from Cyprus, probably 
part of the same "find" as the objects a t  Nicosia and in the 
British Museum. 

Byzantine silver of the 6th century is often marked with stamps 
in the manner of modern plate. St. Mark's in Venice contains 
many precious examples of Byzantine goldsmiths' work, including 
the famous pula d'oro, fashioned in Constantinople in 976, and 
enlarged and modified later by Venetian and other goldsmiths. 
The monasteries of Mt.  Athos are rich in early vessels. 

Early goldsmiths' work of a sacred character comprises the 6th 
century gold cross of Justin 11. and Sophia, in St. Peter's, Rome; 
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three great altar-frontals; (a) that executed before 835 in S. 
Ambrogio, Milan; (b) that in Aix-la-Chapelle cathedral; (c, 
1000); and (c) that in the Cluny museum, Paris. T o  these may 
be added the Codex Aureus, and the ciborium of the Emperor 
Arnoulf, both a t  Munich. Early figures of the Virgin are two of 
the 11th century (with later additions) in Essen cathedral and 
another by d goldsmith of Hildesheim. The celebrated treatise 
of c. 1100 by the monk Theophilus, of Essen, is of extraordinary 
interest in the history of metal working. 

A highly-skilled school of metal workers and enamellers was 
established in the 12th and early 13th centuries on the Meuse, 
chief of whom was Nicholas of Verdun. By his pupil or follower, 
Hugo d30ignies, are three authenticated works, including his 
masterpiece, the shrine of St. Eleutherius (1247) in  Tournai 
cathedral (see Burlington Magazine, xxxv.; xxxix.). By Sieg- 
froid, pupil of Nicholas of Verdun, is a superb chalice of c. 1230, 
in Borg2 church, Finland. Of the same school was Godefroid de 
Claire, goldsmith and enameller, of Huy. 

English ecclesiastical work suffered incredible destruction at  
the Reformation. Of the few English silver chalices one of the 
earliest is that of the 13th century in the British Museum. Patens 
are more common. Important works are William of Wykeham's 
crozier at Oxford, and a censer and incense boat of c. 1350 in 
the Victoria and Albert Museum. 

The early examples of ecclesiastical work in France include 
the Gourdon gold chalice and paten of the 7th century; a 9th 
century casket and a 10th century statuette of St. Foy, at 
Conques; the cross of Laon, in the Louvre (c. 1200); an early 
13th century ciborium in Sens cathedral; a cross of the same 
century in Amiens cathedral; the Virgin of the abbey of Ronce- 
vaux, 14th century; and the Virgin in the Louvre (1339). 

The churches of Italy abound in sacred vessels, especially 
from the 14th century, the early works including the 12th century 
altar-frontal a t  CittB, di Castello; and the chalice of 1290 by 
Duccio of Siena. Famous among reliquaries is the hust of St. 
Agatha at  Catania, by Giovanni Bartolo, of Siena (1376). But 
more celebrated is the great reliquary of Orvieto, containing the 
blood-stained corporal of the Bolsena miracle, by Ugolino da 
Siena (c. 1338). Crosses include that of S. Giovanni, Florence, 
1459, important for its influence upon others. Two great altar- 
frontals are in the cathedral of Pistoia and in S. Giovanni a t  
Florence. Upon the latter were employed several famous artists- 
Antonio Pollaiuolo, Michelozzo, Verrocchio and others. The 
Abruzzi's greatest goldsmith, Nicola da Guardiagreli, designed the 
altar-frontal of Teramo (1433-48). An example of the com- 
bination of niello, enamel and silver, is the celebrated pax by 
Maso Finiguerra at  Florence (1452). The most celebrated work 
of Valerio Belli (1468-1 j46), carver of crystal and medallist, 
is the crystal casket of 1532 in the Pitti palace, Florence. Cara- 
dosso, famous as  a goldsmith and medallist, was the maker of a 
gem-set golden tiara for Julius II . ,  known from a n  old coloured 
drawing in the British Museum, with a drawing of the gold 
morse executed by Cellini for Clement VII. 

The early goldsmiths' work of Spain was of considerable im- 
portance. The Cross of the Angels, made in Asturias in the time 
of Alfonso II. ,  and the Cross of Victory (go8), both at  Oviedo, 
are well-known. Chalices and other sacred vessels of unsurpassed 
richness were made in the Gothic and Renaissance periods. Under 
the sway of three members of the Arfe family in the 16th century 
several cathedrals were enriched with costly custodias (mon- 
strances), great tower-like structures peculiar to  Spain. 

Early chalices were of two types with or without two handles; 
both lasted until the 13th century, when the two-handled form 
would seem t o  have been no longer made. The goldsmiths of the 
Merovingian period (420-75~) were highly skilled and produced 
great quantities of jewellery and plate. The  Carolingian period 
(768-814) brought a new style into the West. I t  used figure sub- 
jects in relief and foliated ornament, adopted from the Christian 
East through Italy. 

Spoons are among the earliest things in silver. The Romans 
~ n d  Anglo-Saxons had their spoons. The earliest extant English 
spoon is probably the celebrated anointing spoon of the late 12th 
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or early 13th century, which was, however, re-fashioned in 1660. 
Early English spoons inciude the "Apostle" spoon, popular for 
a00 years from about 1450. Original sets of 13 are extremely 
rare, the first being dated I 536-37, and was acquired by the late 
J. Pierpont Morgan. Next in popularity was the seal-top spoon, 
made between c. 1510 and 1670. From about 1670 spoons in 
England became more common, and the patterns were copied by 
American silversmiths. Continental spoons are usually more 
ornate and are of many patterns from the 17th century. A typical 
German object in silver (and occasionally of gold) is a spoon, fork 
and toothpick combined, of the 16th and 17th centuries. 

Forks of silver are rare until the 18th century. The earliest 
known English fork is dated 1632-33. 

Engl i sh  Work.-In the early centuries, after the invasion of 
Britain, Anglo-Saxon ornamentation passed through three stages, 
in the use first of spiral decoration, secondly of animal ornament, 
and thirdly of animal ornament combined with the conventional 
interlacing patterns of Anglo-Saxon and Irish art, introduced in 
the 6th century, probably from the eastern Mediterranean. The 
art of the Kentish goldsmiths was particularly skilled, especially 
in the reign of Ethelbert (560-616). Notable examples are the 
famous Alfred jewel and the silver-gilt cup from Halton moor 
(British Museum). The beautiful Ormside bowl of copper and 
silver, 8th century, is also said to be Anglo-Saxon (Uork Museum). 

Celtic craftsmen possessed an aptitude for borrowing ideas and 
implanting their own individuality upon them. Evidence of their 
skill in metal working is to be seen in their personal ornaments. 
The Celtic goldsmiths of Ireland in Christian times borrowed 
designs from the Anglo-Saxon craftsmen of ken t ,  but soon sur- 
passed their Kentish masters in technical accomplishment, as may 
be observed in two masterpieces; the Ardagh chalice and the 
Tara brooch (9th and 10th centuries). 

Not a vestige remains of the silver made in England during the 
Norman occupation. There is ample evidence of the superior 
merits of the English arts and crafts in mediaeval and Tudor 
times. The most common of English drinking vessels from c. 1200 

to the 16th century was the mazer bowl. Two historic examples 
of drinking horns of the 14th century are at  Oxford and Cam- 
bridge. Two unique English vessels are the Studley bowl, late 
14th century, in the Victoria and Albert Museum, and the 
enamelled silver cup (1350-75) of the corporation of King's Lynn. 
England is still rich in cups, tankards and drinking vessels from 
the 16th century. Great standing salts were regarded with 
veneration, particularly in  the reign of Elizabeth, when the 
decoration of plate was markedly under German influence. In  the 
16th century came the sumptuous rosewater ewers and basins. 

The restoration of Charles 11. in 1660 was followed by the 
introduction of larger and more costly vessels and by ornate 
decoration. Soon after 1685 the French Huguenot refugees who 
fled to England after the revocation of the Edict of Nantes 
revolutionized the decoration of English plate. Much of the early 
18th century English silver is distinguished for its austere sim- 
plicity and solidity. Louis XIV. ornament was also popular, 
and the influence of the French rococo was strong. I n  the com- 
fortable 18th century many kinds of domestic vessels were intro- 
duced or became common. The influence of Robert Adam, archi- 
tect and designer, is apparent in silver between 1770 and 1790, 
while a little later the classical spirit was conspicuous in the silver 
designed by John Flaxman, the sculptor, and others. Plate of 
English style was made a t  Dublin from the 17th century, and 
Scottish goldsmiths wrought excellent plate from the 16th century. 
Silver was made in the Channel Islands in the 17th century and 
probably earlier. 

A gild of London goldsmiths existed as early as 1180, and in 
1327 it was regularly incorporated. The mark of the leopard's 
head (lion's face) is first mentioned in 1300, followed in 1363 
by  the maker's mark. I n  1478 and 1544 the date-letter and lion 
passant respectively were introduced. Between 1697 and 1719, 
the figure of Britannia and the lion's head erased were in use. 
From 1784 the sovereign's head was marked; it was discontinued 
in 1890. Silver was assayed in mediaeval and later times a t  
Norwich, York, Chester, Newcastle and Exeter. The present 

assay offices are London, Chester, Birmingham and Sheffield. 
Frizflce.--The deveiopment of the craft in Fraiice may be 

followed in some measure after the death of Louis XIV., though 
vast quantities of silver work were melted at  the Revolution. 
Little remains of the work of Thomas Germain, a talented 18th 
century goldsmith, but several notable pieces by his son, Franqois 
Thomas Germain, notably a t  Lisbon, have survived. For  the 
more important of these the student must, however, repair t o  the 
old imperial and royal collections a t  Leningrad and Lisbon, which 
are unequalled in  France itself. 

The former contains notable objects by masters of the 18th 
century, by Claude Ballin the younger; Franqois Thomas Ger- 
main; Paul Charvel and Louis Lenhendrick; Robert Joseph 
Auguste, a prolific goldsmith; Antoine Boullier; EdmC Pierre 
Balzac; and Claude Augustus Aubry. Two celebrated goldsmiths 
of the First Empire, Biennais and Odiot, are represented by 
notable specimens. Henri Auguste, a talented Paris goldsmith, 
fled to  Jamaica and died there in 1816. 

The Ccuelle is peculiar to  France and became a common vessel 
in the 18th century. One delightful phase of French goldsmiths' 
work must be mentioned, namely, the exquisite gold and enamelled 
boxes of the 18th century. 

One of the few surviving examples of early secular plate is 
the gold and enamelled cup (1380) of the kings of France, in 
the British Museum, which is decorated with scenes from the life 
of St. Agnes, and is unparalleled elsewhere (Plate II. ,  fig. 8). 
The cup has undergone subsequent alterations in England and 
Spain. One other important early French vessel is the covered 
beaker, made about the year 1462, now a t  Oriel college, Oxford. 
Of the few pieces of secular plate of the 16th century are the 
massive plain ewers with their dishes, the pair of cups and a 
wine bottle, all dating from 1581-82, from the chapel of the 
order of St. Esprit, and now in the Louvre. Here also are the 
unique and magnificent enamelled gold shield and morion of 
Charles IX.  of France (1560-74). The beautiful sardonyx and 
gold ewer in the old Imperial collection at  Vienna, sent a s  a 
gift with Cellini's golden salt, from Charles IX. to Ferdinand 
of Tirol, is believed to have been executed in Paris, as was 
the gold mounted sardonyx cup showing similar details, in the 
Louvre. 

Italy.-Italy has great wealth in ecclesiastical goldsmiths' 
work but in secular silver it  is singularly poor, many precious 
objects having been converted into bullion. One authentic work 
by Benvenuto Cellini alone can be mentioned: the celebrated gold 
salt a t  Vienna (Plate I . ) .  French designs, especially Louis 
XVI. styles, penetrated here as elsewhere, as in the "Turin" 
service a t  Leningrad and in the work of L. Valadini, of Rome. 

Germany.-Domestic silver in Germany earlier than the sec- 
ond half of the 15th century is rare. I n  the prosperous cities of 
Augsburg and Nuremberg in the 16th century, the output of 
silver work was enormous. German Renaissance work is marked 
by exuberance of ornamental detail; much of it  has been attributed 
to  Italian goldsmiths, especially Benvenuto Cellini. One of the 
most precious German things of the period, attributed to Cellini, 
is the gold and enamelled ~ospigl ioso cup in the Altman collection 
in the Metropolitan Museum, Kew York (Plate IV.). The six mem- 
bers of the Jamnitzer family were prominent a t  Nuremberg 
between about 1535 and 1625. 

English ornament of the Elizabethan and Jacobean periods 
was markedly influenced by German work. Every collection of 
German plate contains a preponderance of drinking vessels. A 
few cups of about 1590-1620 were made as "masterpieces," be- 
fore admission to the gilds. Certain exclusively German cups 
are the giant cup (Riesenpokal), the double cups, the Jung- 
frauenbecker and the little ships. Other popular cups are those 
decorated with a large boss or lobe (buckeln), and the pineapple 
cup (anamspokal), which was copied in London, in the reign of 
James I .  The common gourd-shaped cup was also introduced into 
England. Certain fantastic cups were fashioned like birds and 
animals, figures and globes. Many are fitted with clockwork 
mechanism for propuision along the table. Tankards were com- 
mon from the 16th to the 18th century. The Baroque taste was 



SILVERSMITHS' AND GOLDSMIZ'HS' WORK [EUROPE 

strong, as was the rococo. Designs were executed for silver- 
smiths by Albrecht Altdorfer (c. 1480-1538); Peter Flotner, 
whose Kzrnstbuch was published in 1549; Virgil Solis (1514-62); 
Hans Brosamer (fE. 1520--54) ; Bernard Zan (fi. 1580-81) ; Hans 
Sibmacher (fi. 1555-95); Georg Wechter; and Paul Flindt; and 
the anonymous designers of the late 16th century. 

Spain.-The early silversmiths' work of Spain shows many 
outside influences. I n  the second half of the 15th century artists 
came from Lombardy and South Germany and introduced new 
features in decoration. Spain is now singularly poor in early 
domestic silver. Some ornate shallow dishes were common in 
Spain and Portugal in the 16th century. For about 50 years from 
I 590, a small and characteristic ewer was made, mostly at  Toledo. 
A common decoration of silver of the early 17th century are 
little enamelled plaques. Filigree work was popular in the 17th 
century. The Baroque taste prevailed in Spain and Portugal, as 
did the later French decoration. A notable atelier was founded 
in Madrid in 1778 by D.  Antonio Martinez, who favoured severe 
classical designs. 

Portugal.- In the reign of Emanuel I. (1495-1521) Portu- 
guese work was infected by the national style in architecture, 
called Arte Manuelina. Of this style is the celebrated early 16th 
century gold and enamelled monstrance of Belem (in the National 
Museum at  Lisbon), by the Lisbon goldsmith, Gil Vicente, from 
a design by Garcia de Rezende. Some 16th century silver and 
some 17th century basins are very elaborate. The influence of 
French decoration of the 18th century, superimposed on the 
national taste in  decoration, is marked. English silver was copied 
by Portuguese silversmiths after the Methuen treaty of 1703 
and in the early 19th century imitations of London marks were 
not infrequently stamped. 

Holland.-Holland in the 17th century was rich in domestic 
silver. Many of the old gilds were provided with silver, some 
of which is in the Rijks Museum a t  Amsterdam. Adam van 
Vianen (c. 1555-1627) of Utrecht introduced a new decoration 
in silver which profoundly affected Dutch silversmiths' work for 
50 years and spread to England and Germany. His brother, 
Paul, entered the service of the emperor Rudolph 11. a t  Prague 
and there executed the superb ewer of jasper and gold, now at  
Vienna. Adam van Vianen, the younger, is chiefly known for his 
designs for silver (published 1892). Christian van Vianen visited 
England and made plate for Charles I. Next to the van Vianen 
family, the most prominent goldsmith of the 17th century was 
Johannes Lutma, the elder, of Amsterdam, a few of whose works 
are in the Rijks Museum. 

Typical objects in silver are the wine-glass holder (beker- 
schroe f ) ,  the windmill cup (molenbeker) and the brandewijnkom, 
for brandy and raisins. "Still-life" pictures of the 17th century 
are interesting for the silver vessels they depict. Important silver 
was made in most of the other old towns of Holland in the 
17th and 18th centuries. French taste of the 18th century in 
silver and furniture spread to Holland. 

Scandinavia.-Denmark and Norway are noted for the great 
number of silver-mounted drinking horns of the 14th and 15th 
centuries. Distinctive beakers and t a n h r d s  were common from 
the 16th century. The "peg" tankard of Denmark was made by 
English silversmiths, mostly a t  York, between about 1650 and 
1690. The influence of French of the 18th century and the First 
Empire ornament on Danish and Norwegian domestic silver is 
manifest, as is also in  a less degree that of English designs of the 
18th century. 

Domestic silver was extensively wrought in Sweden in the 
17th century, much of it in the German taste. The  beaker and 
the tankard were popular. Characteristic of Swedish silversmiths 
is the filigree work of about 1675-1725. In  Sweden as in Norway, 
a charming old custom is commemorated by the silver bridal 
crowns, preserved in churches. French decoration prevailed here 
as elsewhere. 

T h e  Netherlands.-Flemish pictures and illuminated manu- 
scripts afford a glimpse of the sumptuous vessels in daily use in 
Flanders, including the popular beaker. The only known work by 
Gerard Loyet is the famous gold reliquary (1466-67), in LiCge 

cathedral. At Antwerp, the most important centre of the gold- 
smiths' art in Belgium in the 16th century, was made in 1558-59 
the historic "Charles V." ewer and basin (in the Louvre). Ex- 
cellent plate was executed in the French style in Belgium in the 
18th century. 

Russia.-As early as the 14th century, Russian workers under 
Greek influence began t o  cover the figures of icons with a plate 
(riza) of silver. The most conspicuous Russian silver domestic 
vessel in the 16th and 17th centuries is the drinking cup (bratbza). 
Many are enriched with inscriptions in highly decorative Slavonic 
lettering called Vyaz, conveying a toast or sentiment or welcome. 
One of the most precious (at Vienna) is of solid gold, enriched 
with gems and enamel, and was the gift of the tsar Michael to 
Vladislaus IV. ( I  63 2-48), king of Poland. Another popular 
vessel from the 16th to  the 18th centuries was the kovsh, usec! 
for dispensing drinks. One of gold is in the "Green Vaults" at  
Dresden. The third characteristic Russian vessel is the charka, a 
small cup, generally fitted with a single handle, for drinking 
strong liquors or for brandy. Many are wholly of precious metal, 
while others are of rock crystal, ivory, coral, and amber, cornelian 
and other semi-precious stones, mounted in gold and richly 
enamelled. One other vessel is the bowl of the 17th century, 
decorated with painted enamel. 

Hungary.-Hungarian silver has certain individual features, 
and shows various external influences a t  different periods. A 
conspicuous feature of ecclesiastical work, especially on chalices, 
is the richly coloured enamel of the second half of the 16th cen- 
tury and the first half of the next century, introduced probably 
by Venetian goldsmiths. A prosperous school of goldsmiths 
was established a t  the Transylvanian town of Nagyszeben. An 
important phase of Hungarian goldsmiths' work are the garnjtures 
de corsages for the national costumes from the 16th century. 
Highly important early mediaeval treasure has been found buried 
in Hungary of which the most important are the 23 gold objects 
from Nagy-Szent-Miklos, all in the Kunsthistorisches Museum, 
Vienna. Some authorities ascribe them t o  native craftsmen and 
others to Caucasian work of the 9th century. 

Austria.-Several towns in Austria had their goldsmiths. 
Vienna claims Wenzel Jamnitzer (later of Nuremberg) as one of 
its most celebrated goldsmiths. An earlier worker was Wolfgang 
Zulinger, of Wiener Neustadt, the supposed maker of the 
"Matthias Corvinus" cup of the 15th century, in the Rathaus 
there. This great cup is covered with the familiar lobes o r  bosses 
of German cups. Erhard Efferdinger of Vienna is identified by 
his imposing Gothic monstrance, 1524, in the church at  Schattau 
in Moravia. Later came the well known Marx Kornblum (d. 
1591). 

In  the 18th century the goldsmiths flourished in Vienna and 
were markedly under French influence. Anton Matthias Domanek 
(1713-79) was prominent and was the maker of the gold toilet 
service for Maria Theresa, a t  Vienna. Another was Ignaz Joseph 
Wiirth, a member of a flourishing family. An exponent of the 
Louis XVI. and "First Empire" styles was Ignaz Krautauer. 

Poland.-Ecclesiastical vessels are the oldest relics of the 
goldsmiths' art  in Poland. The many-sided artist, Wit Stoss 
(Stwosz), of Cracow, provided designs for goldsmiths a t  the end 
of the 15th century, among whom was his brother, Maciej 
(Matthew). Several Italian craftsmen emigrated to Poland during 
the early Renaissance, including Gian Jacopo Caraglio, designer, 
engraver, goldsmith, enameller and gem-cutter to the Polish court, 
1539-60. German goldsmiths were also employed a t  this time. 
Later in  the century several French goldsmiths were attracted 
thither. Characteristic of Poland from mediaeval times are the 
silver belts to be seen in early Polish portraits and the elaborate 
silver harness for horses. 

Other  E u r o p e a n  Work.-Bohemian goldsmiths were much 
employed in the 15th and 16th centuries in the execution of eccle- 
siastical vessels. Rudolph 11. (1552-1612) attracted talented 
goldsmiths to his court a t  Prague, among them the Dutchman, 
Paul van Vianen. 

Prague was a centre for the fashioning of domestic vessels of 
great beauty from rock crystal, jasper, lapis-lazuli and other 
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1 0 )  T d E  D IRECTOR O F  T H E  S T A A T L I C H E  M U S E U M  F U R  Y O L K E R K U N D E ,  B E R L I N ,  ( 7 ,  9 ,  1 1 )  F R O M  T H E  GEORGE EUMORFOPOULOS COLLECTION;  PHOTOGRAPH,  ( 6 )  G IRAUDON 

H A N D- W R O U G H T  GOLD A N D  S ILVER B O W L S  F R O M  VARIOUS C O U N T R I E S  

1. Minoan gold ornamental disk 7. Gold-wrought dagger pommel (Chinese, Chow dynasty 1122-255 B.C.) 
2. Greek silver-gilt bowl (5 th  century B.C.) 8. French gold and enamelled cup (A.D. 1380) 
3. Etruscan silver-wrought powder box (4th century B.C.) g. Gold head of a staff (Chinese, Chow dynasty) 
4. Greek silver bowl (3rd century B.C.) 
5. Roman silver cup 10. Roman silver cup 

6. Roman gold bowl (3rd century A.D.) 11. Chinese silver bowl (3rd century B.C.) 
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BY COURTESY OF ( I )  THE MASTER O F  C H R I S T ' S  COLLEGE,  CAMBRIDGE.  ( 2 )  T H E  K O R S H I P F U L  COMPANY O F  G O L D S M I T H S ,  ( 3 )  K d N S T H I S T O R I S C H E  S A M M L U N G E N ,  PHOTOGRAPHISCHES 

A T E L I E R ,  V I E N N A ,  ( 4 1  5 )  T H E  D IRECTOR OF T H E  V ICTORIA  A N D  ALBERT M U S E U M ,  ( 7 )  T H E  CORPORATION OF K I N G ' S  L Y N N ,  ( 8 )  S C H L O S S M U S E U M ,  B E R L I N ,  ( 9 )  T H E  N E W M A N  CONGRE-  
G A T I O N A L  C H U R C H ,  EAST P R O V I D E N C E ,  R . I . ,  (10, 11) THE M E T R O P O L l l A N  M U S E U M  OF A R T ,  NEW Y O R K ;  PHOTOGRAPH,  ( 6 )  G  R R d D O N  

MEDIAEVAL SILVER AND GOLDSMITH'S WORK 

1. Foundress' Cup. Silver g i l t ,  dated 1440.  Stem, bowl and cover orna- 
mented w i t h  branches. 2. Bowes Cup, dated 1554. Note t w o  different 
methods of employing crystal- in the bowl and stem. Enamel used in the 
coat of arms. Shows influence o i  South German craftsmen. 3. Jasper and 
gold ewer made for  Emperor Rudolph I!., by Paul van Vianen, a D u t c l ~  
goldsmith, i n  1608.  4. A n  English salt cellar dated 1592-3. Cover is 
raised above the receptacle for salt. Elaborately chased and enamelled. 
5. A steeple cup of silver g i l t ,  dated 1 6 2 7 4 .  This type o f  cup believed 
t o  be an original conception of English craftsmen. 6. Silver g i l t  ewer w i t h  

elaborate design, Antwerp, 1558- 9. I n  the Louvre. 7. E n ~ l i s h  cup, made 
1350-75. Decorated w i t h  enamel figures. Believed t o  be one of the 
earliest of i ts type now i n  existence. 8.  A Dutch silver ewer. Made i n  1 6 1 0  
by Adam van Vianen. 9. Silver cup by Sanderson and H u l l  o f  Boston, 
Massachusetts. Bought  i n  1 6 7 4  w i t h  legacy o f  Capt. Thomas Wi l let t .  
Inscribed "Capt. Wi l le t t 's  donation t o  ye Ch. o f  Rehoboth, 1674." 10. 
"Banquet of the Gods," gold on lapis-lazuli slab, 16th century. Jacob 
Cornelisz Cobaert. 11. Silver spoon w i t h  f igure of a bishop on the handle. 
Believed t o  be work of a German craftsman of the 1 7 t h  or 1 8 t h  century 
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BY COURTESY O F  ( I .  0 .  7 1  T H E  TRUSTEES O F  T H E  B R I T I S H  M U S E U M ,  ( 4 )  THE M U S E U M  O F  THE AMERICAN I N D I A N .  H E Y E  F O U N D A T I O N ,  ( 5 1  T H E  AMERICAN M U S E U M  OF N A T U R A L  H I S T O R Y ,  
( 5 )  THE CURl iTOR O F  T H E  C Y P R U S  M U S E U M ,  ( 8 - 1 1 )  A .  K .  COOMARASWAMY, ( 2 )  F R O M  T H E  GEORGE EUMORFOPOULOS COLLECTCON 

EARLY AND RECENT EXAMPLES O F  SILVERSMITHS' AND GOLDSMITHS' HANDIWORK 
1. Bimaran gold reliauary set w i t h  rubies 5. Peruvian gold objects (about A.D. 1500)  9. Nineteenth century Punjab silver jug. 

(100 B.C.-A.D. 100)  
2. Chinese silver tazza-shaped cups orna- 

6. Greek silver dish (6 th  cent. A.D.) 10. Eighteenth century gold tray, in the 

mented w i t h  floral scrolls and birds on 7. Sassanian silver dish w i th  Persian bird and Temple of the Tooth Relic, Kandy, 

granulated ground (8th-9th cent.) dragon design ( 3 r d d t h  cent.) Ceylon 
3. Persian gold armlet (5 th-4 th  cent. B.C.) S. Gold fan, i n  the Temple of the Tooth Relic, 11. Eighteenth century Indian silver enamel- 
4. Aztec gold ornaments (about A.D. 1500) Kandy. Ceylon, probably 18 th  cent. led hookah base 
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semi-precious stones. 

Swiss silver in form and decoration not unexpectedly was under 
the domination mainly of Germany. Ziirich was an important 
centre of the goldsmiths' art. I t  was here that Rudolph UTyssen- 
bach issued in I 549 his very rare pattern-book of arabesques for 
silversmiths. Many other Swiss towns had flourishing goldsmiths. 

Silver is known to have been wrought for several centuries at  
Reval and Riga. Hans Ryssenberch, the elder, of Reval, was the 
maker of aq important monstrance in 1474, now in the Hermi- 
tage museum a t  Leningrad. Here also was probably mounted 
(1551) the rare horn-shaped cup of Islamic glass, perhaps of the 
14th century, also in the Hermitage. I n  Finland there were gold- 
smiths from mediaeval times. 

I n  the monastery a t  Putna in Bukovina, founded shortly after 
1465, are important treasures of the 15th and 16th centuries, 
which reveal a glimpse of art and culture in the Balkans. The 
Petrossa treasure of gold (found near Petrossa in Wallachia) 
probably made in the Balkans in the 4th or 5th century A.D., con- 
sisted originally of 2 2  vessels, including an elegant ewer. 

NORTH AND SOUTH AMERICA 

The history of silver in America begins actually with ~ ~ b ~ ~ t  
Sanderson (1608-g3), a London silversmith settled in Boston. 
John Hull became his partner, An example of their 
work is the plain cup in Newman Congregational church, East 
Providence, R.I., bought with the bequest in 1 6 7 ~  of Capt. 
Thomas Willett, first mayor of New York (Plate III., fig. 9), M~~~ 
than I 50 names of silversmiths have been recorded at  ~~~t~~ 
before 1800. Colonial silver is dependent for its undoubted charm 
on the simplicity of its lines and graceful forms, copied for the 
most part in New England from contemporary English silver 
before 1775. Paul Revere of Boston achieved prominence for his 
work not because of superior technical merit but as the hero of 
Longfellow's poem. From the end of the 17th century the wealthy 
merchants of Boston acquired silver, especially tankards and par- 
ringers. The last-named vessel, not to be confused with the Eng- 
lish vessel of this name, became common in silver and pewter 
in every well-ordered household. Besides Boston, there were other 
places in New England where silver was made, among them 
being Newport, R.I. Silversmiths settled in New York soon after 
the settlement by the Dutch, and much of their work is identifiable 
by the decoration. Important work was made at  Philadelphia late 
in the 17th and early in the 18th centuries. 

silversmiths were working in ~~~b~~ in canada soon after the 
French conquest. I n  the 18th century excellent work was executed 
by Franpis  Ranvoyze (b. 1739) and later by Laurent Amyot. 

The high skill of the metal-workers of old Mexico is well known. 
the ~~~~i~~~ M~~~~~ of ~ ~ t ~ ~ ~ l  ~ i ~ t ~ ~ ~  at  N~~ y o r k  ( H ~ ~ ~  

Foundation) is a precious collection of gold ornaments, including 
a wonderful eagle's head (quauhtli), conferred upon certain war- 
riors for in warfare. ~ i ~ h l ~  also were the crafts- 
men of peru. ~h~ natives had little to  learn from the spanish 
craftsmen but new models and patterns. Silver plates and dishes 
for the tables of Spanish officials were hammered out by the hun- 
dred and many delightful pieces still survive in Peru and Bolivia. 
stirrups, spurs and horse trappings are also common, silver was 
more accessible than tin or iron to the south ~~~~i~~~~ and since 
alloys were not understood, it was in pure form. one 
mon object found in various parts of ancient America, notably 
Mexico, Costa Rica, Panama, Colombia, Ecuador and Peru, is the 
golden breast-plate in the form of a disc. ~h~ ~ ~ i t h  collection in 
New York of gold work from Costa Rica and Panama is unsur- 
passed, and contains many 'beautiful amulets. 

Soon after the Spanish conquest. goldsmiths from Spain emi- 
grated to ~ ~ ~ i ~ ~ ,  though most of their early works have perished. 
Churches were richly furnished with sacred vessels, but many of 
these were imported from Spain. Several names of goldsmiths of 
the 16th, 17th and 18th centuries are recorded. 

ORIENTAL WORK 
The goldsmiths of the famous Achaemenid period in Persia were 

in a n  advanced state of culture, as witness the Oxus treasure of the 

5th and 4th centuries B.c., in the British Museum, which with the 
Susa find (i:: the Louvre) a!one presents a comprehensive group 
of goldsmiths' work of ancient Persia. I n  the same museum is 
some important silver of the later Sassanian dynasty. Persian 
silversmiths in more recent times have shown by  many fine 
examples that they have retained their skill. 

Ancient China was poor in gold. Of the T'ang dynasty (618- 
906), when the progress of the arts was most marked, but little 
goldsmiths' work has survived; it  includes 15 silver vessels in the 
British Museum. I n  the great collection of Chinese a r t  of George 
Eumorfopoulos are two pieces of exquisite gold jewellery: a hair- 
pin and an ornament, of about the 9th century A.D., and of the 9th 
to 11th century A.D. respectively. Two little silver cups of the 
8th or 9th century A.D. (Plate V., fig. 2). A rare little gold plate, 
chased with flowers and foliage is of about the 12th century A.D. 

Earlier than either of these are the superbly wrought gold pommel 
of a dagger or staffhead (Plate 11 ,  fig. 7 ) ;  and the silver bowl 
chased with characteristic Chinese fret work, both of the Ch'in 
dynasty 25; B.C. to 207 B.C. (Plate II., fig. 11). 

The goldsmith's craft in India is of ancient origin. Highly im- 
portant is the Bimariin gold reliquary, set with rubies (British 
?duseumj, attributed to  the beginning of, or a iittie eariier than, 
the Christian era (Plate V.7 fig. 1) .  In  the British Museum are 
a silver dish of the 3rd or 4th century A.D., decorated with a bac- 
chanalian scene representing perhaps Kuvera, king of the ~ a k s h a s ,  
treated in Indian style; and a silver bowl of the 7th century from 
northern India, embellished with medallions in  low relief. Delhi 
W ~ S  famous for its craftsmen, especially in  the time of Akbar the 
Great, Jahgngir, and Shah Jehan. The Indian museum at  South 
Kensington contains a rosewater sprinkler of chased gold, enriched 
with champlev6 enamels, probably made for Shah Jehan. vessels 
and ornaments of jade, inlaid with gold and gems, are a distinct 
and delicate branch of art, practised a t  Delhi in  the 17th century. 
A graceful vase of this kind, set with emeralds and rubies, was 
brought from India by the great Lord Clive with other notable 
specimens of Indian goldsmiths' work. 

A characteristic Indian ewer, with and without a cover, in  sil- 
ver, copper and brass, has been used from early times for  the cere- 
monial ratification of gifts by pouring water, and for domestic pur- 
Poses Decorated trays of silver and brass are used for  offerings 
and for  conveying gifts, but more especially for  flowers to be 
offered in temples, as may be seen in many of the old Sigiri 
paintings. 

Enamelling has deservedly attained a great reputation in north- 
ern India. Enamellers were by Man Sin& 
to Jaipur in the 16th century and enamel was extensively em- 
ployed in the 17th and 18th centuries here and elsewhere in gold 
and silver work. The craftsmen of the Punjab were renowned for 
their skill and Lucknow was long celebrated for its metal work, 
as Was Chanda. At Kutch and Gujarat Presidency) 
were clever goldsmiths. The metal work of the Sinhalese is of 
special excellence. Siamese goldsmiths executed excellent work 
in the 18th and Igth centuries and Turkish craftsmen have 
been 

I n  consequence of the prohibition of the use of gold and silver 
in ceremonial worship, there are no vessels or ornaments in these 
precious metals in religious use in Burma. Similarly, the use of 
gold or silver vessels for domestic purposes was denied to all but 
those of royal blood. The India museum a t  South Kensington 
contains part of the Burmese regalia of gold, and other relics. 
Some fine work executed a t  Tibet in the 17th and 18th centuries 
is in the Indian museum at South Kensington. 
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e di Sen Giovanni di Firenze (1903). 

Norway: T. Kielland and H.  Gjessing, Gammelt S,dlvi Stavanger 
Amt. (Stavanger, 1918) ; T. Kielland, Soetryk av Norsk Kunsthistorie, 
and Norsk Guldsmedkunst i Middeblderen (1927). 

Poland: Designs for goldsmiths' work by Erasmus Kamyn of 
Poznan (Posen, 1qq2) : and A. Przezdziecki and E. Rastawiecki's book 
on silver work in-Poland. 

Portugal: L. Costa, As Contrastarias em Portugal (1927). 
Russia: N. P. Kondakov, The  Russhn Icon (trans. E. H .  Minns, 

1927) ; Illustrated Catalogue of an  Exhibition of Russian Ecclesiastical 
Art at Moscow, 1913; and Filimonov's catalogues. 

Spain: L. Williams, Arts and Crafts of Older Spain (1907) ; R. R. 
de Arellano, Estudio sobre la historia de la orfebreria toledano (1915) ; 
F. G. Sanchez Canton, Los Arfes Escultores de Plata y Oro, 1501- 
1603 (1920) ; P. M. de Artiiiano, Catalogo de la Exposicion de Orfe- 
breria Civil EspaEolo (1927). See also Burlington Magazine, Mono- 
graph on Spanish Art (1927). 

Sweden: G. Upmark, Guld-och Silversmeder i Sverige, rjzo-1850 
(1925) ; E. Wettergren, The Modern Decorative Arts o f  Sweden 
(1928). 

Switzerland: E. A. Jones, Old Silver, European and American 
(1928). 

North and South America: Mexico: M. H .  Saville, The Goldsmith's 
Art i n  Ancient Mexico (1920) ; M. Romero de Terreros y Vinent, 
Marques de San Francisco, Las Artes Industriales en la Nueva Espafia 
(Mexico, 1923). 

Peru: W. Lehmann and H. Doering, The Art o f  Old Peru, pub. by 
the Royal Ethnographical Museum, Berlin (1924). 

United States: J. H.  Buck, Old Plate, its makers and marks (1903) ; 
Boston Museum, American Silver (1906) and American Church Silver 
(1911) ; Catalogue of an Exhibition of Silver, Metropolitan Museum, 
New York (1911) ; G. M. Curtis, Early Silver o f  Connecticut (1913) ; 
E. A. Jones, The  Old Silver of the American Churches (1913); H.  
French, List of Early American Silversmiths and their Marks (1917) ; 
F.  H. Bigelow, Historic Silver of the XVI I .  and XVI I I .  centuries; the 
Clearwater Collection (1920) ; M. Brix, List of Philadelphia Silver- 
smiths and Allied Artijicers, 1682-1850 (1920) ; S. G. C. Ensko, Amer- 
ican Silversmiths and their Marks (1927). 

Oriental: G. C. M .  Birdwood, Industrial Art o f  India, z vols. 
(1880) ; H .  L.  Tilly, The Silver Work of Burma (1902) ; P. Eudel, 
L'Orfdvrerie AlgLrienne et tunisienne (Algiers, 1902) ; A. P.  Charles, 
Gold and Szlver Ware of the United Provinces (1905) ; 0. M .  Dalton, 
The Treasure of the Oxus, with other examples o f  Oriental Metal work 
(1905, 2nd ed. 1926) ; A. K. Coomaraswamy, Mediaeval Sinhalese Art 
(1909) and The Art and Crafts of India (1911) ; H. L. Roth, Oriental 
Silver, Malay and Chinese (1910) ; V .  A. Smith, A History of Fine 
Art i n  India and Ceylon (1911) ; F. Sarre, Die Kunst des alten Persien 
(1922) ; see also The Journal o f  Indian Art and Industry (1884, etc.). 

MiscelEaneous: Z. Giardini, Promptuurium artis argentariae (roo 
designs for silversmiths' work) (Rome, 1750) ; J. E. Wesseley, Das 
Ornament (1877) ; C. Pulsky, E. Radisics and E. Molinier, Chefs- 
d'oeuvre d'orfdvrerie ayant figure' d Pexposition de Budapest, z vols. 
(1886) ; H. Bouchot, Moddbs d'orfdvrerie d u  XVIIe  et XVII Ie  sihcles 
(100 plates, 1889) ; P. Jessen, Das Ornament des Rococo und seine 
Vorstz~pen (1894), Der Ornamentstich ( ~ g z o ) ,  Meister des Ornament- 
stich (1923-24) ; F. R.  Martin, Schwedische Konigliche Geschenke an  
Russische Zaren 1647-1699 (1900) ; J. Starkie Gardner, Catalogue of 
the Collection of Silversmiths' work of European Origin, pub. by the 
Burlington Fine Arts Club (1901) ; J .  Strzygowski, Koptische Kunst 
in Catalogzce gtntral des antiquite's Bgyptiennes du  Muse'e du Caire, 
Nos. 7001-7394 and 8742-9200 (1901, etc.) ; H. Wilson, Silverwork 
and Jewelry (1903) ; M .  Rosenberg, Geschichte der Goldschmiedekunst 
auf technischer Grundlage, (i) Niello (Frankfurt am Main, 1907, 2nd 
enlarged ed., 1910, etc.) ; (ii) Aushangebogen (1go8), also Jamnitzer 
alle erhaltenen goldschmiedearbeiten verlorene Werke,  Handzeich- 
nungen ( ~ g z o ) ,  and Der Goldschmiede AIerkzeichen (1922-28); IT. 
Dawson, Goldsmiths' and Silversmiths' Work  (1908) ; E. A. Jones, 
The Gold and Silver of Windsor Castle (Letchworth, 1911) ; British 
Museum, Guide t o  the Early Christian and Byzantine Antiquities 
(1921), and Guide t o  Mediaeval Antiquities (1924) ; Victoria and 
Albert Museum, Catalogue o f  Chalices (1922) ; A. 0. Curle, The  
Treasure of Traprain: a Scottish Hoard of Roman Silver Plate (1923) ; 
0 .  M. Dalton, Eait Christian Art (1925) ; A. Eisen, The Great Chalice 
o f  Antioch (1926) ; E. A. Jones, Old Silver, European and American 
(1928). (E.  A. J.) 



SILVERSMITHS' AND GOLDSMITHS' WORK PLATE VI 

EXAMPLES O F  S ILVERSMITHS'  WORK 

1. Si lver-g i l t  cup designed by John Flaxman, 1812, and made by Paul Storr 5. Silver service of modern design ornamented w i t h  ivory or lapis-lazuli 
2. Ant ique reproduction of a George I after-dinner coffee service and tea balls 

caddie used as cigarette jar 6. Hand chased tea service 

3. Sterl ing silver Gui ld cup, English and continental adaption 7. H o t  water jug and coffee pot  of si lver w i t h  chased decorations and fibre 
4. Reproduction i n  ster l ing silver of an early American teapot, sugar bowl  handles and knobs 

and cream pitcher 



PLATE VII SILVERSMITHS7 AND GOLDSMITHS7 WORK 

BY COURTESY OF 0) T H E  R U S S E L L  WORKSHOPS.  L T D . ,  ( 4 )  S P A U L D I N G . G O R H A M  

MODERN DESIGNS I N  SILVER AND OTHER M E T A L S  

1. A pi tcher and t w o  cups by Georg Jensen 4. Modern American sterl ing silverware inspired by  creations of 18th 

2. Teapot, candelabrum, ladle and jar, the work of Georg Jensen century silversmiths 

3. Lef t :  Brass biscuit box w i t h  silver-plated interior. R igh t :  Biscuit box 5. Silver bonbonnibres made by  A. Michefsen (Danish) 

in g i ld ing  metal, w i t h  silver-plated interior. Centre: Copper f ru i t  
dish. Group designed and made by Gordon Russell. Broadway, Wor- 
cestershire 



SILVERSMITHS' AND GOLDSMITHS' WORK PLATE V I I I  

BY COURTESY OF THE GORHAM MANUFACTURING COMPANY 

PROCESSES I N  WORKING SILVER AND GOLD 

1. Heating and alloying the silver in an American plant. The silver is 3. Skilled worker in silverware plant drawing the design on a teapot pre- 
placed i n  a crucible, mixed w i t h  other metals i n  the proper pro- paratory to working 
portions, and melted in the furnace 4. Silver chaser using the snarling iron. A snarling iron has a long beak 

2. Shaping a sheet of sterling silver. The design to be worked into the and is used in making raised work on silverware. The worker Is hold- 
silver tray is seen on the wall in the background ing one end of the snarling iron in a vise and striking the shank w i t h  

a hammer. It makes its impression on the rebound from the inside 



PLATE IX SILVERSMITHS' AND GOLDSMITHS' WORK 

DIFFERENT PROCESSES OF SILVER WORK 

1. Skilled workman engraving w i th  a graver elaborate design on a silver modern mot i f  is expressed in his work. 4. Stamping the Ha l l  Mark on a 
tray. 2. Soldering the top on a silver candlestick. 3. Er ik Magnussen, finished piece of silverware. The Hal l  Mark is used to  identify the maker 
noted European designer, hand-chasing a sterling silver vase. A new and of the piece and the date, and to attemst to the purity of the silver 



SILVEK-TREE- 
SILVER-TREE (Leucadendron argenteum),  a South Afri- 

can tree, the leaves of which are covered with fine silky hairs, and 
are used for painting on. The tree has been nearly exterminated. 
There are about 70 species of the genus Leucadendron (family 
Proteaceae) all South African. 

SILTESTER I., pope, bishop of Rome from Jan. 314 to Dec. 
335, succeeded Melchiades and was followed by Marcus. The 
story of his having baptized Constantine is pure fiction, as almost 
contemporary evid~nce shows the emperor to have received this 
rite near Nicomedia a t  the hands of Eusebius, bishop of that 
city. The so-called Donation of Constantine (q.v.) was long ago 
shown to be  spurious, but the document is of very considerable 
antiquity. I t  was certainly known to Pope Adrian in 778, and was 
inserted in the false decretals towards the middle of the next 
century. 

SILVESTER 11. (Gerbert), pope from 999 till 1003, famous 
under his original name of Gerbert, first as a teacher and after- 
wards as archbishop successively of Reims and Ravenna, was 
an Aquitanian by birth, and was educated at  the abbey of St. 
Gerold in Aurillac. Here he seems t o  have had Gerald for his 
abbot and l?a~ymonc! for his i~s t ruc tor ,  both of whom were 
among the most trusted correspondents of his later life. H e  
visited Rome about 971 in company with his two patrons Count 
Bore1 of Barcelona and Bishop Otho of Ausona. When brought 
before the emperor Otto I., Gerbert admitted his skill in a11 
branches of the quadrivium, but lamented his comparative igno- 
rance of logic. H e  went to  continue his studies under Adalbero a t  
Reims, where he seems t o  have studied and lectured for many 
years, having amongst his pupils Robert, afterwards king of 
France, and Richer. Gerbert's fame spread over Gaul, Germany 
and Italy, till i t  roused the envy of Otric of Saxony (Octricus of 
Magdeburg), who, suspecting that Gerbert erred in his classi- 
fication of the sciences, sent one of his own pupils to  Reims as 
a spy, and then accused Gerbert of his error before Otto 11. The 
emperor commanded the two scholars to appear before him 
a t  Ravenna, about Christmas 980, and the disputation lasted, 
we are told, a whole day. Otto 11. appears to  have given Gerbert 
the abbey of Bobbio, but the abbot found difficulty in collect- 
ing his dues, and returned to Reims as secretary to  Adalbero. 

According to M. Olleris's arrangement of Gerbert's letters, he 
was at  Mantua and Rome in 985. The archbishop died on Jan. 23, 
989, having, according to his secretary's account, designated Ger- 
bert his successor. But the influence of the empress Theophana, 
mother of Otto III., secured the appointment for Arnulf, a bas- 
tard son of Lothair. The new prelate took the oath of fealty to 
Hugh Capet and persuaded Gerbert to  remain with him. When 
Charles of Lorraine, Arnulf's uncle, and the son of Louis IV. 
D'Outremer, surprised Reims in the autumn of the same year, 
Gerbert fell into his hands and for a time continued to serve 
Arnulf, who had gone over to  his uncle's side. He had, however, 
returned to his allegiance to  the house of Capet before the fall of 
Laon placed both Arnulf and Charles a t  the mercy of the French 
king (March 991). Then followed the council of St. Basle, near 
Reims, a t  which Arnulf confessed his treason and was degraded 
from his office (June 17, 991). I n  return for his services Ger- 
bert was elected to succeed the deposed bishop. 

The episcopate of the new metropolitan was marked by a 
vigour and activity that were felt as far as Tours, Orleans and 
Paris. Meanwhile the friends of Arnulf were active in  his behalf, 
and he is  said to have been reinstated after the accession of 
Gregory V. I n  any case Gerbert seems to have left France 
towards the end of 995, as he was present a t  Otto IIf.'s coronation 
at  Rome on May 21, 996. Somewhat later he became Otto's in- 
structor in arithmetic, and had been appointed archbishop of 
Ravenna before May 998. Early in the next year he was elected 
pope (April 999), and took the title of Silvester 11. Gerbert is 
generally credited with having fostered the splendid vision of a 
restored empire that now began to fill Otto's imagination. 

Nor did Silvester 11. confine himself to plans on a large scale. 
H e  is also found confirming his old rival Arnulf in the see of 
Reims; summoning Adalbero or Azelmus of Laon to Rome to 
answer for his crimes; judging between the archbishop of Mainz 

and the bishop of Hildesheim; besieging the revolted town of 
Cesena; flinging the count of AngoulEme into prison for  an 
offence against a bishop; confirming the privileges of Fulda 
abbey; granting charters to bishoprics far away on the Spanish 
mark; and, on the eastern borders of the empire, erecting Prague 
as the seat of an archbishopric for the Slavs. The genuineness of 
the letter to St. Stephen, king of Hungary, to whom he sent a 
golden crown, and whose kingdom he accepted as a fief of the 
Holy See, is contested. Gerbert's dreams for the advancement of 
church and empire were cut short by the death of Otto III. ,  on 
Feb. 4, 1002, followed a year later b y  the death of the pope 
himself, May 12, 1003. H e  was buried i n  the church of St. John 
Lateran. 

Besides being the most distinguished statesman, Gerbert was 
also the most accomplished scholar of his age. His pupil Richer 
has left us a detailed account of his system of teaching a t  Reims. 
So far  as  the trivium is concerned, his text-books were Victorinus's 
translation of Porphyry's Zsagoge, Aristotle's Categories, and 
Cicero's Topics with Manlius's Commentaries. From dialectics 
he urged his pupils to  the study of rhetoric; but, recognizing the 
necessity of a large vocabulary> he a c c ~ ~ s t n m e d  them to read 
Virgil, Statius, Terence, Juvenal, Horace, Persius and Lucan. 
More remarkable still were his methods of teaching the quad- 
rivium. To  assist his lectures on astronomy he constructed elabo- 
rate globes of the terrestrial and celestial spheres, on which 
the course of the planets was marked; for facilitating arithmetical 
and perhaps geometrical processes he constructed an abacus with 
27 divisions and a thousand counters of horn. A younger con- 
temporary speaks of his having made a wonderful clock or sun- 
dial a t  Magdeburg; and we know from his letters that Gerbert was 
accustomed to exchange his globes for mss. of those classical 
authors that his own library did not contain. More extraordinary 
still was his knowledge of music-an accomplishment which seems 
to have been his earliest recommendation t o  Otto I. Gerbert's 
letters contain more than one allusion to organs which he seems to 
have constructed, and William of Malmesbury has preserved an 
account of a wonderful musical instrument still to be seen in his 
days a t  Reims. The same historian tells us that Gerbert borrowed 
from the Arabs (Saraceni) the abacus with ciphers. ( S e e  Nu- 
MERALS.) Perhaps Gerbert's chief claim to the remembrance of 
posterity is t o  be found in the care and expense with which he 
gathered together mss. of the classical writers. His love for litera- 
ture was a passion. I n  the turmoil of his later life he  looked 
back with regret to his student days, and "for all his troubles 
philosophy was his only cure." Everywhere-at Rome, a t  Treves, 
a t  Moutier-en-Der, a t  Gerona in Spain, a t  Barcelona-he had 
friends or agents t o  procure him copies of the great Latin writers 
for Bobbio or Reims. T o  the abbot of Tours he writes that he is 
"labouring assiduously to  form a library," and "throughout Italy, 
Germany and Lorraine (Belgica) is spending vast sums of money 
in the acquisition of mss." I t  is noteworthy, however, that Ger- 
bert never writes for a copy of one of the Christian fathers, his 
aim being, seemingly, to  preserve the fragments of a fast-perish- 
ing secular Latin literature. 

So remarkable a character as that of Gerbert left i ts mark on 
the age, and fables soon began to cluster round his name. See 
FAUST. Towards the end of the 11th century Cardinal Benno, 
the opponent of Hildebrand, is said to have made him the first 
of a long line of magician popes. William of Malmesbury adds a 
love adventure at  Cordova, a compact with the devil, the story of 
a speaking statue that foretold Gerbert's death at  Jerusalem-a 
prophecy fulfilled, somewhat as in the case of Henry IV. of Eng- 
land, by his dying in the Jerusalem church of Rome-and that 
imaginative story of the statue with the legend "Strike here," 
found its way into the Ges fa  R o m a n o ~ u m .  

Gerbert's extant works may be divided into five classes. ( a )  A col- 
lection of letters, some 230 in number, contained for the most part in 
an 11th-century ms. at Leiden. Other important mss. are those of the 
Barberini Library at Rome (late 16th century), of Middlehill (17th 
century), and of St. Peter's abbey, Salzburn. With the letters may be 
grouped the papal decrees of Gerbert when Silvester 11. ( 6 )  The Acta 
concilii Remensis ad Sanctum Basolum, a detailed account of the pro- 
ceedings and discourses at the great council of St. Basle; a shorter 
account of his apologetic speeches at the councils of Mouzon and 



SILVESTER 111.-SIMEON 
Causey; and drafts of the decrees of two or three other councils or 
imperial constitutions promulgated when he was archbishop of 
Ravenna or pope. The important works on the three above-mentioned 
councils are to be found in the 11th-century Leiden ms. just alluded 
to. (c) Gerbert's theological works comprise a Sermo de informatione 
episcoporum and a treatise entitled De corpore et sanguine Domini, 
both of very doubtful authenticity. (d) Of his philosophical works we 
only have one, Libellus de rationali et ratione uti, written at  the re- 
quest of Otto 111. and preserved in an 11th-century ms. a t  Paris. 
(e) His mathematical works consist of a Regula de abaco conrputi, 
of which a 12th-century ms. is to be found at  the Vatican; and a 
Libellus de numerorum divisione (11th- and 12th-century mss. at 
Rome, Montpellier and Paris), dedicated to his friend and correspond- 
ent Constantine of Fleury. A long treatise on geometry, attributed 
to Gerbert, is of somewhat doubtful authenticity. To these may be 
added a very short disquisition on the same subject addressed to 
Adalbold, and a similar one, on one of his own spheres, addressed to 
Constantine, abbot of Micy. All the writings of Gerbert are collected 
in the edition of A. Olleris (Clermont, 1867). 

SILVESTER 111. When Benedict IX. was driven from Rome 
early in January 1044, John, bishop of Sabina, was elected in 
his stead and took the title of Silvester 111. Within three months 
Renedict returned and expelled his rival. Nearly three years 
later (December 1046) the council of Sutri deprived him of his 
bishopric and priesthood. H e  was then sent to  a monastery, 
where he seems t o  have died. 

SILVESTRE DE SACY, ANTOINE ISAAC, BARON 
( I  758-1838), French orientalist, was born in Paris on Sept. 21, 

I 7 58. I n  1781 he entered the civil service, but he retired in  I792 
and lived in seclusion till in I 795 he became professor of Arabic in 
the newly founded school of living Eastern languages. The interval 
was in part devoted t o  the study of the religion of the Druses, 
which was the subject of his last and unfinished work, the Expos4 
de la religion des Druzes ( 2  vols., 1838). Since the death of Johann 
Jakob Reiske, Arabic learning had been in a backward state. In  
the Grammaire erabe (2 vols., 1st ed. 1810, 2nd ed. 1831) and 
the Chrestomathie arabe (3 vols., 1806), together with its supple- 
ment, the Antltologie grammaticale (1829), D e  Sacy supplied 
admirable text-books. I n  1806 he became Persian professor. I n  
1815 he became rector of the university of Paris, and after the 
second restoration he was active on the commission of public 
instruction. With Abel RCmusat he was joint founder of the 
Socie'tS asiatique, and was inspector of oriental types a t  the royal 
printing press. D e  Sacy, who had been created a peer of France 
in  1832, died on Feb. 21, 1838. 

Among his other works are his edition of Hariri (1822, 2nd edition 
by Reinaud, 1847, 1855), with a selected Arabic commentary, and of 
the Alfiya (1833), and his Calila et Dimna (1816),-the Arabic ver- 
sion of that famous collection of Buddhist animal tales which has been 
in various forms one of the most popular books of the world; a ver- 
sion of Abd-Allatif, Relation arabe sur PEgypte, and essays on the 
history of the law of property in Egypt since the Arab conquest 
(1805-18). TO biblical criticism he contributed a memoir on the 
Samaritan Arabic of the Pentateuch (MLm. Acad. des Znscr. vol. 
xlix.), and editions of the Arabic and Syriac New Testaments for the 
British and Foreign Bible Society. Of the brilliant teachers who went 
out from his lecture-room may be mentioned Professor Heinrich 
Leberecht Fleischer (1801-88), who contributed elaborate notes and 
corrections to the Grammaire arabe (Kleilzere Schriften, vol. i., 1885). 

SILVESTRINES or  SYLVESTRINES, a n  order of monks 
under the Benedictine rule, founded 1231 by St. Silvester Gozzo- 
lini, who in 1231 built a monastery a t  Montefano. The rule was 
the Benedictine, but as  regards poverty i n  external things, far 
stricter than the Benedictine. The order was approved in I247 
by Innocent IV., and a t  Silvester's death in  126 7 there were eleven 
Silvestrine monasteries. At a later date there were 56, mostly in 
Umbria, Tuscany and the March of Ancona. I n  1907 there were 
nine Silvestrine houses, one in  Rome, and about 60 choir monks. 

See Max Heimbucher, Orden u. Kongregationen (1907), i. 5 30; 
Wetzer u. Welte, Kirchenlexicon (ed. 2) ; and the Catholic Encyclo- 
paedia, art. "Sylvestrines." 

SILVICULTURE is the technical branch of forestry (q.v.) 
which is concerned with the establishment and maintenance of 
the forest. See ARBORICULTURE. 

SIMALUR (SIRIEULOE;), the northernmost island of the 
chain off the west coast of Sumatra, Netherlands Indies. I t  is 
about 54 miles long, and is hilly, the coasts being rocky and reef- 

bound. Sinabang, on a bay in the southeast, is the capital, and 
port, where vessels of the Royal Packet Navigation company ordi- 
narily call, giving connection with Tapa Tuan, on the Sumatran 
mainland; there is also a cable between Simalur and Singkep, in 
Achin, Sumatra. Other small places on the coast are Sibigo and 
Sigule; they are connected by a road. The Banyak islands, nearly 
70 in number, lie southeast of Simalur. They are prolific in coco- 
nut palms and form a port of call, for copra. Simalur was occu- 
pied by the Japanese in World War 11. 

SIMANCAS, a town of Spain, in the province of Valladolid; 
8 mi. S.W. of Valladolid, on the road to Zamora and the right 
bank of the river Pisuerga. Pop. (1930) 1,195 Simancas is a 
town of great antiquity, the Roman Septimanca, with a citadel 
dating from the Moorish occupation in the 9th century. In  934 
it  was the scene of a battle between the Moors and Christians. 
The citadel is now the Archivo General del Reino, to which the 
national archives of Spain were removed by order of Philip 11. 
in 1563. Their transference thither was first suggested to Charles 
V. by Cardinal Ximenes or Cisneros (d. I 51 7). The extensive 
alterations were made by three celebrated 16th-century architects, 
Juan de Herrera, Alonso Berruguete and Juan Gomez de Mora; 
the arrangement of the papers was entrusted to Diego de Ayala. 
They include important private as well as state papers. The 
archives of the Indies were transferred in 1784 to the Lonja of 
Seville. - . - - - - . 

SIMBIRSK: see ULIANOVSK. 
SIMCOE, JOHN GRAVES ( I  752-1806), British soldier 

and first lieutenant-governor of Upper Canada, was born a t  Cot- 
terstock, Northumberland, on Feb. 25, 1752. H e  entered the 
army, and first saw active service a t  Boston in I 7 75, remaining 
in America during the greater part of the Revolutionary War. 
His militarv career i n  America ended with the surrender of Corn- 
wallis a t  Yorktown (Oct. 19, 1781). I n  1791 he was appointed 
lieutenant-governor of the new province of Upper Canada. H e  
reached Kingston, Upper Canada, on July I, 1792. There the 
first council was assembled, the government of the new province 
proclaimed, and the oaths of office taken. Simcoe's ideas of 
colonial government were dominated by  military and aristocratic 
conceptions quite unsuited to  the pioneer conditions of Upper 
Canada, and there was friction with the colonists and with Lord 
Dorchester, the governor-general. H e  left Canada in September 
1796. After some service i n  England he had been designated 
commander-in-chief for  India t o  succeed Lord Lake, when he 
died a t  Exeter on Oct. 26, 1806. 

See D. C. Scott, John Graves Simcoe (190 5 ) .  
SIMEON, in  the Old Testament, the name of a tribe of Israel, 

named after the second son of Jacob by  Leah (Gen. xxix. 33). 
According to Gen. xxxiv., the brothers Simeon and Levi massacred 
the males of Shechem t o  avenge the violation of their sister 
Dinah ("judgment") by  Shechem the son of Hamor. Jacob dis- 
avowed the act, and on his deathbed solemnly cursed their ferocity, 
condemning the two to be divided in Jacob and scattered in Israel 
(xlix. 5-7). Subsequently the priestly Levites are found distributed 
throughout Israel without portion or inheritance (Deut. xviii. I, 

Josh. xiii. 14). 
On the other hand, Simeon is reckoned among the N. tribes in  

2 Chron. xv. g, xxxiv. 6, but is elsewhere assigned a district in S. 
Palestine, the cities of which are otherwise ascribed t o  Judah 
(cf. Josh. xix. 1-9 with xv. 26-32). An interpolation i n  I Chron. 
iv. 31 states that Judah was their seat i n  David's time, but there 
is no support for this in  other records (see I Sam. xxvii., xxx.). 
I n  fact, Simeon is not mentioned i n  the "blessing of Moses" 
(Deut. xxxiii., see S. R. Driver, Deut. p. 397 seq.), o r  in  the stories 
of the "judges"; and notwithstanding references to  it  in the chron- 
icler's history of the monarchy, it  is not named in the earlier books 
of Samuel and Kings. But is Gen. xxxiv. t o  be taken literally? 
Shechem is the famous holy city, Hamor a well-known native fam- 
ily, Jacob talks of himself as being "few in number," and the deeds 
of Simeon and Levi are those of communities, not of individuals. 
What historical facts are thus represented, and how they are to  be 
brought into line with the early history of Israel, are problems 
which have defied solution (see J. Skinner, Genesis, p. 4 2 1  seq.). 
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I t  is conjectured that Dinah represents a clan or group (c f .  DAN) I 
which settled in Shechem and was exposed to danger (e.g., oppres- 
sion or absorption) ; the tribes Simeon and Levi intervened on its 
behalf, the ensuing massacre was avenged by the Canaanites, and 
the two were broken up. These events are supposed to belong 
to an early stage in  the invasion of Palestine by the Israelites 
( I  jth-13th century B.c.), perhaps to a preliminary settlement by 
the "sons" of Leah (Reubcn, Simeon, Levi and Judah), previous 
to the entrance of the "son" of Rachel, Joseph, the "father" of 
Ephraim and Manasseh. 

In  the New Testament, ( I )  the seer who recognized the infant 
Jesus as the Redeemer; (2) an alternate form of Simon. 

SIMEON (or SYMEON) OF DURHANI (d. after I I Z ~ ) ,  
English chronicler, embraced the monastic life before the year 
1083 in the monastery of Jarrow; but only made his profession a t  
a later date, after he had removed with the rest of his community 
to Durham. H e  composed his Historia ecclesiae Dunelmensis, ex- 
tending to the year 1096, a t  some date between 1104 and 1108. 
The original manuscript is a t  Durham in the library of Bishop 
Cosin. There are two continuations, both anonymous. The first 
carries the history from 1096 to the death of Ranulf Fiaal'odrd 
(1129); the second extends from 1x33 to 1144. A Cambridge ms. 
contains a third continuation covering the years 1141-11 j4. 
About 1129 Simeon undertook to write a Historia regum Anglo- 
r u m  et Dacorz~m.  This begins at  the point where the Ecclesiastical 
History of Bede ends. The section dealing with the years 1119- 
I I 29 is, however, an independent and practically contemporaneous 
narrative. 

The most complete modern edition of his works is that of Thomas 
Arnold ("Rolls" series, 2 vols.,. 188:-1885). Simeon's.works have been 
translated by J. stevenson m his Church Htstorzans o f  England, 
vol. iii. part ii. (1855). 

SIMEON STYLITES, ST. (390-4591, the first and most 
famous of the Pillar-hermits (Gr. a~cXos, pillar), was born in N. 
Syria. After having been expelled from a monastery for his 
excessive austerities, a t  thirty years of age he built a pillar six 
feet high on which he took u p  his abode. H e  made new pillars 
higher and higher, till after ten years he reached the height of sixty 
feet. On this pillar he lived for thirty years without ever descend- 
ing. A railing ran round the capital of the pillar, and a ladder 
enabled his disciples to  take him the necessaries of life. From 
his ~ i l l a r  he preached and exercised a great influence, converting 
numbers of heathen and taking part in ecclesiastical politics. The 
facts would seem incredible were they not vouched for  by -Thee- 
doret, who knew him personally (Historia religiosa, c. 26). More- 
over, Simeon had many imitators, well authenticated pillar- 
hermits being met with till the 16th century. 

The standard work on the subject is Les StyEtes (18951, by H. 
Delehaye, the Bollandist ; for a summary see the article "Saulenheilige," 
in Herzog's Realencyklopadie (ed. 3 ) .  On Simeon see Th. Noldeke's 
Sketches from Eastern History (1892), p. z 10, the Dictionary of 
Christian Biography and The Catholic Encyclopaedia. 

SIMFEROPOL, the administrative centre of the Crimean 
A.S.S.R., situated on the northern slopes of the Chatyr-dagh 

. . .  
can he so placed that al! lines A:A;, B:&, ClC2, - - - , jo~nlng corre- 
sponding points form a pencil whose vertex, 0, divides each line 
into segments having a constant ratio r. I n  the figure here shown, 
the constant ratio is 2/3. Two figures are said t o  be similar when 

t h e ~ r  systems of points are simi- 
lar. The point 0 is called the 
centre o f  similitude. If  r= I,  the 
figures are said t o  be symmet r i c  
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A ,  E with  respect to tlze centre 0 (see  SYMMETRY). 
S IMILAR F I G U R E S  SIMLA, a town and district 

in British India, in the Punjab. The town is the summer residence 
of the viceroy and staff of the supreme government, and also of 
the Punjab government. I t  is 58 m. by cart-road from the  railway 
station of Kalka. A metre-gauge railway, 68 m. long, was opened 
from Kalka t o  Simla in 1903. The population i n  1931 was 18,144, 
but that was only the winter population. The sanatorium of 
Simla occupies a spur of the lower Himalaya, running east and 
west for about 6 m. The ridge culminates a t  the east i n  the 
eminence of Jakko, in the vicinity of which bungalows are  most 
i~urnerous; the vi~eregai lodge srands on Observatory Hiii. The 
east of the station is known as Chota Simla and the west as 
Boileauganj. The situation is one of great beauty; and the houses, 
built separately, lie a t  elevations between 6,600 and 8,000 ft. 
above sea-level. T o  the north, a beautiful wooded spur, branching 
from the main ridge, is known as Elysium. Three miles west is 
the cantonment of Jutogh. The minor sanatoria of Kasauli, 
Sabathu, Dagshai and Solon lie some distance t o  the south. The 
first European house a t  Simla was built in 1819, and the place 
was first visited by a governor-general in 1827. It has gradually 
become the permanent headquarters of many of the 
establishments. The two chief medical institutions are  the  Ripon 
and Walker hospitals. 

The DISTRICT OF SIMLA has an area of IOI sq.m., and had a 
population in 1931 of 36,768. The mountains of Simla and the 
surrounding states compose the southern outliers of the great 
central chain of the East Himalaya. Throughout all the hills for- 
ests of deodar abound, while rhododendrons clothe the  slopes up  
to the limit of perpetual snow. The principal rivers are  the Sutlej, 
Pabar, Giri, Gambhar and Sarsa. 

The acquisition of the patches of territory forming t h e  district 
dates from various times subsequent to  the close of the Gurkha 
War in  1816. The Simla Hill States-which as  now constituted 
number 27 in all-include Jubbal, Bashahr, Keonthal, Baghal and 
Hindur. The States of Sirmor (Nahan) and Bilaspur are  under the 
direct control of the Government of India. 

SIMMEL, GEORG (18 58-1g18), German philosopher and 
sociologist, was born in Berlin on March I, 1858. Professor of 
p ~ ~ ~ o s o p ~ y  first in ~ ~ ~ l i ~  (1901), then in Strasbourg (I  g14), 
Simmel was one of the first academic ~ h i l o s o ~ h e r s  to apply ~ h i l o s -  
ophy to history and sociology. His philosophy centres round the , conception of a spiritual life, various in its forms, and obedient t o  
its own laws, whose external manifestations are t o  be  seen in 

mountains in 44' N., 34' 3. E. on the Salgar river. Simferopol 
grew rapidly after the railway linking it  with the main Russian 
net was constructed. Pop. (1926) 80,719. The small fortress of 
Napoli erected by  the ruler of Taurida about IOO B.C. existed near 
the town until the end of the 3rd century. Later i t  was a Tatar 
settlement Ak-mechet (Sultan Serai) the residence of the chief 
military commander of the khan. It was captured and burnt by 
the ~~~~i~~~ in 1736 ~f~~~ the conquest of the crimes by the 
Russians in  1784, it received its present name. 

SIMILAR FIGURES. Geometric figures are said to  be 
similar if they have the same shape but not necessarily the same 
size; e.g., any two squares are similar; if they are of the same 
size, they are congruent, or identically equal, but they are still 
similar. Any two circles are similar, but not any two ellipses, for 
ellipses may have different shapes (see ELLIPSE). Solids may also 
be similar, as in  the case of cubes or of spheres. Similarity of 
figures is the basis of trigonometry (q.v.) and of indirect measures 
in  general. Speaking more precisely, two systems of points, 
Al, B:, C1, . . . and A;,  B;, C2, . . . are said to be similar when they 

sociology and the arts. The ultimate theme of his works, w h ~ c h  
are written in a brilliant and very personal style, is nearly always 
the connection between life and the metaphysical general p i n -  
ciples, revealed to the philosopher in  concrete existence. H e  died 
in Strasbourg on Sept. 28, 1918. 

Simmel's chief works are: Uber Soczale Differencierung (1890) ; 
Einleitung in die Moralwissenschaft (1892-93) ; Philosophie des Geldes 
(1900) ; Kant (1904) ; Die Probleme der GeschichtsphilosoPhie, 2nd ed. 
(1905) ; Schopenhauer und Nietcsche (1907) ; Die Religion (1907) ; 
Philosophische Kultur (1911) ; Rembrandt (1917) ; Grundfragen der 
Soziologie (1917) ; Lebensanschauung (1918). See W. Knevels, Szm- 
mels Rerigiolzstheorie (1920) ; N. J. Spykman, The Social Theory od 
G-  Simmez (19~5). 

SIMMONS, EDWARD EMERSON (1852-1931), Amer- 
ican artist, was born a t  Concord, Mass., on Oct. 27, 1852. H e  
graduated from Harvard college in 1874, and was a pupil of 
Lefebvre and Boulanger in Paris, where he took a gold medal. 
He was awarded the prize by the Municipal Art Society of New 
York for a mural decorative scheme, which he carried out for the 
criminal courts building, later decorating the Waldorf-Astorla 
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hotel in New York, the library of Congress, Washington, and the 
capitol a t  St. Paul, Minn., and many other public and private 
buildings. H e  was elected to the National Institute of Arts and 
Letters and was one of the original members of the Ten American 
Painters. 

SIMMS, WILLIAM GILMORE (1806-18 jo),  American 
poet, novelist, dramatist and historian, was born a t  Charleston, S. 
C., April 17, 1806. His mother died in his infancy; his father, 
having failed in business, embarked on a series of wanderings on 
the border, fighting Indians and finally settling on a plantation 
in Mississippi. T o  the father's tales of wild adventure and the 
son's observation of frontier types on a visit to  the West must 
be attributed some of the best features of Simms's border ro- 
mances. I n  general, however, his life and work were shaped by 
the fact that he made his home in Charleston, where his grand- 
mother had reared him. First an apprentice to a druggist, then a 
lawyer and an editor, largely self-educated, he received little 
recognition from the aristocrats of that city, in spite of his life- 
long devotion to the literature of the South. He gave advice and 
financial help to  the literary aspirants who besieged him; he con- 
tributed with little or no remuneration reams of material to the 
feeble southern papers and magazines, six of which he founded 
and conducted; but he was compelled to  go to the North, where 
he sold the serial and book rights of most of his tales, to  obtain 
the money and fame his own city denied him. H e  served in the 
South Carolina legislature, but lost by one vote the post of lieu- 
tenant governor. His later life was shadowed by poverty, by the 
burning of his home and library during the Civil War, by the 
defeat of the secessionist cause which he had supported and by 
the death of his second wife and several beloved children. Never- 
theless, he remained a gallant figure, writing unceasingly until 
the break-down that came before his death at  Charleston June 11, 
1870. 

Of his literary output Simms's novels are most important, ranking 
him next to Cooper in the depiction of frontier life. His novel of the 
Indians, The  Yemassee (183 j )  ; his Revolutionary series, including The  
Partisan (1835),  Meltichampe (1836),  Katherine Walton ( 1 8 5 1 ) ,  The  
Sword and the Distaff (1852 ; published later as Woodcraf t ) ,  T h e  
Forayers (1855) ,  and Eutaw (1856) ; and his tale of the outlaws of the 
West, Border Beagles (1840) ,  are particularly to be commended. Beau- 
chempe (1842) and Charlemont ( 1 8 5 6 ) ,  both based on a famous 
Kentucky murder used by Poe and other writers, are also of interest. 

As a novelist Simms's greatest weaknesses were his carelessness in 
technique, due to hasty composition, and his excessive use of the hor- 
rible ; his chief sources of strength were his inventiveness, his vivid des- 
criptive powers, and his bold characterization of eccentric border types. 
He prepared the materials for his historical romances with the care of 
an antiquarian and he realized the value of fiction for social history- 
a fact that is brought out in the best of his collections of short stories, 
T h e  W i g w a m  and the Cabin (1845-46; published in Aberdeen as 
L i f e  i n  America, 1858). His poems, largely of a sentimental, dreamy 
type, were published in two volumes in 18j3,  after being issued in 
various minor compilations. Simms's scholastic deficiencies, which he 
himself felt keenly, prevented his Supplement t o  tlze Plays of William 
Shakespeare (1848) from being of value save as a revelation of his 
tastes. His History of South Carolina (1840; many times republished, 
and still used in the public schools of the State), his other works 
devoted to South Carolina, and his edition of the W a r  Poetry of the 
South (1867) reveal his loyalty to his section. Of his biographies the 
best probably are the lives of the Chevalier Bayard (1847) and 
Captain John Smith (1846) ,  although the Life of Francis Marion 
(1844) appeared in the greatest number of editions. A revised edition 
of his more important works appeared in ten volumes in 1882. 

W. P. Trent's William Gilmore Simms (1892) is an admirable 
biography. See also 0. Wegelin's List of the Separate Writings o f  
William Gilmore Simms (1906) and John Erskine's Leading American 
Novelists (1910).  

SIMNEL, LAMBERT (fl .  147 7-1534), English impostor, 
was probably the son of a tradesman a t  Oxford. He was about ten 
years old in 1487, and was described as a handsome youth of 
intelligence and good manners. I n  1486, the year following the 
accession of Henry VII., rumours were spread by the Yorkists 
that the two sons of Edward IV., who had been murdered in the 
Tower of London, were still alive. A young Oxford priest, Richard 
Symonds by name, decided to put forward the boy Simnel as one 
of these princes. H e  provided him with a suitable education, 
hut meanwhile a report having gained currency that the young 
earl of Warwick, son of Edward IV.'s brother George, duke of 

Clarence, had died in the Tower, Symonds decided that the irn 
personation of Warwick would be more effective. The Yorkists 
had many adherents in Ireland, and thither Lambert Simnel was 
taken by Symonds early in 1487. He gained the support of the 
earl of Kildare, the archbishop of Dublin, the lord chancellor and 
a powerful following, and was crowned as King Edward VI. in 
the cathedral in Dublin on May 24, 1487. Messages asking for 
help were sent to  Margaret, duchess of Burgundy, sister of Ed- 
ward IV., to Sir Thomas Broughton and other Yorkist lee a d ers. 

On Feb. 2, 1487 Henry VII. held a council a t  Sheen to concert 
measures for dealing with the conspiracy. Elizabeth Woodville. 
widow of Edward IV., was imprisoned in the convent of Ber- 
mondsey; and the real earl of Warwick was shown in public in 
the streets of London. John de la Pole, earl of Lincoln, himself a 
nephew of Edward IV., had probably connived at  the Simnel im- 
personation. H e  now fled to Flanders, where he joined Lord 
Lovell, who had headed an unsuccessful Yorkist rising in 1486, 
and in May 1487 the two lords proceeded to Dublin, where they 
landed a few days before the coronation of Lambert Simnel. 
They were accompanied by 2,000 German soldiers under Martin 
Schwartz, procured by Margaret of Burgundy to support the 
enterprise, Margaret having recognized Simnel as her nephew. 
This force, together with some ill-armed Irish levies commanded 
by Sir Thomas Fitzgerald, landed in Lancashire on June 4. King 
Henry immediately marched to Nottingham, where his army was 
strengthened by the addition of 6,000 men. Making for the 
fortress of Newark, Lincoln and Sir Thomas Broughton, accom- 
panied by Simnel, attacked the royal army near Stoke-on-Trent 
on June 16, 1487. After a fierce and stubborn struggle the Royal- 
ists were completely victorious, though they left 2 ,000  men on 
the field; Lincoln, Schwartz and Fitzgerald with 4,000 of their 
followers were killed. and Lovell and Broughton disappeared 
The priest Symonds and Simnel were taken prisoners. Henry VII  . 
recognizing that Lambert Simnel had been a tool in Yorkist hands, 
took him into his own service as a scullion. H e  was later pro- 
moted to be royal falconer, and is said to have afterwards become 
a servant in the household of Sir Thomas Lovell. H e  was still 
living in the year 1534. 

See Bacon, History o f  Henry V I I . ,  with notes by J. R. Lumby 
(1881) ; Bagwell, Ireland under the Tudors ( 3  vols., 1885-1890) ; James 
Gairdner, Henry V I I .  (London, 1889) and Letters and Papers illus- 
trative of the reigns o f  Richard I I I .  and Henry V I I .  ("Rolls" series, 
2 vols., London. 1861-1863) ; T h e  Political History o f  England, vol. v., 
by H. A.  L. Fisher (London, 1906) ; and W .  Busch, England under the 
Tudors (1895) .  For a contemporary account see Polydore Vergil, 
Anglicae historiae, to which all the later narratives are indebted. 

SIMOCATTA1, THEOPHYLACT, Byzantine historian, a 
native of Egypt, held an official position a t  Constantinople during 
the reign of Heraclius (610-640). H e  is best known as the author 
of a history, in eight books, of the reign of the emperor Maurice 
(582-602), for which period he is the best and oldest authority. 
The work describes the wars with the Persians, the Avars and 
Slavs, and the emperor's tragic end (ed. pr. by J. Pontanus, 
1609; best edition by C. de Boor, 1887, with a valuable Index 
Graecitatis). "His want of judgment renders him diffuse in trifles 
and concise in the most interesting facts" (Gibbon), but his 
general trustworthiness is admitted. The  history contains an 
introduction in the form of a dialogue between History and 
Philosophy. 

Simocatta was also the author of PIzysical Problems,  a work on 
natural history (ed. J. Ideler in Phys ic i  e t  medic i  Graeci  miizores, 
i. 1841); and of a collection of 85 essays in epistolatory form. 
The best edition is by R. Hercher in Epistolographi  Graeci  (1873). 
The letters were translated into Latin (1509) by Copernicus (re- 
printed 1873 by F. Hipler in Spicilegiz~nz Copernicanum) .  

See C. Krumbacher, Geschichte der bysantinischen Literatar (1897).  
SIMON, SIR JOHN (1816-1904)) English surgeon and sani- 

tary reformer, was born in London on Oct. 10, 1816. I n  the 
spring of 1844 he gained the first Astley Cooper prize by a 
physiological essay on the thymus gland, and the following year 
was elected F.R.S. Simon published many clinical surgical lectures 
of the greatest importance, and contributed an article on "In- 

'Other forms of the name are Simocattos, Simocatos, Simocates. 
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flammation" to Holmes's System of Surgery which has become 
a classic of its kind. I t  was, however, on his appointment in 1848 
as  medical officer of health to  the City of London, and afterwards 
t o  the Government, that his great abilities in sanitary science 
found full scope. Simon call claim priority over Cock in the opera- 
tion of perineal puncture of the urethra in cases of retention from 
stricture. H e  died on July 23, 1904. 

SIMON, SIR JOHN ALLSEBROOK (1873- ), Brit- 
ish politician and lawyer, the son of a Congregational minister, 
born Feb. 28, 1873, a t  Manchester, educated at  Fettes College, 
Edinburgh, and Wadham College, Oxford, where he was a scholar. 
H e  became president of the Union in 1896, and was subsequently 
elected fellow of -411 Souls. H e  went to  the Bar, became Barstow 
Law scholar in 1898, and was called in 1899. His manifest abilities 
and the persuasiveness of his advocacy soon brought him to 
notice; he was chosen one of the counsel for  the British Govt. in 
the arbitration on the Alaska Boundary in 1903; and he rapidly 
attained so considerable a practice that he was able to take silk 
in 1908. H e  had gone into politics, and was elected Liberal mem- 
ber for Walthamstow a t  the general election of 1906. At first, 
prohahly owing to his ahsorption in his lega! work, he did not 
command nearly so much attention in Parliament as his Wadham 
contemporary and fellow-lawyer, F.  E .  Smith (afterwards Lord 
Birkenhead). But he gradually made his way, and was appointed 
by Asquith Solicitor-General in 1910, was knighted the same year, 
and became Attorney-General with a seat in the Cabinet in 1913. 

On the outbreak of the war in 1914, his resignation, along with 
those of Lord Morley and Burns, was expected; but he finally 
decided to remain with his chief and the bulk of his colleagues. 
When the first war Coalition Government was formed, in 
May 191 j, he was offered the lord chancellorship, but he declined 
the greatest prize of his profession as he preferred a political 
career in the Commons. Accordingly he  accepted the home secre- 
taryship, and gave up  his legal practice. Early, however, in the 
following year, owing to his inability to accept the Government 
bill for compulsory military service, he resigned his office and 
led a fruitless opposition to  the measure in the House; and then 
went out to the front in France as a major in the R.A.F. He sub- 
sequently resumed practice as a barrister, and immediately re- 
gained his position in  the front rank of his profession. On the 
break between Asquith and Lloyd George in 1916, John Simon 
adhered to the former. H e  lost his seat in  Parliament at the gen- 
era1 election in Dec. 1918, but was returned for Spen Valley in 
1922. In  May 1926 he made a deep impression by arguing in Par- 
liament that the general strike was not covered by the Trades Dis- 
putes Act. I n  January 1928 he was appointed chairman of the 
Indian Statutory Commission. H e  received the G.C.S.I., 1930, and 
G.C.V.O., 1937. H e  was foreign secretary (1931-35)) home secre- 
tary (193 5-37), and chancellor of the exchequer (1937- ). 

SIMON, JULES FRANCOIS (1814-18~6), French states- 
man and philosopher, was born at  Lorient on Dec. 27, 1814 His 
father was a linen-draper from Lorraine, u,ho abjured Prates- 
tantism before his second marriage (of which Jules Simon was 
the son) with a Breton' The name was Suisse, 
which Simon dropped in favour of his third Prenomen. At the 
ficole Normale in Paris he came in contact with Victor Cousin, 
who sent him to Caen and then to Versailles to teach philosophy. 
H e  helped Cousin, without receiving any recognition, in his trans- 
l a t h s  from Plate, and in 1839 became his deputy in the chair 
of philosophy a t  the Sorbonne, with the meagre salary of 83 francs 
per month. H e  also lectured on the history of philosophy a t  
the ficole Normale. At this period he edited the works of Male- 
branche (2 vols., 1842), of Descartes (1842), Bossuet (1842) 
and of Arnauld (1843), and in 1844-1845 appeared the two 
volumes of his Histowe de l'e'cole d'rllexadrie. H e  became a 
regular contributor to  the Revue des deux nzondes, and in 1847, 
with AmedCe Jacques and fimile Saisset, founded the Liberte' 
de penser, with the intention of throwing off the yoke of Cousin, 
but he retired when Jacques allowed the insertion of an article 
advocating the principles of collectivism. In  1848 he represented 
the CBtes-du-Nord in the National Assembly, and in 1849 entered 

lican opinions. After the coup d'e'tat, which was followed by his 
dismissal from his professorship, he used his leisure in writ- 
ing Le Devoir (1853), which was translated into modern Greek 
and Swedish, La Religion natn6relle (1856, Eng. trans., 1887), 
La Liberte' de conscience (18 j7),  La Liberte' politique (18 j9),  
La Liberte' civile (18;9), L'OuvriBre (1861), L'Bcole (1864), 
Le Travail (1866), L'Ouvm'er de huit ans (1867) and others. 
I n  1863 he was returned to the Corps LCgislatif for the 8th 
circonscriptio?~ of the Seine, and supported "les Cinq" in their 
opposition to  the government. 

H e  became minister of instruction in the government of Na- 
tional Defence on Sept. j ,  1870. After the capitulation of Paris 
in January 1871 he was sent down to Bordeaux to prevent the 
resistance of Gambetta to  the peace. But a t  Bordeaux Gambetta, 
who had issued a proclamation excluding from the elections offi- 
cials under the Empire, was all powerful. H e  affected to dispute 
Jules Simon's credentials, and issued orders for his arrest. Mean- 
while Simon had found means of communication with Paris, and 
on Feb. 6.  was reinforced by Eugene Pelletan, E. Arago and 
Garnier-Pages. Gambetta resigned, and the ministry of the In- 
terior, though nominally gillen to . h g o  to avoid the z p p e ~ ~ ~ n c e  
of a personal issue, was really in Simon's hands. Defeated in the 
department of the Seine, he sat for the blarne in  the National 
Assembly, and resumed the portfolio of education in the first 
cabinet of M. Thiers's presidency. H e  retained office until a week 
before the fall of Thiers in 1873. 

Simon was regarded by the monarchical Right as one of the 
most dangerous obstacles in the way of a restoration, which he 
did as much as any man (except perhaps the comte de Chambord 
himself) to prevent, but by the extreme Left he was distrusted 
for his moderate views, and Gambetta never forgave his victory 

, at  Bordeaux. I n  1875 he became a member of the French 
Academy and a life senator, and in 1876, on the resignation of 
M. Dufaure, was summoned to form a cabinet. H e  replaced anti- 
republican functionaries in the civil service by republicans, and 
held his own until May 3, 1877, when he adopted a motion car- 
ried by a large majority in the Chamber inviting the cabinet to 
Use all means for the repression of clerical agitation. Marshal 
MacMahon then practically demanded his resignation. This act 
of the president, known as the "Seize Mai," drove him finally 
from office. H e  justified his action in submitting instead of ap- 
pealing to the (3amber by his fear of providing an opportunity 
for a coup d'e'fat on the part of the i~arshal .  

The rejection (1880) of article 7 of Ferry's Education Act, by 
which the profession of teaching would have been forbidden to 
members of non-authorized congregations, was due to Simon's 
intervention. H e  was in fact the chief of the Left Centre opposed 
to the radicalism of Jules GrCvy and Gambetta. H e  was director 
of the Gaulois from 1879 to 1881, and his influence in the 
Country among moderate republicans was retained by his articles 
in the Matin from 1882 onwards, in the Jour?zul des De'bats, which 
he joined in 1886, and in the Tenzps from 1890. 

He left accounts of some of the events in which he had participated 
in Souvenirs du septembre Gouvernement de M .  I.hiers 
(2 vols, 1878), in Me'moires des autres (1889), Nouveaux lnCmoires 
des autres (1891) and Les Derniers me'moires des autres (18g7), while 
his sketch of Victor Cousin (1887) was a further contribution to con- 
temporary history. For his personal history the Premiers me'moires 
(1900) and Le Soir de ma journke (rgoz), edited by his son Gustave 
Simon, may be supplemented by LCon SCchC,s Figures bretonnes, Jules 
Simon, sa vie, son oeuvre (new ed., 1898), and G. Picot, Jfbles Simon: 
notice historiqz~e . . . (1897) ; also by many references to periodical 
literature and collected essays in Hugo P. Thieme's Guide biblio- 
graphiqve de la litt. f r u n ~ .  de I8O0 ci IPo6 (1907). 

SIMON, RICHARD (1638-1712)~ French biblical critic, 
born at  Dieppe on May 13, 1638, was educated by  the Fathers of 
the Oratory a t  Dieppe and at  the university of Paris. Simon 
entered the priesthood in 1670, and the same year wrote a 
pamphlet in defence of the Jews of Metz, who had been accused 
of having murdered a Christian child. About this time began his 

/ controversies with the Port Royalists and with the Benedictines, 
and his enemies sought t o  drive him from Paris. H e  was engaged 

/ at  the time in superintending the printing of his Histoire critique , 
the Council of State, but was retired on account of his repub- / dzc Vieux Testament, which was to be dedicated to  Louis XIV. 



SIMON-SIMONIDES OF CEOS 
The proof sheets were held up pending the return of the king 
from Flanders, and fell into the hands of the Port Royalists, who 
had in hand a translation into French of the Prolegomena to 
Walton's  Polyglott. Simon now announced his intention of pub- 
lishing an annotated edition of the Prolegomena, and actually 
added to the Critical History a translation of the last four chapters 
of that work, which had formed no part of his original plan. 
Simon's announcement prevented the appearance of the projected 
translation, but his enemies found the desired opportunity in the 
alleged heterodoxy of some of the views expressed by Simon. A 
decree of the council of state was obtained, and the whole im- 
pression, consistin4 of 1,300 copies, was seized by  the police and 
destroyed. Simon was expelled by  the Oratorians from their 
fellowship, and retired in  1679 to his curacy of Bolleville, Nor- 
mandy. Finally the Critical History appeared, with Simon's 
name on the title page, in the year 1685, from the press of Reenier 
Leers in Rotterdam. Simon died a t  Dieppe on April 11, 1712. 

The remainihg works of Simon were: Histoire critique du  texte du 
Nouveau Testament (1689), Histoire critique des versions du Nouveau 
Testament (1690) ; Histoire critique des principaux commentateurs 
du  Nouveau Testament (1693), and his Nouvelles Observations sur le 
texte et les versions du Nouveau Testament (1695). 

The principal authorities for the life of Simon are the life or 
"Cloge" by his grand-nephew De la Martinihre in vol. i. of the Lettres 
choisies (4 vols., 1730) ; Richard Simon et son Vieux Testament, by A 
Bernus (Lausanne, 1869) ; H. Margival, Essai sur Richard Simon et 
la critique biblique au XVIIe  siicle (rgm). For the bibliography, 
see, in addition to the various editions of Simon's works, A. Bernus, 
Notice bibliographique sur Richard Simon (Basel, 1882). 

SIMON, THOMAS ( c .  1623-1665), English medallist, was 
born, according to Vertue, in Yorkshire about 1623. He studied 
engraving under Nicholas Briot, and about 1635 received a post 
in connection with the mint. I n  1645 he was appointed by the 
parliameiit joint chief engraver along with Edward Wade, and, 
having executed the great seal of the Commonwealth and dies 
for the coinage, he was promoted to be chief engraver to the 
mint and seals. H e  produced several fine portrait medals of 
Cromwell, one of which is copied from a miniature by Cooper. 
After the Restoration he was appointed engraver of the king's 
seals. On the occasion of his contest with the brothers Roettiers, 
who were employed by  the mint in 1662, Simon produced his 
celebrated crown of Charles II., on the margin of which he 
engraved a petition to the king. This is usually considered his 
masterpiece. H e  is believed to have died of the plague in 
London in 1665. 

A volume of The Medals, Coins, Great Seals and other Works of 
Thomas Simon, engraved and described by  George Vertue, was pub- 
lished in 1753. 

SIMON BEN YOHAI (2nd century A.D.), a Galilean Rabbi, 
one of the most eminent disciples of Aqiba (q.v.). His master 
was executed by Hadrian, and Simon's anti-Roman sentiments 
led t o  his own condemnation by  Varus c. A.D. 161 (according to 
Graetz). H e  escaped this doom and dwelt for some years in a 
cavern. Emerging from concealment, Simon settled in Tiberias 
and in other Galilean cities. H e  acquired a reputation as a worker 
of miracles, and on this ground was sent to  Rome as an envoy. 
T o  Simon were attributed the important legal homilies called 
S i f r e  and Mekhilta (see MIDRASH), and above all the Zohar, the 
Bible of the Kabbalah (q.v.). Tbis latter ascription is altogether 
unfounded, the real author being Leon, Moses de (q.v.)  . 

The fullest account of Simon's teachings is to be found in W. 
Bacher's Agada der Tannaiten, ii. pp. 7c-149. 

SIMONDS, FRANK HERBERT ( I  878-1936), American 
writer, was born in Concord, Massachusetts, April 5 1878. H e  
graduated from Harvard University in 1900, after having seen 
active service in the war with Spain. H e  became a reporter on 
the New York Tm'bum in 1901, and was with the Washington 
bureau of that paper in 1903, and its Albany correspondent in 
1904-05. H e  was Albany correspondent for the New York 
Evening Post  in 1906-08, became an editorial writer for the S u n  
in 1908, was editor of the New York Evening S u n  in 1913-14, 
and from 1915 to 1918 was associate editor of the New York 
Tribune.  During the World War his brilliant articles in the 
American Review of Reviews,  analysing the military and political 

situation from month to month, brought him a wide reputation. 
After the Armistice he continued to contribute articles on inter- 
national politics to  this review (of which he became foreign 
editor in 1914), to  other periodicals, and to a newspaper syndicate. 
His books include T h e y  Shall N o t  Pass (1916), an account of 
Verdun; History of the  Wor ld  W a r  (191 7-20); and HOW Europe 
Made Peace wi thout  America (1927). 

SIMONIDES (or SEMONIDES) OF AMORGOS, Greek 
iambic poet, flourished in the middle of the 7th century B.C. H e  
was a native of Samos, and derived his surname from having 
founded a colony i n  the neighbouring island of Amorgos. Accord- 
ing to Sui'das, besides two books of iambics, he wrote elegies, one 
of them a poem on the early history of the Samians. The elegy 
included in the fragments (85) of Simonides of Ceos is more 
probably by  Simonides of Amorgos. We possess about thirty 
fragments of his iambic poems, written in clear and vigorous 
Ionic, satiric in type, but less personal than Archilochus. His 
largest fragment is an elaborate comparison of various types of 
women with various animals. 

See Ragments in T .  Bergk, Pogtae lyrici Graeci; separate editions 
by F. T. Welcker (1835), and especially by P. Malusa  g goo), with 
exhaustive introduction, bibliography and commentary. 

SIMONIDES OF CEOS ( c .  j 56-469 B.c.), Greek lyric poet, 
was born at  Iulis in the island of Ceos. During his youth he 
taught poetry and music in his native island, and composed 
paeans for the festivals of Apollo. Later he went to  live a t  Athens, 
a t  the court of Hipparchus, the patron of literature. After the 
murder of Hipparchus ( j14) ,  Simonides withdrew to Thessaly, 
where he enjoyed the patronage of the Scopadae and Aleuadae 
(two celebrated Thessalian families). Apparently some disaster 
overtook the Scopadae, which resulted in the extinction of the 
family. After the battle of Marathon Simonides returned to 
Athens, but soon left for Sicily a t  the invitation of Hieron, a t  
whose court he spent the rest of his life. 

His reputation as a man of learning is shown by the tradition 
that he introduced the distinction between the long and short 
vowels (E, q, O,  o), afterwards adopted in the Ionic alphabet 
which came into general use during the archonship of Eucleides 
(403). H e  was also the inventor of a system of mnemonics 
(Quintilian xi. 2, 11). So unbounded was his popularity that 
he was a power even in the political world; we are told that he 
reconciled Theron and Hieron on the eve of a battle between their 
opposing armies. H e  was the intimate friend of Themistocles 
and Pausanias the Spartan, and his poems on the war of libera- 
tion against Persia no doubt gave a powerful impulse to the 
national patriotism. For his poems he could command almost 
any price: later writers, from Aristophanes onwards, accuse 
him of avariceyprobably not without some reason. 

Of his poetry we possess two or three short elegies (Fr. 85 
seems from its style and versification t o  belong to Simonides of 
Amorgos, or a t  least not to be the work of our poet),  several 
epigrams and about ninety fragments of lyric poetry. The epi- 
grams written in the usual dialect of elegy, Ionic with an epic 
colouring, were intended partly for public and partly for private 
monuments. There is strength and sublimity in the former, with 
a simplicity that is almost statuesque, and a complete mastery 
over the rhythm and forms of elegiac expression. Those on the 
heroes of Marathon and Thermopylae are the most celebrated. 
I n  the private epigrams there is more warmth of colour and feel- 
ing, but few of them rest on any better authority than that of 
the Palatine anthology. One interesting and undoubtedly genuine 
epigram of this class is upon Archedice, the daughter of Hippias 
the Peisistratid, who, "albeit her father and husband and brother 
and children were all princes, was not lifted up  in soul to  pride." 
The lyric fragments vary much in character and length: one is 
from a poem on Artemisium, celebrating those who fell a t  Ther- 
mopylae, with which he gained the victory over Aeschylus; an- 
other is an ode in honour of Scopas (commented on in Plato, 
Protagoras, 339 b ) ;  the rest are from odes on victors in the 
games, hyporchemes, dirges, hymns to the gods and other varie- 
ties. The poem on Thermopylae breathes a lofty national pride; 
the others are full of pathos and feeling, combined with a genial 
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worldliness. "It is hard," he says (Fr. 5 ) .  "to become a truly 
good man, perfect as a square in hands and feet and mind, fash- 
ioned without blame. Whosoever is bad, and not too wicked, 
knowing justice, the benefactor of cities, is a sound man. I for one 
will find no fault with him, for the race of fools is infinite." 
His most celebrated fragment is a dirge, in which DanaE, adrift 
with the infant Perseus on the sea in a dark and stormy night, 
takes comfort from the peaceful slumber of her babe. Simonides 
here illustrates his own saying that "poetry is vocal painting, 
as  painting is silent poetry." 

Of the many English translations of this poem, one of the best is 
that by J. A. Symonds in Studies on the Greek Poets. Fragments in 
T .  Bergk, Poitae lyrici Graeci; standard edition by F. G. Schneidewin 
(1835) and of the Danae alone by H. L. Ahrens (1853). Other author- 
ities are given in the exhaustive treatise of E. Cesati, Simonide di Ceo 
(1882) ; see also W .  Schroter, De Sinzonidis Cei melici sermone (1906). 

SIMON MAGUS. One of the most ancient and interesting 
rivals of early Gentile Christianity was the sect of the Simonians. 
I t s  founder was a skilful magician who had established himself 
in the city of Samaria just prior to its evangelization and had 
captivated the populace by his sorcery, so that he was generally 
known as "the power of God which is cdlleci gredi." His aalerl- 
dancy was broken by  the arrival in  Samaria of Philip (Acts 8. j; 
the interpretation of this story depends somewhat on the view 
taken of the sources of Acts), whose novel cures and teaching 
attracted many converts to  Christianity and ultimately won over 
Simon himself who was baptized with the rest. I t  is plcobable 
that Simon's conversion was due less to a change of heart than to 
a misunderstanding that baptism and the apostle's cures were 
evidence of a magic superior to  his own, the art of which he might 
hope to acquire as Philip's disciple. Proof that he had carried 
over the mentality of his old profession into his new religion 
was not slow in forthcoming. When Philip Was reinforced by 
Peter and John who supplemented baptism by the gift of the 
Spirit through the laying on of hands, Simon asked that he might 
be taught to  perform this rite and to obtain power to dispense 
the Holy Spirit and he offered the Apostles a fee for their instruc- 
tion. Peter, perceiving how slight an impression Christianity had 
made upon the magiciarl's mind, rebuked him severely and pointed 
out that, as he had no right understanding of Christianity, he could 
not share in its benefits. Simon accepted the reproof and begged 
Peter to pray for his forgiveness. 

We hear no more of Simon in Acts and might have assumed 
that his repentance was enduring and that he had been absorbed 
into the mass of Samarian Christians, if we did not have later 
references to him and fragments of a sectarian literature in which 
he figures as a god and which show that he must have withdrawn 
from Christianity and initiated a movement of his own in which 
Christian and Pagan elements were freely and curiously combined. 
From these later sources (Justin Martyr, Irenaeus, Epiphanius and 
Hippolytus), i t  appears that Simon's birthplace was Gitta, that he 
journeyed to Rome where he had some success in gaining fol- 
lowers under Claudius, that he was generally accompanied by a 
Phoenician woman named Helen, who had formerly been a prosti- 
tute but whom he associated with his own claims for divine 
honours, that he had a number of disciples of whom the most 
important were Menander and Saturninus and that he met his 
end through a foolish attempt to reproduce the resurrection of 
Jesus by allowing himself to  be buried alive in the mistaken sup- 
position that he would be able to  rise again on the third day. 
Justin has a story that a statue was set up in Simon's honour 
on the Tiber with the inscription, Simoni Deo Sancto, but this is 
probably an error, as a statue answering to Justin's description and 
inscribed, Semoni Sancto Deo Fidio Sacrzlm Sex Pompeius, S.P. 
F. Col. Mussianus Quinqennalis Decur Bidentalis Donum Dedit, 
was unearthed on the Tiber in modern times. Semo was a local, 
perhaps Sabine, deity and had nothing to do with Simon, but 
the mistake was not an impossible one for Justin or his source 
to have made. 

On the development of Simonian theology we are better in- 
formed than on the external history of the sect. Just what was 
implied in the view, current in Samaria in Simon's pre-Christian 
days, that he was "the power of God which is called great" is 

obscure and it  is only a possibility that the god whose power 
he was thought to be was Jehovah. Evidence that he was influenced 
by Judaism apart from Christianity is wholly lacking. The re- 
currence of the phrase, "power of God," or its equivalent, in all 
the later accounts suggests a certain continuity and it seems prob- 
able that, even before his conversion, he advanced a theology simi- 
lar to that described by Irenaeus (Adv. haer. 1.16.1 Harvey) but 
lacking the elements borrowed later from Christianity and that 
after his withdrawal from the church he revised this system into 
a parallel and rival of Christianity. 

Apart from Justin's meagre statement that  Simon was wor- 
shipped as  the supreme God and Helen regarded as the "primary 
notion" emanating from him, our first satisfactory account of 
Simonian theology is given by Irenaeus, whose assumption that 
he is describing Simon's own teaching is erroneous, for he is 
evidently drawing from a later source in which reflections from 
contemporary christological speculation are unmistakable. In  this 
system Simon is identified with the supreme God, the Father and 
most exalted Power frbin whom, before the creation of the world, 
a female principle emanated. This principle was his first notion 
threugh whom it occurred to him to create angcls and archangels. 
Knowing the Father's mind, she issued from him to execute his 
will and made the angels and powers who, in turn, fashioned the 
visible world. These inferior beings were ignorant of the Father's 
existence but were jealous of their mother and, unwilling to  be 
thought the offspring of another, detained her dn the earth and 
forced her through a series of degrading incarnations. She appears 
in history as Helen of Troy and later as Simon's companion, Helen 
of Tyre, whom he came to save and who, in  Simonian exegesis, is 
identical with the lost sheep of the parable. T o  rescue her and 
to bring salvation to men the supreme Power became incarnate 
and descended to earth where the angels were quarrelling for as- 
cendancy. H e  came in human form, though in fact he was no 
man, and played the Passion in Judaea, though his sufferings 
were only apparent. H e  appears among the Jews as the Son, but 
also descended in Samaria as the Father and among the Gentiles as 
the Holy Spirit. The advent of this hitherto unknown god abro- 
gated the precepts of the Prophets whose utterances had been 
inspired by the angels and designed to enslave man and obscure 
the truth that salvation comes not through good works but through 
the grace of Simon and hope in Helen and him. 

The interesting features in this otherwise rather commonplace 
myth are the curiously Sabellian-like Trinitarian doctrine, the 
Iocetic theory of incarnation, and the doctrine of justification by 
faith or rather by hope-all of which appear to  have been trans- 
ferred bodily from Christianity and adapted to Simon's theology. 
The meaning of the Father's appearance in Samaria is obscure, 
but may refer to  the Samaritan temple a t  Gerizim. I t  is also im- 
possible to make out the relative importance of Jesus and Simon 
in the system. The Simonians evidently believed that the same 
divine principle was incarnate in both, but the reference to the 
Passion shows that they could not have confused the two historical 
figures. Further clarity cannot be expected as Irenaeus was not 
sufficiently interested or well informed to describe the doctrine of 
salvation in detail. 

More remote from the original stock is a system preserved in a 
document quoted a t  length by Hippolytus and entitled "the Great 
Pronouncement" (apophasis megale). Here fragmentary sur- 
vivals of the original Simonian myth serve only to  cloak a philo- 
sophic system allied to Stoicism. Elaborate metaphor and fanciful 
exegesis do much to obscure the meaning and the affinities with 
other known Simonian systems are very slight. The substitution 
of an innate saving principle in human nature for a personal 
saviour is reminiscent of Saturninus, byt the underlying ideas are 
more philosophical and myth serves only as a symbol, not as a 
nai've statement of fact. Still more tenuous is the connection 
between Irenaeus' account and a system of theology attributed 
to Simon in the Clementines, but this problem can be satisfac- 
torily treated only after further research on the text and sources 
of that literature have been made. 

Both Irenaeus and Hippolytus inform us of the liturgical prac- 
tices of the Simonians. Apart from magic of various kinds, wor- 
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ship was paid to  Simon and Helen before statues of Zeus and 
iithena. I t  was, however, customary not to mention their names 
but to  use the titles "Lord" and "Mistress" (kyrios, kyria). Any- 
one violating this convention was detected as an outsider and 
expelled from the mysteries. (R. P. C.) 

SIMON OF ST. QUENTIN ( f i .  1247)~ Dominican mission- 
traveller and diplomatist, accompanied, and wrote the history of 
the Dominican embassy under Friar Ascelin or Anselm, which 
Pope Innocent IV. sent in 1247 to the Mongols of Armenia and 
Persia. Large sections of Simon's history have been preserved 
in Vincent of Beauvais's Speculum izistoriale, where 19 chapters 
are expressly said to  be ex libello fratris Simonis, or entitled frater 
Simo~z. The embassy proceeded to the camp of Baiju or Bachu 
Noyan (i.e., "General" Baiju, Noyan signifying a commander of 
10,000) at  Sitiens in Armenia, lying between the Aras river and 
Lake Gokcha, 59 days' journey from Acre. The papal letters 
were translated into Persian, and thence into Mongol, and so 
presented to Baiju; but the Tatars were irritated by the haughti- 
ness of the Dominicans. The Frankish visitors were treated with 
contempt: for nine weeks all answer to  their letters was refused. 
Thrice Baiju even ordered their death. At last, on July 25, 1247, 
they were dismissed with the Noyan's reply, dated July 20, which 
complained of the high words of the Latin envoys, and commanded 
the pope to come in person and submit to the Master of all the 
Earth (the Mongol emperor). The mission thus ended in com- 
plete failure. 

See Vincent of Beauvais, Speculz4m historiale, book xxxii. (sometimes 
quoted as xxxi.), chaps. 26-29, 32,34, 40-52 (cf. pp. 453 A-454 B in the 
Venice edition of 1591) ; besides these, several other chapters of the 
Spec. hist. probably contain material derived from Simon, e.g., bk. xxxi. 
(otherwise xxx.), chaps. 3, 4, 7, 8, 13, 32 ; and bk. xxx. (otherwise xxix ), 
chaps. 69, 71, 74-75, 78, 80. See also d'ohsson, Histoire des Mongols, 
ii. 200-201, 2 2  1-233 ; iii. 79 (edition of 1852) ; Fontana, ~lfonumenta 
Dominicans, p. 52 (Rome, 1675) ; Luke Wadding, Annales Minouum, 
iii. 116-118; E. Bretschneider, Medzaeval Researches from Eastern 
Asiatic Sources, vol. i., notes 455, 494 (London, 1888) ; M. A. P. 
d'Avezac's Introduction to Carpini, pp. 404-405, 433-434, 464-465, of 
vol. iv. of the Paris Geog. Soc.'s Recueil de Voyages, etc. (Paris, 1839) ; 
W. W. Rockhill, Rubruck, pp. xxiv.-xxv. (London, Hakluyt Sac., 
1900) ; C. R. Beazley, Dawn of Modern Geography, ii. 2 7 7, and Carpini 
and Rubruquis, 269-2 70. 

SIMONSTOWN, a town and naval station of the British 
navv in South Africa on False bav. and 225 m. bv rail from - ,  
Cade Town. In  1010 works were comuleted: which urckide a 
tidjl  basin of 26 ac.: with a depth of 30 ft at  L.W.0 S.T- South of 
this basin is a large, reclaimed area, the site of the new dockyards. 
The hill behind the town is fortified. Simonstown dates from 
the close of the 17th century, and is named after Simon van 
der Stel, governor of the Cape, 1679-99. Pop. (1926) 5.000, of 
whom 2,660 were whites. On the southern side i t  is developing 
a s  a seaside resort. The Europeans numbered 2,171 in  1931. 

SIMONY, an offence, defined below, against the law of the 
church. The name is taken from Simon Magus (q.v.). In  the 
canon law the word bears a more extended meaning than in 
English law. "Simony according to the canonists," says Ayliffe 
in his Parergotz, "is defined to be a deliberate act or a premedi- 
tated will and desire of selling such things as are spiritual, or of 
anything annexed unto spirituals, by giving something of a 
temporal nature for the purchase thereof; or in other terms it  
is defined to be a commutation of a thing spiritual or annexed 
unto spirituals by giving something that is temporal." In the 
Corpus juris canonici the Decretum (pt. ii. cause i. quest. 3) and 
the Decretals (bk. v. tit. 3 )  deal with the subject. The offender 
whether simotziaczls (one who had bought his orders) or sitnorziace 
promotus (one who had bought his promotion), was liable to 
deprivation of his benefice and deposition from orders if a secular 
priest,-to confinement in a stricter monastery if a regular. 
No distinction seems to have been drawn between the sale of an 
immediate and of a reversionary interest. The innocent sh~zo?ziace 
pronzotus was, apart from dispensation, liable to  the same pen- 
alties as though he mere guilty. Certain matters were simoniacal 
by  the canon law which would not be so regarded in English law, 
e.g., the sale of tithes, the taking of a fee for confession, absolu- 
tion, marriage or burial, the concealment of one in mortal sin 
or the reconcilement of an impenitent for the sake of gain, and 

the doing homage for spiritualities. So grave was the crime of 
simony considered that even infamous persons could accuse of 
it. English provincial and legatine constitutions continually as- 
sailed simony. 

For the purposes of English law simony is defined by Black- 
stone as the corrupt presentation of any person to an ecclesiastical 
benefice for money, gift or reward. The offence is one of purely 
ecclesiastical cognizance, and not punishable by the criminal law. 
The penalty is forfeiture by the offender of any advantage from 
the simoniacal transaction, of his patronage by the patron, of his 
benefice by the presentee; and now by the Benefices Act 1892, a 
person guilty of simony is guilty of an offence for which he may 
be proceeded against under the Clergy Discipline Act 1892. An 
innocent clerk is under no disability, as he might be by the canon 
law. Simony may be committed in three ways-in promotion to 
orders, in presentation to a benefice, and in resignation of a 
benefice. The common law (with which the canon law is incor- 
porated, as far as it  is not contrary to  the common or statute 
law or the prerogative of the Crown) has been considerably 
modified by statute. Where no statute applies to  the case, the 
doctrines of the canon law may still be of authority. Both Edward 
VI. and Elizabeth promulgated statutes against simony. 

The general result of the law before the Benefices Act 1898, as 
gathered from statutes and decisions, may be stated as follows: 
( I )  it was not simony for a layman or spiritual person not pur- 
chasing for himself to purchase, while the church was full, an 
advowson or next presentation, however immediate the prospect 
of a vacancy; (2) it was not simony for a spiritual person to pur- 
chase for himself a life or any greater estate in an advowson, and 
to present himself thereto; (3) it  was not simony to exchange 
benefices under an agreement that no payment was to  be made 
for dilapidations dn either side; (4) it  was not simony to make 
certain assignments of patronage under the Church Building and 
New Parishes Acts; (5)  it  was simony for any person to pur- 
chase the next presentation while the church was vacant; (6) 
it  was simony for a spiritual person to purchase for himself the 
next presentation, though the church be full; (7) i t  was simony 
for any person to purchase the next presentation, or in the case 
of purchase of an advowson the next presentation by the pur- 
chaser would be simoniacal if there was any arrangement for 
causing a vacancy to be made; (8) i t  was simony for the pur- 
chaser of an advowson while the church was vacant to present 
on the next presentation; (9) it  was simony to exchange other- 
wise than simpliciter; no compensation in money might be made 
to the person receiving the less valuable benefice. The law on 
the subject of simony was long regarded as unsatisfactory by 
the authorities of the church. I n  1879 a royal commission re- 
ported on the law and existing practice as to the sale, exchange 
and resignation of benefices. Many endeavours were made in 
parliament to give effect to  the recommendations of the com- 
mission, but it  was not until 1898 that any important change was 
made in the law. The Benefices Act of that year absolutely in- 
validated any transfer of a right of patronage unless (a) i t  is 
registered in the diocesan registry, (b) unless more than 12 

months have elapsed since the last institution or admission to the 
benefice, and (c) unless "it transfers the whole interest of the 
transferor in the right" with certain reservations; in other words, 
the Act abolished the sale of next presentations, but it expressly 
reserved from its operation (a) a transmission on marriage, death 
or bankruptcy or otherwise by operation of law, or (b)  a transfer 
on the appointment of a new trustee where no beneficial interest 
passes. I t  also substituted another form of declaration for that 
required under the Clerical Subscription Act 186 j, and this form 
has been again amended by the measure of I923 (infra). I t  
abolished the sale by auction of an advowson in gross, and em- 
powered a bishop t o  refuse to institute or admit a presentee t o  
a benefice on a number of specified grounds: among others, on 
the ground of possible corrupt presentation through a year not 
having elapsed since the last transfer of the right of patronage, 
and constituted a new court to hear appeals against a bishop's 
refusal to institute. This court consists of a judge of the Su- 
preme Court, who shall decide all questions of law and of fact, 
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and of the archbishop, who gives judgment. The Benefices Act / 
1892 has now b g n  amended in many details by the Benefices Act 
1898 Amendment Measure 1923 and the Benefices Rules 1926. 

I n  Scotland simony is an offence both by civil and ecclesiastical 
law. The rules are generally those of the canon law. There are 
few decisions of Scottish courts on the subject. By the Act of 
I 584, c. 5, ministers, readers and others guilty of simony pro- 
vided to benefices were t o  be deprived. An Act of Assembly of 
1753 declares pactions simoniacal whereby a minister or proba- 
tioner before presentation and as a means of obtaining it bargains 
not t o  raise a process of augmentation of stipend or demand 
reparation or enlargement of his manse or glebe after induction. 

I n  the United States, there is no recognition of simony in the 
courts. 

SIMOOM, the name usually given in the Sahara and Arabian 
deserts to  hot, dry whirlwinds experienced in spring and summer. 

SIMPLICIUS? pope from 468 to 483. During his pontificate 
the Western Emplre was overthrown, and Italy passed Into the 
hands of the barbarian king Odoacer. I n  the East, the usurpation 
of Basiliscus (475-476), who supported the monophysites, gave 
rise to  many ecclesiastical troub!es, which were a source of grzve 
anxiety to the pope. The emperor Zeno, who had procured the 
banishment of  Basiliscus, endeavoured to compound with the 
monophysite party; and the bishop of Constantinople, who had 
previously fought on the pope's side for the counciI of Chalcedon, 
abandoned Sim~licius and subscribed to the henoticon, the con- 
ciliatory doccment promulgated in 482 by the emperor. Simplicius 
died on March 2, 483, but settling the monophysite 
question. 

SIMPLICIUS, a native of Cilicia, a disciple of Ammonius and 
of Damascius, was one of the last of the Neoplatonists. When, 
in A.D. 529, the school of philosophy a t  Athens was disendowed 
and the teaching of philosophy forbidden, the scholars Damascius, 
Simplicius, Priscianus and four others resolved in 531 or 532 t o  
seek the protection of Chosroes, king of Persia, but withln two 
years they returned to Greece. After his return from Persia Sim- 
plicius wrote commentaries upon Aristotle's De coelo, Physica, 
De  anirna and Categoriae, which, with a commentary upon the 
Enchiridion of Epictetus, have survived. To  the student of Greek 
philosophy his commentaries are invaluable, as they contain many 
fragments of the older philosophers as well as of his immediate 
predecessors. 

SIMPLON PASS, a pass over the Alps. Not known early 
save as a purely local route, the Simplon Pass rose into importance 
when Napoleon caused the carriage road to be built across i t  
between 1800 and 1807. The Simplon tunnel was opened in 1906. 
The pass proper starts from Brig in the upper Rhine valley, 904 
m. by rail from Lausanne. From Brig it  is about 14 m. to the pass 
(6,592 ft.) ,  close to  which is the hospice (first mentioned in 1235) 
in charge of Austin Canons from the Great St. Bernard. The road 
descends past the Swiss village of Simplon, and passes through 
the wonderful rock defile of Gondo before entering Italy above 
Iselle (28 m. from Brig). Here the road joins the railway line 
through the tunnel, which is 12; m. in length, and 2.313 f t .  high, 
being thus both the longest and the lowest tunnel through the 
Alps. From Iselle it  is about 11 m. by rail to  Domo d'ossola, 
whence the Toce or  Tosa valley is  followed to the Lago Maggiore 
(23 m.). 

SIMPSON, SIR JOHN (WILLIAM) (1858-1933), Brit- 
ish architect, was born on Aug. 9, 1858, educated privately, and 
studied a t  the Royal Academy. H e  became a fellow of the Royal 
Institute of British architects in 1900, and was vice-president on 
two occasions, and presidect from 1919 to 1921. His works in- 
clude the school buildings of Roedean, Brighton, extensions of 
Haileybury, Winchester, and Lancing colleges. He has also de- 
signed a number of memorials and many private houses. He was 
joint architect of the National Hospital for the Paralysed and 
Epileptic, London, and designed the Grafton Street hospital, 
Liverpool. H e  was created K.B.E. in 1924. 

SIMPSON, MATTHEW (1811-1884), American bishop of 
the Methodist Episcopal Church, was born in Cadiz (0.) on 
June 21, 1811. Largely self-educated, he began to practise medi- 

cine in 1833, but the same year was licensed as a preacher of the 
Methodist Episcopal Church. After a couple of western pastor- 
ates, in 1837 he was appointed professor of natural science in 
Allegheny college, Meadville; and was from 1839 until 1848 
president of the newly established Indiana Asbury (now D e  
Pauw) university, Greencastle (Ind.). H e  was editor of the 
Western Ckristian Advocate, which he made a strong temperance 
and anti-slavery organ, from 1848 to 1852. H e  was elected a 
bishop in May, 1852. H e  died on June 18, 1884, in Philadelphia. 
H e  published A Hundred Years of Methodism (1876) and Lec- 
tures o n  Preachilzg (1879), and edited a Cyclopedia of Metho- 
dism (1878). A volume of his Sermons (1885) was edited by 
G. R. Crooks. 

See his Life by G.  R. Crooks (1890) and E. M. Wood, The Peerless 
Orator (1909). 

SIMROCK, KARL JOSEPH (1802-1876), German poet 
' and man of letters, was born on Aug. 28, 1802, a t  Bonn, where his 
father was a, milsic publisher. H e  studied law a t  Bonn and Berlin, 
and in 1823 entered the Prussian civil service, from which he was 
expelled in 1830 for writing a poem in praise of the French July 
rcvohtion. became lecturer and eventiia:ljj; (18j0) professor 
a t  Bonn, where he died on July 18, 1876. Simrock established his 
reputation by his excellent modern rendering of the NibeEungenlied 
(1827)~ of the poems of Walther von der Vogelweide (1833)~ 
and other Old High German poems. 

Of his republications the most popular and the most valuable were 
thC Deutsche Volksbucher, of which fifty-five were printed between 
1839 and 1867. His best contribution to scholarship was his Handbuch 
der deutschen Mythologie (1853-55). Simrock took a high place 
among students of Shakespeare by his Quelle~z des Shakespeare in 
Novellen, Mhrchen ufzd Sagen (1831) ; and afterwards he translated 
Shakespeare's poems and a considerable number of his dramas. His 
Ausgewahlte We& were published by G .  Klee (12 vols., 1907). See 
N. Hacker, Simrock, sein Leben seine Werke (r877). 

SIMS, GEORGE ROBERT (1847-1922), English journalist 
and dramatic author, was born on Sept. 2, 1847. H e  was educated 
a t  Hanwell college and at  Bonn, and commenced journalism in 
1874 as successor to  Tom Hood on Fun. His first play, Crutch 
and Toothpick, was produced a t  the Royalty Theatre in April 
1879, and was followed by a number of plays of which he was 
author or part-author. After long runs a t  west end houses, many 
of these became stock pieces in suburban and provincial theatres. 
His most famous melodramas were: The Lights of London (Prin- 
cess's theatre, September 1881), which ran for nearly a year. 
and Tzzo Little Vagabonds (Princess's Theatre, 1896-97), and 
among his musical plays were Blue-eyed Susan (Prince of Wales's, 
1892) and The D a d y  Fifth (Birmingham, 1898). His early 
volumes of light verse were very popular, notably The  Dagonet 
Ballads (1882), reprinted from the Referee. H e  published a book 
of reminiscences, M y  Life,  in 1917. H e  died in London on Sept. 
4, 1922. 

SIMS, WILLIAM SOWDEN (1858-1936), American 
naval officer, was born of United States parents a t  Port Hope, 
Ont., Canada, on Oct. 15, 1858, removing in childhood to Pennsyl- 
vania. H e  graduated from the U.S. Naval Academy in 1880, and 
for eight years served on board various ships in the North Atlan- 
tic. During 1889-93 he was with the nautical school ship "Sara- 
toga," was transferred to the Pacific station, and later to  the 
China station. From 1897-1900 he was naval attach6 to the 
American Embassy, a t  Paris and a t  St. Petersburg (Leningrad), 
but in 1900 he returned to the Pacific station. Convinced of the 
inadequacy of American methods of target practice, he pressed 
his views upon the Government, and in the end was enabled to 
arrange for a gunnery test and prove his claims. This resulted 
in his being made inspector of target practice in  the bureau of 
navigation, where he served seven years (1902-09). I n  1907 he 
was made commander and appointed naval aide t o  President 
Roosevelt, and in 1909 he became commandel' of the battleship 
"Minnesota." During a visit of the Atlantic fleet to  England in 
1910, Commander Sims caused a stir a t  a dinner a t  the Guildhall, 
London, where he said: "Speaking for myself, I believe that if 
the time ever comes when the British empire is menaced by an 
external enemy you may count upon every man, every drop of 
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blood, every ship and every dollar of your kindred across the 
sea." A semi-official protest against this utterance was made at  
Washington by the German Government, but the incident ended 
in a severe reprimand from the President of the United States. 

I n  1911 Sims was promoted captain, and for two years was 
a member of the class of the Naval War college, Newport, Rhode 
Island. During 1913-15 he was in command of the Atlantic tor- 
pedo flotilla, and in 1916 in command of the battleship "Nevada." 
I n  Jan. 1917 he returned to Newport as president of the Naval 
War college. When America entered the World War in  April 1917 
he was chosen to command the American naval forces in European 
waters. I n  Jan. he had been promoted rear admiral, and in May 
he was given the temporary rank of vice admiral. On the con- 
clusion of the war he relinquished command of the fleet, and in 
Feb. 1919 resumed his position as president of the Naval War 
college. I n  1920 he made a formal report t o  the U.S. Navy 
Department charging it  with serious errors in the conduct of naval 
operations during the war. He published The Victory at Sea 
(1920). H e  died in Boston, September 28, 1936. 

SIMSON, WILLIAM (1800-1847)) Scottish portrait, land- 
scape and subject painter, was born at  Dundee in 1800. H e  studied 
under Andrew Wilson at  the Trustees' Academy, Edinburgh, and 
his early landscape and marine subjects found a ready sale. H e  
next turned his attention to figure painting, and in 1830 was 
elected a member of the Scottish Academy. On the proceeds of his 
portrait-painting, he spent three years in Italy, and on his return 
in 1838 settled in London, where he died on Aug. 29, 1847. Simson 
is greatest as a landscapist; his "Solway Moss-Sunset," exhibited 
in the Royal Scottish Academy of 1831 and now in the National 
Gallery, Edinburgh, ranks as one of the finest examples of the 
early Scottish school of landscape. 

His subject pictures include the "Twelfth of August" (1829), the 
"Highland Deerstalker" (1830) ; and among later works the "Camal- 
dolese monk showing relics," "Cimabue and Giotto," the "Dutch 
Family," and "Columbus and his Child." 

SIN is the name given to moral evil, when regarded from the 
point of view of religion, as distinguished from that of civic law 
or that of ethics. The Christian's ideal is to  do all things as unto 
the Lord; and he looks upon his shortcomings as offences against 
a divinely given law or as grieving the Holy Spirit. But if this 
aspect of sin, or the religious associations with which moral evil 
is tinged, be of high significance for religious life, the nature of 
sin as moral evil correlated with responsibility and guilt, is funda- 
mentally a question for ethics and psychology. That "sin is law- 
lessness," even when the law transgressed is regarded as divine, 
is a description which needs amplification, in order to fulfil the 
requirements of theological doctrine. 

Of the several conditions of accountable moral conduct, the one 
just indicated may be treated first; the forthcomingness of a law, 
of which sin is transgression; or of a mark, of which sin is the 
missing. Moral law is a social acquisition; and knowledge of it  is 
socially mediated, not innate to  the individual. I t  is only when we 
begin to  find certain kinds of behaviour expected of us, as what 
we owe, and become spectators of our conduct from the point of 
view from which others see us, that conscience emerges in us. I t  
is not inborn, like instinct; nor does the soul possess it, before 
embodiment. We are born non-moral, not sinners. Further, St. 
Paul's teaching, that where no law is, sin cannot be imputed, needs 
to  be supplemented. This brings us to the second condition of 
the possibility of sin. I n  order that an individual be accountable, 
it is not enough that there is moral law forthcoming, whether 
primitive customs or unconditional standards of Christian ethic; 
he must be aware of them as binding on himself, and must be in 
a position to perceive his act to be a shortcoming a t  the time of its 
occurrence. This reference to time is also essential. For instance, 
a heathen who may be blameless as to such law as he knows, is no 
sinner against Christian law that, as yet, he cannot know; and if 
he become a Christian and learn a higher ethic, he cannot then 
rightly accuse himself of guilt, in that, in his heathen past, he left 
undone what, had he been a Christian he should have done. The 
conduct of the infant that knows no law, or that of the adult 
heathen who obeys some law but knows not the highest, cannot 

even from the Christian standpoint, be deemed sinners. Else we 
should have to attribute sin to  snakes and volcanoes. For the only 
relevant difference between the moral and the non-moral agent, is 
that the former can, and the latter cannot, be aware of law having 
dominion over it. We cannot assert sin to be non-compliance with 
moral law, as distinct from known moral law, without destroying 
the ethical significance of sin. All sin is imperfection; not all im- 
perfection is sin. Thus it  follows that there cannot be one abso- 
lute standard of perfection, to  fall short of which, in any condi- 
tions and at  any stage of moral enlightenment, convicts of sin. 
The only relevant standard is comparable to  a sliding scale: it  is 
what, to the all-seeing eye of God, is the highest that a given agent 
can recognize, a t  the time of his activity that is in question. Hence 
the wisdom of the counsel; "then a t  the balance let's be mute." 
Development is incompatible with perfection; the Christian, of 
all men, cannot say it  is incompatible with sinlessness. 

Turning now from the moral law and knowledge thereof to  the 
acts and conduct to  which ethical standards are applicable, we may 
consider the remaining conditions of what, in the strict sense, is 
to be called sin. Conscience and moral status, i t  has been said, 
are not innate; they are socially acquired, as human experience 
evolves from its earliest stages. But certain instincts and im- 
pulsive or appetitive tendencies are undoubtedly inherited. That 
is to say that in the body, with which an individual subject or soul 
becomes associated, are already ingrained aptitudes, etc., trans- 
mitted and fixed by heredity, which evoke specific reactions and 
responses from the soul, with its actual and potential faculties and 
capacities. Such appetites, instincts, strivings, etc. are involun- 
tary, because, as yet, will or volition is not in existence. They are 
necessary and inevitable; the embodied soul is not responsible for 
them, and had no part in moulding them. They are also, from the 
biologist's point of view, natural or normal; not the outcome of 
derangement. Some of them, a t  least, are essential to  the health 
and life of both individual and race. Theology must affirm that 
they belong to man, as it  has pleased God to make him, i.e., 
through evolutionary process. Lastly they are not only non-moral, 
in that they are involuntary and prior to  conscience, but also 
neutral, in respect of what shall eventually be made out of them 
by the moralized person. They are the basis of virtues as well as 
of vices. In  themselves, therefore, these propensities, or tendencies 
of the stock, are not sinful; no natural passion is base-born or con- 
demnable. They are, however, the primary stuff out of which 
sinful conduct is shaped. But it  is the will that shapes, not the 
stuff that is shaped, which alone calls for moral evaluation. They 
can no more be wicked than can alcohol or prussic acid. For the 
fact that they are strongly entrenched in us a t  birth, we are not 
responsible. Nor are we responsible, for the fact that they con- 
tinue to assert themselves clamorously, after will and conscience 
have been acquired, and without respect for moral considerations; 
though it  is thus that arise most of the "manifold temptations 
that death alone can cure." Temptation, however, is not sin; nor 
is temptability a sign of sinfulness-it is a condition of morality. 
But before these ethical and psychological reflections suggested 
themselves with the urgency they now possess, i t  was usual, and 
indeed natural, to  call such inborn propensities sinful. Hence the 
expressions "inherited sin" and "original sin." Theologians who 
have framed and taught the doctrine of original sin have generally, 
though not universally, been willing to allow that original sin is 
not sin proper, and that, unlike actual sin, i t  is not a matter of 
moral responsibility and guilt. I t  is now generally admitted to be 
"sin" in but a figurative sense. Some would urge that retention 
of the old name "original sin" is no longer expedient, because 
ministering to confusion and inconsistency. What is "original" in 
the sense of innate or thrust upon us willy-nilly, cannot strictly 
be called sin. The root of sin is not a sinful root. For the fourth 
condition of the possibility of sinful activity is volition, and in- 
deed intention. There must be capacity to choose between higher 
and lower ends, as has been recognized throughout the history of 
the doctrine of sin. Consequently, if there be in us, as  some 
authorities have maintained, a moral taint that cleaves t o  us at  
our birth; some tendency, the origin of which must be beyond the 
conscious exercise of our freedom of will; an abiding root of sin, 
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which a man finds present in himself when his moral conscious- 
ness awakes; it must be brought by the soul itself, and have been 
contracted voluntarily in a life previous to the soul's embodiment. 
This speculative view has found supporters here and there down 
the ages; but we have no knowledge as to  such.life, and certainly, 
if the soul possessed such moral volition before embodiment, i t  
must somehow have become dispossessed of it on entering into 
this life, because psychology can trace the development of volition 
and conscience which, a t  birth, are absent. This.suggestion, like 
all other forms of doctrine of a fall, whether of the race collec- 
tively or of each soul singly, has doubtless been cherished because 
it  has seemed difficult to  many minds to  account otherwise for the 
prevalence-often assumed to be strictly universal-of sinfulness 
throughout mankind; also, perhaps, because it  seems to explain 
the emergence of moral evil in God's good world. But, as for the 
former of these motivations, i t  is enough to know that the race 
has solidarity in respect, not of ready-made sin, but of the non- 
moral appetites. etc. which prompt the will to evil choice. As for 
the latter of them, any kind of fall such as is invoked to account 
for racial sinfulness, would seem only t o  put the difficulty further 
back, not to  e!irr,inate it. Evil must have entered into the human 
world somehow and a t  some time, whether in Adam, or in Satan, 
or in each soul in a previous life; and that presents just the same 
difficulty as  does the origination of sin in each man in this life. 
Indeed, in the case of the theory that sin originated in a previous 
life, the difficulty would seem to be increased. For had we all 
been in the same case as  Milton's Satan, to account for all sinning 
without exception, each being the Adam of his own soul, and that 
before embodiment, is hardly possible; whereas our bodily nature 
supplies the motives which make our sinfulness explicable enough, 
however condemnable it  be. On the other hand, the traditional 
doctrine that we all owe our sinfulness to  the sin of the first parent 
of the race, either offends our moral consciousness and sense of 
responsibility or else confounds sinfulness with the non-moral 
"material" out of which our will makes sin. 

Sin has, so far, been dealt with only in its elemental aspects 
and its earliest stages. I t  is, in fact, there that we encounter the 
controversial issues, and the features of the problem that present 
most difficulty and most interest for theology. The more advanced 
and coplplex stages present no further disputable issues. But it  
should be observed that from the dawn of volition, of thought or 
ideation, and of morality, our blind springs of action cease to  be 
blind. When imbued with volitional response, they become desires, 
and eventually personal attitudes. Actions engender habits; emo- 
tions establish sentiments; and so on. We soon discover that 
appetites, the satisfaction of which yields pleasure, can be stimu- 
lated, in order t o  be enjoyed. Hunger may be voluntarily trans- 
formed into gluttony, sensibility into voluptuousness; and as  
knowledge and experience widen the lengths to which "making 
provision for the flesh" can be carried, become indefinitely ex- 
tended. But it  is not necessary t o  follow further the development 
of the intricacy of the moral life of man; the essentials for a 
sound psychology of sin are manifested, and can be most clearly 
studied, in the primary moral situations to which attention has 
here been almost exclusively directed. 

LITERATURE.--For a critical account of the main theories and treat- 
ment from the standpoint of sin-consciousness, see W. E. Orchard, 
Modern Theories o j  Sin (1909). For a discussion of sin on the lines 
indicated above, see I?. R. Tennant, The Concept of Sin (1912). 

(F. R. T.) 
SIN, the name of the moon-god in Sumerian, derived from 

zu-en, usually written en-zu, "lord of wisdom." H e  became one 
of the principal deities of the (Semitic) Babylonian pantheon, 
and only in the period of the later West Semitic occupation (zznd- 
18th centuries) is  found any trace of the pure Semitic cult of the 
moon god, when the title ' nmmu ,  ba?nmu "uncle" appears. As god 
of the new moon he has the title s'es'-ki, "brother of the earth," 
pronounced by  the Semites Nannar>Nanna. The chief seats of 
his worship were Ur  in the South and Harran in northern Assyria, 
but the cult a t  a n  early period spread to other centres, and tem- 
ples to the moon-god are found in all the large cities of Baby- 
lonia and Assyria. During the period (c. 2399-2282 B.c.) that Ur 
exercised a large measure of supremacy over the Euphrates 

valley. Sin was naturally regarded as the head of the pantheon. 
I t  is to this period that we must trace such designations of the 
god as "father of the gods," "chief of the gods," "creator of all 
things," and the like. The development of astrological science 
culminating in a calendar and in a system of interpretation of the 
movements and occurrences in the starry heavens would be an 
important factor in maintaining the position of Sin in the pan- 
theon. The name of Sin's chief sanctuary at  Ur was E-gish-shir- 
gal, "house of the great light7'; that a t  Harran was known as 
E-khul-khul, "house of joys." On seal-cylinders he is represented 
as an old man with flowing beard, with the crescent as his symbol. 
I n  the astral-theological system he is represented by the number 
30, and the planet Venus as his daughter by the number IS. The 
number 30 stands obviously in connection with the thirty days 
as the average extent of his course until he stands again in con- 
junction with the sun. The "wisdom" personified by  the moon- 
god is likewise an expression of the science of astrology in which 
the observation of the moon's phases is so important a factor. The 
tendency to centralize the powers of the universe leads to  the 
establishment of the doctrine of a triad consisting of Sin, Shamash 
and Ishtar ( q . ~ . ) ,  personifying the moor,, sun and Venus. 

Nabunidus, the last king of Babylonia, inaugurated a move- 
ment to elevate the cult of Sin to  the supreme place in  religion, 
a movement clearly based upon astrological and astronomical 
theory that the triad, moon, sun and Venus are the  controlling 
forces of divine providence. There is no doubt but that the 
emphasis placed upon moon worship by Sargon of Agade is due 
to his Semitic connection; in Arabia and throughout the Semitic 
races of Western Asia the moon god was from the beginning the 
most important deity. The consort of Sin was Ningal, t o  whom 
a special temple was built a t  Ur, and her cult was widely known 
in Syria where her name appears as Nikal. The cult of the Baby- 
lonian Sin seems to have been particularly favoured by  the 
Assyrian colony in Cappadocia in the ~1st-19th centuries, and 
among the Hittites of Anatolia and Syria. 

BIBLIOGRAPRY.-E. G. Pery, Hymnen und Gebete an  Sin (Leipzig, 
1907) ; S. Langdon, Oxford Editions o f  Cuneiform Texts: Vol. VI .  
(Paris, 1927) ; A. Jeremias, Handbuch der altorientalischen Geisteskul- 
tur (Leipzig, 1913)~ pp. 24c-248. (s. L.) 

SINAI, the mountain which has given its name to the 
"Sinaitic peninsula," the triangle lying between Egypt, South 
Palestine, Arabia and the Red sea. The mountain is famous in 
the Old Testament for the law-giving to Moses and the Israelites 
when they entered into covenant relations with the God who had 
delivered them from Egypt (Ex. xix. seq.). The events, which are 
the preludes to  the journeys into Palestine, stand at  the head 
of the national history of Israel; and Sinai and other places t o  
the south of Palestine (Kadesh, Edom, Mt. Seir, Paran, Midian) 
are firmly established in tradition as, in some sense, the true 
home of the national god Yahweh (Deut. xxxiii. z., Judges, v. 5, 
Hab. iii. 3, Ps. Ixviii. 8). 

Mt. Sinai, whose name connects it  with the old Babylonian 
moon-god Sin, is also known as  Horeb ( I  Ki. viii. 9, Mal. iv. 4, 
etc.) : and not only is the site disputed, but it  is possible that they 
were originally two mountains, which later harmonizing tradition 
has combined. I t  has long been felt difficult t o  suppose that the 
Sinaitic peninsula could have been the scene of the wanderings 
of the immense body of Israelites, as described, and a careful 
study of the biblical narratives has raised questions which have 
not yet been adequately answered. Analysis has made it  probable 
that Kadesh-Barnea (50 m. S. of Beersheba) was the scene of 
some of the most important incidents now placed a t  Sinai, and the 
mount of the law-giving, or, perhaps, more especially Mt.  Horeb, 
should possibly be looked for in  Midian, east of the Gulf of 
Akaba. (See JETHRO.) 

The northern part of the Sinaitic peninsula has the ancient 
oft-trod road between Egypt and Palestine, one of the most 
famous in all history. Farther south is the bare and gradually 
rising region known as the wilderness of et-Tih ("wandering"). 
Two very important roads meet a t  the station of el-Nakhl, one 
running from Suez eastward to Akaba (the pilgrim road), another 
from Gaza southwards. opening out into various parts of the 



mountainous district of Sinai itself. Here, the Jebel Serbal 
(6,750 ft.) and the Jebel Musa (7,359 ft.) compete for the honour 
of being the mount of the law-giving. 

There is no genuine pre-Christian tradition on the subject. The 
chief authority for the ancient sanctity of Mt. Sinai is Antoninus 
Martyr (end of the 6th century A.D.), who tells that the heathen 
Arabs in his time still celebrated a moon feast there. As Sin was 
a moon-god, the feast has been connected with the name of Sinai. 
Of Arab origin, too, are the innumerable "Sinaitic inscriptions," 
found especially in  the W5dy Mokatteb (in the north-west), and 
sometimes accompanied by rude drawings. The language and 
character are Aramaic (Natabaean), but the proper names are 
mainly those of Arabs, who passing by graved their names on the 
rocks. That they were pilgrims to Sinai cannot be made out with 
certainty. The inscriptions date from the early centuries of the 
Christian era. I n  early Christian times, when the peninsula was 
once better wooded, many anchorites inhabited Sinai, living for 
the most part in the caves, which are numerous even in the primi- 
tive rocks. Monasteries were built, the most famous being the 
great one of St. Catherine in WBdy el-DGr (the valley of the 
monastery). On Serb51, too, there were many granite dwellings, 
and in the neighbouring Pharan (Phoenicion), which was a 
bishop's see, there were, as the ruins show, churches and con- 
vents. Josephus says that Sinai was the highest mountain of the 
district-a description which might apply to Serb51 as seen from 
the plain below. Eusebius uses expressions which may also seem 
to point t o  Serb51 as the place of the law-giving; whereas the 
tradition which seeks the holy site in the group of Jebel MCisii 
(i.e., the mass of which Mt.  Catherine is the highest peak) is not 
older than the time of Justinian, and, on the whole, in spite of 
some good authorities, is of less value. 

The southern half of the peninsula was famed for its stone, 
and its mines of copper and turquoise (malachite). At the Wady 
Maghara and Serabit el-Khadem the Egyptians have left abund- 
ant  traces of settlements which testify to the constant exploitation 
of the turquoise mines from the 1st Dynasty onwards. Sinai, too, 
may have been the land of Magan, whence the Babylonians ob- 
tained stone as  early as the days of Naram-Sin. I n  any case the 
peninsula as a whole must have had considerable strategical and 
economic importance from very ancient times. I t  is of special 
interest, therefore, that remains were found a t  Serabit of a 
highly developed cult in connection with the mines. The place 
has been described by Sir W. M. Flinders Petrie (1905). Although 
King Snefru, the last of the I I I rd  Dynasty, came to be regarded as 
a sort of tutelary deity, the real guardian was the goddess Hathor, 
the "lady (or mistress) of turquoise." Her shrine was in a cave, 
in front of which buildings ran out for a distance of 250 feet. Ad- 
joining the cave was the shrine of Sopdu, the lord of the deserts, 
and among the more noteworthy indications of an ancient and 
long-enduring cult was an enormous mass of ashes (estimated at  
50 tons) in front of the cave, though the purpose of the cere- 
monial burnings is unknown. 

As Petrie recognized, Hathor represents some Semitic deity. 
Her  cult was Semitic and not Egyptian, and was earlier than any 
known in Palestine or Arabia. Her Semitic title "baalath" (on 
which see BAAL) was subsequently read upon some remarkable 
inscribed monuments written in characters which come between 
the Egyptian hieroglyphs and ancestral Semitic and European al- 
phabets. They are of the XVIII th Dynasty, and possibly the 
XII th ;  and although the inscriptions still defy complete decipher- 
ment, the supposition that they were by, or refer to, the Israelites 
is-as yet a t  least-as baseless as an early view that the Aramaean 
"Semitic inscriptions," mentioned above, had a like origin. The 
script is of exceptional interest for the problem of the alphabet. 
I t  is disputed whether it  is to be regarded as the actual ancestor 
of the two great branches: ( I)  the South Arabian, (2) the North 
Semitic (Phoenician, etc.) and the Greek, or whether i t  is only 
one of other forms once current before the types became fixed. In  
any event, since the Sinaitic peninsula touches the Delta and the 
South Palestinian towns of Rhinocolura (eLCArish) and Gaza, 
both of which were in contact with North Arabia and the Levant, 
its situation makes it  a natural centre for the rise and distribution 

of the alphabet (9 .v . ) .  
The resources of the peninsula would obviously attract the 

attention of peoples other than those of Egypt and Babylonia. 
Amenemhet 111. (XII th  Dynasty) and Queen Hatshepshut 
(XVIIIth Dynasty) industriously exploited Serabit, and with the 
Ramessids traces of Egypt come to an end. But the invasion of 
Egypt by the Hyksos (whose seat was at the Delta city of Avaris) 
comes between the first and second of these periods, while the third 
marks the decline of Egypt and the increase of Semitic power. 
I t  is very unlikely, therefore, that the wealth of the peninsula 
was appreciated only by Egypt. The peninsula was the meeting- 
place of diverse influences. I t  was exposed, on the north, to  
Aegean, Philistine and other peoples of the eastern Mediterranean. 
The "land of the Philistines" extended southwards from Gath, 
Gaza and Gerar (Gen. xxvi., Deut. ii. 23, I Sam. xxvii. 8-11); and 
i t  is noteworthy that hereabouts are found the markedly un- 
Semitic names (Kadesh-) Barnea, Ziklag and 'Amllek (perhaps 
an Arab plural of some such form as 'Amlak). I t  is not known 
whether they point to Philistine or related iduence.  (See PHILIS- 
TINES.) They do not seem t o  be Egyptian, although Egyptian in- 
fluence can be traced as far  east as Tema (Teima) in North 
Arabia. Egypt (see MIZRAIII) would lay claim t o  the whole 
peninsula, and the "Wady of Egypt" (el-Arish) formed the north- 
ern end of the boundary. (Cf. I Ki. viii. 65.1 None the less, the 
peninsula was Semitic rather than Egyptian, and was occupied by 
tribes with South Palestinian connections. Biblical tradition 
groups all these under Hagar and Ishmael, Esau, Edom, Mt. 
Seir and the Horites, and Abraham's concubine Keturah. More- 
over, the Horite name Lotan, with which Lot, the ancestor of 
Ammon and Moab, may no doubt be connected, seems to be an 
echo of Retenu, an Egyptian name for Palestine; and whether this 
be so or not, the fact that men of Retenu are explicitly men- 
tioned in Egyptian inscriptions of the XII th  Dynasty at  Serabit 
unites the peninsula naturally with the Semites of Palestine. 

How the name Sinai arose can hardly be determined. There is 
a wilderness of Sin (Exod. xvi. I)-Zin (Deut. xxxii. 51, etc.) is 
quite different-and Sin (Ezek. xxx. 15; old Egyptian sinw), 
situated at  or near Pelusium, may have the same meaning. The 
appearance of the old Babylonian moon-god Sin in this part of the 
Semitic world is as striking as that of Baal-Zephon, the ','Moun- 
tain of the north," by the Red Sea (see Exod. xiv. 2), and of Mt. 
Nebo in Moab (Deut. xxxii. 49, seq.). These names, with the 
Semitic cult a t  Serabit, and the remains of a more or less con- 
temporary sanctuary a t  ed-Dra, in  Moab, point to  some definite 
religious culture long before Israelite times. Sin, the moon-god, 
had his most famous seats a t  Ur in  Babylonia and a t  Harran in 
North Syria; and when, i~ the 6th century B.c., Nabonidus in- 
terested himself in the moon-cult a t  these places, he also visited 
Teima in North Arabia-presumably for the same reason. 
Hebrew tradition claimed, through Abraham ( q . ~ . ) ,  a n  early 
relationship with both Ur and Harran, and some evidence has been 
adduced by scholars to  suggest that Yahweh, the god of Israel, 
was probably once regarded as a moon-god. (See Burney, Judges, 
pp. 249, seq.) Yet while the moon-cult seems to have been 
particularly prominent in early Semitic religion, and in the Sinaitic 
area, it  is not the moon-god but the sun-god who, as god of justice, 
would be most naturaIly associated with law-giving, even as it  
is from the sun-god Shamash that the Babylonian law-giver Ham- 
murabi received his great code. The religious history of the 
Sinaitic area goes back to a remote date, and is pre-Israelite; but 
the biblical narratives have their own national traditions of its 
significance for them, and these must be subjected to  a critical 
analysis. (See AARON, MOSES, EXODUS, NUMBERS and HEBREW 

RELIGION .) 
BIBLIOGRAPHY.-See Petrie (and Currelly) , Researches in Sinai 

(1906) ; L. Eckenstein, History o f  Sinai ( 1 9 2 1 ) .  For the inscriptions 
at Serabit, see in the first instance, the articles by A. N. Gardiner and 
by Cowley in the Journal of Egyptian Archaeology, iii., I ,  seq. 

(S. A. C.) 
SINAIA, a town of Rumania, on the railway from Ploesti to  

Brasov in Transylvania. Pop. (1g30), 24,236. Sinaia resembles a 
large model village, widely scattered among the pine forests of the 
lower Carpathians, and along the banks of the Prahova, a swift 



SINALOA- 
alpine stream. The monastery of Sinaia, founded by Prince 
Michael Cantacuzino i n  1695, was the residence of the royal 
family until the present chateau was built. I ts  library contains 
valuable jewels belonging t o  the Cantacuzene family. Castle 
Peles, the modern palace, named after the hill on which it stands, 
is of a mixed style of architecture on the whole Germanic. Until 
1850 Sinaia consisted of little more than the monastery and a 
group of huts. 

SINALOA, a State of Mexico, on the Gulf of California, 
with a coast line of nearly 400 miles. Area, 27,557 sq.m. Pop. 
( I ~ I O ) ,  323,642; (1931), 395,618 The surface consists of a 
narrow coastal zone where tropical conditions prevail, a broad belt 
of mountainous country covered by the ranges of the Sierra Madre 
Occidental and their intervening valleys where oak and pine for- 
ests are to  be found, and an intervening zone among the foot- 
hills of the Sierra Madre up to an elevation of 2,oooft., where the 
conditions are subtropical. The State is traversed by numerous 
streams, the largest of which have broad valleys among the foot- 
hills. The largest of these are the Culiacin, Fuerte and Sinaloa, 
the last two having short navigable courses across the lowlands. 

Rain i b  pier~iiful everywhere, e x ~ e p i  in the exireme norih, where 
the conditions are arid. The climate of the low-lying coast lands 
is  hot; however, in the mountains it is cool and healthy. 
Cereals and mezcal are produced on the uplands, and sugar, rum, 
coffee, tobacco, grape spirits and fruit in  the lower zones. There 
are excellent cotton lands in  the State and the production of this 
staple was largely developed during the American Civil War, but 
has since declined. I n  recent years large quantities of tomatoes 
have been raised, chiefly for the American market. Grazing re- 
ceives considerable attention in the uplands, where the tempera- 
ture is favourable and the pasturage good, and hides are largely 
exported. Mining, however, is the chief industry, Sinaloa being 
one of the richest mineral-producing States in the republic. Gold, 
silver, copper, iron and lead are found. There are also salt 
deposits and mineral springs. The best-known silver mines are 
the Rosario, from which about $go,ooo,ooo had been extracted up 
to the last decade of the 19th century, and the Nuestra Sefiora 
de Guadalupe de 10s Reyes, discovered early in the 19th century 
and yielding over $8 j,ooo,ooo before its close. The forest products 
of the State include rubber, resins, cabinet and dye-woods, orchilla 
and ixtle fibre. U p  to the beginning of the 20th century Sinaloa 
had only one short railway, which connected Culiacin with its 
port Altata. Since then the Mexican branch of the (American) 
Southern Pacific railway from Nogales to  Guaymas has been ex- 
tended south-east along the coast to  connect the railways of central 
Mexico. Sinaloa has excellent natural harbours, only two of which 
-Mazatlin and Altata-are much used. The Bays of Agiobampo 
and Topolobampo are prospective railway terminals with fine 
harbours. The capital of the State is Cu!iacin Rosales (com- 
monly called Culiacin), on the Culiacin river 39 m. from its port, 
Altata, a t  the mouth of the same river, with which it  is connected 
by rail. I t  is a well-built town, with some thriving manufactures, 
including cotton goods, cigarettes, liqueurs, etc. I t  is the see of a 
bishop and has a fine cathedral. Culiacin (pop, in 1910, 13,527; 
1921, 16,034) is the distributing centre for a large district be- 
tween Guaymas and Blazatlin. The next most important town is 
Mazatlin (pop. 25,254) one of the leading ports of Mexico on the 
Pacific coast, and the commercial centre for S. Sinaloa and 
N. Durango. Other towns are Mocorito (pop. 3,757 in 1921), 
Sinaloa (pop. 1,666 in 1921), and Fuerte (pop. 2,836 in 19211, 
all in the N. of the State, Rosario (pop. 7,050 in 1921), and San 
Ignacio (pop. 1,63 j in 1921) in the South. 

SINCLAIR, the name of an old Scottish family, members of 
which have held the titles of earl of Orkney and earl of Caithness. 
The word is a variant of Saint Clair. 

SIR WILLIAM SINCLAIR, or SAINT CLAIR (c. 1260-C. 1303), was 
the descendant of a line of Anglo-Norman barons, one of whom 
obtained the barony of Rosslyn from King David I. in the 12th 
century. Sir William took part in the dispute over the succession 
to the crown of Scotland in 1292, and was one of the leaders of the 
Scots in their revolt against Edward I .  His grandson SIR WIL- 
LIaal SINCLAIK, was slain by the Saracens in August 1330, 

while journeying through Spain t o  Palestine with Sir James 
Douglas, the bearer of the heart of Bruce. This Sir William Sin- 
clair married Isabel, daughter of Malise, earl of Strathearn, 
Caithness and Orkney (d. c. ISSO), and their son Sir Henry Sin- 
clair (d. c.  1400) obtained the earldom of Orkney by a judgment 
of the Norwegian king Haakon VI. in 1379. H e  thed helped t o  
conquer the Faeroe Islands, and took into his service the Venetian 
travellers, Niccolo and Antonio Zeno, sailing with Antonio to  
Greenland. 

WILLIAM, the 3rd earl of his line, whose earldom of Orkney 
was a Norwegian dignity, was made chancellor of Scotland i n  1454 
and Lord Sinclair and earl of Caithness in 1455. When in 1470 
the Orkney Islands were ceded by Norway to King James 111. he 
resigned all his rights therein to  his sovereign and was known 
merely as  earl of Caithness. His eldest son, William, having 
offended his father by his wasteful habits, the earl settled his 
earldom on his eldest son by another marriage, also called William, 
who was killed at  Flodden in I j13, The elder William, however, 
inherited the title of Lord-Sinclair, and the family was thus split 
into two main branches. 

GCORGE, 4th car! of Caithness (6. I ji 5-1 j 8 i j ,  a son of the 3rd 
earl, was a Roman Catholic and a supporter of Mary Queen of 
Scots, but he was mainly occupied with acts of violence in the 
north of Scotland. His grandson George, the 5th earl (c. 1566- 
1643), was outlawed and compelled t o  fly t o  the Shetlands. H e  
left many debts, and his great-grandson and successor, George, 
the 6th earl (d. 1676), who was childless, arranged that his estates 
should pass to  a creditor, Sir John Campbell, afterwards earl of 
Breadalbane. Campbell was created earl of Caithness in  1677, but 
the title was also claimed by George Sinclair (d. 16981, a grandson 
of the 5th earl, and in 1681 the privy council decided in his favour. 
When Alexander, the 9th earl, died in I 765 the title was suc- 
cessfully claimed by  William Sinclair (d. 1779)~ a descendant of 
the 4th earl, who became the 10th earl. 

The title of Lord Sinclair passed from William, the and lord, 
who died about 1488, t o  John (1610-1676), who became the 9th 
lord in 161 j. At first a covenanter, afterwards he became a roy- 
alist, and was taken prisoner a t  the battle of Worcester. H e  died 
without male issue and the title became dormant. His estates, 
however, passed to his grandson, Henry St. Clair (1660--17231, 
the son of his daughter Catherine (d. 1666) and her husband, John 
St. Clair of Herdmanston, and in 1677 Henry was created Lord 
Sinclair with the precedence of the older title. H e  had two sons, 
John Sinclair (1683-1750) the Jacobite, and James Sinclair, who 
became a general in  the British army, and was also ambassador 
at  Vienna and Turin and a member of parliament for many 
years. After the attainder of John, in consequence of his share in  
the rising of I 715, the family estates were settled on James, but 
he resigned them to his elder brother when the latter was pardoned 
in 1726. The pardon, however, did not include the restoration of 
the title. Earlier in life John Sinclair had killed a man named 
Shaw in a duel and had afterwards shot this man's brother. 
H e  was tried by court-martial and sentenced to death, but was 
pardoned. An account of the proceedings m the court-martial 
was edited by Sir Walter Scott for the Roxburghe Club (Edin- 
burgh, 1828). Sinclair himself wrote Memoirs of the Rebellzox, 
published by  the Roxburghe Club in 1858. 

Neither of the brothers left male issue, and the title devolved 
upon a cousin, Charles St. Clair (d. 177j), who was not included 
in the attainder. Charles did not claim it, but in 1782 his grandson 
Charles (1768-1863) was declared to be Lord Sinclair. H e  was a 
Scottish representative peer from 1807 to 1859 and is the ancestor 
of the mesent holder of the title 

See sir R. Douglas, The Peerage of Scotland, new ed. by Sir J. B. 
Paul; G. E. (Cokayne), Complete Peerage; Sinclair, The  Sinclairs of 
England (1887) ; Sir R. Gordon and G. Gordon, The Earldom of Suth- 
erland (Edinburgh, 1813), and Hay, Genealogy of the Sinclajrs of - 

SINCLAIR, SIR JOHN, BART. (1 7 54-1835)~ Scottish 
writer on finance and agriculture, was the eldest son of George 
Sinclair of Ulbster, a member of the family of the earls of Caith- 
ness, and was born a t  Thurso Castle on May 10, 1754. After 
studying at  Edinburgh, Glasgow, and Trinity College, Oxford, he 
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was admitted t o  the faculty of advocates in Scotland, and called 
to the English bar, but never practised. I n  1780 he was returned 
to parliament for Caithness, and subsequently represented several 
English constituencies, his parliamentary career extending, with 
few interruptions, until 1811. H e  established at  Edinburgh a 
society fo i  the improvement of British wool, and was the first 
president of the board of agriculture. His reputation as a financier 
and economist had been established by the publication, in  1784, 
of his History of the Public Revenue of the British Empire; in 
1793 widesprgad ruin was prevented by the adoption of his plan 
for the issue of exchequer bills; and it was on his advice that, in 
1797, Pitt  issued the "loyalty loan" of eighteen millions for the 
prosecution of the war. His services to scientific agriculture were 
no less conspicuous. H e  supervised the compilation of the valuable 
Statistical Account of Scotland (21 vols., 1791-1799), and also 
that of the General Report of Scotland, issued by  the board of 
agriculture; and from the reports compiled by this society he 
published in 1819 his Code of Agriculture. 

Originally a thorough supporter of Pitt's war policy, he later on 
joined the party of "armed neutrality." In 1805 he was appointed 
by  Pitt  a commissioner for the construction of roads and bridges 
in the N. of Scotland, in 1810 he was made a privy councillor and, 
1811, commissioner of excise. H e  died Dec. 21, 1835. 

See Correspondence of the Right Hon. Sir John Sinclair, Bart., with 
Reminiscences of Distinguished Characters (2 vols., 1831) ; and 
Memoirs of the Life and Works of the Right Hon. Sir John Sinclair 
( 2  vols., Edinburgh, 1837). 

SINCLAIR, UPTON (1878- ), American author, was 
born in Baltimore, Md., on Sept. 20, 1878. H e  was educated at  
the City College of New York (A.B. 1897) and pursued graduate 
study a t  Columbia university. H e  first won wide recognition by 
his novel The Jungle (1906), a powerful realistic study of social 
conditions in the Chicago stockyards which aided the passage of 
the Pure Food Laws. Other important novels were The Journal o f  
Arthur Stirling (1903) ; Manassas (1904) ; Love's Pilgrimage 
(191 I )  and Oil (1g27), the last-named a more mature work and 
of greater breadth of vision than The Jungle. Sinclair's investiga- 
tion of the Colorado coal strike in 1913 focused the attention of 
the nation on the affair and brought results. The situation was 
afterwards used in the novel King Coal (1917). Between 1917 
and 1927 he wrote a series of pamphlets on aspects of American 
life, The Profits of Religion (1918) ; The Brass Check (1919), a 
study of journalism; The Goose-Step (1923), and The Goslings 
(1924) dealing with education; Mammonart (1925); and Money 
Writes (1927). Of his several plays Singing Jailbirds (1924) is 
most effective. Sinclair ended his long activity in the Socialist 
party by organizing the EPIC movement in  California ( q . v . )  
and by capturing the Democratic nomination for governor in 1934. 
Although denied national indorsement and defeated a t  the polls, 
Sinclair's campaign attracted wide attention. 

SIND, an autonomous Indian province, formerly comprising the 
northerly part of the Bombay presidency. Lying between 23" 35' 
and 28" 29' N., and 71" 10' E., it stands apart both physically 
and historically. I t s  key position in the west of India, bordering 
Baluchistan, must be considered in its relations, varying with the 
centuries, to  the Persian gulf and the Iranian plateaux, the steppe 
deserts on the north and the monsoon regions on the south. The 
area of Sind is 46,378 sq.m. and its population (1931) 3,887,070. 
These figures no longer include the native State of Khairpur (6,050 
sq.m., pop. 227,183) but comprise the seven districts of Karachi, 
Hyderabad, Thar and Parkar, Nawabshah, Larkana, Sukkur, and 
Upper Sind Frontier, which the province embraces. 

Phys ica l  Features.-It includes: ( I )  Sind proper, the alluvial 
plain created and watered by the Indus; (2) the Kohistan, or hilly 
country west of the Indus, extending between Karachi and Sehwan 
and rising northwards t o  the Kirthar range, which carries the 
frontier between Sind and Baluchistan; (3) the Registan or Thar 
desert, spreading eastwards from the Nara river into Rajputana. 
(See INDIAN DESERT, as  also for Climate.) 

History.-New data concerning prehistoric India's relations 
with the West are accumulating, but changes of the Indus chan- 
nels make it difficult to picture even the Sind of Alexander (325 

B.c.). At his death (323 B.c.) Sind passed t o  Seleucus Nikator, 
who yielded i t  in  305 to Chandragupta, creator of the first empire 
based on the Ganges lowland. After a phase of Buddhist influ- 
ence under Asoka (272-232 B.c.), came inroads from west and 
north. A Sudra dynasty ruling from the Salt range t o  the sea, 
with capital a t  Aror (Alor), was followed by  Brahman rule (7th 
century A.D.) and Islamic invasion (711) under Muhammad, son 
of Kasim. The invasion was by sea, from the mouth of the Indus; 
and for nearly three centuries Sind remained nominally subject 
to the Arab caliphs. Though conquered by  Mahmud of Ghazni, 
who raided into India, Sind long remained semi-independent, 
under local dynasties, the Sumras and the Sammas, both Rajput, 
but Mohammedans in  religion. The  latter had their capital a t  
Tatta, in  the Indus delta, a seaport until the 18th century.' The 
Sammas were followed by the Arghuns, of foreign origin, and the 
Arghuns by the short-lived Turkhan dynasty. I t  was not till the 
time of Akbar, himself born a t  Umarkot, in Sind, that the province 
was regularly incorporated in  the Delhi empire. When that empire 
broke up, on the death of Aurangzeb, local dynasties again arose. 
The first of these was the Kalhoras, succeeded by  the  Talpurs, 
of Baluch descent, who were ruling under the title of Mirs, with 
capital a t  Hyderabad, a t  the coming of the British. 

The East India company had established a factory a t  Tat ta  in 
1758; but the Talpur mirs were never friendly t o  trade, and the 
factory was withdrawn in 1775. I n  1830 Alexander Burnes was 
permitted to pass up  the Indus on his way to the court of Ranjit 
Singh a t  Lahore, and two years later Henry Pottinger concluded 
a commercial treaty with the mirs. I n  the expedition to  Afghanis- 
tan in 1838 for the restoration of Shah Shuja, the British army 
under Sir John Keane marched through Sind, and the mirs were 
compelled t o  accept a treaty by which they paid a tribute to  
Shah Shuja, surrendered the fort of Bukkur t o  the British, and 
allowed a steam flotilla to  navigate the Indus. I n  1842 Sir Charles 
Napier arrived in Sind and fresh terms were imposed on the mirs. 
The Baluch army resented this loss of independence, and attacked 
the residency near Hyderabad, which was bravely defended by 
Outram. Then followed the decisive battle of Miini  and the 
annexation of Sind. 

Soils a n d  Agriculture.- Forty per cent of the people are 
cultivators, 10% live on income from land, and many are pas- 
toralists; about 2 %  depend on arts and industries. The generally 
fine fertile alluvium is coarser towards the north and it  there 
retains moisture better and is easier to  plough; the south rarely 
yields the rich harvests of the north. All regions are liable to  
deposition of Kalar salts; this reduces fertility, and land seriously 
infested is useless. The worst effects of kalar are t o  be seen in 
the fine-textured soils of southern Sind. Towards the desert parts 
of Thar and Parkar the soil approximates increasingly to  pure 
sand, fertile only if well manured and watered. The richest of all 
soil is that resulting from recent inundation (Kacho). 

I I 1 1924-25 / 1925-26 

/ Thousands of acres 

Fallows must be interpreted widely, i.e., as land occupied for 
cultivation. I t  is not necessarily economically cultivable. 

Net area cropped . . . . . 
Currentfallows. . . . . . 
Uncultivated . . . . . . 

Totalarea . . . . . . 

Year 
canals (govt.) 

4,425 
5,072 

20,661 

30,158 

Col. (b)  as 
per cent. 

of (a)  

3,946 
5,446 

20,695 

30,087 

Thousands of acres 
1,470 
2,655 
3,357 
3,254 
4,425 
3,946 

1,238 
2,009 
2,802 
2,935 
3,080 
2,840 



SIND 
Irrigation in Sin6 is virtually synonymous with canal irrigation. I 

Thus the total area irrigated from all sources in 1925-26 was 
3,016,000 acres. The above figures indicate an increase in the 
area watered, but they also point to  the fluctuating nature of the 
supply. Significant agricultural progress in the province must 
wait upon the replacement of the present capricious water supply 
by assured quantities. The primary object of the Sukkur barrage 
is to  effect this. (See IXDIAS DESERT.) There are two principal 
cultivating seasons, kharif and rabi. I n  general, the former ex- 
tends normally from the beginning of June to the end of October, 
and coincides for the first three months with the height of the 
Indus inundation. Ordinarily, the rabi season covers the period 
early October to the close of March. The chief kharif crops are 
rice, millets (bajri and jowar) and cotton. Wheat, pulses, oil- 
seeds, barley and vegetables constitute the main rabi sowings. 

Rice, the main crop, occupies in  an average crop year about 
14 million acres. I t  is particularly identified with two tracts; 
one in northern Sind centring in Larkana, where the finest is 
grown, and the other in southern Sind, centring in Hyderabad. 
The former accounts for about one-third, the latter a good one- 
f i i ~ h ,  uf ihe iutdi rice acredge. 3a j r l  and jomar are the main food 
of the working classes. The former is the more wholesome, and 
occupies about a million acres, while jowar is grown over about 
half this area. Thar and Parkar is the main seat of bajri; gowar 
is identified particularly with northern Sind. Here also wheat is 
found, which rivals jowar in the area it  normally occupies. Other 
cereals are insignificant. Among pulses, matar (chickling vetch), 
grown in northern districts, is the chief. Rape and jambho (a 
variety of mustard) are noteworthy oilseeds; they are fairly wide- 
spread outside the desert, and the average area occupied by the 
two crops together exceeds 300,000 acres. Cotton stands fourth 
in area among kharif crops, being surpassed by rice, bajri and 
jowar only. I t  is grown on about 400,000 ac., and is limited 
entirely to  the left bank of the Indus, where it  reaches its maxi- 
mum development under the Eastern Nara canal system. 

Investigations have been recommended into possibilities of 
cotton cultivation, when the Sukkur barrage extends irrigation, 
to the west of the Indus, in spite of the great heat. 

Grasses and fodder crops are less important for the Sind pas- 
toralist than shrubs and trees. The best milch cows of Sind are 
famous, and much sought after throughout India, and her buffa- 
loes, sustained on the swampy tracts in the delta, are the basis of 
a large export of gki (clarified butter). The camel-the main 
beast of burden in the province-thrives on salt marsh feed, and 
the abundance of poor dry land, together with the hilly tracts, 
support large sheep and goat herds. Small hardy horses are also 
in evidence, and Upper Sind breeds mares. Mules, asses and 
bullocks are well represented. 

Fauna.-Wild animals, hyaena, the gcrkhar or wild ass (in the 
south of the Thar and Parkar district), the wolf, jackal, fox, wild 
hog, antelope, pharho or hog deer, hares and porcupines. Of birds 
of prey, the vulture and several varieties of falcon may be men-, 
tioned. The flamingo, pelican, stork, crane and Egyptian ibis 
frequent the shores of the delta. Besides these there are the 
ubira (bustard) or ti&, the rock-grouse, quail, partridge and 
various kinds of parrots. Waterfowl are plentiful; in the cold 
season the lakes or dhandks are covered with wild geese, kulang, 
ducks, teal, curlew and snipe. Among other animals to  be noted 
are scorpions, lizards, centipedes and many snakes. 

Forest.-Aridity limits forest to c. 1 , 2 0 0  sq m. near the Indus 
from Ghotki to  the mid-delta. Babul (Acacia arabica) is most 
characteristic in Lower Sind and yields fuel and timber for boats; 
its bark is used for tanning and its leaves and pods are fodder for 
camel and goat. Kandi (Prosopis spieigera) gives fuel and fodder, 
Bahan (Popzllus euphratica) building timber and lacquer wood, 
and Tamarisk (lai or Tamarix gallica, and jhao or T. dioica) fuel 
and wood for turning and for farm implements. The Bahan- 
tamarisk zone is on land subject to flood, the Kandi zone is 
farthest from the river, the Babul zone is intermediate. The lower 
delta is without forest, apart from mangrove growths used for 
fuel and fodder. Tamarind and T5E (Dalbergia Sissoo) have 
been introduced, the latter into the north. Arid and dune areas 

show growth of herbs and shrubs, often adapted to salt conditions. 
M a n u f a c t u r i n g  Industries.-Sind remains well known for 

its famous pottery and tiles, leather and lacquer work, carpets 
and silk embroidery, though all have declined in this age of 
machine-made goods. Other crafts for which the province was 
once renowned, such as armoury work and the fashioning of 
precious metals, are little more than a memory. There are numer- 
ous cotton ginning mills, mainly in Hyderabad, and rice husking 
factories, primarily in Larkana Karachi and neighbourhood have 
cotton-presses, metal foundries, bone mills, printing presses, a 
glass and tile factory, an arsenal and the railway and Port Trust 
workshops; taken together, these furnish employment to several 
thousands. The Karachi district also supplies salt, and a not 
unimportant industry, having regard to the number dependent 
upon it, is the making of mats (plzanka) from the rank grasses in 
the delta. 

T r a d e  a n d  Communications.- The overseas exports of the 
prownce embrace, in order of value, raw cotton, wheat, wool. 
rape seed, flour, unhusked rice, raw skins, bones, and raw 
hides. Leading imports include cotton manufactures, sugar, rail- 
way materials and machinery, mineral oil, woollen goods, ==tor 
cars and associated items. The chief port is Karachi, the col- 
lecting and distrlbutlng centre for all North India and the focus 
of a number of trade routes which ramify through Afghani- 
stan and Central Asia. The overseas trade of Sind is limited to 
it;  its subordinates, Keti Bandar and Sirganda, only engage in 
coastal trade, handling, mainly, rice. The coasting trade of 
Karachi includes, on the import side, benzine and petrol from 
Burma; cotton twist yarn and piece goods from Bombay; gunny 
bags from Bengal; coconut oil from Madras; coal from Bengal; 
ghi from Baluchistan and Kathiawar; pepper from Travancore 
and Bombay, and teak from Burma. On the export side, the 
items are similar to  the overseas items, with the addition of rice. 
There is a large re-export of sugar and mlneral oil. Across her 
land frontiers Sind receives raw cotton and wheat from Punjab 
and the United Provinces, and Rajputana, which adds wool also; 
from Asia comes live stock, pastoral produce, carpets and silk. 
I n  return, Sind gives of her own staple products in addition to  
what she passes on from overseas. 

Communications.-Sind is traversed by the North-Western 
railway, which, entering from Punjab, follows the Indus south- 
wards and terminates a t  Karach~. The Indus is twice bridged, 
a t  Rohri, where the main line crosses the river and a branch goes 
off via Jacobabad to Sibi and Quetta; and at  Kotri opposite 
Hyderabad. From the latter place the metre-gauge Jodhpur- 
Bikaner railway runs east via Mirpurkhas t o  link Sind with Raj- 
putana; there is one feeder to  this route from Hyderabad south 
to Badin and two from Mirpurkhas, one south to Jhudo and the 
other north to Khadro. A chord line of the North-West railway 
connects Hyderabad with Rohri, evading the erasion of the Indus 
and serving as an alternative from Karachi to the north-west. The 
desert portion of the province is accessible only by  camels; the 
"roads" being rough tracks of heavy sand. There are few metalled 
roads anywhere in Sind. I n  the delta the traffic is almost entirely 
by water. The area is riddled with interlacing creeks, and small 
boats can make their way at  high tide in any direction within a 
distance of 15 to 2 0  m. from the shore. Numerous ferries serve 
the Indus river, and, generally speaking, the canals are adequately 
bridged. 

Population.-At the last census, nearly three quarters of the 
population of Sind were Sunni Mohammedans, one-quarter 
Hindus. Caste distinctions are only loosely observed. Broadly, 
75% of the people speak Sindhi. Other languages of importance 
include Rajasthani, Balochi and Punjabi. Gujarati is spoken 
towards the south-east in parts of Thar and Parkar, and is also 
found again in the city of Karachi. I n  Karachi, too, and also 
in Hyderabad and Upper Sind district, a dialect of Sindhi 
(Siraiki) occurs. 

Administration.-Sind was formerly administered as a non- 
regulation province under a commissioner who resided a t  Karachi 
On April I ,  1936, it became a Governor's province by the transfer 
of the Sind Division from the Bornbay Presidency; and on April I, 
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1937, it became an autonomous province. I t s  legislative assembly 
is comprised of 60 members. 

See H. M. Birdwood, The Province of Sind (Society of Arts, 1903) ; 
and Sir Richard Burton, Scitzde (1851) ; Gazetteer of Province of Sind, 
vol. A. (1907) and vol. B. (districts) 1919; Statistical Atlas of Bombay 
Presidency (1925) ; J. Abbott, Sind: A Re-interpretation (1924) ; Royal 
Comm. on Agriculture in India 1928, Evidence taken in Sind, Bull. 150, 
Dept. of Agric., Bombay (1928). See also INDIAN DESERT bibliography. 

(A. V. W.) 

SINDBAD THE SAILOR, VOYAGES OF, a collection 
of Arabic travel-romances, partly based upon experiences of 
oriental navigators (especially in the 8th-10th centuries) ; partly 
upon ancient poetry, Homeric and other; partly upon Indian and 
Persian collections of mirabilia. I n  Sindbad's First Voyage, from 
Baghdad and Basra, the incident of the Whale-Back island may 
be compared with the Indian ocean whales of Pliny and Solinus, 
covering four jugera, and the pristis sea-monster of the same au- 
thorities, zoo cubits long. With the Island of the Mares of King 
Mihraj, or Mihrjan, we may find (rather imperfect) parallels 
in Homer's Iliad (the mares impregnated by the wind), in Ibn 
Khurdadbih and A1 Kazwini, and in Wolf's account of the three 
l l has  de  Cavallos near Ceylon, so called from the wild horses 
with which they abounded, to which the Dutch East India mer- 
chants of the 17th century sometimes sent their mares for breed- 
ing purposes. Sindbad's account of the kingdom of Mihraj (Mihr- 
jan) is perhaps derived from the T w o  Musulman Travellers of 
the 9th century; it  would seem to refer to one of the greater 
East Indian islands, perhaps Borneo. Sindbad's Valley of Dia- 
monds has fairly complete parallels in A1 Kazwini, in Benjamin 
of Tudela, in Marco Polo and in the far earlier Epiphanius, bishop 
of Salamis in Cyprus, who died A.D. 403. As to the Mountain, or 
Island, of Apes in the Third Voyage, Ibn A1 Wardi and Idrisi 
each recognizes an island of this kind, the former in the China 
sea, the latter near Sokotra. Sindbad's negro cannibal adventure 
reproduces almost every detail of the Cyclops story in the Odys- 
s ey ;  among the Spice islands, and perhaps at  Timor, may be lo- 
cated the island rich in sandal-wood, where the wanderer rejoins 
his friends. The cannibal land of the Fourth Voyage, producing 
pepper and coco-nuts, where Sindbad's companions were offered 
food which destroyed their reason, has suggested the Andamans 
t o  some enquirers and certain districts of Sumatra to others; 
with this tale we may compare the lotus-eating of the Odyssey, 
Plutarch's story of Mark Antony's soldiers maddened and killed 
by an "insane" and fatal root in their Parthian wars, a passage 
in  Davis's Accoz~nt  of Sumaf ra  in 1599, and more complete 
parallels in Ibn A1 Wardi and A1 Kazwini. The burial of Sindbad 
in, and his escape from, the cavern of the dead is faintly fore- 
shadowed in the story of Aristomenes, the Messenian hero, and 
in a reference of St. Jerome to a supposed Scythian custom of 
burying alive with the dead those who had been dear to them; 
the fully-developed Sindbad tale finds an echo in "Sir John 
Mandeville." For the "Old Man of the Sea," in the Fifth Voyage, 
we may also refer to A1 Kazwini, Ibn A1 Wardi and the romance 
of Seyf Zu-1 Yezen; Sindbad's tyrannical rider has usually been 
explained as one of the huge apes of Borneo or Sumatra, im- 
proved to make a better story. 

See Richard Hole, Remarks on the Arabian Nights' Entertainments, 
i n  which the Origin o f  Sindbad's Voyages . . . is particularly con- 
sidered (1797) ; Eusebius Renaudot's edition of the T w o  Musulman 
Travellers (1718, translated into English, 1733, as Ancient Accounts 
of India and China by two Mahommedan Travellers . . . in the 9th 
Century) ; J .  T .  Reinaud, Relations des voyages faits par les Arabes 
et les Persans duns l'lnde et ci la Chine duns la IXe  siBcle (1845) ; 
E. W. Lane's translation of the Arabian Nights (1859), especially the 
notes in vol. iii. pp. 77-108; M. J. de Goeje, La LCgende de Saint 
Brandan (1890) ; C. R. Beazley, Dawn of Modern Geography (1897), 
i. 235-238,438-450. 

SINDHI (properly Sindlzi, the language of Sindh, i.e., Sind) 
and LAHNDA (properly Lahndd or Lahindd, or LaJzndZ-di- 
bbli, the language of the west), two closely connected forms of 
speech belonging, together with Kashmiri (q .v . ) ,  to the north- 
western group of the outer band of Indo-Aryan langmges. 

The parent Prakrit, from which Lahnda is sprung, must once 
have extended over the greater part of the Punjab, but Lahnda 
and Sindhi, the western outposts of Indo-Aryan speech, have for 

centuries occupied a peculiarly isolated position, and have in 
many respects struck out common lines of independent growth. 
This process was aided by the presence of Dardic languages (see 
INDO-ARYAN LANGUAGES), I n  early times there were Dardic 
colonies along the Indus, right down to its delta, and both Sindhi 
and Lahnda have borrowed many peculiarities from their dialects. 

Sindhi is directly derived from the Vrlcada ApabhramSa Prak- 
rit (see PRAKRIT). The name of the Apabhramia from which 
Lahnda is derived is not known, but it must have been closely al- 
lied to  Vrlcada. Sindhi has one important dialect, Kachchhi, 

1 spoken in Cutch. Here the language has come into contact with 
Gujarati and is somewhat mixed with that form of speech (See  
GU J ~ R A T I  AXD RA JASTHANI LAKGUAGES.) 

Owing to their geographical position both Sind and the western 
Punjab were early subject to Mohammedan inroads. The bulk 
of the population is Muslim, and their languages make free use of 
words borrowed from Persian and (through Persian) from Arabic. 
The written character employed for Lahnda is usually that modifi- 
cation of the Persian alphabet which has been adopted for Hindu- 
stani. For Sindhi, further modifications have been introduced to 
represent special sounds. I n  both languages, Hindus also employ 
a script akin to  the well-known Nagari alphabet (see SANSKRIT). 
I t  is the same as  the ''Land&" (a word distinct from "Lahndg") or 
"clipped" character current all over the Punjab and is very im- 
perfect, being seldom legible to  any one except its original writer, 
and not always so to him. 

Phonetics.-The phonetic system of both languages in most 
respects resembles that of other Indo-Aryan vernaculars. I n  
other Indo-Aryan languages a final short vowel is generally elided. 
This rule is also followed in Lahnda, but the genius of Sindhi re- 
quires every word to end in a vowel, and hence these short vowels 
are still retained. I n  Sindhi these final short vowels are very 
lightly pronounced, so that they are hardly audible. Lahnda, espe- 
cially when dropping the final short vowel, has epenthetic changes, 
which have not been noted in Sindhi. I n  that language and in 
Lahnda the short vowel i, when preceded or followed by h, or a t  
the end of a word, is pronounced as a short e. 

In  Lahnda the double consonant is generally retained, but in 
Sindhi, while the double consonant is simplified, the vowel re- 
mains short. An original long vowel coming before a conjunct 
consonant is shortened when the conjunct is simplified. 

In  Sindhi, a sibilant is liable to be changed into h. In  Lahnda 
the s is generally, but not always, preserved. A medial d becomes 
the hard r; there is great confusion between cerebrals and dentals, 
more common in Sindhi than in Lahnda. I n  Sindhi, t and d 
become regularly cerebralized before r. The cerebral 1 does not 
appear in Sindhi, but it  has survived from Prakrit in Lahnda. 
When 1 represents a Prakrit single 1, i t  becomes G, but if i t  repre- 
sents a Prakrit 11, i t  remains a simple dental I.  

Sindhi has a series of "recursive" consonants g, :, d, and b. I n  
sounding them the breath is drawn in instead of being expelled, 
i.e., the larynx being lowered and the glottis closed. They often, 
but not always, represent an original double letter. 

Declension.-Both languages have lost the neuter gender, all 
nouns being either masculine or feminine. The rules for distin- 
guishing gender are much as in Hindustani. As in other Indo- 
Aryan languages, nouns may be either strong or weak, the strong 
forms being derived from nouns with the pleonastic Sanskrit 
suffix ka. In Sindhi, a masculine weak form in zc corresponds to 
the strong one in 6 ,  and feminine weak forms in a and o to a 
strong one in i. I n  Lahnda, weak forms have dropped the final 
short vowel, and the strong forms end in d (masc.) and i (fern.). 

Almost the only old case that has survived throughout the 
declension of both languages is the general oblique. This is used 
for any oblique case, the particular case required being as a rule 
further defined by the help of a postposition. The general oblique 
case, without any defining postposition, is specially employed for 
the case of the agent. There are also examples of the survival of 
the old locative and of the old ablative. 

I n  Lahnda the final short vowel of the weak forms has been 
dropped. but in some cases the final u of the masculine and the 
final i of the feminine have been preserved by epenthesis. The 



Lahnda forms of the nominative plural and of the various oblique 
forms are identical with those found in Panjabi. In  both lan- 
guages the accusative case is the same as the nominative, unless 
special definiteness is required, when the dative is employed in its 
place. T h e  agent case is the oblique form without any postposi- 
tion. All the postpositions are added to the oblique form. The 
genitive is really a possessive adjective and agrees with the per- 
son or thing possessed in gender, number and case. 

An adjective agrees with its qualified noun in gender, number 
and case. I n  Lahnda the only adjectives which change in these re- 
spects are strong adjectives in a. I n  Sindhi weak forms in . also 
change the to  e or a in the feminine. The plural and oblique 
forms are made as  in  the case of nouns. If a postposition is used 
with the noun i t  is not also used with the adjective. Comparison 
is effected by  putting the noun with which comparison is made in 
the ablative case. Sometimes special postpositions are employed 
for this form of the ablative. 

The north-western group of Indo-Aryan vernaculars, Sindhi, 
Lahnda and Kashmiri, made free use of pronominal suffixes. I n  
Kashmiri these are added only to  verbs, but in the other two 
languages they are also added to nouns. These suffixes take the 
place of personal pronouns in various cases. 

All these suffixes are remnants of the full pronominal forms. I n  
all cases they can be a t  once explained by  a reference to the 
originals i n  Dardic rather than to those of other Indo-Aryan 
languages. 

Conjugation.- There are, in both languages, two conjuga- 
tions, of which one (intransitive) has -a- and the other (transi- 
tive) -e- or  -i- for its characteristic letter. The differences appear 
in the present participle and, in Sindhi, also in the conjunctive 
participle, the present subjunctive, and imperative. The two lat- 
ter are the only original synthetic tenses which have survived i n  
Sindhi, but  in Lahnda the old synthetic future is also in common 
use. Both languages have a passive voice formed by adding ij or 
ij to  the root. This form is not employed for the past participle 
or for tenses derived from it. 

The past participle of the transitive verb is passive in significa- 
tion. There is therefore no need of a past participle for the passive 
voice. The  Sindhi present participle of the passive voice follows 
a different rule of formation, and, in  Lahnda, it omits the letter j. 
I n  other respects the passive is conjugated like a regular verb of 
the first conjugation. The passive is directly derived from the 
outer Prakrit passiye in  -ijja-. 

The present subjunctive is the direct descendant of the' old 
Prakrit present indicative. 

The imperative is formed in the same way. The Sindhi future 
is formed by  adding the nominative pronominal suffixes to the 
present participle. As there are no nominative suffixes of the third 
person, for  that person the simple participle is employed. There 
are slight euphonic changes of the termination of the participle 
in the other persons. 

The past tense is formed from the past participle with pro- 
nominal suffixes added in both languages. As in the transitive 
verb the past participle is passive in signification, the subject 
must be put in the agent case, and the participle agrees in gender 
and number with the direct object, or, if the object is put in the 
dative case instead of the accusative, is treated impersonally in 
the masculine. 

There are numerous compound tenses formed by  conjugating 
the verb substantive with one or other of the participles. The past 
has slightly different forms with a feminine subject. Additional 
suffixes may be added to indicate the object, direct or remote. 

Numerous verbs have irregular past participles, derived directly 
from the Prakrit past participles. The many compound verbs are 
formed much as  in Hindustani, and must be learnt from the 
grammars. 

L i t e r a t u r e c S i n d h i  and Lahnda possess no literature worthy 
of the name. There is, in  both languages, a large stock of folk- 
songs-rude poems dealing with the popular traditions of the 
country. See  Colonel Sir Richard Temple's Legends of the Panjab 
(Bombay, 1884-1900). Also E .  Trumpp, Sindhi Literature, the 
Divan of Abd-ul-Lati f ,  known  b y  the  name of ShBha jd RisGld 

(Leipzig, 1866). 
BIBLIOGRAPHY.-G. Stack, Grammar and Dictionary (both Bombay, 

1849) ; E. Trumpp, Grammar (London and Leipzig, 1872) ; G. Shirt, 
Udharam Thavurdas, and S. F. Mirsa, Sindhi-English Dictionary 
(Karachi, 1879) ; E. O'Brien, Glossary of the Multani Language (1st 
ed., Lahore, 1881; 2nd ed., revised by J. Wilson and Hari Kishen 
Kaul, Lahore, 1903) ; W. St. Clair Tisdall's Simplified Panjabi Gram- 
mar (1889) also deals in an appendix with Lahnda; T. Bomford, 
"Rough Notes on the Grammar of the Language spoken in the 
Western Panjab" in Journal o f  the Asiatic Society of Bengal, vol. 
Ixiv. pt. i. pp. 290 ff. (1895) ; "Pronominal Adjuncts in the Language 
spoken in the Western and Southern Parts of the Punjab," ib. vol. 
Ixvi. pt. i. pp. 146 ff.  (1897) ; J. Wilson, Grammar and Dictionary 
o f  Western Panjabi as spoken ilz the Shahpur District (Lahore, 1899) ; 
A. Jukes, Dictionary of the Jatki or Western Panjabi Language 
(Lahore and London, 1900) ; G. A. Grierson, "VrHcada and Sindhi" in 
Journal o f  the Royal Asiatic Society, p. 47 (1902) ; R. T. Turne?, "The 
Sindhi Recursives" in Bulletin o f  the School of Oriental Studzes, vol. 
iii. 301 (1921) ; "Cerebralization in Sindhi," J.R.A.S. p. 555 (1924) ; 
vol. viii. of the Linguistic Survey of India contains full particulars in 
great detail. 

SIN-EATER, a man who for trifling payment was believed 
to take w o n  himself. bv means of food and drink, the sins of , . 
a decease2 person. The custom was once common in many parts 
3f England and in the highlands of Scotland. Uszally each villagc 
had its official sin-eater to  whom notice was given as  soon as a 
death occurred. H e  a t  once went to  the house, and there, a stool 
being brought, he sat down in front of the door. A groat, a 
crust of bread and a bowl of ale were handed him, and after he 
had eaten and drunk he rose and pronounced the ease and rest 
of the dead person, for whom he thud pawned his own soul. 

I n  the earlier form the sin-eater was taken into the death- 
chamber, and a piece of bread and possibly cheese, having been 
placed on the breast of the corpse by a relative, usually a woman, 
was afterwards handed to the sin-eater, who ate it  in the presence 
of the dead. H e  was then handed his fee and at  once hustled and 
thrust out of the house amid execrations and a shower of sticks, 
cinders, or other missiles. The custom of sin-eating is generally 
supposed to be derived from the scapegoat in Leviticus xvi. 
21, 22. A symbolic survival of it was witnessed in 1893 at  
Market Drayton, Shropshire. After a preliminary service had 
been held over the coffin in the house, a woman poured out a 
glass of wine for each bearer and handed it  to  him across the 
coffin with a "funeral biscuit," I n  Upper Bavaria sin-eating long 
survived; a corpse cake was placed on the breast of the dead 
and then eaten by the nearest relative. 
SINEW, a tendon, a cord-like layer of fibrous tissue a t  the 

end of a muscle forming the attachment to the bone or other hard 
part. The broad, flat tendons are usually called fasciae (see 
MUSCULAR SYSTEM, ANATOMY OF, and CONNECTIVE TISSUES). 
SINGAPORE, a town and island situated a t  the southern 

extremity of the Malay peninsula in I' 20' N., 103' 50' E. Singa- 
pore was the most important part of the crown colony of the 
Straits Settlements, which consisted with i t  of Penang (including 
Province Wellesley) and Malacca (qq .~ . ) .  The Dindings, retro- 
ceded t o  the Sultan of Perak in 1935, were formerly included 
with Penang. Singapore, midway between India and China, forms 
the most important halting place on the trade route to  the far 
east. It was strongly fortified as a naval base a t  the cost of the 
imperial government, aided by a n  annual military contribution 
payable by the colony and fixed a t  20% of its gross revenue. I t s  
geographical position gives it  strategic value; and as a commercial 
centre it has been without a rival in this part of Asia. I t s  pros- 
perity was greatly enhanced by  the rapid development of the 
Malay States on the mainland. I t  possesses a good harbour with 
docks and extensive coaling wharves, which were acquired by gov- 
ernment from the Tanjong Pagar Dock company. I t  has also been 
resorted t o  by native craft from all parts of the Malay archi- 
pelago. On the island of Pulau Brani stood the largest tin-smelting 
works in existence, which for many years had annually passed 
through their furnaces more than half the total tin output of the 
world. Singapore has also establishments for tinning pineapples, 
a tannery, a shoe factory and a biscuit factory. Notable are a 
few large commercial buildings, government house, the law courts, 
a magnificent hospital, a lunatic asylum, Raffles college, Raffles 
museum and the cathedral of St. Andrew. Until 1942 there were 
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several Roman Catholic churches, a Free Kirk, an American mis- 
sion, and chapels belonging to Nonconformist sects. The mosques 
and Chinese and Hindu temples are numerous. There are military 
barracks a t  Tanglin. There is a good racecourse and polo ground, 
a fine cricket ground on the esplanade, four golf courses, and 
yachting, swimming and social clubs. 

The island is 27 mi. long by 14 mi. broad, and was joined to the 
state of Johore on the mainland by a causeway (destroyed by the 
British in 1942). A railway runs from the town of Singapore 

through Johore Bharu up to Penang and on to Bangkok. The 
strait which divides the island from the Dutch islands of Bintang, 
Rhio, etc., bears the name of the Singapore strait. The surface of 
the island is undulating and diversified by low hills, the highest 
point being Bukit Timah, on the northwest of the town, which is 
a little over joo ft. Geologically, the core of the island consists 
of crystalline rocks; but in the west there are shale and sandstone. 
All round the island the valleys are filled with alluvial deposits on 
a more extensive scale than could have been formed by the exist- 
ing rivers: they suggest that the island was once united to Johore. 
The  southwest shores are fringed with coral reefs, and living 
coral fields are found in many parts of the straits. Composed 
largely of red clays and laterite, the soil is not rich. The forest 
is of a mean type. The humid climate causes the foliage here, as 
in other parts of Malaya, to be luxuriant, and the contrast pre- 
sented by the bright green and the rich red laterite of the cliffs 
is striking. When first occupied by Sir Stamford Raffles, on be- 
half of the East India company, the island was covered by jungle, 
but most of the land not reserved by government was subsequently 
taken up, principally by Chinese, who planted rubber, vegetables 
and other products. There are fine botanical gardens at  Tanglin. 

The climate of Singapore is humid and hot. There is hardly 
any seasonal change, and the dampness causes the heat to be 
more oppressive than are higher temperatures in drier climates. 
The mean temperature in Singapore is approximately So0 F. 
North and northeast winds prevail from the middle of October to 
the end of April, and south and southwest winds from the middle 
of May to the end of September. The rainfall has been recorded 
regularly since 1862. The wettest year was 1913 with 3,442.37 
mm. and the driest 1877 with 1,482.7 mm. The average number 
of rainy days has been 173. 

Statistics of population are given in the article STRAITS SETTLE- 
MENTS. Singapore with its hordes of immigrants naturalIy has had 
the lowest proportion of females but it rapidly made up leeway. 
There are representatives of almost every Asiatic nation and of 
many other races, Singapore being one of the most cosmopolitan 
cities in the world. Pop. of the city and island (1941) 760,226. 

As Singapore was the chief administrative centre of the colony, 
the governor had his principal residence here. Here also were 
chief offices of the various heads of the government departments, 
and here the legislative council of the colony held its sessions. 

The trade of Singapore has been chiefly dependent upon the 
position which the port occupied as the principal emporium of the 
Federated Malay States and of the Malay archipelago, and as the 
great port of call for ships passing to and from the far east. The 
total net tonnage of merchant vessels entering and clearing from 
Malayan waters from January to  September 1939 was 26,095,401, 
of which about one-third were British. The retail trade of the 
place has been largely in the hands of Chinese, Indian and Arab 

traders, but there were good European shops. The port was a 
free port, import duties being payable only on opium, tobacco, 
wines and spirits. 

I t  is possible that Singapore was a trading centre in the 12th 
and 13th centuries, but neither Marco Polo nor Ibn Batuta, both 
of whom wintered in Sumatra on their way back to Europe from 
China, have left anything on record confirmatory of this. About 
the middle of the 14th century it  was destroyed by Majapahit. 
I n  I 552 St. Xavier despatched letters from the port to  Goa. 
When it  passed by treaty to the East India company in 1819, 
Sir Stamford Raffles persuading the sultan and temenggong of 
Johore to cede it to him, it  was uninhabited save by fisherfolk. 
I t  was a t  first subordinate to Benkulen, the company's principal 
station in Sumatra, but in 1823 it was placed under the adminis- 
tration of Bengal. I t  was incorporated in the colony of the Straits 
Settlements when that colony was established in 1826. Singa- 
pore was captured by the Japanese Feb. I j ,  1942 and was re- 
named by them "Shonan" ("light of the south"). See also MALAY 

PENINSULA and STRAITS SETTLEMENTS. 
See Coupland's Rafies (Oxford, 1926) ; Boulger's Life o f  Sir Stam- 

ford Rafies; Logan's Journal of the Malay Archipelago; the Journal 
of the Straits Branch of tiie Royal Asiatic Society (Singapore) ; Sir 
Frank Swettenham, British Malaya (1906) ; Malaya, ed. R. 0 .  Winstedt 
(London, 1923) ; Blue-Book of the Straits Settlements (1927) ; Thg 
Straits Directory, 1927 (Singapore, 1927) ; J. E. Nathan, Census o f  
British Malaya frgzz) ; One Hundred Years of Singapore (1921) ; A. 
Wright and T. H. Reid, The Malay Peninsula (1912) ; C. B. Buckley, 
Anecdotal History of Singapore, z vols. (Singapore, 1902) ; Annual Re- 
ports of the Straits settlements; C. Brown, From Suez to Singapore 
(1942); R. Emerson, Malaysia (1937) ; L. A. Mills, British Malaya 
1824-1867 (Singapore, 1935) ; British Rule i n  Eastern Asia (1942) ; 
Song Ong Siang, One Hundred Years o f  Chinese Singapore (London, 
1923). (H. CL.; X.) 

SINGER, SIMEON (1846-1906), Jewish preacher, lecturer 
and public worker, was born in London. In  1867 he became minis- 
ter of the Borough synagogue, London. H e  moved to the new 
West End synagogue in 1878, and remained the minister of that 
congregation until his death. Singer was a power in the Jewish 
community in the direction of moderate progress; he was a lover 
of tradition, yet a t  the same time he recognized the necessity of 
well-considered changes. In  1892 a t  his instigation the first Eng- 
lish conference of Jewish preachers was held, and some reforms 
were then and a t  other times introduced, such as the introduction 
of Bible readings in English, the admission of women as choristers 
and the inclusion of the express consent of the bride as well as 
the bridegroom at  the marriage ceremony. Sjnger did much to 
reunite Conservatives and Liberals in the community, and he him- 
self preached at  the Reform synagogue in Manchester. His most 
famous work was his new edition and English translation of the 
Authorized Daily Prayer Book (first published in 1870)~ a work 
which has gone through many editions. 

See The Literary ~ e m a i n s  of the  Rev. Simeon Singer (3 vols., 1go8), 
with Memoir. 

SINGER MANUFACTURING COMPANY, THE, 
dates its founding from the invention and marketing of the first 
practical sewing machine by Isaac Merritt Singer in 1851. The 
first few machines were produced in a small shop in Boston. Mass. 
A partnership with Mr. Edward Clark was formed soon afterward 
under the name of I. M. Singer and Company, from which date 
the rapid expansion of the business began. I n  1853 a factory and 
main office were established in New York. I n  1863 the co- 
partnership was merged into a corporation, The Singer Manu- 
facturing company (of New York), which in 1873 became a 
New Jersey corporation under the same name. 

The first large modern factory was established a t  Elizabeth- 
port, N.J., in 1872. In  1939 there were 12 factories for the 
manufacture of Singer machines situated in 6 countries and 
employing 2 2 , 0 0 0  persons. I n  addition to  sewing machines for 
household use the Singer company early began the development of 
specialized sewing machines for industrial purposes and now makes 
more than 3,300 different types of machines for stitching a wide 
variety of products. 

In  1889 the company originated the electric sewing machine 
and this modern type is now in general use. Export business 
received close attention from the beginning. 



The capital structure of the present company is 900,000 shares of 
capital stock, all of one class, of the par value of $100 each. 

(C. C. F.) 
SINGHBHUM, a district of British India, in the Chota 

Nagpur division of Behar and Orissa. The administrative head- 
quarters are at  Chaibasa. Area 3,879 sq. miles. Pop. ( I ~ ; I ) ,  
929,802. Singhbhum is a hi!ly district on the fringe of the Chota 
Nagpur plateau u-ith mountains in the north-west rising to a 
height of 2,500 ft . ,  and in the south-west, where they are called 
the Saranda hills, to  nearly 3,000 feet. The central portion con- 
sists mainly of well-cleared open country, which is the most 
fertile tract in the district. The south is another undulating 
plateau. The eastern portion of the district, which bears the 
name of Dhalbhum, contains the valley of the Subarnarekha, the 
principal river. The north-west is included in the estate of Pora- 
hat (800 sq.m.), while the central and south-western portions 
comprise the Government estate of the Kolhan with an area of 
nearly 2.000 sq. miles. Over one-third of Singhbhum is covered 
with primaeval forest, containing valuable timber trees; in the 
forests tigers, leopards, bears, bison and deer are found. 

Nearly two-thirds of the inhabitants belong to aboriginal tribes, 
among whom the Hos, meaning simply "men," are predominant. 
Their warlike character won for them the name of Larka, or fight- 
ing, Kols among outsiders. They were not finally subjugated till 
1836, when the Kolhan was brought under British rule. In  Porahat 
they broke out in rebellion during the Mutiny, and after a long 
campaign submitted.in 1859. 

During recent years Singhbhum has become one of the most 
important industrial tracts in Behar and Orissa, largely owing 
to the establishment of the works of the Tata Iron and Steel 
company and of subsidiary concerns a t  Jamshedpur (q.v.), and 
in its neighbourhood. The exploitation of its mineral resources 
has begun and has great potentialities. The deposits of iron ore 
in  the Saranda hills, which are reputed to be among the finest 
in the world, supply material to  large works near Asansol, 
in Bengal. The output of iron ore in 1925 was nearly half a mil- 
lion tons. There is a belt of copper extending for about 80 m., 
where mining has been in operation for many years. Other mineral 
resources include chromite, manganese ore, apatite and gold: 
6,000 ounces of the last were produced between 1915 and 1919. 
Several companies have also been formed for the production of 
silica bricks, fire-bricks and pottery, for which materials are ob- 
tained north-east of the mineral area. Timber is obtained from 
the forests, a minor product of which is sabai grass for the 
manufacture of paper, ropes and string. 

SINGING. Like other arts, singing has had its periods of 
development, culmination and decay. I t  reached its highest point 
towards the end of the 18th century, since which time the devel- 
opment of music-largely in relation to the orchestra-has led 
composers to  a relative neglect of the voice as an instrument to  
be studied on its own account. 

I n  its highest sense we must regard singing as the art of emit- 
ting the voice in fulness, unerringly on the pitch, so that each 
word is prolonged as naturally as during the most expressive talk- 
ing. Such a standard demands a special mode of controlling the 
breath in order that the voice, issuing in freedom and with open- 
ness of throat, can be sustained and intensified. 

Any language, whose practice is to dwell on the vowels and 
to avoid throaty combinations of consonants, must tend towards 
sonority of speech and freedom of throat. We are indebted to 
the "Land of Song" for the art of be1 catzto, or beautiful singing. 
T o  copy the haunting purity of the vowels as sung by Italian 
artists has ever been the longing and despair of other nations. 
I t  may well be that such purity was originally developed through 
the singers having to sustain, in large cathedrals, the long phrases 
characteristic of the music of Palestrina (1526-94). 

Unfortunately it was not the habit of the old masters to  publish 
books on their art. H e  who would form a be1 canto of the vowels 
of his own country must rely mostly on the sayings or maxims 
of the old singers which have been handed down, and show their 
attitude towards singing and their ideas relative to its cultivation 
Of especial interest is Angelo Bontempi's description of the plan 

of studies at  the Papal School at  Rome (about 1624). Assembled 
in class, the pupils practised, for one hour daily, exercises on 
richness of tone; a second hour was devoted to the "trill"; a 
third hour to rapid passages; finally, one hour to  the cultivation 
of taste and expression. All this was done in the presence of a 
professor who saw that the pupils sang before a looking glass so 
as to  learn to  avoid grimaces: wrinkling of the brow, winking of 
the eye-lids, or distortion of the mouth. The richness of these 
voices was undoubtedly assisted by extreme caution in the selec- 
tion of studies, always kept within the natural compass of the 
voice. 

I t  is to  the credit of the early English composers, Byrd, Morley, 
Dowland and Lawes (1550 to 1650) that they wrote songs de- 
manding sustained po

w

er. Purcell ( I  659-9 5) composed his touch- 
ing "Dido's lament" also songs demanding execution, such as 
"Let the mighty engines.'' I n  Italy, celebrated composers for the 
voice were Carissimi (c. 1604-74), Alessandro Scarlatti (1659- 
172j) ,  Lotti (166j?-1740) and Bernacchi (1685-1756); the 
latter was engaged by Handel to sing in his opera "Rinaldo." 

Porpora (1686-17671, a pupil of Scarlatti, established a school 
of singing, whence issued the wonderful qingers Farinelli and 
Caffarelli. The latter, who was kept to one sheet of exercises 
for five years, excelled in slow and pathetic airs. H e  was un. 
approachable in beauty of voice and in the execution of the trill. 
Farinelli became possibly the most remarkable singer who ever 
lived. Porpora's airs and exercises are mostly directed to  flexi. 
bility of the voice; they are of such difficulty as to  be almost 
impossible of execution by singers of the present day. Here for 
instance is a portion of an aria from his opera "Siroc": 

J - - - - - - - -  nza an - cor. 
The noble music of Handel, Bach and Gluck was performed 

with masterly ease and expression by singers of this period. As 
time passed, the purity of style of the operas of Mozart (1756-91) 
and Cherubini (1760-1842) became overshadowed by lovely 
melody, admirably adapted for the display of the voice. Rossini 
( I  792-1868), Donizetti (179 j-1848), and Bellini (1801-35), 
composed the music which was sung by such famous artists as 
Malibran, Grisi, Rubini, Tamburini, Lablache and Jenny Lind. The 
singing of Mozart's aria "L'amerb" by Jenny Lind was a notable 
achievement. Later two of the most famous of English singers, 
the tenor Sims Reeves and the baritone Santley rose to  fame in 
England after completing their studies in Italy. And about the 
same time Francesco Lamperti of Milan, as the master of Italo 
Campanini and Albani, became noted as a teacher of be1 canto. 

Some time afterwards the whole question of singing and singing 
teachers became one of general interest and discussion. Books 
by Mandl of Paris, Morel1 Mackenzie, Lennox Browne and others 
described the anatomy and action of the vocal organs. Professors 
of singing also wrote about their different methods. Possibly, 
owing to the surgeons not being singers, or the singing masters 
not being clear in  their physiology, little came of this. About this 
time too, through the genius of Wagner, the increase in the power 
of the orchestra reached its climax; and a corresponding increase 
of sonority on the part of the singers became necessary. 

To  members of the "old guard" such became possible. When, 
1 however, these experienced ones were replaced by younger and 

sometimes half-trained singers, serious decadence in the ar t  was 
1 observed. There seemed occasionally a struggle between the voice 



SINGING 
and the orchestra which was not conducive to  a feast of be1 canto. 
Lamperti attributed this decadence to  the quality of the music 
being no longer suitable to the voice. The composer Verdi, de- 
ploring the absence of purity and expressive phrasing, declared 
that singers must return to the methods of the old masters. 

The tendency of modern singing is t o  arrest the breath by a 
rigid contraction of the parts which should be free to  form the 

I CHEST REGISTER 1 

MEDIUM REGISTER 

pattern sentence suggested is:-Who would know aught of art 
must learn and then fake his ease. 

A man whispering "who" should sound F, but a m70man Ab 
19 2, , "would" ,, ,, I;#2 ) >  2 ,  3, A 
1 9  1 9  ,, "know" ,, ,, G, , ,  , ,  ,, Bb 
,I ,, ,, "aught" ,, ) ,  9, C 
2 ,  I ,  ,, "of" 7 ,, B, 9 ,  1 ,  ,> D 
j f  ,> >I "art" j 1 Ct ,, ,, 2, Eb 
,, ,, 1 "must" ,, ,, I)) 9 ,  7, 3 )  

9 )  ,, , "learn" ,, ,, E, ,, I )  ]I) G 
3 2  j )  ,, "and" ,, ,, F, ,) 11 1 ,  Ab 
j j  7 7  ,, "then" ,, ,, G, ,, ,I ,) Bb 
1, 33 ,, "take" ,, "his" 7, A) 3 ,  ,, 7, C 
> 7  >, 1 ,  1 > ,, B> ;, ,, ,, D 
1 )  J )  7 3 "ease" ,, ,, C) J )  9 ,  Eb 

We must now realise that we cannot tune the voice by anything 
we see or feel. We have no direct control over the action of the 
vocal cords. Many people, when given a note on the pianoforte, 
are at  first all a t  sea as they try to sing that note. I t  is only by 
employing the right mechanism that the voice can tune uncon- 
sciously in the very "eye" of the note intended. So it  is only by  
alertness in listening to the tune that the right mechanism can 
be attained. The accompanying illustration from "Plain words on 
Singing," by William Shakespeare, shows the unconscious short- 
ening of the vocal cords, which occurs in the different registers. 

I HEAD REGISTER I 
F R O M  P L A I N  W O R D S  O N  S I N G I N G '  ( W M  S H A K E S P E A R E ;  P U T N A M  S O N S ,  L T D  ) 

D IAGRAM SHOWING T H E  U N C O N S C I O U S  S H O R T E N l N G  OF. T H E  VOCAL 
CORDS D U R I N G  S I N G I N G  

tone and pronunciation. The achievement of the old singers was 
to  breathe silently and to control the breath while emitting the 
voice through the open throat. Lablache, when asked how Rubini 
breathed, answered "although I sang a duet with him I could not 
discern when or Izow he breathed." Pacchierotti wrote "He who 
can control the breath and sustain the vowels with the throat open, 
knows well how to sing." Crescentini added "Singing consists of 
freedom about the neck and the voice resting on the breath." 

Here we will make enquiry into the toee of the voice, and the 
importance of the freedom of spaces in the mouth. An admirable 
practice for realising the shape of the tone spaces is that of slowly 
whispering the vowels. As the vocal cords are not in action, noth- 
ing distracts the attention from the pronunciation or the breath. 
After having whispered, the throat feels much more open when we 
start singing the same vowels. Donders of Utrecht noticed that 
the vowels, when quietly whispered, caused the air in the mouth 
to resound a t  different pitches. Dr. William Aikin has determined 
the exact pitch of the English vowels, so that these, when cor- 
rectly whispered, cause a musical scale to  be distinctly heard. 

Any man by sustaining "Ah" in a whisper and tuning this 
whisper to the note C (an octave above the third space, treble 
clef) will realise the greatest resonance possible to  that vowel, 
and a remarkable sense of openness a t  the back of the tongue. 
This being undeniable, the following conclusions are worthy of 
careful consideration: I .  By correctly tuning a whispered vowel, 
we realise the openness of the throat which we must attain during 
singing, 2 .  The vocal cords being so near the base of the tongue, 
their natural action is dependent on the freedom of the tongue. 
3. Freedom of throat and tongue sets up  in turn freedom of the 
soft1 palate, lips, face and eyes. 4. Throaty, gloomy, nasal or 
"white" sounds are impossible in that open state of throat by 
which we correctly tune the vowels. 

I n  the following whispered scale, the pattern words contain the 
vowel sounds, which only are t o  be whispered, the consonants 
being ignored. By reason of their smaller tone cavities, the whis- 
pers of women tune a minor third higher than those of men. The 

I I ~ h ~ l i o  Caccini ( 1 ~ ~ & 1 6 1 5 ? )  maintained "the first and most 
important foundation is how to start the voice in every register: - - 
not only that the intonation be faultless, but that the quality of the 
tone be preserved." Agricola ( I  722-C. I 780) says "Many singers, 
before reaching a higher note, cause several others to be heard, 
with the result described as 'seeking the note' or scooping up to 
it." I t  is impossible to sing with the tongue rigid, and at  the 
same time, with the throat open. The art of singing lies in the 
avoidance of rigidity and the adoption of the open throat. 

The advantage of the practice of whispering long vowels will 
now be realised. The pressure which sends out the breath is felt 
below the waist, while just above is realised a simultaneous hoPd- 
back of the breath. The hold-back must not let the send-out gain 
the mastery or the result will be wasted. While singing, the breath- 
feeling should be the same as during whispering. Jean de Reszke 
declared that "right singing depends on the hold-back of the 
breath." We realise with every good note a sensation as of 
"warming" some object; while the freedom of throat should be 
as of "yawning." The notes of the scale then join as "pearls on a 
string," the string being the breath. 

Johannes Hiller (1728-1804) describes the "legato" as "consist- 
ing of no gap in passing from one note to another." Johann 
Micksch (1765-1845) says: "The first study in training the voice 
is how to use the breath sparingly, never becoming breathless, by 
retaining some breath in reserve. Loud singing first becomes 
beautiful by rightly singing piano. The notes must be drawn 
out, never pushed out; and taken so quietly that one may produce 
with the least breath a note that will gradually swell to  the loud- 
est degree and again die away. Tone is the material of all music. 
I t  has as much variety as the human countenance." 

Manstein (b. 1790) says: "It  does not matter how much,  but  
how we sing. By practice, art becomes second nature. The ex- 
perienced artist, after long continued study, thinks not of the 
manner and means of execution but devotes himself to  expression, 
with the aim of touching the innermost soul." Lamperti (18 13-92) 
averred that "The eye is the mirror of the soul." I t  is impossible 
to express at  the same time joy in the eye and sorrow in the 
voice. J. A. Hiller previously named said: " 'Well spoken, is half 
sung' is a motto which should be inscribed on the four walls of 
every school." 

The old style caused every vowel and consonant to  be clearly 
enunciated. At the present day, owing possibly to the heavy or- 
chestration, and the music of Wagner and the modern Italian 
composers, there is frequently difficulty in understanding the 
words, and sometimes in deciding even in what language the opera 
is given. Sonority of voice is not incompatible with richness of 
tone. Audiences are becoming critical over the quality of ex- 
pression of the singers. They long for the be1 canto which once 
carried sounds of living emotion to the fa r  comers of the theatre. 



SINGLE SIDE BAND TRANSMISSION-SINGL3ETON 
The composer Ferdinand Hiller. writing about Rubini the tenor, I 

said: "the sonority and overpowering beauty of his high notes 
combined with unerring precision in attack, thrilled all hearts. I n  
dexterity of execution he excelled the most famous instrumental- 
ists. Further, he had the most distinct pronunciation. Above all, 
however, a truly electrifying capability of expressing every shade 
of feeling, the sigh of pure devotion, the distress of the forsaken, 
the blissful agitation of the happy. Indeed, I believe he could 
have made all these immutable themes of the loving heart tell 
on his audience, while singing the simple scale." This is indeed, 
a summary of the Art of Singing. (W. SHA.) 

SINGLE SIDE BAND TRANSMISSION is the method 
of radio transmission by which one side band (or group of fre- 
quencies) is transmitted and the other is suppressed. The carrier 
wave may be either transmitted or suppressed. 

SINGLE-STICK, a slender, round stick of ash about thirty- 
four inches long and thicker a t  one end than the other, used as a 
weapon of attack and defence, the thicker end being thrust 
through a cup-shaped hilt of basket-work to protect the hand. 
The original form of the single-stick was the "*aster," which 
appeared in the 16th ccnkry  a:d F a s  mcre!j a wooden sword 
used in practice for the back-sword (see SABRE-FENCING), and 
of the same general shape. By the first quarter of the 17th century 
wasters had become simple cudgels provided with sword-guards, 
and when, about twenty-five years later, the basket-hilt came into 
general use, i t  was employed with the cudgel also, the heavy 
metal hilt of the back-sword being discarded in favour of one 
of wicker-work. The guards, cuts and parries in single-stick  lay 
were a t  first identical with those of back-sword play, no thrusts 
being allowed (see FENCING). The old idea, prevalent in England 
in the 16th century, that hits below the girdle were unfair, dis- 
appeared in the 18th century, and all parts of the person were 
attacked. Under the first and second Georges back-sword play 
with sticks was immensely popular under the names "cudgel-play" 
and "single-sticking," not only in the cities but in the country 
districts as well, wrestling being its only rival. Towards the end 
of the 18th century the play became very restricted. The players 
were placed near together, the feet remaining immovable and 
all strokes being delivered with a whip-like action of the wrist 
from a high hanging guard, the hand being held above the head. 
Blows on any part of the body above the waist were allowed, but 
all except those aimed a t  the head were employed only to  gain 
openings, as  each bout was decided only by a "broken head," i.e. 
a cut on the head that drew blood. At first the left hand and 
arm were used to ward off blows not ~ a r r i e d  with the stick, but 
near the close of the 18th century the left hand grasped a scarf 
tied loosely round the left thigh, the elbow being raised to pro- 
tect the face. Thomas Hughes's story, Tom Brown's School Days, 
contains a spirited description of cudgel-play during the first half 
of the 19th century. This kind of single-sticking practically died 
out during the third quarter o i  that century, but was revived as 
a school for the sabre, the play being very much the same as for  
that weapon. The point was introduced and leg hits were allowed. 
By the beginning of the 20th century single-stick play had become 
much neglected, the introduction of the light Italian fencing 
sabre having rendered i t  less necessary. Stick-play with wooden 
swords as a school for the cutlass IS common in some navies. 

(X.; A. R. H.) 
SINGLE TAX. The name given by Henry George, an Ameri- 

can reformer, to  the doctrine that land rent alone should be sub- 
ject to taxation. I n  certain respects, the doctrine is similar to  
that of the Physiocrats, the school of French economists founded 
by Quesnay (1694-1774). The "imp8t unique" of Quesnay was 
proposed in days when the produce of the soil constituted by fa r  
the greater part of any nation's income. Henry George wrote his 
Progress and Poverty in 1879, when already the arts of industry 
were playing a dominating part in wealth production, and when 
capital was accumulating in great aggregations Nevertheless, he 
held that profits and industry should remain untaxed. Further- 
more, he appeared t o  believe that, under a single tax system, 
all economic problems would be solved. 

The essence of the single tax theory inay be given in Henry 

George's own words, taken from his book, Tize Condition of 
Labour, written in 1891: "We have no fear of capital, regarding 
it as the natural handmaiden of labour; we look on interest itself 
as natural and just; we would set no limit t o  accumulation, nor 
impose on the rich any burden that is not equally placed on the 
poor; we see no evil in competition, but deem unrestricted com- 
petition to  be as necessary to the health of the industrial and so- 
cial organism as the free circulation of the blood is to  the health 
of the bodily organism-to be the agency whereby the fullest co- 
operation is to be secured. We would simply take for the com- 
munity the value that attaches to  land by the growth of the com- 
munity; leave sacredly t o  the individual all that belongs to  the 
individual; and, treating necessary monopolies as functions of the 
State, abolish all restrictions and prohibitions save those required 
for public health, safety, morals, and convenience." 

This declaration is the more striking because it  was written in 
answer to a Papal Encyclical on the labour question, which advo- 
cated the protection of labour and especially the labour of women 
and children. The single tax, Henry George thought, would make 
all, or nearly all, industrial legislation unnecessary. 

The fundamental doctrine underlying the nronosa! P Y  was that all 
men are equally entitled to the use of the land. As, however, the 
management of the land by the State was impossible in ~ r a c t i c e ,  
and as it  was also impossible to divide it  up into equal parcels, or 
into parcels of equal productivity, the road to justice was t o  leave 
the land in private ownership, and to appropriate the "economic 
rent," thus leaving to the owners the value of their own improve- 
ments. Economic rent, being a social surplus, the community as 
a whole, through its seizure, would receive justice, while in- 
dividual enterprise would not be fettered. Universal free trade 
and free competition were postulated as parts of the doctrine. 
Private property other than land was to  be sacred as never before, 
for i t  was to go Scot free of all taxation. The millionaire manu- 
facturer was to pay no more in taxes than his poorest clerk. 

I t  was thus implied that the yield of the single tax would be 
sufficient to  meet the expenses of government. However, in ad- 
vanced nations in 1940, the entire economic rent of the land in 
town and country would not defray more than a small fraction 
of the expenses of the central and local governments. 

The single tax proposal is not only impracticable but unfair, for, 
if adopted, land would become valueless and land owners would 
be deprived of their entire investment in this type of property, 
despite the fact that, for centuries, such ownership has had uni- 
versal social approval. (See GEORGE, HENRY; PHYSIOCRATIC 

r SCHOOL; ECOXOMICS; RENT;  FINANCE ) (W. I .  K.) 
SINGLETON, the oldest town of the Hunter River valley, in  

central eastern Xew South Wales, Australia, socially and indus- 
trially one of the most interesting and important areas in the 
southern hemisphere. In  its many-sided significance-in respect 
of its site in the river valley liable to floods, the presence of coal 
and possibly of petroleum in its neighbourhood, grazing and 
timber-cutting, mixed agriculture, fruit and vine-growing, co-opera- 
tive dairying and buttermaking, cattle-marketing-it typifies the 
historical and economic growth of the area in which it  occupies a 
central and linking position. From the coast round about New- 
castle the Hunter valley stretches north-west as a low narrow 
trough between the northern and southern plateaux for about 1 2 0  

miles to a saddle near Cassilis (alt. 1,500 ft .)  which barely divides 
its drainage from that of the western rivers (Talbragar-Mac- 
quarie). I t  falls into two main sections (i.) the upper Hunter- 
Goulburn drainage basin, an irregular hill-and-valley country 
(7,000 sq. miles; av. elevation 1,000 ft.) with streams descending 
chiefly from the northern heights, and divided by a constriction 
(Branxton Gap, 10 miles wide, just below Singleton) from (ii.) 
the lower, partly deltaic and estuarine valley. Tributaries (Pater- 
son and Williams Rivers) open up important valleys in the north- 
east and help to extend the lowland northwards from Newcastle. 
The basalt capping of the north-west and north-east plateaux 
have supplied rich alluvials to the river floors but the southern 
sandstone scaqls are poor in water and generally infertile. Relief, 
and the position upon the transition zone between summer and 
winter rains, help to give the upper basin a drier climate (22-30 



in.) with a greater range of temperature (Cassilis: av. ann. temp. 
72°-47.j0 F; mean daily range, 24.4' F ;  av. ann. rainfall 21.3 in.), 
and to the lower basin more humid and equable conditions (New- 
castle: 72"-55" F ;  I jo ; 42 in.). In  general, also, much more rain 
falls on the northern slopes than on the southern. I n  the upper 
basin the rougher margins supply timber and grazing grounds, 
and, though good soil abounds, erratic rainfall encourages cattle, 
sheep and horse rearing (e.g., Scone district) and saw-mills are 
widely distributed. Nearer the centre, the valleys-which would 
admit of irrigation-are being invaded by mixed farming, and 
large holdings are decreasing in number. At Aberdeen is a large 
meat (mutton, beef, rabbit) freezing works and at  Denman a large 
butter factory serves the growing dairying industry. Here also 
the physical conditions are favourable for growing cotton. The 
middle Hunter valley, formerly and still to some extent in pastoral 
occupation, was devoted to wheat-growing, arable mixed-farming 
and fruit-growing (citrus and stone fruits, vines), but latterly in- 
creasingly to dairying. Thus around Singleton large estates, and 
also timber-cutting, persist, but farming, fruit-growing, and, most 
recently, dairying have increased and Singleton is a notable butter- 
making centre. Fruit is extensively grown in the Paterson and 

a Williams valleys but the wine-making industry, once important, 
has declined. The disappearance of wheat as a grain crop has been 
largely due to  the humidity of the climate. From and through the 
Hunter valley come the horses, cattle, meat (cf. the famous brait- 
land cattle-market), and also the agricultural and dairy produce 
of the valley itself and of the western slopes (Liverpool Ranges). 
But whereas the markets were formerly chiefly in Sydney or over- 
seas, ever larger proportions have been absorbed by the growing 
coal-mining and industrial population a t  hand. All three measures 
of the State's main coal deposit crop out in the Hunter valley. 
The most important seams are those of the Newcastle field (New- 
castle or Upper Measures), of the Maitland field-mainly Lower 
(Greta) seams-and those of Muswellbrook (Upper and Lower). 
The known reserves within the area are estimated a t  12,000,- 
ooo,ooo tons, the total possible reserves a t  72,000,000,000 tons 
(Newcastle field: 270,000,000 tons available; S. Maitland field: 
1,350,000,ooo tons; Muswellbrook: 96,000,000 tons of Lower, be- 
sides large reserves of Upper Series coals). Comparative ease of 
working and access to the sea have made this the chief coal-export- 
ing area of Australia, but from various causes, social as well as 
economic, the coal industry is severely depressed, the annual out- 
put-normally ~o,ooo,ooo tons-has greatly declined, and the 
export trade has at  present almost ceased. Output, 1926: northern 
field: 7,258,000 tons (£6,835,000); cf. southern field (see BULLI; 
PORT KEMBLA) : 2,02 j,000 tons (F1,661,ooo) ; western field (see 
LITHGOW) : 1,604,000 tons (Fg41,ooo). The rise of manufacturing 
industry-notably that of the steel industry with its associated 
chemical and metallurgical industries-tends to place mining in 
the second rank and to substitute an industrial for a mining popu- 
lation, though a project for the large-scale (fg,ooo,ooo capital) 
distillation of the Ellalong (Cessnock; see MAITLAND) coal 
reserves holds out promise for the future of the coal, as well 
as of other industrial developments. Pop. (1933) 3,669. 

Newcastle, with its satellites, is the chief industrial area and 
also the chief port of the valley, but the S. Maitland field (W. 
Maitland-Cessnock) is now the chief coal-producing area, while 
Muswellbrook (pop. 3,285), a farming centre in the upper Hunter 
valley, has a rising coal production. A branching system of rail- 
way lines and of roads serves the valley; the river, though navi- 
gable t o  hforpeth (35 miles from the sea), is little used because of 
its erratic flow. Newcastle provides a not altogether satisfactory 
harbour and Port Stephens has been suggested as a more desirable 
outlet. Interesting also is the suggestion for linking the valley by 
rail with the western system over the Cassilis gap. Population has 
grown rapidly and now amounts, in the whole valley, to  c. 225,000. 
I t  is mainly an urban population, the Newcastle-Cessnock-Mait- 
land agglomerations alone including some 150,ooo. Some of the 
most difficult problems of Australian economic and political life 
have been introduced during the evolution of this valley which 
typifies the present stage of growth of the Commonwealth. (See 
F. R. E. Mauldon: A .Stzrdy in Social Economics, The Huizter 

River Valley, 1927.) (See also NEWCASTLE; MAITLAND.) 
SINGORA or SONGKLA (the Safzgore of early naviga- 

tors), a port on the East coast of the Malay peninsula and the 
headquarters of the high commissioner of the Siamese division of 
Nakhon Sri Tammarat. I t  is situated in 7" 12' N. and 100" 35' E. 
I t  was settled a t  the beginning of the 19th century by Chinese 
from Amoy, the leader of whom was appointed by Siam to he 
governor of the town and district. Having been more than once 
sacked by Malay pirates, the town was encircled, about 1850, 
by a strong wall, which, as both Chinese governors and Malay 
pirates are now things of the past, supplies the public works 
department with good road metal. The  population of Songkla 
province was 301,382 in 1936-37, having increased from 241,646 
in 1929-30. The town has become an important administrative 
centre; good roads and the railway connect it  with Kedah and 
other places in the peninsula, and the mining is developed in the 
interior. 

In  the 20th century plans were studied for improving the port 
so as to give all-year access to the inland sea. Singora by the 
time of World War I1 had acquired a new importance through 
improved communication with the capital. 

SINGPHO. The term used in Assam for the tribe called 
"Chingpaw" or Kachin (9.v.) in Burma. 

SINHA, SATYENDRA PRASSANO, IST BARON OF 
RAIPUR (1864-1928), Indian statesman, was born of an ancient 
family of the Kayashta o r  writer caste in  the village of Raipur, 
Birbhum district, Bengal, in  June 1864. From the Presidency 
college, Calcutta, he went t o  London in 1881 to join Lincoln's Inn, 
where he won many prizes and scholarships, and was called to  the 
bar in 1886. On his return to India he at  once began to plead be- 
fore the high court in Calcutta. I n  1903 he became standing 
counsel to the Government. H e  was the first Indian to  be ap- 
pointed advocate-general of Bengal (1go8), and the first to  be- 
come a member of the Government of India. H e  held the law 
portfolio from April 1909 to Nov. 1910. H e  then resumed his 
lucrative practice a t  the bar. H e  presided at  the Indian National 
Congress session a t  Bombay in 1915; in his presidential speech he 
begged the British Government to declare their policy with regard 
to the development of constitutional government. H e  and the 
Maharaja of Bikaner were the first Indians to  participate in 
Empire deliberations in London, for in 1917 they jointly assisted 
the secretary of State a t  the meetings of the Imperial War Cabi- 
net, and were members of the Imperial War Conference. Sinha 
joined the Bengal executive council in the same year, but re- 
turned to England in 1918 as a member of the Imperial U7ar 
Cabinet and Imperial War Conference, subsequently becoming a 
representative of India a t  the Peace Conference. 

Knighted in 1914, in 1918 he was made K.C., a distinction not 
previously conferred upon a barrister of Indian birth or practice. 
At the beginning of 1919 he joined the Lloyd George ministry as 
under-secretary for India, being raised to  the peerage as Baron 
Sinha of Raipur and made a member of the privy council. H e  
skilfully conducted the Government of India act, 1919, through 
the House of Lords. At the close of 1920 he was appointed gov- 
ernor of Behar and Orissa, being the first Indian to  preside over 
a British province. Ill-health prevented him from serving his 
full term in that office, and in 1921 he resigned. I n  1926 Sinha 
was appointed a member of the judicial committee of the privy 
council. H e  was opposed to the setting up of the statutory com- 
mission on the Government of India at  an earlier date than that 
indicated in the Government of India act, 1919, in view of the 
divided state of India; but, the decision once taken, he supported 
the Simon Commission, and entertained its members a t  Calcutta. 
H e  died on Mar. 5, 1928. 

Sinha is remembered by Indians as the first to  break down all 
the barriers against Indians, and by lawyers as a learned, patient 
and courteous judge. Circumstances drove him into politics but 
his real interests, which he served whenever opportunity offered 
lay in the progress of education. 

STNKIANG, or the "New Territory," is a great region 
west-northwest of China. Area 705,769 sq mi. Population 
(1936 est.) 4,360,020. I t  is bounded on the northeast by the 



SINKING FUNDS-SINOP 
foothills of the Altai mountains, on the east by Outer Mongolia, 
Kansu and Kuku Nor, on the south by Tibet, on the south-west 
by the Karakoram mountains and the Pamirs, on the north-west 
by a portion of the Tien-shan, from which the boundary diverges 
northward along various heights till i t  reaches the hills south of 
the Irtish, and then turns eastward. The Tien Shan range extends 
through the middle from west to  east, and divides the province 
into two distinct regions. North of i t  are the districts of Ili (see 
article ILI) and Dzungaria, the latter of which is also partly in 
Outer Mongolia. South of the Tien Shan lies the basin of the 
Tarim river ( q . ~ . ) ,  bounded on the south by the Kunlun 
mountains, beyond which the province stretches to the Kara- 
korum mountains (q.v.). The southern extension of the province 
between these two ranges is the plateau of inland drainage called 
Chang-T'ang. Dzungaria is a basin depression, the only part of 
the Chinese region north of the Tien Shan which is, in places 
less than 1,oooft. above sea-level. The  Borotala here drains east- 
ward into Ebi Nor. I t  has a remarkably heavy summer rainfall, 
so that the pastures on the hillsides are rich, while the slopes of 
the Dzungarian Alatau, on the north, are heavily forested. This 
depression has been famed as a zone through which peoples have 
moved throughout history. Beyond the hills of its south-west 
border lies the well forested Ili  valley, containing the town of 
Kuldja and flanked on the south by the Tien Shan. The Tarim 
basin is an area of internal drainage more than z,sooft. above sea- 
level, and to the north-east lies the Turfan depression, the bottom 
of which is said to be more than 4ooft. below sea-level. The 
slopes from the Kunlun down to the Tarim basin are re- 
markably sharp in many places, and the southern part of the 
basin is known as the Takla Makan desert (q.v.). The western 
end of the Tarim basin leads to  a pass between the Tien-shan and 
the Pamirs from Kashgar (q.v.) to  Bukhara. East of the Takla 
Makan desert is the lake-marsh region of Lop Nor. 

The climate is intensely continental, with average July tem- 
peratures in the Tarim basin varying from 69" F a t  Yangi-Kul, on 
the Tarim, to nearly go0 in the Turfan depression. The January 
average temperatures in the Tarim basin vary from 21" at Yark- 
and to 9.5' a t  Yangi-Kul. On the higher lands the variation of 
temperature within a day may be nearly 55"; in the Turfan de- 
pression it  rarely exceeds 30". The winds in the Kuen-lun region 
blow down the mountain slopes in the morning at  great velocity, 
and they die down towards evening. The rainfall in many places 
in the Tarim basin is less than ain. for the year, but may rise to 
roin. in localities on heights facing west. Much of the Tarim basin 
has a temperature below freezing point for a t  least three months. 
In  Dzungaria the temperatures are lowkr both in summer and 
winter, and in the Borotala the rainfall is much higher. On the 
high mountains the precipitation may be considerable. 

A great deal of the region is desert, with salt accumulations in 
many of its depressions. Tamarisk and reed grow here and there 
are many groups of poplar trees a t  the foot of the mountains. 
while higher up  the mountains is a certain amount of summer 
pasture. I n  Dzungaria saxaul and tamarisk trees are character- 
istic. There are fine forests in the Borotala and Ili valleys, and 
often on the mountain slopes, mostly pine and birch. The north- 
ern slopes of the Tien Shan are famed as summer grazing lands. 
Where irrigation is possible, in  certain places near the Tarim, 
there is some good cultivation of cereals, rice, cotton and fruits. 
The wild animals include the camel, wild ass, wolf, tiger, yak, 
gazelle, stag, etc. The nomads keep horses, camels, cattle, sheep, 
goats and asses. 

Sulphur, saltpetre and alum are found a t  certain places, as in 
the Turfan depression and near Yarkand. Iron and lead were 
once mined in the Ili region. Coal occurs in the Turfan depression 
near Kurla and west of Kashgar, and the latter region also 
yields lead and copper. The famous Chinese jade occurs south 
of Khotan and Yarkand, where some of the rivers have golden 
sands. 

The region north of Tien Shan is famed as the home of nomads, 
who find good summer pasture on the heights. They are mainly 
Turkoman, including Kirghiz and Kazaks, mainly Sunni Moham- 
medans; the Mongol element is Buddhist in religion. Turki is the 

prevalent language. South of Tien Shan is the region of oases, 
with little opportunity for nomads, save as rulers or marauders, 
except among the mountains. Here again Turki is spoken and 
Sunni Mohammedanism is the general religion, but  there are 
Shiah Mohammedans in the south-western mountains. The  Chinese 
element is mainly administrative, and is said t o  have come largely 
from the Tientsin area; they are found especially a t  Urumchi, the 
political capital of the dominion on the north side of the Tien 
Shan. The governor of Sinkiang is nominally under the viceroy 
of Kansu; there are four Intendances of Urumchi, Kuldja, Kash- 
gar and Aksu, and these are divided into 16 prefectures. 

The cultivators of the irrigated lands live on cereals, beans and 
fruit, and grow a good deal of linseed for oil, etc., as well as silk 
and cotton. Some tea is grown. The towns of the oases of the 
Tarim basin include Aksu, Kashgar, Yarkand, Khotan. The Ili 
basin has Kuldja, Dzungaria has Urumchi. The  Turfan depression 
has Turfan. These towns are trading centres with business in 
skins, silk, cotton, carpets, etc. 

The chief roads are ( a )  from Kansu along the north via Hami 
and Urumchi to  Kuldja, (b) via Hami to Turfan, Karashar, Aksu, 
Kashgar and so to  Bukharl, with a branch from Kashgar t o  
Yarkand, and (c) a way from Kansu via Lop Nor and Keruja t o  
Khotan and Yarkand; this last is much less important than the 
others. (See also TAKLA MAKAN; TARIM; ASIA, Archaeology.) 

SINKING FUNDS, funds specifically ear-marked for the 
extinction of a debt, especially a national debt. See NATIONAL 
DEBT. 

SINOP (sincb), the capital of a vilayet on the north coast of 
Turkey, on a low isthmus joining the promontory of Boz Tepb 
to the mainland. Though it  possesses the only safe roadstead 
between the Bosporus and Batum, the difficulties of communica- 
tion with the interior, and the rivalry of Ineboli on the west and 
Samsun on the east prevented Sinop from becoming a great com- 
mercial centre. I t  is shut off from the plateau by forest-clad 
mountains. Population, 14,670. On the isthmus, towards the 
mainland, stands a huge but fo r  the most part ruined castle, 
originally Byzantine and afterwards strengthened by the Seljuk 
sultans; and the Mohammedan quarter is surrounded by massive 
walls. Of early Roman or Greek antiquities there are only the 
columns, architraves and inscribed stones built into the old walls; 
but the ancient local coinage furnishes a very beautiful and inter- 
esting series of types. 

See M .  Six's paper in the Numismatic Chronicle (1885)~ and M M .  
Babelon & Reinach, Recueil des ~nonnaies grecques d'Asie Mineure 
(1904). 

Sinop (8cvhnv), whose origin was assigned by its ancient 
inhabitants t o  Autolycus, a companion of Hercules, was founded 
630 B.C. by  the Ionians of Miletus, and ultimately became the 
most flourishing Greek settlement on the Euxine, as it  was the 
terminus of a great caravan route from the Euphrates, through 
Pteria, to  the Black Sea, over which were brought the products 
of Central Asia and Cappadocia (whence came the famous 
"Sinopic" red earth). In  the 5th century B.C. it  received a 
colony of Athenians; and by the 4th it  had extended its authority 
over a considerable tract of country. I t s  fleet was dominant 
in the Euxine, except towards the West, where i t  shared the field 
with Byzantium. When in 2 2 0  B.C. Sinope was attacked by 
the king of Pontus, the Rhodians enabled it  t o  maintain its 
independence. But where Mithradates IV. failed Pharnaces suc- 
ceeded; and the city, taken by surprise in 183 B.c., became the 
capital of the Pontic monarchy. Under Mithradates VI. the 
Great, who was born in Sinope, it  had just been raised to the 
highest degree of prosperity, with fine buildings, naval arsenals 
and well-built Harbours, when i t  was captured by  Lucullus and 
nearly destroyed by fire ( 7 0  B.c.). I n  64 B.C. the body of the 
murdered Mithradates was brought home to the royal mausoleum. 
Under Julius Caesar the city received a Roman colony, but was 
already declining with the diversion of traffic t o  Ephesus, the 
port for Rome, and in part to  Amisus (Samsun). I n  the middle 
ages it  became subject to  the Greek Empire of Trebizond, and 
passed into the hands of the Seljuk Turks, and in 1461 was 
incorporated in the Ottoman Empire. I n  November 1853 the 



SINTER---SIOUX CITY 
Russian vice-admiral Nakhimov destroyed here a division of the 
Turkish fleet and reduced a good part of the town to ashes. 

SINTER, a word taken from the German (allied to Eng. 
"cinder") and applied to certain mineral deposits, more or less 
porous or vesicular in texture. At least two kinds of sinter are 
recognized-one siliceous, the other calcareous. Siliceous sinter 
is a deposit of opaline or amorphous silica from hot springs and 
geysers, occurring as an incrustation around the springs, and 
sometimes forming conical mounds or terraces. The pink and 
white sinter-terraces of New Zealand were destroyed by the erup- 
tion of Mt. Tarawera in 1886. Mr. W. H. Weed, on studying the 
deposition of sinter in the Yellowstone national park, found that 
the colloidal silica was largely due to the action of algae and other 
forms of vegetation in the thermal waters (9th Ann. Rep. U.S. 
Geol. Surv., 1889, p. 613). 

Siliceous sinter is known to mineralogists under such names as 
geyserite, fiorite and michaelite. 

Calcareous sinter is a deposit of calcium carbonate, exempli- 
fied by the travertine, which forms the principal building stone of 
Rome (Ital. travertine, a corruption of tiburtino, the stone of 
Tibur, now Tivoli). The so-called "petrifying springs," not un- 
common in limestone-districts, yield calcareous waters which de- 
posit a sintery incrustation on objects exposed to their action. 
The cavities in calcareous sinter are partly due to the decay of 
mosses and other vegetable structures which have assisted in its 
precipitation. Even in thermal waters, like the hot springs of 
Carlsbad, Bohemia, which deposit Sprudelstein, the origin of the 
deposits is mainly due to organic agencies, as shown as far back as 
1862 by Ferd. Cohn. Whilst calcareous deposits in the open air 
form sinter-like travertine, those in caves constitute stalagmite. 

SINUS. Anatomically the term refers to a space filled with 
blood or air. The word is also used by surgeons to signify a dis- 
charging track which will not heal and has in many cases a foreign 
body, or dead bone a t  the bottom. Popularly the expression 
"Sinus trouble" implies an infection, acute or chronic, of one of 
the air-containing cavities connected with the nose. The largest 
of these cavities (the antrum) is contained in the cheek-bone; 
the next in size in the forehead (frontal sinus) ; smaller cavities 
open into the back (sphenoidal sinus) and sides (ethmoidal cells) 
of the nose. 

An acute infection of one or more of these sinuses is liable to 
follow a severe cold, influenza, or other acute infectious illness. 
There will be pain, often wrongly described as neuralgia, in the 
face, forehead or behind the eye, which usually comes on about 
the same time every day. There is sometimes discharge from 
the nose. The pain is caused by the discharge which collects in 
the sinus and cannot get out because of swelling of the mucous 
membrane covering the communication with the nose. Menthol 
reduces this swelling and thus relieves the pain. A piece of 
menthol the size of a pea may be placed in a jug of boiling water 
and the vapour inhaled through the nose. Radiant heat, e.g., a 
powerful electric light bulb, held close to the forehead or face, 
is also helpful. 

A chronic infection of one or more of the sinuses may follow 
an acute attack or may be associated with chronic nasal obstruc- 
tion or catarrh. An infection of the antrum may also result from 
dental disease. Pain may be entirely absent. Sometimes, but by 
no means always, there is a thick discharge (pus) which may run 
back into the throat. A discharge from one side of the nose is 
suggestive of sinus disease. Sometimes the discharge has an un- 
pleasant smell especially when it is derived from an infected 
antrum. Although causing few symptoms, or indeed none what- 
ever, sinus trouble is important because an infected sinus may 
act as a "septic focus" and cause disease of the eye, ear, joints, 
stomach, or indeed of almost any other part of the body, or it 
may be the starting point of a troublesome neuralgia. Sometimes, 
especially in the case of the antrum, repeated washing out may 
result in cure. Usually however, operative treatment is required. 
This consists in enlargement of the opening into the nose so as 
to allow free drainage or more rarely complete obliteration of 
the sinus. 

Sinus trouble is prevented by avoidance of colds and early 

treatment of nasal obstruction and catarrh and of dental disease. 
I t  is probable that living in hot stuffy rooms increases suscepti- 
bility to sinus infection. (See OLFACTORY SYSTEM.) 

(S. HA.) 
SION, the capital of the Swiss canton of the V?lais (1,680 ft.  

above sea-level). There are about 8,000 ~nhabitants (mainly 
Roman Catholics). The majority of the population of the town 
is French-speaking. Sion (Sedmurn) dates from Roman times, 
and the bishop's see was removed thither from Martigny (Octo- 
durum) about 580. In 999 the bishop received from Rudolf 111, 
king of Burgundy, the dignity of count of the Valais, and hence- 
forward was the temporal as well as the spiritual lord of the 
Valais, retaining this position, at least in part, till 1798. Sion is 
one of the most picturesque little cities in Switzerland, being built 
around two prominent hillocks. The north hillock is crowned by 
the castle of Tourbillon (built I 294, burnt I 788), which was long 
the residence of the bishops. The south hillock bears the castle of 
Valeria (which now contains an historical museum) with the in- 
teresting 13th century church of St. Catherine. 

See also J. Grernaud, Introduction to vol. v. (Lausanne, 1g84) of his 
Documents relatifs ci I'histoire dzc Tfallais, and R. R. Hoppeler, Beitrdge 
zur Geschichte des Wallis im Mittelalter (Ziirich, 1897). 

SION COLLEGE, in London, an institution founded as a col- 
lege, gild of parochial clergy and almshouse, under the will (1623) 
of Dr. Thomas White, vicar of St. Dunstan's in the West. The 
clergy who benefit by the foundation are the incumbents of the 
City parishes, of parishes which adjoined the city bounds when 
the college was founded, and of parishes subsequently formed out 
of these. In  1886 Sion College was moved from its original build- 
ings in London Wall to the Victoria Embankment, and is now 
principally known for its theological library which serves as a 
lending library to members of the college, and is accessible to the 
public. A governing body appointed by the members to adminis- 
ter the foundation consists of a president, two deans and four 
assistants. 

SIOUAN INDIANS. This great family of American natives 
takes its name from that of the largest tribe, the Sioux or Dakota 
(q.v.). Next to the Algonkin, they were perhaps the most populous 
stock north of Mexico. They held three territories, the largest 
mainly west of the Mississippi river, another, east of the A p  
palachian mountains in Virginia and the Carolinas; the smallest, 
in two fragments, in Mississippi. The last two divisions are nearly 
extinct. The culture was not uniform, but accorded with the region 
in which each tribe lived. Physical types probably varied similarly. 
I n  the Plains area, the Siouans were the preponderant linguistic 
stock. The principal tribes were (those asterisked being separately 
treated) : I, in the west, *Dakota and *Assiniboin, the former 
really seven tribes; "Mandan, *Hidatsa and *Crow; *Winnebago; 
tribes speaking the Chiwere dialect, namely the Iowa, Oto Mis- 
souri; tribes speaking Dhegiha, viz., *Omaha, Ponca, Kansa, 
*Osage, Quapaw or Arkansas; 2, in the south, Ofo and *Biloxi; 3, 
in the east, Monacan, Manahoac, Tutelo, Saponi, Occaneechi, 
Woccon, "Catawba, Santee, Cheraw or Sara, and probably 
Wateree, Congaree, Pedee and others. About 40,000 remain; the 
original numbers were probably a t  least twice as great. 

(A. L. K.) 
SIOUX CITY, a city of western Iowa, U.S.A., on the Mis- 

souri river at  the mouth of the Big Sioux, 500 m. W. of Chicago; 
a port of entry, the county seat of Woodbury county, and the 
second city of the State in size. It is on Federal highways 20, 

75 and 77; has municipal and commercial airports; and is served 
by the Burlington Route, the Chicago and North Western, the 
Chicago, Milwaukee, St. Paul and Pacific, the Chicago, St. Paul, 
Minneapolis and Omaha, the Great Northern and the Illinois Cen- 
tral railways. Pop. (1920) 71,227 (15.7% foreign-born white, the 
majority from Russia, Sweden, Norway and Germany) ; 82,364 in 
1940 by the federal census. The city has a beautiful site of 
45 sq.m., at  an altitude of 1,158 ft. The narrow lowlands along 
the rivers and creeks are occupied by industry and commerce, 
while the several distinct residential districts are built on high 
bluffs, commanding views into three States. On opposite sides of 
the city stand reminders of the coming of the white man and 
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the departure of the Indian: a shaft nf white stone erected to  the 
memory of Sergeant Charles Floyd of the Lewis and Clark expedi- 
Lion, who died here in 1804; and the grave of War Eagle (d. 1851), 
a powerful chief of the Yankton Sioux and a friend of the early 
settlers. I n  Riverside park is the Council Oak, under which 
took place many councils of war and peace. The park system in- 
cludes 1,119 acres. There are 86 churches and 31 public schools. 
The hotels have 2,000 guest rooms and the hospitals 800 beds. 
Since 1910 the city has operated under a commission form of 
government. I t  is the see of a Roman Catholic bishop, and is the 
seat of several institutions of that church and of Morningside 
college (Methodist Episcopal, 1894). Sioux City is an important 
jobbing, marketing and manufacturing centre. The output of its 
factories in 1940 was valued a t  $~~o,ooo ,ooo .  

The site of Sioux City was a favourite camping ground and 
meeting place of the Indians. The first white visitors of record 
were Lewis and Clark and their companions in 1804. In 1848 
William Thompson built a cabin on the bluff vhere Sergeant Floyd 
had been buried; and in 1849 ThCophile Brughier, a French Cana- 
dian in the employ of the American Fur Company, settled at the 
mouth of thc Big Sioux river, was received iiito the tribe of the 
Yankton Sioux, and married War Eagle's daughter. In  1854 the 
city was platted by Dr.  John K.  Cook, who was surveying a part 
of the region for the U.S. Government. The first mail arrived in 
July, 185 5; the first steamboat from Saint Lobis in June, 1856. 
The city was incorporated in 1857, with a population of 400. I n  
1868 the first railroad reached the city, and a few years later a 
packing plant was established. The decade 1880-90 was a period 
of phenomenal development. The population increased from 
7,366 to 37,806; factories, commercial houses and railroads multi- 
plied; public improvements and utilities were begun on a large 
scale. The panic of 1893 brought temporary depression and an 
actual loss of population between 1890 and 1900; but since 1900 
growth and progress have again been rapid, the population increas- 
ing 115% in the first 2 0  years of the century. 

SIOUX FALLS, the largest city of South Dakota, U.S.A., on 
the Big Sioux river, a t  an altitude of 1,460 ft., 190 mi. N. by W. 
of Omaha; the county seat of Minnehaha county. I t  is oil federal 
highways 16 and 7 7 ; has a municipal airport 2 mi. N. of the city; 
and is served by the Chicago, Milwaukee, St. Paul and Pacific, 
the Chicago, St. Paul, Minneapolis and Omaha, the Great North- 
ern, the Illinois Central and the Rock Island railways, and by 
bus lines. Pop. (1930) 33,362; 1940 federal census 40,832. 
The falls from which it takes its name are a series of cascades, 
dropping about IOO ft .  in half a mile, which provide picturesque 
scenery as well as water power. There are 536 ac. in public 
parks. 

The city has many beautiful churches, some 2 0  denominations 
being represented; 15 public schools, most of them new one story 
type, a million dollar high school building, a parochial school with 
grade and high school courses, two co-educational colleges (hu-  
gustana college, Sioux Falls college), a girls' school, a commercial 
college and a secretarial school. The state penitentiary, school for 
the deaf and children's home are there, also a Catholic orphanage, 
two nurses' training schools and two well equipped hospitals and 
clinics. Sioux Falls is an important distributing centre and i~ one 
of the leading livestock markets in the northwest, its major in- 
dustries being: meat-packing, biscuit manufacturing, dairy prod- 
ucts, candy manufacturing, millwork, crushed rock for buildings. 
The output in 1935 of 97 wholesale establishments was $26,337,- 
ooo; retail sales for the same period were $18,240,000. The as- 
sessed valuation was $40,990,087. 

A settlement was established a t  the falls in 1856 but was aban- 
doned six years later. 

Permanent settlement dates from 186 7. The village was incor- 
porated March 3, 1883. 

SIPHNOS (It .  and mod. Gr. Siphanto, Siphe'no). an island 
of the Greelr Archipelago, 30 mi. S.W. of Syra (area 28 sqmi.).  
Along the west slope of a limestone ridge, \Those principal sum- 
mits, Hagios Elias and Hagios Simeon, are crowned by old 
Byzantine churches, lies a series of villages, each white-washed 
house with its own garden and orchard. .Apollonia, the modern 

capital has the name of an ancient town: Kastro has mediaeval 
fortifications, and the town hall bears the date 1365. Inscriptions 
show that Kastro represents the ancient city of Siphnos. Another 
ancient town, Minoa, is marked by two Hellenic white marble 
towers known as the Pharos (lighthouse) and St. John. Byzantine 
churches and convents are scattered about the island. The "School 
of the Holy Tomb" was founded by Greek refugees from the 
iconoclastic persecutions at  Byzantium and became a centre of 
culture. I ts  endowments are now held by the gymnasium of Syra. 

I n  ancient times Siphnos was colonized b y  Ionians from 
Athens. I t  refused tribute to Xerxes, and sent one ship to  fight 
on the Greek side at  Salamis. I t  was famous for its gold and 
silver mines, easily recognized by excavations and refuse-heaps. 
I n  antiquity, as now, it  exported pottery. During the Venetian 
period it  was ruled first by the D a  Corogna family and after 
1456 by the Gazzadini, who were expelled by the Turks i n  
161 7. 

SIPHON or SYPHON, an instrummt, usually in the form 
of a bent tube, for conveying liquid over the edge of a vessel and 
delivering it  a t  a lower level (Lat. sipho; Gr. cri+wv, a tube). The  
u,,L .p+inr u s depends upsn the diffcrcncc of the pressure on tilt: liquid 
at  the extremities of the tube, the flow being towards the lower 
level and ceasing when the levels coincide. The  instrument affords 
a ready method of transferring liquids, and is made of glass, 
indiarubber, copper or lead, according to the liquid which is to  
be transferred. The simple siphon is used by filling it  with the 
liquid to be decanted, closing the longer limb with the finger and 
plunging the shorter into the liquid; and it must be filled for  
each time of using. Innumerable forms have been devised adapted 
for  all purposes, and provided with arrangements for filling the 
tube, or for  keeping it  full and starting it  into action automatically 
when required. Pipes conveying the water of an aqueduct across 
a valley and following the contour of the sides are sometimes 
called siphons, though they do not depend on the principle of 
the above instrument. I n  the siphon used as a container for 
aerated waters a tube passes through the neck of the vessel, one 
end terminating in a curved spout while the other reaches to  the 
bottom of the interior. On this tube is a spring valve which is 
opened by pressing a lever. The vessel is filled through the spout, 
and the water is driven out by the pressure of the gas it  contains, 
when the valve is opened. The "Regency portable fountain," 
patented in 182j by Charles Plinth, was the prototype of the 
modern siphon, from which it  differed in having a stopcock in 
place of a spring valve. The "siphon champenois" of Deleuze 
and Dutillet (1829) was a hollow corkscrew, with valve, which 
was passed through the cork into a bottle of effervescent liquid, 
and the "vase siphoi'de" of Antoine Perpigna (Savaresse p8re), 
patented in 1837, was essentially the modern siphon, its head being 
fitted with a valve which was closed by a spring. 

SIPHONAPTERA, an order of insects ( q . ~ . )  comprising 
the flea (q.~.) . ,  

SIPPAR, a city of ancient Mesopotamia, situated in 33" N., 
44' E.  The site to-day lies five miles east of the Euphrates, just 
south of the Royal canal (Nahr a1 Malik), but in ancient times the 
Euphrates flowed by the city. The temple of E-Babbar, "the House 
of the Sun" and its stage tower (ziggurat) occupied a terrace be- 
side the river with a superficial area of about 1,300 square feet. 
East of the temple area and separated from it by  a wide avenue 
luy the residential quarter, the whole city being surrounded by a 
wall. This wall forms a rectangle, 860 yards wide and 1,400 yards 
long, the long sides facing north and south. The excavations in 
the northern part of the eastern mound and on the ziggurat pro- 
duced over 60,000 tablets, chiefly contracts. and religious and 
grammatical texts of Neo-Babylonian date. The antiquity of the 
city however is shown by the fact that there are ancient records 
of the Euphrates being called the river of Sippar. I ts  Sumerian 
name appears to have been Zib-Bar Nun. The Sumerian Sun god 
was identified with the Semitic Shamash, and it was in this city 
that the Sun god had his principal cult. I n  ancient times the two 
rivers approached closely here and the site therefore commanded 
the entrance to the southern plain from the north. 

See Cambridge Ancielzt History, vol. i.. 1923 (bibliograpny). 
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SIPUNCULOIDEA, marine animals of uncertain affinities 

formerly regarded as a subdivision of the class Gephyrea (9.v.). 
Some authorities have linked them with the Phoronidea (see 
PHORONIS) as the Podaxonia, but they are here treated as autono- 
mous. A number of fossil forms occur in the Middle Cambrian 
of British Columbia. 

G e n e r a l  Description.-The body is fusiform with a glisten- 
ing cuticle, and may attain a length of about 12  inches. The 
body-wall comprises a thick cuticle, an epidermis containing 
glandular bodies, a thin sheet of connective tissue, several layers 
of muscle, and finally a coelomic epithelium. The anterior part, 
the proboscis or introvert, is capable of being retracted into the 
remainder as the tip of a glove-finger may be pushed into the rest: 
a t  the top of the introvert is the mouth, surrounded in Sip?mculz~s 
by a laciniated funnel, but more usually by  tentacles each with 
its ciliated groove creating a current in the direction of the mouth. 
The mouth leads into the oesophagus surrounded by the retractor 
muscles of the introvert, which arise in the body-wall about one- 
third of the body-length from the anterior end. The alimentary 
canal is a thin-walled tube, not marked off into definite regions, 
which runs to the posterior end of the body and then turns for- 
ward to end in the dorsal anus near the insertion of the retractor 
muscles. The descending and ascending limbs of the gut are 
twisted into a spiral coil, the axis of which is often traversed by 
a muscle arising from the posterior end of the body. Along most 
of the gut runs a ciliated groove, into which food does not enter. 
A diverticulum of variable size opens into the rectum. On the 
dorsal surface of the oesophagus lies a contractile body, the 
Polian vesicle, filled with corpusculated fluid and closed pos- 
teriorly; it  opens in front into a circumoesophageal ring, giving 
off branches to  the tentacles, which by its contraction are caused 
to expand. The excretory organs consist usually of two sac- 
cular brown tubes attached by one side to the ventral wall of 
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the body and opening to the exterior by a pore. The ventral lip 
of the internal ciliated funnel is a portion of the coelomic epithel- 
ium; the funnel leads by a canal into the nephridial sac. These 
organs serve both for excretion and for the passage of the genital 
products: the former function is also served by certain cellular 
bodies, the urns, which may be free in the coelom or attached to 
the outer wall of the gut. The essential part of these organs is a 
ciliary mechanism by which the waste products in the coelomic 
fluid are agglutinated and brought into contact with the pha- 
gocytes, and so eliminated. J. Cantacuzilne has shown that the 

urns are important in the production of immunity. The Sipuncu- 
loids are dioecious, and the germ cells arise from the coelomic 
epithelium near the insertion of the retractor muscles; they 
drop into the coelom a t  an early stage and there develop. The 
coelom is rich in corpuscles and contains haematids carrying a 
respiratory pigment, haemerythrin, rich in iron. There is a well- 
developed dorsal brain, usually with two pigmented eye-spots a t  
the bottom of an epidermal invagination passing deeply into i t ;  
in some genera this cerebral tube is divided into two: the brain 
is also connected with the heart-shaped nuchal organ, t o  the lat- 
eral ciliated lobes of which i t  gives off two large nerves. A nerve- 
ring joins the brain to  the ventral nerve-cord, in which there are 
no distinct ganglia but a series of ganglion cells. The nerve-cord 
gives off numerous nerves to the periphery. 

Classification.-The Sipunculoids are divided into a number 
of genera separated on the arrangement and number of the longi- 
tudinal muscles and tentacles, the presence of calcareous bodies 
on the.posterior end, etc. 

Development.-Segmentation is spiral. The larva is a trocho- 
phore but with no protonephridia and flame-cells. The develop- 
ment is characterized by the enormous elongation of the post- 
anal region which brings about the dorsal and anterior situation 
of the anus. 

Ecology.-Some Sipunculoids live in mud and sand and feed 
on the organic i a t t e r  contained in them (Sipunculus); others 
(Phascolosoma, Physcosoma) occupy crevices and rock-crannies; 
others again (Phascolion, Aspidosiphon) inhabit the shells and 
tubes formed by other small marine animals. The two latter 
groups feed on detritus, etc., which are conveyed to their mouths 
by means of the cilia on their tentacles. Only the mud and sand 
dwellers are capable of free movement. 

BIBLIOGRAP~Y.-T~~ best account of the group as a whole is that 
by J. W. Spengel, 1913, in the Hand-&orterbuch der Naturwissen- 
schaften, Jena, vol. ix., pp. 97-106, 14 figs. with a bibliography. 

See also L. Cuknot, 1922, "Sipunculiens," Faune de France, iv., 
pp. 1-17, figs. and bibl. (C. C. A. M.) 

SIQUIJOR, a municipality (with administrative centre and 
43 barrzos or districts) of the subprovince of Siquijor, attached 
to the province of Negros Oriental, island of Negros, Philippine 
Islands. I t  is situated on the small coral island of Siquijor, about 
14 mi. S.E. of Dumaguete, the capital of the province. Pop. 
(1939) 15,200 (a loss of 37 since 1918), of whom 7,148 were 
males and one white. The principal industry is copra, but palay 
(rice), tobacco, maize (corn) and abaci  (Manila hemp) are also 
produced. The vernacular is a dialect of Bisayan. Of the inhabi- 
tants aged 6 to  19 inclusive, 33.3% in 1939 attended school, 
while 32.5% of the population 10 years old and over was literate. 

SIRDAR or SARDAR, a title applied to  native nobles in 
India, e.g., the sirdars of the Deccan (Persian sardar, meaning a 
leader or officer). Sirdar Bahadur is an Indian military distinc- 
tion; and Sirdar is now the official title of the commander-in-chief 
of the Egyptian army. 

SIRENIA, a n  order of aquatic placental mammals, compris- 
ing the manatees or sea-cows, the dugongs, the recently extinct 
Steller's sea-cow (Rhytina), as well as  their fossil relatives of the 
Tertiary period. The torpedo-shaped body ends behind in a hori- 
zontal tail fluke, as in the dolphins; but in contrast with the latter 
the broad muzzle is truncate and the transversely expanded lips 
are very mobile. The name Sirenia was given i n  allusion to the 
supposed resemblance of these animals to mermaids. A dugong as 
seen at  a distance from the deck of a ship and especially if float- 
ing half upright, with its baby under its flipper, might well be 
mistaken for a mermaid; and many legends gathered round 
them in the early days of exploration of the Indian ocean. For 
the evolutionary history and relationships of the Sirenia, see 
UNGULATA. 

SIRENS, in  Greek mythology, the daughters of Phorcys the 
sea-god (Gr. Z E L ~ ~ ~ Y E S ) ,  or, in later legend, of the river-god 
Acheloiis and one of the nymphs. I n  Homer they are two in num- 
ber (in later writers generally three) ; their home is an island in 
the western sea between Aeaea, the island of Circe, and the 
rock of Scylla. They are nymphs of the sea, who lured mariners 
to destruction by their sweet song. Odysseus, warned by Circe, 
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escaped the danger by stopping the ears of his crew with wax I 
and binding himself to  the mast until he was out of hearing 
(Odyssey xii.). When the Argonauts were passing by them, 
Orpheus sang so beautifully that no one had ears for  the Sirens. 
After one or other of these failures they drowned themselves. 
When the adventures of Odysseus were localized on the Italian and 
Sicilian coasts, the Sirens were transferred to the neighbourhood 
of Neapolis (Naples) and Surrentum, the promontory of Pelorum 
a t  the entrance to the Straits of Messina, or elsewhere. The tomb 
of one of them, Parthenope, was shown in Strabo's (v. p. 246) 
time a t  Neapolis, where a gymnastic contest with a torch-race 
was held in her honour. 

Perhaps the most reasonable explanation of the Sirens is that 
they are soul-birds; i.e., winged ghostly figures who fetch the 
living to join them. They are in this respect not unlike the 
Harpies (q.v.); so Weicker. I n  early art,  they were represented 
as birds with the heads of women; later, as female figures with 
the legs of birds, with or without wings. 

See H. Schrader, Die Sirenen (1868) ; Preller-Robert, Griechische 
Mythologie (1894), pp. 614-616; G. Weicker, Der Seelenvogel in der 
a!tert Ll!era!zir land Kunst (1902) (Bibl.), and in Roscher's Lexibox, 
art. Seirenen. 

SIRGUJA or SURGUJA, one of the Chota Nagpur feuda- 
tory states transferred in 19oj from Bengal to the Central Prov- 
inces. I t  is bounded on the north by the State of Rewa and on the 
north and north-east by the districts of Mirzapur and Ranchi; on 
the south is Bilespur; it  thus borders three provinces. In  the cen- 
tral portion, there is fairly well cultivated country, surrounded on 
three sides by massive hill barriers and tablelands, of which the 
Jamirapat, a winding ridge 2 miles in width, separates it from 
Chota Nagpur. The southern barrier of the State is the Mainpat, a 
fine tableland 18 m. by 6 m. with an elevation rising to 3,700 feet. 
The Ramgarh hill is a rectagular  mass of sandstone rising 
abruptly from the plain, containing a remarkable natural tunnel, 
many rock caves and remains of temples made of enormous blocks 
of stone. There are other ruins in  the jungles, indicating a higher 
stat-, of civilization a t  an earlier epoch than that now prevailing. 
The area of the State is 6,055 sq.m., and the population (1931) 
was 501,939. This comprises some 2 jo,ooo Hindus and 4,000 
Mohammedans and the rest of the populatipn is made up of a 
remarkable variety of different aboriginal tribes, some of which 
must have been very ancient. The chief, on whom the title of 
maharaja has been conferred, comes of ancient Rajput lineage. 

SIRHIND, a tract of land in the Punjab, India. I t  consists of 
the north-eastern portion of the plain between the Jumna and 
Sutlej rivers, and is watered by the Sirhind canal, which draws 
its water-supply from the Sutlej near Rupar. The canal, which 
was opened in 1882, irrigates over 2,000 sq.m. 

SIRICIUS, pope from Dec. 384 to Nov. 399, successor of 
Damasus. The disfavour which he showed to the monks led to 
the departure of Jerome from Rome to Bethlehem. Several of 
the decretal letters of Siricius are extant, setting forth the rules 
of ecclesiastical discipline. Under his pontificate a general council 
was convened a t  Capua in 391, which discussed various Eastern 
affairs. The council of Capua, inspired by the pope, deferred 
to the council of Macedonia the affair of Bonosus, bishop of 
Sardinia, who had been accused of heresy. T O  safeguard the 
authority of the Holy See over the bishops of Illyricum, Siricius 
entrusted his powers to the bishop of Thessalonica, who was hence- 
forth the vicar of the pope in those provinces. Siricius maintamed 
his protest, made in 386, against the attitude of Bishop Ithacius, 
the accuser of Priscillian, although he disapproved of the latter's 
doctrines. During his pontificate the last attempt to revive pagan- 
ism in Rome was made (392-394) by Ni~omachus Flavianus. 
Siricius died on Nov. 26, 399. 

SIRIUS, the "dog star," is the brightest star in the heavens. 
I t  IS situated in the constellation Canis hlajor (q.v.). The my- 
thology and early references to it  are discussed in the article CANIS 
MAJOR. I n  1844 ~ e s s e l  found that Sirius was uni- 
formly through the heavens, being sometimes ahead and some- 
times behind the mean position. H e  deduced that (in addition to  
uniform proper motion) it  had a motion in an elliptic orbit in a 

period of about 50 years This indicated that a n  unseen star 
must be present, forming with Sirius a double star. I n  1862 
Alvan Clark, who was testing a large new object-glass, unex- 
pectedly detected the companion as a faint point of light amid 
the glare of Sirius itself. 

Sirius is one of the nearest stars and its parallax has been 
measured with considerable accuracy. I t s  distance is 2.7 parsecs 
=S.S light years= 51 million million miles. I t s  apparent brilliance 
is due more to  its nearness than to actual luminosity; absolutely 
it is about 28 times as bright as the sun-a luminosity which is 
not a t  all exceptional. I t s  mass has been determined by Kepler's 
laws from the double star orbit and is 2.4 times that of the sun. 
I t s  spectrum shows that the surface temperature is much higher 
than the sun's (about ~o,oooO against 6,000") and its light is 
correspondingly whiter. I t  IS a typical star of the spectral class 
Ao, in which the Balnler series of hydrogen is most strongly 
developed. 

The companion is a remarkably interesting body. I t  revolves 
at  a distance from Sirius nearly equal to  the distance of Uranus 
from the sun in a period 49 years. Although it has one-third the 
mass of sirius it gives less than &o of the light. A more con- 
venient comparison is with the sun; it  has 0.85 of the sun's mass, 
but only & of the sun's light. I t  seemed natural t o  assume that 
it must be radiating feebly like a star on the verge of extinction, 
but in 1914 W. S. Adams made the surprising discovery that its 
spectrum was not much different from that of Sirius itself. This 
indicates a white light coming from a surface a t  high temperature 
and radiating more intensely than the sun's surface If the small 
total light is not due to  low emitting power, it must be due to 
small dimensions. Reasoning in this way the radius is found t o  
be 18,800 km.; i.e., intermediate between the earth and the 
next larger planet Uranus. The mass, which is 0.85 of the sun's 
or 250,000 times that of the earth, has to be squeezed into this 
small sphere; and the resulting density is 61,000 times that of 
water or about a ton to  the cubic inch. 

The  result a t  first seemed incredible, but the cause of the sup- 
posed breakdown of this natural inference remained a mystery. 
I n  1924, however, i t  was discovered that, owing to the breaking 
up of the outer systems of electrons in the atoms under the high 
temperature prevailing in the interior of a star, stellar matter 
would not offer the resistance to high compression that terrestrial 
matter does. I t  was therefore quite conceivable that densities 
might be attained in the stars far transcending the greatest known 
terrestrial densities. I t  was suspected that this might be the ex- 
planation of the result for the companion of Sirius. Accordingly, 
in 1924-25 W. S. Adams carried out a special test, depending on 
the Einstein effect in  the star's spectrum, in order to  check the 
high density. This effect is a lengthening of the wave-length of 
light which has come from a place of high gravitational potential, 
manifesting itself as a displacement of the spectral lines towards 
the red. I t  is thus theoretically possible to  calculate the potential 
a t  the surface of a star (i.6.) the mass divided by the radius) 
if the magnitude of the Einstein effect can be measured. I n  all 
ordinary stars the shift is too small to measure; it  is believed to 
have been found in the sun, but this can scarcely yet be regarded 
as certain. But if the foregoing dimensions of the companion of 
Sirius are right, the Einstein shift will be 30 times as great as 
on the sun. This quantity should be very easily measurable, were 
it  not for special difficulties which arise from the faintness of 
the star and the interference of the scattered light from Sirius. 
Adams applied the test and his results are believed to be trust- 
worthy; they definitely confirm the large spectral shift predicted. 
I t  appears therefore that the companion of Sirius is a genuine 
example of matter compressed to enormously high density- 
more than 2,000 times the density of platinum. 

BIBLIOGRAPHY.--For the high density of the companion of Sirius: 
A. S. Eddington, Monthly Notices o f  Roy.  Ast. Soc., 84, p. 3 2 2  (1~24) ; 
W. S. PyOc. Acad. Scz. Jvashzngton~ p. 382 (19~5) .  
The remarkable physical conditions arising from the high density arc 
discussed by R. H. Fowler, Monthly Notices, 87, p. l r q  (1926). 

(A. S. E.) 
SIRMUR or SARMOR, an Indian State, mlthin the Pun- 

jab. I t  is also called Nahan, after the chief town. I t  occupies the 
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lower ranges of the Himalaya, between Simla and Mussoorie. 
Area 1,198sq.m. On the northern frontier Chor Peak and station 
are about 12,oooft. above the sea. Pop, (1931), 148,568. Esti- 
mated gross revenue, £4 ~ , O O O .  

SIROCCO, a term osed specifically for the hot, dry wind in 
Sicily and south Italy, but the name is in general use on the 
north Mediterranean seaboard for any warm southerly wind; 
such winds may be either moist or very dry, and represent the 
air current in front of the depressions advancing eastward over 
the Mediterranean sea. (See LEVECHE; LESTE; KHAMSIN; 
SIMOOM; and Meteorological Ofice Publicatio~z No. 224, 1919.) 

SIROHI, an Indian state in the Rajputana agency. Area 1,gj8 
sq.m. The country is much broken up by hills and rocky ranges; 
the Aravalli range traverses it from north-east to south-west. 
The south and south-east part of the territory is mountainous and 
rugged, containing the lofty Mount Abu. The only river of any 
importance is the Western Banas. A large portion of the state is 
covered with dense jungle, in which wild animals, including the 
tiger, bear and leopard, abound. Many splendid ruins bear witness 
to the former prosperity and civilization of the country. On 
Abu the average annual rainfall is about 64 in., whereas in Erin- 
pura, less than 50 m. to the north, the average fall is only between 
12 and 13 in. Pop. (1931) 216,528. 

I n  1823 a treaty was concluded with the British government. 
For services rendered in 1857 the chief received a remission 
of half his tribute. The chief, whose title is maharao, is a Deora 
Rajput of the Chauhan clan, and enjoys a salute of 15 guns. 

The town of SIROHI is 28 m. N. of Abu-road station. Pop. 
(1931) 7,463. I t  has manufactures of sword-blades and other 
weapons. 

SIS or Kozan (anc. Sision or Siskia, later Flaviopolis or 
Flavias), a kaza in the Adana vilayet of Asiatic Turkey, situated 
on the left bank of the Kirkgen Su, a tributary of the Jihun 
(Pyramus) and at  the south end of a group of passes leading 
from the Anti-Taurus valleys to the Cilician plain and Adana. 
I t  was besieged by the Arabs in 704 but relieved by the Byzantines. 
The Caliph, Motawakkil took it and refortified i t ;  but i.t soon 
returned to Byzantine hands. I t  was rebuilt in 1186 by Leo II., 
king of Lesser Armenia, who made it  his capital. I n  1374 it was 
taken and demolished by the sultan of Egypt, and it  has never 
recovered its prosperity. I t  is now only a big village of some 
3,000 inhabitants. I t  has had, however, a great place in  Armenian 
ecclesiastical history from the times of St. Gregory the Illumi- 
nator to our own. Gregory himself was there consecrated the first 
Catholicus in A.D. 267, but transferred his see to  Vagarshapat 
(Echmiadzin, Etchmiadzin), whence, after the fall of the Arsacids, 
it passed t o  Tovin. After the constitution of the kingdom of 
Lesser Armenia, the catholicate returned to Sis ( I  294), the capital, 
and remained there 150 years. I n  1441, Sis having fallen from its 
high estate, the Armenian clergy proposed to remove the see, 
and on the refusal of the actual Catholicus, Gregory IX., installed 
a rival a t  Echmiadzin, who, as soon as Selim I. had conquered 
Greater Armenia, became the more widely accepted of the two 
by the Armenian church in the Ottoman empire. The Catholicus 
of Sis maintained himself nevertheless, and was supported in 
his pretensions by the Porte up  to the middle of the 19th century, 
when the patriarch Nerses, declaring finally for Echmiadzin, 
carried the government with him. I n  1885 Sis tried to declare 
Echmiadzin schismatic, and in 1895 its clergy took it  on them- 
selves to elect a Catholicus without reference to the patriarch; 
but the Porte annulled the election, and only allowed it  six years 
later, on Sis renouncing its pretensions to independence. The 
lofty castle and the monastery and church built by Leo II., and 
containing the coronation chair of the kings of Lesser Armenia, 
are interesting. (D. G. H.) 

SISAK, a town of Croatia-Slavonia, Yugoslavia. Pop. (1931), 
10,910. Sisak was a flourishing city under Roman rule. Au- 
gustus made i t  a military station; Tiberius chose it as his head- 
quarters against the Pannonian rebels, and Septimius Severus 
made it  the centre of a military government. I n  the third cen- 
tury the city contained the chief imperial mint and treasury; 
and an engraved coffer, found in Croatia, dating from the 4th 

century, represents Siscia among the five foremost cities of the 
Empire. I ts  bishopric was removed to Salona in 441, when 
Attila appeared, and thenceforward the city declined. For a brief 
period in the 7th and 8th centuries, it was held by the Serbian 
princes, but in the 10th century it  was sacked by  the Magyars, 
and in 1092 its territories were bestowed upon the cathedral 
chapter of Zagreb (Agram) by Ladislaus I., king of Hungary. 
Under the walls of its castle, built by this chapter in  I 544, the 
Turks were thrice defeated in 1593. At a fourth venture the city 
fell, only to be evacuated in 1594. I t  witnessed a final Turkish 
defeat in 1641, and from that date until 1918 it  was included in 
the Austro-Hungarian empire. See C. de St, Aymour, Les Pays 
sud-slaves de l'ilutriche-Hongrie (1883). 

SISAL FIBRE, a hard fibre obtained from the leaves of 
Agave sisalana (family Amaryllidaceae), also known as "sisal 
hemp" but entirely different from true hemp-the product of 
Cannabis sativa, which is a soft fibre. A closely related plant, 
Agave fourcroydes, produces the henequen fibre of Yucatan and 
Cuba, known in the trade as "Yucatan sisal" and "Cuban sisal." 
Both sisal and henequen are indigenous to  Mexico, but the east 
African colonies, the Netherlands Indies and Haiti are the main 
sources of supply of true sisal fibre. 

The common century plant, Agave sp., suggests the habit of 
sisal and henequen. Both of these plants consist of a large rosette 
of rigid, straight, fleshy leaves arising from a short trunk. The 
sisal leaves are dark green in colour and have a terminal spine 
but ordinarily no marginal prickles. The life period of this plant 
is from 5 to 10 yr. The henequen plant has grayish-green leaves 
which bear both a terminal spine and marginal prickles. The life 
period of this plant is from 15 to 25 yr. Both sisal and henequen, 
when mature, produce a flower stalk o r  "pole" which develops 
from the centre of the leaf cluster and grows to a height of 15- 

25 f t .  The light-yellow flowers 
are borne in dense clusters a t  the 
ends of the lateral branches. The 
flowers of the sisal plant are 
followed by  small bulbils, and 
those of the henequen plant by 
both bulbils and seed pods. The 
plants die after flowering. Both 
sisal and henequen may be prop- 
agated either from the bulbils or 
from suckers which grow from 
the rootstocks. The suckers are 
ordinarily used for commercial 

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

H E N E Q U E N  OF YUCATAN 
The leaves are cut, one a t  a time, 
with a butcher knife. The Rrst crop 
of leaves is cut when the plants are 
6 or 7 years old, and afterward, two 
tiers are cut every 6 or 8 months for 
& to 15  vears. The best ~ l a n t s  aver- 

plantings. I n  harvesting, the 
lower mature leaves are cut off a t  
the base, the spines and prickles 
are removed and the leaves are 
carried in  bundles to  the cleaning 
machines. The cleaning of these 
fibres is a scraping process in - - -  

age aboui 250 leaves during their which the leaves as they pass 
lifetime through the machine are car- 
ried over curved metal plates and are scraped by rapidly re- 
volving scraping wheels which remove the pulp and waste ma- 
terial. The fibre is then dried either in  the sun or by artificial 
drying methods, is sometimes brushed and is then graded and 
baled for market. 

These fibres are white to  yellowish-white in colour, strong, 
flexible and in value for cordage purposes are second only to  
abaca. Henequen is used principally for the manufacture of 
binder twine, while sisal is used for binder twine and many other 
types of cordage. These fibres have a limited use in the manu- 
facture of coarse fabrics. (H. T. Es.) 

SISKIN or ABERDEVINE (Carduelis spinus), which has 
long been known in England as a cage-bird, is one of the finches 
(9.v.) .  I t  often feeds upon the catkins of alder or birch, fre- 
quently hanging upside down like a titmouse. Above, the male 
is olive-green marked with black and yellow, and beneath, yellow- 
ish-white marked with black. His song is not unmelodious. The 
hen is more soberly attired. The siskin breeds locally throughout 
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Scotland and parts of England, but more rarely in Ireland. The 
greater portion, however, of the bands, which visit the British 
Isles in winter come from the Continent. I t s  range stretches 
across Asia to  Japan. The nest of the siskin is like that of the 
goldfinch, but not so neatly built; the eggs, except in their smaller 
size, resemble those of the greenfinch. 

A larger and more brightly coloured species, C. spinoides, 
inhabits the Himalayas. I n  the United States of America the 
name siskin or pine siskin is sometimes used for the pine-finch 
(Spinus pinus). 

SISLEY, ALFRED (1840-18gg), French landscape painter, 
was born in Paris in 1839, of English parents. H e  studied paint- 
ing under Gleyre, and was aftenvards influenced, first by Corot, 
and then by  the impressionists Monet and Renoir. H e  worked 
both in France and in England, and made the Seine, the Loing and 
the Thames the subjects of many pictures that are remarkable 
for the subtle appreciation of the most delicate colour effects. 
His life was one of constant poverty and hard struggle. H e  was 
essentially a colourist who, like Monet, delighted in recording the 
changing effects of light in the successive hours of the day, and 
paid little attention to form. 

SISMONDI, JEAN CHARLES LEONARD DE (1773- 
1842), whose real name was Simonde, was born at  Geneva, on 
May 9, 1773. During the revolutionary disturbances of 1793-94 
the Simonde family took refuge in England. On their return the 
greater part of the family property was sold, and with the pro- 
ceeds they emigrated to  Italy, bought a small farm at  Pescia near 
Lucca, and set to  work t o  cultivate it  themselves. Sismondi's 
experiences gave him the material of his first book, Tableau de 
l'agriculture toscane, which, after returning to Geneva, he pub- 
lished in 1801. I n  1803 he published his Trait6 de la riclzesse 
commerciale. As a n  economist, Sismondi represented a humani- 
tarian protest against the dominant orthodoxy of his time. In his 
first book he  followed Adam Smith, but in his principal subse- 
quent economic work, Nouveaux Principes d'e'conomie politique 
(1819), he insisted on the fact that economic science studied the 
means of increasing wealth too much, and the use of wealth for  
producing happiness too little. 

Meanwhile he began t o  compile his great Histoire des Re'- 
publiques ltaliennes du moyen Bge, and became intimate with 
Madame de Stael. H e  was invited or commanded (for Madame 
de Stael's invitations had something of command) to  accompany 
her on the journey into Italy, described in Corinne. During this 
journey he made the acquaintance of the countess of Albany 
(q.v.) Louisa of Stolberg, widow of Charles Edward. Ssmondi's 
relations with her were close and lasted long, and they produced 
much valuable and interesting correspondence. I n  1807 appeared 
the first volume,s of his history. The completion of this book, 
which extended to sixteen volumes, occupied him for the next 
eleven years. H e  lived a t  first a t  Geneva, where he held a minor 
official post. I n  1813 he visited Paris for the first time. During 
the Hundred Days he defended Napoleon's constitutional schemes 
or promises, and had an interview with the emperor. After 
the Restoration he left Paris. On completing (1817) his great book 
on the Italian republics, he undertook (1818) a still greater, the 
Histoire des Frangais, of which during the remaining twenty-three 
years of his life he published twenty-nine volumes. Sismondi died 
at  Geneva on June 25, 1842. 

Among his other works are: Littkrature du midi de 1'Ezlrope (1813)~ 
an historical novel entitled Julia Severe ou l'an 492 (1822), Histoire de 
la Renaissance de la libertk en Italie (1832), Histoire de la chute de 
l'empire romain (1835), Pre'cis de I'histoire des Frangais, an abridgment 
of his own book (1839), with several others, chiefly political pamphlets. 

Sismondi's journals and his correspondence with Channing, with the 
countess of Albany and others have been published chiefly by Mlle. 
Mongolfier (Paris, 1843) and M. de Saint-RenC Taillandier (Paris, 
1863). The latter work serves as the chief text of two admirable Lundis 
of Sainte-Beuve (September 18631, republished in the Nouveaux 
Lundis, vol. vi. 

SISSALA. A people resembling the Nunuma who inhabit the 
borders of Upper Volta (Gourounsi) and the Northern Territories, 
Gold Coast in Africa, and speak a language related to Nunuma 
and Kassena. A sub-tribe known as the Puguli live about 7om. 
west of Leo and Tumu in the RiCbougou district of Upper Volta. 

See Tauxier, Le Noir du Soudan (1912). 
SISTERHOODS (MODERN ANGLICAN). The dissolution of 

religious houses in England (1536-1540) under Henry VIII .  
swept away more than 140 nunneries, and the Anglican Church 
was left without sisterhoods for three centuries. But as these 
had for 900 years formed part of her system, there were protests 
from time to time and attempts a t  restoration. Amongst such 
protests, which generally dwelt a good deal on the want of pro- 
vision for unmarried women, may be mentioned three in successive 
centuries. The historian Fuller would have been glad "if such 
feminine foundations had still continued," only without vows 
(Bk. vi.). Richardson the novelist, in Sir Charles Grandison, 
wishes there could be a Protestant nunnery in every county, 'lwith 
a truly worthy divine, a t  the appointment of the bishop of the 
diocese, to  direct and animate the devotion of such a society"; in 
1829 the poet Southey, in his Colloquies (cxiii.), trusts that  
"thirty years hence this reproach also may be effaced, and England 
may have its BCguines and its sisters of mercy. I t  is grievously in 
need of them." Also small practical efforts were made in the reli- 
gious households of Nicholas Ferrar a t  Little Gidding, 1625, and 
of William Law a t  King's Cliffe. 1743; and under Charles II . ,  
says Fr. Bede "about 1 2  Protestant ladies of gentle birth and 
considerable means" founded a shortlived convent, with Sancroft, 
then Dean of St. Paul's, for director. 

Southey's appeal had weight, and before the thirty years had 
passed compassion for the needs of the destitute in  great cities, 
and the impulse of a strong Church revival, aroused a body of 
laymen, among whom were included Mr. Gladstone, Sir T. D. 
Acland, Mr. A. J. Beresford-Hope, Lord Lyttelton and Lord John 
Manners (chairman), to  exertions which restored sisterhoods to  
the Church of England. On March 26th, 1845, the Park Village 
Community was set on foot in Regent's Park, London, t o  minister 
to the poor population of St. Pancras. The "Rule" was compiled 
by Dr. Pusey, who also gave spiritual supervision. In the Criniean 
War the superior and other sisters went out as nurses with 
Florence Nightingale. The community afterwards united with the 
Devonport Sisters, founded by Miss Sellon in 1849, and together 
they form what is known as Ascot Priory. The St. Thomas's 
sisterhood a t  Oxford commenced in 1847; and the mother- 
superior of the Holy Trinity Convent a t  Oxford, Marian Hughes, 
dedicated herself before witnesses to such a life as early as 1841 
(Liddon's Life of Dr. Pusey, iii.). 

Practically all Anglican sisterhoods originated in  works of 
mercy, and this fact largely accounts for the rapidity with 
which they have won their way to the good will and confidence of 
the Church. This change in sympathy, again, has gained a hearing 
from modern historians, who tend more and more to  discredit the 
wholesale defamation of the dissolution period. Another modern 
feature is the fuller recognition of family ties: Rule 29 of the 
Clevrer sisters directs that "the sisters shall have free intercourse 
with relations, who may visit them at  any time." But in most 
essential respects modern sisterhoods follow the ancient traditions. 
They devote themselves to the celibate life, have property in 
common, and observe a common rule of prayer, fellowship and 
work. Government is by  a sister superior, assisted by various 
officers. The warden and chaplain are clergy, and the visitor is 
commonly a bishop. 

I n  one important regard there has been hesitation, and authori- 
ties like Dr. Littledale and Bishop Grafton contend strongly for 
the primitive ideal of the convent as family, with a constitutional 
government, as against the later and widespread Jesuit ideal of 
the convent as regiment, with a theory of absolute rule and 
obedience. On the other hand, the doctrine of obedience itself, as 
applied to Anglican Sisterhoods, is subject to the atmosphere of 
free institutions and a respect for individuals. 

For religious orders of women in the Roman Catholic Church 
see MONASTICISM: Women's Part. 

BIBLIOGRAPHY.--T. T. Carter, Memoir of Harriet Monsell; Dr. R. F. 
Littledale, Papers on "Sisterhoods" in the Moleth!y Packet (July 
18~~-November 1879); Parl. Report on Convent. and Afonast. Znst. 
(1870) ; Lina Eckenstein, Woman undvr Monasticism (1896) ; Mow- 
bray, Churchman's Year Book (1929), ref. s . ~ .  "Communities." 

SISTQVA (Bulg. Svi~htov) ,  a town of Bulgaria, capital of the 
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ble settlement of Alaska, on the west coast of Baranof island, 
in Sitka sound, lat. 57" 03' N., 135" 19' W., about Ioom. S.S.W. 
of Juneau. Pop. (1890) 1,193 (300 white and 893 natives); 
( 1 ~ 3 ~ )  1,987. The city is prettily situated on an island-studded 
and mountain-locked harbour, with a background of forest and 
snow-capped mountain cones; an extinct volcano, Mt. Edgecumbe 
(3,467ft.), on Kruzof island, is a conspicuous landmark in the 
bay. Sitka's mean annual temperature is 2" higher than that of 
Ottawa, and its climate is more equable. The mean annual tem- 
perature is about 43" F ;  the monthly means range from 33' 
(January) to 56" (August), and the extreme recorded tempera- 
ture from -4" to 87" F. Two-thirds of the days of the year are 
cloudy; on about 208 days in the year it  rains or snows; the 
normal rainfall is 88.1in., the extreme recorded rainfall (in 1886) 
is 140.26 inches. The city includes an American settlement and 
an adjoining Indian village. I n  addition t o  United States Govern- 
ment buildings (naval coaling station, agricultural experiment 
station, wireless telegraph station and magnetic observatory), 
there are two public schools (one for whites and one for Thlin- 
kets), the Sheldon Jackson (ethnological) museum, which is con- 
nected with the Presbyterian Industrial Training school, a paro- 
chial school of the Orthodox Greek (Russian) Church, a Russian- 
Greek church, built in 1816, and St. Peter's-by-the-Sea, a Protes- 
tant Episcopal mission built in  1899. Sitka is the see of a Greek 
Catholic and of a Protestant Episcopal bishop. I n  its early history 
it was the leading trading post of Alaska. After the discoveries 
of gold on the mainland, a t  the end of the 19th century, it  lost its 
commercial primacy, but business improved after the discovery of 
gold in 1905 on Chicagoff island, about 50m. distant. There is 
a growing lumber industry; salmon fisheries are of greater im- 
portance. In  the surrounding region there are gold and silver mines. 

Old Sitka or Ft .  Archangel Gabriel, about 6m. from the present 
town, was founded in May 1799. The fort was overwhelmed 
by the Thlinkets in 1802, but was recaptured by the Russians in 
Sept. 1804. The settlement was removed a t  this time by Alex- 
ander Baranof to  the present site. Thereafter until 1867 it  was 
the chief port and (succeeding Kodiak) the seat of government 
of Russian America. During the latter days of Russian occupa- 
tion, Sitka presented a scene of splendour and activity. Here was 
located the Russian orthodox church of St. Michael with its spired 
dome and chime of bells, the courtly Baranof Castle, which was 
the residence of the Russian governor and the centre of social 
life, and the solidly built log warehouse of the Russian-American 
Fur company. I t  also had a shipyard and a foundry, which, it  
is said, made bells for half the mission churches in California. 
The formal transfer of Alaska from Russian to  American posses- 
sion took place a t  Sitka on Oct. 18, 1867. I t  continued to be the 
seat of government of Alaska until 1906, when Juneau became the 
capital. 

SITMAR LINE. The "Sitmar" Steamship Company was 
originally incorporated with the Navigazione Generale Italiana. 
As an outcome of the deliberations of the Maritime Conventions, 
the lines of the N.G.I. which served the Mediterranean and Far 
East were formed into separate companies, which were subsidised 
by the State, and one of which was the "Sitmar" Company, 
whose vessels served Egypt, Syria and the Near East in competi- 
tion with the Austrian and German companies. 

I n  1912 the "Sitmar" decided to construct new and faster 
vessels and to provide a more luxurious and comfortable mode 
of travelling to Egypt than their existing accommodation pro- 
vided. The construction of two large steamers of 12,500 tons 
displacement was thereupon undertaken, and the whole of the 
Company's services were completely reorganized a short time 
before the World War broke out. Upon the outbreak of hostilities 
the Company's vessels were commandeered by  the State for the 
transportation of troops in the Adriatic and Aegean Seas. Of the 
13 vessels so taken, no fewer than 12, having a total tonnage of 
62,000, were sunk by enemy vessels. At the cessation of hostilities 
it  was found necessary to  reorganize completely the entire service 
of the Company, and the reconstruction of vessels was begun on a 
large scale. 

The launching of the well known S.S. "Esperia" took place in 

department of the same name, on the Danube, 40 m. W. of 
Rustchuk. Pop. (1934). 12,112. A branch line connects'it with 
the main Sofia-Rustchuk railway. I t  is an important commercial 
centre, exporting wine and grain and importing petroleum. The 
Roman colony Novae, mentioned by Ptolemy, lay a little west- 
ward of the present town, which has been destroyed and rebuilt 
many times (1797, 1810, 1829, 1878). The Treaty of Sistova, 
determining the Austro-Turkish boundary, was signed here (1790). 
Near by are the ruins of the palace of Theodoric the Goth. The 
Walachian town of Alexandria was founded by fugitives from 
Sistova in 1878. 

SISTRUM, an ancient Egyptian instrument of percussion of 
indefinite musical pitch, a kind of metal rattle. I t  consisted of an 
oval meta! frame fastened to a handle and crossed by four metal 
horizontal rods passing through holes large enough to allow them 
to rattle when the instrument was shaken. Queen Cleopatra 
made use of a large number of sistra a t  the battle of Actium (31 
B c.), and accordingly the instrument was satirically called Queen 
Cleopatra's war trumpet. 

SISYPHUS (etymology uncertain), son of Aeolus and En- 
arete, and king of Ephyra (Corinth). H e  was the father of the 
sea-god Glaucus and (in post-Homeric 
legend) of Odysseus. H e  was said to have 
founded the Isthmian games in honour of 
Melicertes, whose body he found lying on 
the shore of the Isthmus of Corinth. From 
Homer onwards Sisyphus was famed as the 
craftiest of men. When Death came to 
fetch him, Sisyphus put him into fetters, 
so that no one died till Ares came and 
freed Death, and delivered Sisyphus into 
his custody. But Sisyphus y a s  not yet a t  
the end of his resources. For  before he 
died he told his wife that when he was 
gone she was not to  offer the usual sacri- 
fice to the dead. So in the underworld he 
complained that his wife was neglecting 
her duty, and he persuaded Hades to allow 
him to go back to the upper world and 
punish her. But when he got back to Cor- 
inth he did no such thing and so lived until 

. - 

, J 
he died of old age (Pherecydes, frag. 119, ~ , : ~ U , R ~ A , ~  METROPOL'TAN 

Jacoby). I n  the underworld Sisyphus was EGYPTIAN S IS TRU M.  USED 
compelled to  roll a big stone up a steep BY PRIESTS I N  T H E  TEM- 

hill; but before it  reached the top of the P L E  OF I S I S  

hill the stone always rolled down, and Sisyphus had to begin all 
over again (Odyssey, xi. '593). 

The way in which Sisyphus cheated Death is not unique in fok- 
tales. For several examples, see T. F. Crane, Italian Popular Tales 
(1885). The German parallel is Gambling Johnny, who kept Death 
up a tree for seven years, during which no one died (Grimm 82,  see 
the commentary of Bolte-Polivka). The Norse parallel is the tale of 
the Master Smith (E. W. Dasent, Popular Tales f r o m  the Norse). For 
a Lithuanian parallel, see A. Schleicher, Litauische Marchen, Sprich- 
worte, IZatsel und  Lieder (1851) ; for Slavonic parallels, F. S. Krauss, 
Sagen und Marchen der Sudslaven, ~ i . ,  Nos. 125, 126; see also 
Frazer's Pausanias, iii., p. 3 3 ;  0. Gruppe, Griechische Mythologie 
(1906), ii. p. 1021, note a. 

SITAPUR, a town and district of British India in the Luck- 
now division of the United Provinces. The town is on the river 
Sarayan, half-way between Lucknow and Shahjahanpur. Pop. 
(1931) 27,820. I t  is a cantonment, garrisoned by a portion of a 
British regiment. I t  has a considerable trade, principally in grain. 

The DISTRICT OF SITAPUR has an area of 2,246 sq.m. It 
presents the appearance of a vast plain, well-wooded with 
numerous groves, and well cultivated, except in those parts where 
the soil is barren and cut up  by  ravines. Except in the eastern 
portion, which l ~ e s  in the doabs between the Kewani and Chauka 
and the Gogra and Chauka rivers, the soil is as a rule dry, but 
even this moist tract is interspersed with patches of land covered 
with saline efflorescence called reh. The principal rivers are the 
Gogra, which is navigable by boats of large tonnage throughout 
the year, and the Chauka. 

SITKA (formerly New Archangel), historically the most nota- 



SITTIDAE-SIVAS 
1920. After placing the "Esperia" in the fleet the efforts of the I while his companions were attempting to rescue him. 
Company were aimed especially a t  the establishment of a fast, 
regular service-de-luxe between Italy and Egypt, having weekly 
sailing from Genoa, a t  that time taken in turn by the S.S. 
"Esperia" and the S S. "Italia." 

I n  May 1926 the construction of a new vessel-de-luxe was 
commenced, the "Ausonia," to take the place of the S.S. "Italia": 
this vessel was launched in October 1927, and commenced dnning 
in 1928. 

I n  addition to  this regular weekly express service to  Egypt by 
the fastest vessels in the Mediterranean, the "Sitmar" links up 
Italy m t h  the principal ports of the eastern Mediterranean by 
the two fast "circular" lines, which provide a weekly sailing from 
Genoa to and from Egypt, Palestine, Athens, Constantinople and 
other ports. 

I n  addition to these are the mail and commercial services of 
lesser importance: Fortnightly mail service, Tyrrhenian Sea- 
Danube; monthly commercial services, Tyrrhenian Sea-Aegean 
Sea and Tyrrhenian Sea-Black Sea. 

The fleet of the "Sitmar" consists of I j vessels, totalling 

SIVA (Shiva), in post-Vedic mythology the destroyer-god who 
with Brahma the creator and Vishnu the preserver forms the 
Indian trinity. I n  the Vedas shiva ("auspicious") was the epithet 
applied to  any god, even euphemistically to  the baleful Rudra 
(9.v.). I n  the Epic literature Siva has many attributes and vari- 
ous functions. H e  is lord of spirits (bhzits), protector of cattle 
(as Plsupati) and god of letters, music and dancing. As Nata- 
raja ("dance-king"), however, his worship is confined to southern 
India; and there, too, is to be found one of his peculiar sects, the 
Linglyats (9.v.). His spouse is essentially Devi ("the goddess") 
under the various names, Uml,  Plrvati, Durga (q.v.), KLli 
(q.v.), or Karlli. 

See W. E. Hopkins, Epic Mythology (Strasbourg, 1915) ; 0. C. 
Gangoly, South Indian Bronzes (Calcutta, 1915). 

SIVAJI (1627-1680), founder of the Mahratta power in  
India, was born in May 1627. H e  was the son of Shahji Bhonsla, 
a Mahratta soldier of fortune who held a jagir under the Bijapur 
government, and regarded himself as appointed to  free the 
Hindus from the Mohammedan yoke. Forming a national party 

116.218 tons. (Iv. STO ) 1 among the Hindus of the neccan he nppo4ed in turn the vaqsal 
SITTIDAE: see NUTHATCH. / 
SITTINGBOURNE, a market town and after 1929 forming ' 

with Milton an urban district in the Faversham parliamentary 
division of Kent, England, on a navigable creek of the Swale, 45 
mi. E.S.E. of London by the Southern RY. Pop. (est. 1938) 20,- 
950. Area 8 sq.mi. I t  consists principally of one long street (the 
Roman Watling street) and the northern suburb of Milton Regis, 
celebrated for its oysters, the fishery of which used to employ a 
large number of the inhabitants Brick and cement making is an 
important industry, and there are corn mills, two Paper nlills 
and a jam factory. The export trade in corn 
import trade in coal is considerable. An earthwork known as 
Castle Rough, in the marshes below Milton, was probably the 
work of Hasten the Dane in 892, and Bayford castle, a mile dis- 
tant, occupies the site of one said to have been built in opposi- 
tion by King Alfred. Tong castle is about 2 m. E. of Sitting- 
bourne. I t  consists of a high mound surrounded by a moat, and 
is said to  have been erected by  Hengest. Fragments of masonry 
exist about the mound. The story of the founding of the castle 
resembles that connected with the city of Carthage. Vortigern 
is  said to  have granted Hengest as much land as an ox-hide could 
encompass, and the hide being cut into strips the site of Tong 
castle was accordingly marked out. The same tradition attaches 
to  Tong castle in Shropshire. Tradition also asserts, according to 
the 12th century chronicler, Geoffrey of Monmouth, that it was 
in Tong castle that Vortigern met Rowena, Hengest's daughter, 
and became so enamoured of her as to  resign his kingdom to her 
father. I n  the time of Richard 11. Tong castle belonged to 
Edmund Mortimer, earl of March. 

Sittingbourne is mentioned in Saxon documents in 989 and 
frequently in contemporary records of the 13th and 14th cen- 
turies. The first charter was obtained in I 573; a second in 1599. 

SITTING BULL (c. 183 7-1890), a chief and medicine man 
of the Dakota Sioux, was born on Willow Creek, in what is now 
North Dakota, about 1837, son of a chief, Jumping Bull. H e  
gained great influence among the reckless and unruly young In- 
dians, and during the Civil War led attacks on white settlements 
in Iowa and Minnesota. Though he had pretended to make peace 
in 1866, from 1869 to 1876 he frequently attacked whites or 
Indians friendly to  whites. His refusal to return to the reservation 
in 1876 led to  the campaign in which Gen. George A. Custer 
(9.v.) and his command were massacred. Fearing punishment for 
his participation in the massacre, Sittlng Bull with a large band 
moved over into Canada. 

H e  returned t o  the United States in 1881, and after 1883 made 
his home a t  the Standing Rock Agency. Rumours of a coming 
Indian Messiah who should sweep away the whites, and Indian 
dissatisfaction a t  the sale of their lands, created such great unrest 
in Dakota in 1889-90 that it  was determined to arrest Sitting 
Bull as a precaution. H e  was surprised and captured by Indian 
police and soldiers on Grand river Dec. IS, 1890, and was killed 

power of Bijapur and the imperial armies of the Mogul of Delhi. 
By intrigue and hard fighting, Sivaji won for the Mahrattas prac- 
tical supremacy in western India. I n  1659 he lured Afzul Khan, 
the Bijapur general, into a personal conference, and killed him 
with his own hand, while his men attacked and routed the Bijapur 
army. I n  1666 he visited the Mogul emperor, Aurangzeb, a t  Delhi, 
but 0, his expressing dissatisfaction a t  not being treated with 
sufficient dignity, he was placed under arrest. Having effected his 
escape in a sweetmeat basket, he raised the standard of revolt, 
assumed the title of raja, and the prerogative of coining money in 
his own name. H e  died on April 5, 1680. Savaji had a genius both 
for war and for peaceful administration; but he always preferred 
to attain his ends by fraud rather than by force. H e  is the 
national hero of the Mahrattas. 
see Grant ~ ~ f f ,  History of the ~Mahrattas (1826) ; Krishnaji 

Ananta, Life and Exploits of Sivaji (1884) ; and M. G. Ranade, Rise 
of the Maratha l%wer (Bombay, Igo0). 

SIVAS, a vilayet in Turkey. Pop. (1937). 432,996: SIVAS 
(anc. Megalopolis-Sebasteia), altitude 4,420 ft., 1s the ch~ef town 
of the vilayet. I t  is situated in the broad valley of the Kizil 
Irmak, on one of its right bank tributaries, the Murdan Su. Pop. 
(1940) 41,247. The climate is healthy but severe in winter. Coarse 
cotton cloth and woollen socks are manufactured. The medresses 
(colleges), built in the 13th century by the Seljuk sultans of 
Rum, are amongst the finest remains of Moslem ar t  in Asia Minor. 
I n  one of them is the tomb of its founder, Izz ud-din Kai  Klus  I. 
(1210-121~). Near the town is the Armenian monastery of the 
Holy Cross, in which are kept the throne of Senekherim and other 
relics. Under Diocletian Sebasteia became the capital of Armenia 
Minor, and in the 7th century that of the Sebasteia Theme. 
Justinian rebuilt the walls and, under the Byzantine emperors, 
i t  was second only to Caesarea in size and wealth. I n  1021 Senek- 
herim, king of the Armenian province of Vaspuragan (Van), 
ceded his dominions to  Basil II., and became the Byzantine 
viceroy of Sebasteia and the surrounding country. This position 
was held by his successors until the town fell into the hands of 
the Turkomans after the defeat of Romanus 11. by  the Seljuks 
(1071). After having been ruled for nearly a century by  the 
Danishmand amirs, i t  was taken (1172) by the Seljuk sultan of 
Rum, and in 1224 was rebuilt by  Sultan Ala-ed-din Kaikobad I. 
I n  1400, when captured by Timur, the city is said to have had 
~oo,ooo inhabitants, and to have been famous for its woollen 
stuffs. On this occasion the bravest defenders were massacred, 
and 4,000 Armenians were buried alive. Mohammed the "Con- 
queror" restored the citadel, and the place has ever since been 
an important Ottoman provincial capital. Early in  the 19th 
century, like all other Ottoman towns, it  was terrorized by 
janissaries, with whom Mahmud 11. commissioned the great Dere 
Bey of Yuzgat, Chapan Oglu, to deal in 1818. The news of his 
drastic success provoked a dangerous riot in Stambul, which 
postponed by some years the final tragedy of the janissaries. 



SIVATWERIUM-SIXTUS IV. 
Mechithar, the founder of the Mechitharists (q.v.) and of the 
famous monastery a t  Venice, was born (1676) a t  Sivas. Sivas is 
connected with Angora by a railway which was extended to 
Erzeroum. 

SNATHERIUM, an extinct mammal allied to  the giraffe 
but larger, with two pairs of horns, the hinder large and deer-like, 
the anterior short and pointed. I t s  remains are found in the 
Pliocene foundation of the Siwalik hills in India. I t  reached a 
height of 7 ft. An allied genus of the same geological age, Samo- 
therizim, with a single pair of horns, present only in the male, is 
known from Samos. 

SWRI-mSSAR, "Pointed-Castle," a kazah in the Eski She- 
hir vilayet in Turkey, situated 8 mi. N. of the site of Pessinus, a t  
the foot of a lofty double-peaked ridge of rock, which bears the 
ruins of a Byzantine castle. I t  is a road and commercial centre, 
with a trade i n  opium and mohair. Population 31,496. The 
town occupies the site of ancient Palia, re-founded and re-named 
Justinianopolis by the emperor Justinian. I t  was one of the chain 
o i  fortresses on the Byzantine military road across Asia hfinor, 
and became the chief city of Galatia Salutaris about A.D. 700. 

SIWA, an oasis in the Libyan Desert, politically part of Egypt. 
I t  is also known as the oasis of Amon or Jupiter Ammon; its 
ancient Egyptian name was Seklzet-am, "Palm-land." The oasis 
lies about 3 jo m. W.S.W. of Cairo; its chief town, also called 
Siwa, being situated in 29O 12' N , 2 j 0  30' E. The oasis is some 
6 m. long by 4 to 5 wide. Ten miles north-east is the small oasis 
of Zetun, and westward of Siwa extends for some jo m. a chain 
of little oases. The population of Siwa proper is nearly 4,000. 
The inhabitants are of Libyan (Berber) stock and have a lan- 
guage of their own, but also speak Arabic. The oasis is extremely 
fertile and contains many thousands of date palms. The town of 
Siwa is built on two rocks and resembles a fortress. The houses 
are frequently built on arches spanning the streets, which are 
narrow and irregular. 

The oasis owes its distinction to the oracle temple of Amon, 
which was already famous in the time of Herodotus, and was con- 
sulted by Alexander the Great. The remains of the temple are 
in the walled village of Aghormi. 2 m.  E.  of the town of Siwa. I t  
is a small building, with inscriptions dating from the 4th century 
3.c. The oracle fell into disrepute during the Roman occupation 
of Egypt, and was reported dumb by Pausanias, c. A.D. 160. Near 
the temple are the scanty remains of another temple of the same 
century, Umm Beda, with reliefs depicting the prince of the 
oasis making offerings to Amon, "lord of oracles." At Jebel 
Muta, I m. N.E. of Siwa, are tombs of Pto!emaic and Roman 
date; 10 m. E.  of Aghormi is a well-preserved chapel, with 
Roman graves; a t  Kasr Rumi is a temple of the Roman period. 

The oasis lies close to the Tripolitan frontier and is largely 
dominated by the sect of the Senussi (q.v.), whose headquarters 
were formerly at Jarabub, to the north-west. The Senussi suc- 
cessfully prevented various explorers penetrating westward be- 
yond Siwa. The first European to reach Siwa since Roman time 
was W. G. Browne, who visited the oasis in 1792. There were 
serious disturbances in 1909, and as a result in 1910 a telegraph 
line was built across the desert from Alexandria to the oasis. 

SIWALIK HILLS, a name given to the foot-hills of the 
Himalayas in Dehra Dun district of the United Provinces of India 
and in Nahan state and Hoshiarpur district of the Punjab. The 
range runs parallel with the Himalayan system from Hardwar on 
the Ganges to  the Beas, with a length of 200 m. and an average 
width of 10 m. The elevation varies from 2,000 to 3,500 ft. Geo- 
logically speaking the Siwaliks belong to the tertiary deposits of 
the outer Himalayas, and are chiefly composed of low sandstone 
and conglolnerate hills, the solidified and upheaved detritus of the 
great range in their rear. The intermediate valley lying between 
the outer hills and the Mussoorie mountains is known as the 
Dehra Dun (or Dehra valley) and is a popular residential area of 
Europeans and Anglo-Indians. The principal pass is that of Mohan 
by which the main road from Saharanpur to Dehra and Mussoorie 
traverses the range. The Siwalik formation (distinguished for its 
extraordinary wealth of palaeontological remains) is found on the 
North-west Frontier occupying much the same position relatively 

to the Suliman range as it  does to the Himalayas, i.e., it faces the 
plains and becomes the outermost wall of the hills. 

SIWARD (d. 10 j5) ,  earl of Xorthurnbrid, was a Dane by 
birth and probably came to England with Canute. H e  became 
earl of Deira after the death of Eadwulf Cutel, earl of Northum- 
bria, about 1038, and earl of all Northumbria after murdering 
E a d w ~ l f ,  earl of Bernicia, in 1041. H e  supported Edward the 
Confessor in his quarrel with Earl Godwine in 1051, and was 
appointed earl of Huntingdon soon after this date. In  1054 
Siward invaded Scotland in the interests of his kinsman Malcolm 
Canmore, and he completely routed King Macbeth in a battle in 
which his son Osbeorn was killed. Early in 1055 the earl died at  
York. A man of unusual strength and size, he is said to have risen 
from his bed at  the approach of death, and to have died dressed in 
all his armour. One of his sons was Earl St'altheof. 

See E. A. Freeman, Tlze Norman Conquest, vols. ii. and iii. (187~- 
76)  ; and W. F. Skene, Celtic Scotland (1876-80). 

SIXTUS, the name of five popes. 
SIXTUS I .  (Xystus) was the sixth bishop of Rome ( c .  116-125) 

and took the name on that account. SIXTUS 1 1 ,  successor of 
Stephanus I .  as bishop of Rome in 2 j7, suffered martyrdom under 
Valerian on Aug. 6, 2 j8. H e  restored the relations with the 
African and Eastern Churches which had been broken off by his 
predecessor on the question of heretical baptism. Dionysius suc- 
ceeded him. 

SIXTUS 111. was bishop of Rome from July 31, 432, to Aug. 19, 
440. Before his elevation to the pontificate he had been suspected 
of favouring the Pelagians, but when he became pope he disap- 
pointed their expectations, and repelled their attempts to enter 
again into communion with the Church. During his pontificate 
the dispute was settled between Cyril of Alexandria and John of 
Antioch, who had been at  variance since the council of Ephesus, 
but he himself had some difficulties with Proclus of Constanti- 
nople with regard to the vicariate of Thessalonica. Sixtus IV. 
and Sixtus V. have separate notices. (L. D.) 

SIXTUS IV. (FRANCESCO DELLA ROVERE), pope from Aug. 9, 
1471, to Aug. 12, 1484, was born of a poor family near Savma 
in 1414. He entered the Franciscan order a t  an early age and 
studied philosophy and theology at  the universities of Padua and 
Bologna. He was chosen general of his order in 1464. Three 
years later he was, to  his own surprise, made cardinal-priest of 
St. Pietro in Vincoli by Paul II. ,  whom he succeeded as pope. 
Sixtus sent Cardinal Caraffa with a fleet against the Turks, but 
the expedition was unsuccessful. H e  continued to condemn the 
Pragmatic Sanction in France, and denounced especially the ordi- 
nance of Louis XI.  which required (Jan. 8, 1475) the royal placet 
for the publication of all papal decrees. H e  likewise continued 
his predecessor's negotiations with the Tsar Ivan 111. for the 
reunion of the Russian Church with the Roman see and for sup- 
port against the Turks, but without result. H e  was visited in 
1474 by King Christian of Denmark and Norway, and in the 
following year (June 12) he established the University of Copen- 
hagen. Sixtus soon abandoned his universal policy in order to 
concentrate attention on Italian politics, and showed himself a 
confirmed nepotist. H e  was cognizant of the conspiracy of the 
Pazzi, plotted (1478) by his nephew, Cardinal Riario, against 
Lorenzo de' Medici. H e  entered into a fruitless and inglorious 
war with Florence, which kept Italy for two years (1478-80) in 
confusion. He next incited the Venetians to attack Ferrara, and 
then, after having been delivered by their general, Roberto 
Malatesta, from a Neapolitan invasion, he turned upon them 
and eventually assailed them for refusing to desist from the 
hostilities which he had himself instigated. H e  relied on the 
co-operation of Lodovico Sforza, who speedily forsook him; 
and vexation at  having peace forced upon him by  the princes 
and cities of Italy is said to have hastened his death (Aug. 12, 
1484). Sixtus granted many privileges to the mendicant orders, 
especially to the Franciscans; he endeavoured to suppress abuses 
in the Spanish Inquisition; he took measures against the Wal- 
denses; he approved (1475) the office of the Immaculate Con- 
ception for Dec. 8 ;  in 1478 he formally annulled the decrees of 
the council of Constance; and he canonized St. Bonaventura 



(April 14, 1482): The most praiseworthy side of his pontificate 
was his munificence as a founder or restorer of useful institutions, 
and a patron of letters and art. H e  established and richly en- 
dowed the first foundling hospital, built and repaired numerous 
churches, constructed the Sistine chapel and the Sistine bridge, 
improved church music and instituted the famous Sistine choir, 
commissioned paintings on the largest scale, pensioned men of 
learning, and, above all, immortalized himself as the second 
founder of the Vatican library. These great works, however, were 
not accomplished without grievous taxation. Annates were 
increased and simony flourished. 

See L. Pastor, History of the Popes, vol. iv., trans. by F. I. Antro- 
bus (1898) ; M. Creighton, History of the Papacy, vol. iv. (1901) ; 
F. Gregorovius, Rome in  the Middle Ages, vol. vii., trans. by Mrs. G. 
W. Hamilton ( 1 9 0 ~ 2 )  ; Jacob Burckhardt, Geschzchte der Renais- 
sance i n  Italien (4th ed., 1904) ; J. A. Symonds, Renaissance in Italy; 
E. Frantz, Sixtus JV. u. die Republik Florenz (Regensburg, 1880) ; I. 
Schlecht, "Sixtus IV. u. die deutschen Drucker in Rom," in S. Ehses, 
Festschrift zu  elflzundertjahrigen Jubilaum des Campo Sartto (Frei- 
burg, 1897) ; Aus den iinnatez-Registern der Pepste Euge?z IV., Pius 
If., Paul II .  u. Sixtus IV., ed. by K. Hayn (Cologne, 1896). 

(C. H. H.; X.) 

SIXTUS V. (FELICE P L ~ I I ~ ) ,  pope I'rorn 1 j 6 j  i u  15yu, was 
born a t  Grottamara, in Ancona, on Dec. 13, 1521. He was 
reared in extreme poverty; and at  an early age he entered a 
Franciscan monastery. H e  soon gave evidence of rare ability as 
a preacher and a dialectician. About 1552 he came under the 
notice of Cardinal Carpi, protector of his order, Ghislieri (later 
Pius V.) and Caraffa (later Paul IV.), and from that time his 
advancement was assured. H e  was sent to Venice as inquisitor 
general, but carried matters with a high hand, became embroiled 
in quarrels, and was forced to leave (1560). Aiter a brief term 
a s  procurator of his order, he was attached to the Spanish lega- 
tion headed by Buoncoinpagno (later Gregory XII I )  1565. The 
violent dislike he conceived for Buoncompagno exerted a marked 
influence upon his subsequent actions. H e  hurried back to Rome 
upon the ;ccession of P&S V., who made him apostolic vicar of 
his order, and, later (15 jo) ,  cardinal. During the pontificate of 
Gregory XII I .  he lived in retirement, occupied with the care of 
his villa and with his studies, one of the fruits of which was an 
edition of the works of Ambrose; not neglecting, however, to  
follow the course of affairs, but carefully avoiding every occasion 
of offence. This discreetness contributed not a little to his election 
to the papacy on April 24, 1585. 

The terrible condition in which Gregory XIII .  had left the 
ecclesiastical States called for prompt and stern measures. 
Against the prevailing lawlessness Sixtus proceeded with an almost 
ferocious severity, which only extreme necessity could justify. 
Thousands of brigands were brought to justice: within a short 
time the country was again quiet and safe. Sixtus next set to  
work to repair the finances. By the sale of offices, the establish- 
ment of new "Monti" and by  lexying new taxes, he accumulated 
a vast surplus, which he stored up against certain specified emer- 
gencies, such as  a crusade or the defence of the Holy See. Im- 
mense sums were spent upon public works; these include: the 
completion of the dome of St.  Peter's; the loggia of Sixtus in 
the Lateran; the chapel of the Praesepe in Sta. Maria Maggiore; 
additions or repairs to the Quirinal, Lateran and Vatican palaces; 
the erection of four obelisks, including that in the piazza of St. 
Peter's; the opening of six streets; the restoration of the aque- 
duct of Severus ("Acqua Felice"); besides numerous roads and 
bridges, an attempt to drain the Pontine marshes, and the en- 
couragement of agriculture and manufacture. But Sixtus had 
no appreciation of antiquity: the columns of Trajan and An- 
toninus were made to serve as  pedestals for the statues of SS. 
Peter and Paul; the Minerva of the Capitol was converted into 
"Christian, Rome"; the Septizonium of Severus was demolished 
for its building materials. 

Sixtus limited the College of Cardinals to 70; and doubled the 
number of the congregations, and enlarged their functions, assign- 
ing to  them the principal r61e in the transaction of businiss 
(1588). The Jesuits Sixtus regarded with disfavour and suspicion. 
H e  meditated radical chacges in their constitution, but death 
prevented the execution of his purpose. In  1589 was begun a 

revision of the Vulgate, the so-called Editio Sixtina. 
In  his larger political relations Sixtus, strangely enough, showed 

himself visionary and vacillating. H e  distrusted Philip 11. and 
viewed with apprehension any extension of his power. So, while 
he excommunicated Henry of Navarre, and contributed to the 
League and the Armada, he chafed under his forced alliance with 
Philip, and looked about for escape. The victories of Henry and 
the prospect of his conversion to Catholicism raised Sixtus's 
hopes, and in corresponding degree determined Philip to  tighten 
his grip upon his wavering ally. The  pope's negotiations with 
Henry's representative evoked a bitter and menacing protest 
and a categorical demand for the performance of promises. Sixtus 
took refuge in evasion, and temporized until death relieved him 
of the necessity of coming to a decision (Aug. 27, I 590). 

Posterity ranks Sixtus one of the greatest popes. H e  was hasty, 
obstinate, severe, autocratic; but his mind was open to large 
ideas, and he threw himself into his undertakings with an energy 
and determination that often compelled success. Few popes can 
boast of greater enterprise or larger achievements. 

Lives of Sixtus are numerous: Cicarella's, in Platina, De vitis 
pontiff. Rom., is by a conten~porary of the pope,, but nevertheless 
of slight importance; Letl's Vzta di Sisto V .  (Amsterdam, 1693, 
translated into English by Farneworth, 1779) is a caricature, full of 
absurd tales, utterly untrustworthy, wanting even the saving merit 
of style; Tempestl's Storie delia vita e geste di Sisto Quinto (1754- 
55) is valuable for the large use it makes of the original sources, but 
lacks perspective and is warped by the author's blind admiration for 
his subject; Cesare's Vita di Sisto V .  (Naples, 1755) is but an abridg- 
ment of Tempesti. Of recent works the best are Hubner, Sixte-Quint, 
etc. (1870), translated into English by H. E. H. Jerningham (1872) ; 
and Capranica, Papa Sisto, stork del s. XVZ. (Milan, 1884). See also 
Lorentz, Sixtus V. u. seine Zeit (Mainz, 1852) ; Dumesnil, Hist. de 
Sixte-Quint (1869, 2nd ed.) ; Segretain, Sixte-Quint et Henri IV.  
(1861, strongly Ultramontane) ; Ranke's masterly portrayal, Popes 
(Eng. trans., Austin), i. 446 sq., ii. 20; sq.; and v. Reumont, Gesclz. 
der Stadt Rom,  iii. z, 575 s q ,  733 sq. Extended bibliographies may 
be found in Herzog-Hauck, Realencyklopadze, s.v. "Sixtus V."; and 
Cambridge Mod. Hist. iii. 82; sa. See also The Catholic Encvclofiedia. - -- - 

(T .~  F. c.) 
SIXT VON ARMIN, FRIEDRICH (1851-1 936), German 

general, was born a t  Wetzlar, Nov. 27, 1851. H e  took part in  the 
war of 1870-71 and was severely wounded at  St. Privat. After 
having occupied different positions on the General Staff, he  was 
appointed in 1903 Director of the General Department of War 
in the Prussian War Ministry, and in 1911 general-in-command 
of the IV. Army Corps at  Magdeburg. During the World War 
he led his corps as a part of the First and of the Sixth Army; 
he was appointed in 1917 commander-in-chief of the Fourth 
Army in Flanders, where he succeeded, in the spring offensive in 
1918, in taking Armentikres and the Kemmel Hill. At the close 
of the war he retired from the army. 

SKAGERRAK, the arm of the North Sea which gives access 
t o  the Cattegat and so to  the Baltic. I t  is about 140 m. long and 
75 broad. On the Danish shore, which is low and beset with sand- 
banks, the strait is shallow. Towards the steep Norwegian coast 
its deepest part is found, 443 fathoms. 

For the currents, temperature and salinity of the water, etc., 
see KORTH SEA. For battle, see JUTLAND, BATTLE OF. 

SKAGWAY, a town of Alaska, situated at  the north end of 
Lynn canal, a deep and narrow arm of the sea thrust far up be- 
tween picturesque mountain ranges, in 59" 28' N. and 135' 20' W., 
is a t  the head of navigation in the waters of south-eastern Alaska. 
Skagway owes its present importance to  being the seaward termi- 
nus of the White Pass and Yukon railway. This road, built in the 
years 1898-1900, extends up the valley of the Skagway river to the 
summit of White Pass, 2 0  m., crossing there the international 
boundary and continuing thence down on the Canadian side go m. 
to White Horse, head of navigation on the Yukon. Historically, 
it is of interest as the landing place of large quantities of supplies 
and many thousands of people during the struggle of 1897-98 
(known as the "Klondyke Rush") to  reach the newly discovered 
rich deposits of gold in the upper (Canadian) Yukon. I t s  popula- 
tion i n  1939 was 6 3 4  

SKANDERBEG or GEORGE CASTRIOTA (1403- 
1468). the national hero of the Albanians, "ranked by Sir Wil- 
liam Temple among the seven chiefs who have deserved, with- 
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out wearing a royal crown," was of Serbian origin. The founder 
of the family of Castriota was a certain Branilo, who was gov- 
ernor of Kanina in 1368, and whose grandson, Giovanni, lord of 
Mat  and Vumenestia, married Voisava Tripalda, daughter of a 
Serbian magnate. The offspring of this union was George Castri- 
ota. Thus, as the Albanians gave to Greece several leaders of her 
War of Independence, Serbia furnished the chief figure of their 
struggle for freedom. George's uncle had, however, married an 
heiress of the leading Albanian clan of Thopia and thus acquired, 
together with the fortress of Kroja, some of that family's influ- 
ence. Born in 1403, George was 11 years old when the Turks 
began to occupy Albania, and, while the castle of Kroja became 
the seat of a Turkish governor, he was sent as a hostage to Con- 
stantinople. Educated there as a Muslim he received the Turkish 
name of Iskander ("Alexander"), applied to  him by Byron in 
Cizilde Harold, with the title of bey-subsequently abbreviated 
by his countrymen into Skanderbeg. Like Albanians in later 
times, he rose t o  eminence in the Turkish service; he was pro- 
moted to the government of a sanjak, and for many years fought 
for his Turkish masters against Venetians and Serbs, till, in 1443, 
while serving in the Turkish army which had been defeated by 
Janos Hunyadi's troops near Nish, he heard that his native land 
had risen against the Turkish garrison. 

Then, a t  the age of 40, he realized that his mission was to free 
Albania, and the rest of his life was devoted to that object. 
Seizing Kroja by stratagem, he made it  his capital, proclaimed 
himself a Christian, and gathered the wild Albanian clansmen 
about him. His personal influence was increased by his marriage 
with Andronica, daughter of Arianites Comnenus, a prominent 
Albanian chief, who had vainly endeavoured to drive out the 
Turks. The other chiefs rallied round his standard; the Mon- 
tenegrins, whose ruler, Stephen Crnojevich, was his brother-in- 
law, came to his assistance, and at  a gathering of the clans at  the 
Venetian colony of Alessio he was proclaimed Captain-General 
of Albania. Venice, then mistress of the Albanian coast as far 
south as Durazzo, a t  first regarded him as a rival, but subsequently 
took him into her pay as an ally against the common foe. The 
pope and the king of Naples helped the Albanian cause, as fel- 
low-Christians and neighbours, and the latter, mindful of the 
claims of the Neapolitan Angevins beyond the Adriatic, received 
the homage of the Albanian champion. But Mohammed II., 
partly by working upon the proverbial jealousy of the other 
Albanian chiefs, partly by force of arms, temporarily eliminated 
him, and in 1461 concluded with him a ten years' armistice. 

But long before i t  elapsed, Skanderbeg, a t  the instigation of 
Pius II. ,  broke it, with fatal results. That pope's projected cru- 
sade was prevented by its author's death; Skanderbeg, abandoned 
by his western allies, was left to fight single-handed against the 
great sultan, who himself in 1466 besieged Kroja. The fortress 
held out, but Skanderbeg went to  seek help from Pope Paul 11. in 
Rome, where a lane near the Quirinal still commemorates his 
name and visit. Returning, he died in the Venetian colony of 
Alessio on Jan. 17, 1468, whereupon the Turks easily conquered 
Albania, except Kroja, ceded by his son to Venice, and the other 
Venetian possessions. His son Giovanni and other Albanian chiefs 
emigrated to southern Italy, and his posterity formed part of the 
considerable Albanian colonies there; in our own time a self- 
styled Castriota claimed the Albanian throne on the ground of 
his alleged descent from the national hero. 

Skanderbeg's grave in the church of St. Nicholas a t  Alessio 
was opened by the Turks, who touched his bones with superstitious 
reverence and wore them as amulets; but the ruins of the castle 
which he built on Cape Rodoni remain, the Mirdites still wear 
mourning for him, and the independent Albania of to-day has 
placed his image on some of her postage stamps. H e  has been 
made the subject of a Latin poem by de Bussihres, an Italian 
poem by Signora Sarrocchi, and an English tragedy, Scanderbeg: 
or Love and Liberty, by Whincop (1747). Gen. Wolfe wrote that 
"he exceeds all the officers, ancient and modern, in the conduct 
of a small defensive army." His resistance to  the Turkish ad- 
vance helped Christendom, but did not save Albania-a country 
too small and too much divided by the clan system to stand 

against a powerful Turkey. 
BIBLIOCRAPHY.-G~O~~~~ T. Petrovitch, Scanderbeg (Georges Cas- 
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(W. M.) 

SKARA BRAE, the name of sand-dunes, Parish of Sand- 
wick, Orkney. About 1851 a great storm laid bare here an im- 
mense kitchen-midden and remains of ancient walls. Subsequent 
researches during the sixties by William Watt of Skail House, 
revealed a conglomeration of stone chambers or huts, opening 
onto a winding passage or street. Further excavations were con- 
ducted by Balfour Stewart in 1913, and in 1926 the Office of 
Works, which had assumed guardianship of the site, was obliged 
to initiate restoration works to  preserve the monument against 
further encroachments by the sea. I n  the course of these oper- 
ations J. Firth, the contractor, opened up a new hut in 1927 and 
in 1928 yet another hut  and a large section of street were freed 
from superincumbent dCbris under the direction of Gordon Childe, 
Professor of Prehistoric Archaeology in Edinburgh University. 

The prehistoric village is conveniently situated on the southern 
shore of the Bay of Skail, that offers a sheltered haven to fisher- 
men and convenient landing-place for ancient mariners. I t  consists, 
as noted, of an agglomeration of huts built of dry-masonry. Up 
to date seven such huts have been identified, but one has been 
washed away by the waves and a second had been already ruined 
and abandoned before the desertion of the site in prehistoric times. 
The huts are roughly square but the corners are in every case 
rounded. The largest measures about 21 feet square on the floor 
while others are scarcely twelve feet across. The walls are built 
of slabs of local stone without mortar and converge towards the 
top, each course projecting inwards a little beyond the one be- 
low; in some cases, particularly in No. 7, they are still intact to a 
height of 10 feet. I t  does not seem possible, however, that they 
were completed to  meet eventually in a corbelled dome, and it 
is still uncertain how the huts were roofed. I n  the walls a t  various 
heights niches have been left. 

Moreover, most huts are provided with one or two small bee- 
hive cells, built in the thickness of the wall and entered by a low 
doorway. The floors of the huts were of stamped earth, but part 
a t  least was generally paved with slates. Huts  4 and 5, and 
probably also the others, were provided with drains, laid under- 
neath the slate slabs and serving to carry off moisture and sewage. 
On the floors various domestic fixtures, being built of stone, still 
survive. I n  the centre in  each case stands the hearth, framed 
with stone slabs set on edge. Built along the side walls are en- 
closures resembling pens formed by three large stone slabs set 
on edge and held in place by pins and uprights also of stone. 
Against the rear walls of huts I and 7 two-storeyed structures of 
stone resembling dressers have been reared. I n  all huts stand 
cubical slate-lined receptacles, sunk in the floor. The joints be- 
tween the lining-slabs have always been carefully caulked with 
clay. 

The hut-doors are low and narrow. The jambs are about two 
feet apart while the height from threshold to lintel seldom .ex- 
ceeds three feet. Immediately within the threshold comes a short 
passage or porch of only slightly ampler dimensions in the walls 
of which are holes for the bar that blocked the door to  slide in. 
The entrance passage is always slate flagged. 

The door opened on t o  a narrow street or passage, generally 
paved with slate and covered over about four feet above the 
floor with a roof of stone slabs. This street and its branches, of 
which only one is as yet known, provided the sole means of com- 
munication between the huts. The street-roof; are to-day covered 
over with a deposit of kitchen refuse. I n  this are found, together 
with ashes and broken animal bones, stone-knives, pot-sherds, 
bone implements and ornaments of precisely the same type as 
those collected on the floors of intact huts. Hence it  is clear that 
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the people who lived in the huts used to dump their rubbish on ( 
the roofs of the streets connecting their dwellings and even to 
camp upon those roofs themselves. 

The villagers of Skara Brae certainly possessed domestic ani- 
mals including short-horned cattle, sheep and swine. There is no 
evidence that they practised agriculture, but fish played a promi- 
nent part in their diet and limpet shells have been found in enor- 
mous quantities. For weaving or metallurgy there is no evidence. 
Picks, shovels, awls (used probably for piercing leather garments), 
pins and polishing tools were made of bone. Flint, very finely 
worked., provided scrapers, and knives were manufactured in great 
numbers from the rolled stones of the beach. When dashed hard 
upon the ground these yield a sharp-edged flake quite suitahle 
for  use as a knife. Such flakes are extremely common in the 
midden and the huts. Axe-heads were made of polished stone 
and were not usually perforated. The only possible weapons, 
found on the site, are stone balls carved all over with nobby pro- 
jections. These may have been mace-heads or bolas, but may 
equally well have served as poises for a weighing beam or bismar. 
The pottery is exceedingly coarse and very badly fired; indeed 
earthenware was used almost exclusively for cooking vessels, 
some of which are very large. The pots are nevertheless often 
decorated with relief patterns, formed by applied strips, below 
the rim. Other vessels include small cups made from vertebrae, 
large dishes of whale-bone and stone basins. 

As ornaments, beads (disc, cylindrical, barrel-shaped and seg- 
mented) and amulets (generally in the form of a tusk or claw) 
carved out of bone, walrus-ivory, boars'-tusk and the incisor teeth 
of ruminants were popular. 

The cemetery of Skara is yet to be found. One skeleton was 
unearthed lying above the hearth of hut No. I many years ago. 
I n  1928 a double-interment was discovered under the wall of hut 
No. 7. This grave was an integral part of the hut and must have 
been covered over before the wall was built. I t  contained the 
skeletons of two very aged women which were buried in the con- 
tracted posture with a very poor type of furniture. They were 
probably the victims of a foundation sacrifice. The skeleton from 
hut No. I belonged t o  a tall woman, 5 f t .  6 in. high with a long 
head (index 70.6). The skull of the victim from hut No. i was 
likewise dolichocephalic. Hence the lowness of the doorways and 
passages was not due t o  the dwarfish stature of the huts' owners. 
Probably the low door and long covered streets were really de- 
signed to exclude drafts of cold air like the entrance-passage of an 
Esquimaux snow-hut or igloo. 

The builders of Skara were most probably Picts. In any case 
the architecture of their houses, their industry and especially 
their ceramic art carry on a tradition that had been rooted in 
northern Scotland since neolithic times. The actual age of the 
settlement is open to dispute. The finely worked flints and polished 
stone axe-heads would point t o  a high antiquity. Yet in previous 
excavations the mould for  an early Christian cross and a stone 
carved with Runic letters were unearthed somewhere on the site. 
I n  1928 an inscription was noticed on a slab in front of the grave. 
The script is still undecipherable. These facts would all support 
a date between A.D. 600 and 800, a date by no means incompatible 
with the stone balls. None the less i t  must be noted that a broch 
on the opposite side of Skail Bay has yielded n ~ r m a l  Iron Age 
relics all far in  advance of the industry of Skara Brae, while the 
pottery distinctly resembles that of the late bronze age ("en- 
crusted" type). 

See ~ e t r i e  in Proc. Soc. Alztiqzlaries Scotland, 1867, P. 2 0 5 ;  Balfour 
Stewart, ibid., 1913-14, p. 344; Childel ibid., 1928-29; Garson, J .  
Anthrop. Zizstitute, xiii., p. 56. (V. G .  C.) 

SKAT, a game of cards, much played in central and northern 
Germany. I t  is generally supposed to have been invented about 
1817 by  an advocate of the name of Hempel in Saxe-Altenburg. 
There is, however, some reason for believing that the game is 
of much earlier origin and was played by the Slav inhabitants 
of Saxe-Altenburg long before that date. In  the home of the 
game of skat (Saxony and Thuringia) the old German single-ended 
cards are usually employed, while in north and south Germany 
French cards are ordinarily used. The  German cards are 32  in 

number and of four suits: Schellen (bells), the equivalent of 
diamonds; Roth (red), hearts; Griin (green), spades; and Eichel 
(acorn), clubs. The eight cards of each suit are the seven, eight, 
nine, ten, Wenzel or knave, queen, king and ace. This arrange- 
ment denotes at  once the value of the single cards, each following 
card being higher in  value than the preceding; i.e., hearts are 
higher than diamonds, spades than hearts, and clubs (the highest 
colour) takes spades, hearts and diamonds. Again, 8 takes 7, 
9 takes 8 and 7 ;  but the knave (called I.l.'enzel o r  Urtter) is  a n  
exception (see below). 

The game is played by three persons; where four play, the 
dealer takes no part in the play'though he shares in  the winnings 
and losings of the opponents of the player. The  cards are dealt 
from left t o  right-or (as skat players say) in the direction the 
coffee-mill is turned. After the cards have been shuffled and cut, 
the dealer first deals three cards to each player, then four and 
again three, laying aside two cards (the skat). Each player has 
now ten cards in his hand, which he arranges i n  suits. The 
Wenzel or knaves occupy a peculiar position. They are not re- 
garded as colour cards, but are essentially trumps and take all 
other trumps. The player sitting to  the !eft of the dea!er is 
"first hand," and if he himself intends to  make a game, invites 
the others t o  declare theirs, or if he wishes to  reserve all rights 
to  himself, simply says "Iclt bin vorn"-"I have the lead," and 
then his next neighbour on the left has to  offer a game. If this 
neighbour holds such cards as to  give him no prospect of winning, 
he passes, and his neighbour to  the left has the right to  offer a 
game. If he in his turn passes, then the first hand is a t  liberty 
to determine the game or declare "Rarnsch" (see below). But 
if the first neighbour thinks he can risk a game, he offers one. 
If the first hand reserves this game (see above, "I have the lead"), 
either because he intends to  play i t  himself or t o  play a higher 
game, the second hand must go higher or pass, i.e., renounce a 
game, and then his neighbour to  the left has the right to  offer, 
and if he again passes and does not offer a higher game than 
that which the first hand intends to  play, the latter determines 
the game to be played. 

The usual games in skat are the following. First the simple 
colour game, which is, however, seldom played by skat  enthusiasts. 
The player has here the right to  take up the skat, and to determine 
the suit of the game; but here the rule is that the colour must 
not be lower in value than that of the game offered, though it 
may be higher. For instance, if spades are offered, the player 
cannot take hearts as trumps, though he may take clubs, because 
they are higher in value than spades. 

Next to  the colour game comes "tournC," the player turning 
up one of the skat cards, the suit of which becomes trumps. If 
;b knave be turned up the player may announce "grando." Then 
comes the game of "solo," where the player declares which suit 
shall be trumps, and the skat remains intact. The highest "solo," 
still higher than clubs, is "grando." I n  this game only the four 
knaves are trumps. I f  the hand playing grando thinks he can 
make all the tricks, he declares open grando; i.e., shows his hand. 
If in open grando a single trick be lost, the player loses the game. 
I f  one of the players holds such cards as to  enable him to force 
his opponents to  take all the tricks, he can declare "nullo." But 
here the game is  lost if even a single trick falls to  the player. 
I n  nullo, the knaves are regarded as colour; i,e., are not trumps. 
Nullo can be played open, if there is no probability of the player 
taking a single trick. Simple nullo counts higher than diamond 
solo; open null0 comes after clubs solo. I n  Ramsch, which takes 
place when none of the players will risk a game, each player takes 
(as in  whist) all the tricks he makes-but only knaves are trumps 
-and the loser is he who makes most points. The value of the 
individual cards given in figures is as follows: the seven, eight and 
nine count nothing, the knave counts z ,  the queen 3, king 4, 
ten 10 and ace 11 points. This gives the value of the whole game 
as 1 2 0  points. The game is won if the player gets one above the 
half of this sum, i.e., 61. The hand that does not make 30 is 
"Schneider," that is "cut," and "Schwarz" (black) if he does not 
make a single point. 

Skat is almost invariably played for money, and the calculation 



SKA'I'ING 
is made thus. Every game and every suit have a set value:- 

Colour game 3, 4, 5 and 6, according to the suits. 
TournC 5, 6, 7, 8 and 12 (the 1as.c the grando). 
Solo 9, 10, I I ,  I 2 and 16 (grando). 

These figures are increased by the number of "matadores." 
Suppose a player of club solo holds all four knaves and the ace 
and ten of clubs, he has a game with 6 matadores. By matadores 
is accordingly meant an uninterrupted sequence, e.g., from the 
knave of clubs down to the seven of trumps. If the player has 
then all four knaves and all the cards of the trump suit in his 
hand (or in the skat), he has a game with 11 matadores. But 
if a single card is missing in the series, only the matadores of 
higher value than the missing card count. I f ,  for instance, the 
knave of hearts is missing, the game in question has only three 
matadores. T o  the number of Inatadores is added one if the game 
is simply won, two if won with Schneider (cut), and four if the 
opponents are Schwarz (black). Thus, if a spade solo with five 
matadores is won with Schneider, the winner makes 5 t z x 1  I = 7 7  
points. (W. DA.) 

AMERICAN SKAT 

As prescribed by "The Laws of the North American Skat 
League," American skat differs from the European game. The 
cards are dealt in the following order: Beginning with the player 
a t  the dealer's left, three cards are dealt to each player, then two 
are dealt the skat; next four cards are dealt t o  each player, with 
a last round of three cards to each. Bids must be made in terms 
of the numerical value of some variety of game. "Passt-Mir- 
Nicht-Tournken permits a player who dislikes the first card turned 
in the skat to  reject that card without showing it, and to display 
the other skat card as the trump. If the exposed card be a jack, 
the player may choose its suit as the trump or he may elect to  
play a grande tourne'e. If the player utilizes the skat, neither 
"Schneider" nor "Schwarz" may be announced. Unannounced 
Sclzneider counts 2 points; unannounced Schwarz, 3 points. An- 
nounced Sclzneider counts 3 points, or in  case Schwarz is made it 
counts 4 points. Announced Sclzzcarz counts 5 points. A "grand" 
counts 20 points; a "grand ouvert" counts 24 points. 

Although readily recognizable, the American nomenclature fre- 
quently differs from terms used in the European game: thus 
grand is often employed, instead of grando; ouvert grand replaces 
open grmdo, while nz~l1 frequently supplants nullo. Almost in- 
variably the word jack is used in place of knuve, welzzel or unter. 
Except among those of foreign birth or close affiliation with those 
of foreign birth, the word suit is employed universally instead of 
the word colour. (E.  V. S.) 

SKATING, a mode of progression on ice with the aid of 
appliances called skates, attached to the sole of the shoe by 
straps, clamps or screws. The earliest form of skate that we know 
is that of the bone "runners" worn by the primitive Norsemen. 
These were bound to the foot with thongs. The Norse sagas speak 
with pride of the national achievements in skating, and the early 
development of the art was due principally to  the Norsemen, 
Swedes, Danes, Finns and the Dutch. Whatever its origin in Great 
Britain, skating was certainly a common sport in England in the 
12th century, as is proved by an old translation of Fitz-Stephen's 
Descript io~ of Londoa published in 1180, in  which the following 
words occur: 

"When the great fenne or moore (which watereth the walls of 
the citie on the North side) is frozen, many young men play on 
the yce . . . asome tye bones to their feete and under their 
heeles, and shoving themselves with a little picked staffe do slide 
as swiftlie as a birde flyeth in  the aire or an arrow out of a 
cross-bow." 

At what period the use of metal runners was introduced is 
unknown, but it  was possibly not long af ter  the introduction into 
northern Europe, in the 3rd century, of the art of working in 
iron. By the time of Charles 11. skating had become popular, 
with the aristocracy as well as with the people, as is proved by 
entries in the diaries of Pepys and Evelyn. 

The modern skate is in the form of a steel blade mounted upon 
a wood or metal base. In  the old-fashioned skate the wooden 

base was strapped to the boot and kept firm by low spikes or 
screws that entered the sole. The next step in development was 
the "club-skate," originally Canadian, a patent appliance adjusted 
by clamps to fit the sole. There are several varieties of club- 
skates still popular. They have a broad blade with slightly curved 
edge, and are more suitable for figure-skating than for speed. The 
best skaters now use skates fixed permanently to  special 
skating-boots. 

As in ancient times, skating is most practised by the Scandi- 
navians, Finns, Dutch and British, to whom in modern days have 
been added the Germans, Swiss, Austrians, Hungarians, French, 
Belgians, Italians, Japanese, Russians, Canadians and Americans. 
All these nations have "control" organizations, the -British, 
founded in 1879, being the National Skating Association. The 
American, founded in 1884, is similarly styled, and co-operates 
with the Canadian Amateur Skating Association, founded in 1588. 
All are subject to  the International Skating Union, the central 
body to which some 23 nations belong. In  1928 the U.S.A. Figure 
Skating Association transferred its membership of the I.S.U. to 
the Amateur Skating Union of the U.S.A. 

Speed Skating.-Of the earliest skating races no records have 
been kept. That racing was a popular pastime in Holland two 
centuries and longer ago is proved by the numerous paintings of 
the time depicting racing scenes. In  England the first skating 
match recorded was that in which Youngs of Mepal beat Thomson 
of Wimblingdon, both men of the Fens, in the year 1814 The 
Fen country has remained the chief English home of skating, 
owing to the abundance of ice in that district, and most British 
champions have been Fenmen, notably the Smarts of Welney. I n  
Jan. 1823, according to the N.S.A. Handbook, the first amateur 
match took place between teams of six gentlemen from March 
and Chatteris, Drake of Chatteris finishing first. I n  the same 
year the Sporting Magazine records a match for a silver bowl on 
the Maze lake, Hertfordshire, over a course 5m. long, the winner 
being Blenkinsop. Racing, more or less intermittent, continued 
annually, the Fen skaters generally triumphing. I n  1854 appeared 
the celebrated William ("Turkey") Smart, who, after defeating 
Larmen Register in that year, remained champion for more than 
a decade. His nephew, George ("Fish") Smart, won the cham- 
pionship in 1878 and held it  until 1889, only to  relinquish it to 
his younger brother James. The first amateur championship of 
England was held in 1880 a t  Hendon, and was won by F. Norman, 
a Fen skater. 

Owing to the great area and cold winters of Canada and the 
northern United States, the sport of skating is indulged in to a 
great extent. Charles June was considered the best American 
skater from 1838 for many years, and his place of residence, New- 
burgh, N.Y., on the Hudson river, became the headquarters of 
American speed skating. This city also is the birthplace of the 
Donoghue family, who may be called the Smarts of America. The 
most noted members of this family were Mr. T .  Donoghue and 
his two sons, Tim and J. F. Donoghue, each in his day the fastest 
skater in the world, Joseph Donoghue winning every event a t  
the international championship meeting a t  Amsterdam in 1891. 
There is very little professional skating in America, and the only 
American who has appeared in important international races in ~ 

recent years until the Olympiad of 1928 is C. Jewtraw, who won 
the 500 metres race in the Olympic skating a t  Chamonix in 1924. 

Skating received a great impetus during the last decade of the 
19th century, profiting both by the growing devotion to athletics 
and by increased facilities of communication, which led to inter- 
national competitions and the institution of skating clubs in 
Switzerland and elsewhere, especially those of Davos, St. Moritz 
and Grindelwald, where ice is available every winter. Although 
skating instruments are so simple, the evolution of the skate has 
advanced considerably, contributing to niarked improvement in 
the skater's skill. In  speed-skating an epoch was marked, first, 
by the almost universal adoption of the Norwegian type of racing 
skate; and, secondly, by the institution in 1892, a l  an international 
congress held in Holland, of annual races for the championships 
of Europe and of the world. 

The Korwegian skate, introduced and perfected (1887-1902) by 
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began decidedly on the outside edge, the modern racing stroke 
rarely exceeds royd., and is usually nearer 6 or 7 .  Particular In- 
stances vary with condit~ons of ice, etc., but at St. Petersburg, in 
1896, Eden's stroke in the 10,000 metre race averaged about 74 
yd., that of P. Oestlund a t  Davos, in 1900, the same (for one lap, 
8yd ). J. F. Donoghue's stroke in 1891 was computed at about 
9 yards. The general effect has been vastly increased speed, and a 

Axel Paulsen and Harald Hagen, is cnnstructed with. a view to 1 conjo~nt cause is the stricter training undergone before important 

Distance 

lightness, strength and diminution of friction. The blade, of 
specially hardened steel, is set in a hollow horizontal tube of 
aluminium, and connected by similar vertical tubes with footplates 
riveted to a closely-fitting boot %ith thin leather sole. I t  is 163- 

I National- I 1 m. s Name itv 

races, together with the gradual improvement in skates and espe- 
cially in race-courses. 

The races held annually since 1892-93 for the championships of 
Europe and of the world, under the auspices of the I S U., have 

19in. ( 4 ~ - ~ 8 c m  ) long, according to the height of the skater, and assembled representatives from the skating countries of Europe. 
i-4mm. thick ( i c . ,  .o19-.1i;in.) the average employed for hard 1 The races are four in number. over distances of 500, 1,500, 5,ooo 
ice being amm., often thinner towards the heel. This thickness is 
suitable for hard ice, but for softer ice or Bin. is preferable. 
The blade is nearly flat on the ice throughout, except for a few 
inches in front; this flatness distributes the weight, and with the 
extreme thinness of blade, reduces friction to a minimum. At the 
same time the very slight curve to  which the blades are buiit 
permits flexibility of stroke. This curve is such that when the 
blades are placed against each other, touching in the middle, the 

I 
distance bebyeen them a t  the front stay should be about rmm. 
and at  the back about 3mm. only. The edges are right-angled 
and should he kept sharp. A special machine has been invented 
for this purpose. 

The skater's style has been modified. The blade, when planted 
.... +Ln :,-., .".:+h ...* :-Lt 

L1lL ILL lYILll \YC1511L upon it, dzscribcs a iicarly straight line. 
the last f r , ~  feet only curving slightly outwards as the skate 
leaves the ice. Hence the stroke of the best skaters of the famous 
Peder Oestlund's period (c. ~ y o o ) ,  was almost, if not entirely, on 
the insid? edge, a gain in directness and speed, the outside edge 
being used for  curves only. Since the World War there has been 
a tendency to revert to  rather thicker blades than the very thin 
imm ; making it  possible to  travel for several feet on the flat 
of the skate, or even on the outside edge as long as there is no 
appreciable weight yet transferred to that foot. This, however, 
a t  once increases the slight curve in the stroke, and the loss of 
directness must be compensated by more frequent striking. The 

F IG.  1.- ENGLISH STYLE F I G U R E S  S H O W I N G  TWO REPRESENTATlVE COM-  

B I N E D  SELECTED FOR T H E  SKA TIMG A S ~ Q C I A T I O N ' S  
F IRS T-CLASS TEST 
R=rfght  foot: L=left foot: F=forward: E x b a c k :  I=inslde edge: O=outside 

edge 

length of stroke has tended on the whole to diminish. Contrasted 
with the 12-18 yards' stroke attributed to the old English cham- 
pion, W. "Turkey" Smart, on the wooden fen "runner" which 

500 metres (j46'8yd ) 
1,000 metres (1,093.6yd.) 
1,joo metres (1,640.4yd) 
5,000 metres (3m. 188zyd ) 

10,000 metirs (6m 376.3yd ) 

/ 
I 

F I G .  2.- STYLE F I G U R E S .  LETTER KEY, S A M E  A S  FIG.  1 

and ~ o , o o o  metres, and the winner a t  three or four distances be- 
comes champion; failing this, the decision is by points on an 
elaborate system of marking. In  addition, each country, when 
possible, holds ~ t s  own championship races. 

I n  England races are still skated, with rare exceptions, on 
straight courses, with a sharp turn round a post or barrel, the 
distance prescribed for N.S A. championships being ~ i m . ,  with 
three turns. The international system involves a course with 
straight sides and curved ends of such a radius that n o  slackening 
of speed is necessary. In  both instances the corlpetitors race two 
at  a time on a double track, and the time test is used. Each 
skater must keep his owr, course, to prevent either from using the 
other as pacemaker a r  wind-shield. The international regulations 
(Eiswcfflav,j-Ord~twng) prescribe that, if a single track be used, 
the hindmost skater must keep at  a minimum distance of 5 metres 
from the other, on pain of disqualification. The advantage of 
inner curve on a Continental course is given alternately, and a 
space left open between the tracks at  one point for the skaters 
to cross. 

The curves are skated with a step-over-step action, and the 
direction is always from right to  left. Hence, o r  entering the 
curve the right foot is brought across in front and set down 
on the inside edge, the left passing behind on the outside edge, 
and being in its turn set down on an outside edge in front. The 
strokes thus form a series of tangents to the curve, and are little 
shorter than in the straight. With a radius of 25 and 30 metres, 
as on the superb 400 metres racing track a t  Davos, the curves can 
be skated with safety at  full speed. 

The following are the amateur speed records at  the principal 
distances: 

H Engestangen 
C. Thunberg 
0. Mathiesen 
I. Ballangrud 
A. Carlsen 

-- 
42 !, 

I 279 
2 17g 
8 21; 

17 172  

Nom ay 
Finland 
Nonxay 
Nor17 ay 
Kornay 1 -- 
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The superiority of Norwegian skaters in world's championship 

races has been remarkable, Norway having provided 13 out of 24 
winners between 1893 and 1928. On five occasions before the 
present system of points was adopted the result was indecisive, 
no skater winning three out of four races. Of these 13 victories 
no less than five stand to the credit of the Norwegian champion, 
Oscar Mathiesen, of Christiania (Oslo), who from 1914-2 7 was 
also holder of four out of five world's records for the usual dis- 
tances. Holland has four victories to its credit (J. J. Eden three 
and D e  Koning one), Finland four (F. WathCn one and C. Thun- 
berg three), and Russia two (N.  
Strunnikoff), while the only New 
World winner was T .  McCulloch 
(Canada) when the champion- 
ship was held a t  Montreal in 
1897. 

Owing to the fickleness of the 
British climate, England, through 
lack of ice, has fallen behind in 
skill since the days of the Smarts, k I G .  3.-(1) LOOP-CHANGE-LOO; 

and practically the only English- A N D  ( 2 )  B R A C K E T - C H A N G E - B R A C K -  

men-to compkte in inLernaGona1 ET, SCHOOL F I G U R E S  OF T H E  I N -  

races during the past 30 years TERNATIONAL SKATING 

have been C. Edgington, president of the Oxford University Speed 
Skating club, formed in 1895, which won the first representative 
race on skates between the universities on the duke of Marl- 
borough's lake at  Blenheim, defeating Cambridge in each of six 
races of I m. each, with three turns; F. JV. Dix, British ama- 
teur champion in 1908-09 and 1912-the last year in which the 
championship was held up to 1928, winner of the Duddleston Cup 
( ~ m . ,  1908) and Baker Cup (zzoyd., 1912); and L. T. Redburn, 
winner of the rm. amateur championship of London (1927). C. 
Edgington was second in each of the five international races at  
Davos ( I ~ o I ) ,  fourth in two races (1,500 and ~ o , o o o  metres) in 
the world's championship at  Berlin and in the European champion- 
ship at  Davos (1899), and in 1898 and 1899 twice beat the world's 
record for an hour's skating, accomplishing 18m. I jogyd. and 19m. 
348yd., the latter standing for seven years till C. C. J. de Koning, 
Dutch world's champion (1905) made the present record, 2om. 
2ojyd. The previous world's record was 18m. 21gyd. by A. D. 
Smith (America) a t  St. Paul, Minn. (1894). I n  1901, Edgington, 
a t  Davos, skated Iom. in 33min. 38+sec., beating the best English 
professional time of James Smart a t  Hamar (Norway) in 1891, 
viz., 351nin. ~oseconds. The best world's time for Iom. was made 
by J. S. Johnson (American amateur) a t  Montreal (1894), viz., 31 
min. 113 sec. 

There are the American records (see Morgan-Browne, Sporting 
and Athletic Records), for short distances straight away, and with 
a wind behind, which show the speed attainable on ice with the 
help of a strong wind. Such are T. Donoghue, Jr.'s (American 
amateur) time of zmin. 12gsec. for I mile at  Newburgh, N.Y. 
(1887), H. Davidson's ~ o o y d .  in gsec. a t  Red Bank, N.J. (1895), 
H. Davidson and H. P. Moshier's 334sec. for $m. (Orange lake, 
N.Y., and Red Bank, N.J., 18gg), and J. F. Donoghue's ~ m i n .  
5asec. for i m .  with flying start (Newburgh, N.Y., 1892). Com- 
petition records (amateur) in America (outdoors) are: Jewtraw, 
~ooyd. ,  9;sec.; Gorman, 44oyd., 362sec.; Thunberg, Finland, 880 
yd., ($ mile) ~ m i n .  153sec.; Thunberg, I mile, zmin. 383sec. 

The best British time for Im. is that of F. W. Dix, made on 
Cowbit Wash in 1912, without favour of wind, but with flying 
start, viz., zmin. 27: seconds. In  1912 Dix, a t  Davos, won the 
5,000 metres in gmin. 16+sec., and ~ o , o o o  metres in 18min. 
&sec., defeating the Austrian champion, T. Bohrer, and was 
second to the latter in the 1,soom. in z min, gg+ seconds. These 
are the best times made by an Englishman. On Dec. 31, 1927, on 
Lingay fen, near Cambridge, the British amateur championship 
was contested over a course of ~ i m . ,  with three turns, and was 
won by C. W. Horn (of Upwell, near Wisbech), in qmin. spec., 
with F. W. Dix (of Raunds, Northants), second. Dix had won 
this championship in Jan. 1908 in qmin. 373sec., a time which 
remains the record. A thaw came before the professional cham- 
pionship could be decided. There had been no competitions for 

15 years, and 25 men started, the oldest of whom was J. C. 
Aveling, champion in 1895 and on the next three occasions. 

The world's speed championship for 1928 was decided on Feb. 
4 and 5, a t  Davos, resulting in a narrow victory for  C. Thun- 
berg (Finland), who won but one race out of the four distances, 
each of which fell to  a different man. Norwegians monopolized 
the next six places out of an entry of 31. The result was  st, 
C. Thunberg, 193.87 points; and, I. Ballangrud, 194.38; ~ r d ,  B. 
Evensen, 194.86; 4th, R.  Larsen, 195.68; sth, M. Staksrud, 
196.25; 6th, M. Mjelde, 196.41; jth, A. Carlsen, 199.20. N O 

Americans entered. Two young Englishmen were entered by the 
N.S.A. after a trial race of 14m.. in which they finished first and 
second respectively, C. W. ~ o r n ,  
amateur champion, and Spenser 
Edgington, but they naturally 
had no chance aeainst the Nor- 
wegians and  inn;. Horn skated 
very creditably in the 5,000 
metres, accomplishing gmin. 32 
sec., and beating two Dutchmen 
and a Lithuanian. New world's 
records for 500 and ~ o . o o o  me- 
tres were made respectively by 
R. Larsen (Norway), 43.1sec., 
and A. Carlsen (Norway), 17min. F I G .  4,-SPECIAL 

SKATED 
17.4 seconds. Thunberg also BY MR. C U M M l N G  AT P R I N C E ' S  

won the European championship S K A T I N G  CLUB.  LONDON.  OCTOBER 
for 1928. 1 9 0 8  

The Olympic speed skating was R.0.F. (direction for starting) 

held at  St. Moritz on Feb. 13 and 14, with 15 nations rep- 
resented. The 500 metres was won by C. Thunberg (Finland) 
and B. Evensen (Norway), who skated a dead heat in 43.4sec., 
R. Larsen (Norway), J. Friman (Finland), and 0. Farrell 
(U.S.A.), were bracketed for third place in 43.6sec. Thunberg 
and Evensen likewise won the 1,500-metres event, Thunberg a 
fraction of a second in the lead. The 5,000 metres was won by I. 
Ballangrud (Norway) in 8 min. 50: sec., J. Skutnabb (Finland) 
being second. The ~ o , o o o  metres race wag spoilt by thaw, although 
awarded after several attempts to  I .  Jaffee (U.S.A.). I n  1932 
the Americans made a much better showing, as Jack Shea cap- 
tured both the 500 and the 1500 metre events and Irving Jaffee 
captured the 5,000 and ~ o , o o o  metre races. They failed, however, 
to shatter any world records, which Norway continues to monop- 
olize, both in the amateur and professional fields. 

FIGURE SKATING 
This artistic and fascinating class of skating, as subjected to 

definite rules, is quite modern, having originated in the 19th 
century, though the cutting of 
figures on the ice was regarded 
as an accomplishment by skaters 
long before. 

Although the Edinburgh Skat- 
ing Club, founded probably in 
I 742, is the oldest skating or- 
ganization in Great Britain, the 
Skating club, of London, formed 
in 1830, is the most important, 
and for many years practically 
controlled figure skating. Figure 
skating championships are held 

F I G .  5.-THE PANIN STAR S KATED in many countries under the aus- 
BY MR.  P A N I N ,  A RUSS IAN.  AT T H E  pices of the national associations, 
PRINCE'S  SKATING C L U B  IN T H E  the world's and European cham- 
OLYMPIC GAMES. OCTOBER 1 9 0 8  

pionship meetings having been L.I.F. (direction for starting) 
held since 1896 and 1891, re- 

spectively, by the International Skating union.. I n  ~ n ~ l a n d  great 
impetus has been given to figure skating by the multiplication of 
clubs, e.g., Wimbledon, founded 1870, Thames Valley, Crystal 
Palace, and more recently the Figure Skating club, formed for 
the encouragement of the International style, the combined 
Figure Skating club, the RIanchester S.C. and Combined F.S.C., 
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the Kettering and District, Birmingham, Cambridge university 
and others, most of which are affiliated to  the N.S.A., as well as  
those of Davos, St. Moritz, Chbteau d'oex, Engelberg, Wengen, 
Suvretta and the Bear S.C. a t  Morgins in Switzerland, the latter 
an enthusiastic nursery of the English style. Further valuable 
help has been derived from the construction of numerous artificial 
rinks, such as at  Niagara, the National Skating Palace (known as  
Kengler's), Prince's club, Manchester Ice palace, and the new Ice 
club opened in London (Westminster) in 1926. TO these must be 
added the Richmond (1928) and Grosvenor House (1929) rinks. 
The Richmond Ice Rink Club, on the Middlesex bank of the 
Thames, built a t  a cost of £8o,ooo, was opened on Dec. 18, 1928, 
and has an artificial ice rink 286 ft. by 85 ft. (an area of 24,300 
sq.ft.-the largest covered ice skating rink 
in the world). The periodical planing, 
scraping and sweeping of the ice surface is 
performed by electrical apparatus. The 
surface will accommodate 1,000 skaters, 
and speed skating is possible on a track 
of about 13 laps to the mile. The 
N $ A ,  which nearly tn  1898 had sup- 
ported exclusively the English style, has 
in recent years offered  st, and and 3rd 

THE STAR 
class badges for figure tests i n  both English This was invented by 
and International styles, as well as for E. Enoelmann (Austria). 

speed; in  1893 the association founded a ; E D i o n  of Europe in 
London Skating Council, while in  1898 
and 1902 it  held the figure skating championship of the world in  
London. I n  America comparatively little interest is  shown in this 
branch of the sport. 

I n  the British style of figure skating, which is not recognized 
by the International Skating Union, the body is held as nearly 
as possible upright, the employed leg is kept straight, the unem- 
ployed leg carried behind, the arms hang loosely a t  the sides, 
and the head is turned as a rule in the direction of progress. I n  
the so-called Anglo-Swiss style, affected by British skaters trained 
at  Davos, St. Moritz, and other Swiss centres such as Morgins, 
the upright, almost rigid position is insisted on, even the unem- 
ployed leg being held straight. Much more latitude is allowed by 
the Continental school, though here too definite rules of form 
have been laid down. The knee of the employed leg is slightly 
bent, and the unemployed leg is in  constant action, being used 
to balance the body during the execution of the figures. The Con- 
tinental is less difficult in execution than the British style, but its 
movements are more graceful. There are, of course, local modifi- 
cations. Canadians, whose Toronto Skating club is affiliated to  
the N.S.A., cultivate also grape-vines and other two-footed figures. 
The essential features are, however, identical. Thus Englishmen 
consider of secondary importance loops, cross-cuts, continuous 
and hand-in-hand skating (though such figures as grape-vines, 
single, double, Pennsylvania and Philadelphia are included in the 
1st class test of the N.S.A.), and devote themselves mainly to  
"combined figures." Since 1901, however, the N.S.A. has devoted 
the English challenge cup to the encouragement of single skating 
in the English style, and since 1906 this competition has consti- 
tuted the championship of Great Britain in that style. There was 
no contest for the years 191 5-20; since then it  was won for five 
out of seven years by R. S. Hewett, Bear S.C., and in 1928 by  
H. A. C. Goodwin. 

Combined figures have been defined as "symmetrical execution 
of a figure by one or more pairs of skaters." Originally known as  
the "skating club figures," they have been gradually developed, and 
in 1882 a regular terminology was established, successively revised 
and extended by delegates from the principal clubs in 1891, 1903 
and 1922. The ideal number of skaters for a combined figure is 
four, though sixes and eights are seen, one being chosen "caller" 
of the movement to be skated. Various sets of "calls" are ar- 
ranged a t  the discretion of different clubs, and consist ordinarily 
of "turns7' and "changes." The N.S.A. offer a challenge shield for 
an annual competition in combined figure skating, and a challenge 
cup was instituted in 1924 by the Bear S.C., won in 1928 by the 
Wimbledun S C. I n  IgOj there was instituted a hand-in-hand 

competition for gentlemen and ladies, the vinners of which ha!<! 
a pair of salvers presented by Viscount Doneraile, president of 
the N.S.A. The winners the first two years this was held were A. J. 
Davidson and Miss D.  R.  Jameson, and in 1927, H. Whitehurst 
and Miss K. Lovett. 

Though English style skating has flourished amazingly in  recent 
years, the development of the international style in England and 
abroad since the beginning of the 20th century has been no less 
striking. I n  1901 the Figure Skating club was established, as 
already stated, for this purpose, and its members attained such 
success that an English lady, Mrs. Syers, gained the second place 
in the world's championship competition in 1902, and with her 
husband won an international pair skating contest i n  that year, 
and again in 1904; and in 1906 and 1907, the first two years of 
its institution, she won the ladies' amateur championship of the 
world, or as  i t  was styled previously to  1924, of the International 
Skating Union. The only English pair which has won the pair 
skating championship of the world (previously to  1924 styled the 
pair skatinghchampionship of the I.S.U.) is Mr. and Mrs. J. H .  
Johnson, also of the F.S.C., who were successful in 1909 a t  Stock- 
holm and in 1912 at Manchester. This pair presented a trophy 
known as the Johnson challenge cup for a British pair skating 
championship in the international style, instituted by  the N S.A. in 
1913, and won by themselves the first year, 1914, in  1921-22 by 
Major and Mrs. K.  M. Beaumont, and from 1923-28 inclusive 
by J. F. Page and Miss E. Muckelt. The Swedish challenge cup, 
presented to the N.S.A. in 1902 by Col. Balck, president of the 
I.S.U., in the name of the Stockholm Allmanna Skridskoklub, 
was won by Mrs. Syers, in 1903 and 1904. I n  1905 this was 
constituted the championship of Great Britain in  the international 
style and was won by two other ladies, Mrs. Greenhough Smith 
in 1908 and 1911, and Mrs. Johnson in 1921. From 1922-28, 
inclusive, the holder was J. F. Page, who was fourth in the 
world's championship at  Manchester in 1924, and third in 1925 
to Herren Bock1 and Dr.  Preissecker, of Vienna, in  Berlin, in an 
entry of nine, the greatest success that an English figure skater 
has ever attained. I n  1927 the first competition for the challenge 
cup presented by H.  M. Martineau for the championship of Great 
Britain in the international style for ladies was won by  Miss K. 
Shaw (Manchester S.C.). I n  1928 this was won by Miss C. Wil- 
son (Toronto Skating Club), lady champion of Canada. 

The world's figure skating championship was won i n  1896 by 
G. Fuchs, Austria; 1897, G. Hiigel, Austria; 1898, H. Grenander, 
Sweden; 1899 and 1900, G. Hiigel, Austria; 1901-1 I (inclusive, 
with the exception of 1906, when Dr. Fuchs was again the winner), 
U. Salchow, Sweden; 1912-13 and 1923, F. Kachler, Austria; 
1914, G. Sandahl, Sweden; 1922 and 1924, G. Grafstrom, Sweden; 
192 j-27, W. Biickl, Austria; Karl Schaefer of Vienna has held 
the title since 1930. 

The competition consists of two parts, (a) compulsory figures 
(PfEichtiibungen), ( b )  free skating (Kiirlaufert), the latter afford- 
ing scope for the performance of dance steps and brilliant indi- 
vidual figures, such as the "sitting pirouette," the spread-eagle 
(Mond), and the "star" consisting of four crosses (forward 
rocker, back loop, back counter), invented by Engelmann and 
splendidly rendered by Salchow. 

The skates used for the English and international styles are 
shorter than those used for speed-skating, and differ in radius, 
though both are of the same type, i.e., a blade fastened to the 
boot by sole-plates, the "Mount Charles" pattern being the one 
generally adopted by Englishmen. The English radius is 7ft., or 
in modern times more usually 6ft.; the foreign, 5& or even sft. ,  
and the result is seen in the larger curves skated on the former. 
and the greater pace obtained owing to decreased friction; at 
the same time, the difficulty of making a turn is greater. The 
English skate has generally right-angled edges and blade of the 
same thickness throughout, except in  the "Dowler" variety, which 
is thicker towards the extremities. The foreign skate is some- 
times thicker in the middle than a t  the ends. 

The Olympic figure skating championship was held a t  St. Moritz 
in Feb. 1928. The figure skating for men was won by  G. Graf- 
str6ni (Sweden) for the third time, W. Bock1 (Austria) being 



second and Van Zeebroeck (Belgium) third. The ladies' event 
fell to Froken Sonja Henie (Norway), Fraulein Fritzi Burger 
(Austria) being second, and Miss Beatrix Loughran (United 
States) third. The pair skating was won by the French pair, 
Mlle. AndrCe Joly and Illonsieur Pierre Brunet, Fraulein Lilli 
Scholz and Herr Otto Kaiser (Austria) being second, and Fraulein 
hlelitta Brunner and Herr Ludwig Wrede (Austria) third. I n  
1932 Froken Henie of Norway again won the women's meet and 
Karl Schaefer of Austria won the men's event; M. and Mme. 
Pierre Brunet, the French pair, won the double contest. 

The figure skating championship of the world for ladies and 
the pair skating championship of the world were held in March 
1928, a t  the Ice club in London. This club, which has a member- 
ship of 1,500, was established on the lines of the Bath and Hurl- 
ingham clubs, and has a rink 170 by  goft., with a ~ o o f t .  circle in 
the centre. The ice, ~&--zin. thick, is formed by the ammonia 
process, and there are no less than 8im. of pipes. The ladies' 
championship of the world and the world's pair skating cham- 
pionship for 1928 resulted as  follows: Ladies, 1st. Froken Sonja 
Henie (Norway); znd, Miss Maribel Vinson (United States), 
afterwards winner of the ladies' championship of the U.S.A., and 
of the U.S.A. pair skating championship (with T. Coolidge); 
grd, Fraulein Fritzi Burger (Austria); 4th' Miss Constance Wil- 
son (Canada) ; 5th, Fraulein Melitta Brunner (Austria) ; 6th, 
Miss Kathleen Shaw (England, Manchester Skating club). The 
first pair was Rllle. AndrCe Joly and Pierre Brunet of France, fol- 
lowed closely by Fraulein Lilli Scholz and Otto Kaiser of Austria. 
Froken Sonja Henie of Norway has retained her title in all suc- 
ceeding events although the rapidly growing popularity of the 
sport as an indoor spectacle has multiplied the number both of 
meets and contestants. (See  also ROLLER SKATING.) 
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SKEAT, WALTER WILLIAM (183 5-191 2), English 
philologist, was born in London on Nov. 21, 1835, and educated 
at  King's College School, Highgate Grammar School, and Christ's 
College, Cambridge, of which he became a fellow in July 1860. 
In 1878 he was elected Ellington and Bosworth Professor of 
Anglo-Saxon a t  Cambridge. His great work on Middle English 
literature includes the three parallel texts of Piers Plowman 
(1886), the Oxford edition of Chaucer (6 vols., 18gq), with a 
supplementary volume of Chaucerian Pieces (1897)' and impor- 
tant editions for the Early English and Scottish Text Societies. In  
pure philology Skeat's great work is his Etymological English 
Dictionary ( 4  parts, 1879-82; rev. and enlarged, 1910). In the 
publications of the English Dialect Society he had a hand as 
the founder of the society and afterwards its president. H e  died 
a t  Cambridge on Oct. 7, 1912. 

SKEGNESS, a seaside resort in Lincolnshire, England; 131 
m. N. by E. from London by L.N.E.R. Pop. (1931) 9,121. Since 
1873, the place has undergone a transformation, and now possesses 
good hotels and a pier. There are broad, firm sands. 

SKELETON. I n  most animals and plants, the shape could 
not be maintained without a thickening and hardening of certain 
parts to form a support for the whole. These hardened parts are 
the skeleton; they dry and remain after the rest of the body has 
disappeared. I n  higher animals the skeleton is always rendered 
more rigid and permanent by the deposit in  it  of lime salts, thus 
leading to the formation of bone. In most of the lower or inverte- 
brate animals, the skeleton is on the surface and acts as a pro- 
tection as well as a framework. Tlus is an exoskeleton. I n  the 
higher or vertebrate animals there is an internal or endoskeleton 
and the exoskeleton is either greatly modified or disappears. 

The following account is divided into ( I )  axial, or skeleton of 
the trunk, ( 2 )  appendicular or skeleton of the limbs, (3) visceral 
skeleton, or those parts which originally form the gill supports of 
water breathing vertebrates. The skull and exoskeleton are con- 
sidered separately (see SKULL; SKIN A N D  EXOSKELETON). 

Spine.-The SPIKE, SPINAL or VERTEBRAL COLUMN, chine or 
backbone in man consists of superimposed bones named vertebrae. 

I t  lies in the middle of the back 
TWELVE RIBS ON of the neck and trunk; has the 

cranium a t  its summit; the ribs 
at  its sides, which in their turn 

CERVICAL VERTEBRAE support the upper limbs; whilst 
the pelvis, with the lower limbs, 
is jointed to its lower end. The 

THE PRESTERNUM spine consists in an adult of 
twenty-six bones, in a young child 
of thirty-three, certain of the 

THE MESO.STLRNUM bones in the spine of the child 
becoming ankylosed later. The 
bones of the spine are arranged 
in groups, named from their 
position, cervical, thoracic (form- 

ME XIPHISTERNUM erly called dorsal), lumbar, 
sacral, and coccygeal or caudal; 
and the number of vertebrae in 

THE LUMBAR - each group may be expressed in 
a formula. In man the formula 
is as follows :-C7Th12L~SjCoc~ 
= 33 bones, as seen in the child; 
but the five sacral vertebrae fuse 
together into a single bone- 
the sacrum-and the four coccy- 

FIG. 1.-THE AXIAL SKELETON geal into the single COCCYX. 
The vertebrae are irregularly-shaped bones, but have certain 

characters in common. Each possesses a body and an arch, which 
enclose a ring, with certain processes and notches. The body, or 
centrum, is a short cylinder, which by its upper and lower surfaces 
is connected by fibrocartilage with the bodies of the vertebrae 
immediately above and below. The arch encloses the spinal mar- 
row or nervous axis, springs from the back of the centrum, and 
consists of two symmetrical halves united behind in the middle 
line. Each half has an anterior part or pedicle, and a posterior 
part or lamina. The processes usually spring from the arch. The 
spinous process projects backward from the junction of the two 
laminae, and the collective series of these processes gives to the 
entire column the character from which has arisen the term 
"spine." The transverse processes project outward, one from each 
side of the arch. The articular processes project, two upward and 
two downward, and are for  connecting adjacent vertebrae. The 
notches, situated on the upper and lower borders of the pedicles, 
form in the articulated spine the intervertebral foramina through 
which the nerves pass out of the spinal canal. T h e  vertebrae in  
each group have special characters. 

Cervical Vertebrae.- In man and all mammals, with few excep- 
tions, whatever be the length of the neck, the cervical vertebrae 
are seven in number. The first, or atlas, has no body or spine: 
its ring is very large, and on each side of the ring is a thick mass 
of bone by which it articulates with the occipital bone above and 
the second vertebra below. The second vertebra, a ' s ,  has its body 
surmounted by a thick, tooth-like odontoid process, which is re- 
garded as the body of the atlas displaced from its proper vertebra 



and fused with the axis. TEAS process forms a pivot round which 
the atlas and head move in turning the head from one side to the 
other; the spine is large, thick and deeply bifid. The seventh is 
distinguished by its long prominent spine, which is not bifid, and 
by the small size of the foramen at  the root of the transverse 
process. I n  the human spine the distinguishing character of all 
the cervical vertebrae is the foramen at  the root of the transverse 
process. 

Thoracic Vertebrae.-There are twelve of these in the human 
spine and all are distinguished by having one or two smooth sur- 
faces on each side of the body - 
for articulation with the head of 
one or two ribs. The transverse 
processes have an articular sur- 
face in front for the tubercle of 
a rib. The first thoracic vertebra 
is very like the seventh cervical; 
the twelfth has its lower articular 
processes shaped like those of a 
lumbar vertebra. 

Lumbar 'v'ertebrae.-T'nese in 
man are five in number. They I 
are the largest of the true verte- 
brae, especially in the centrum. 
The fifth lumbar vertebra has its 
body much deeper in front than 
behind and its spine is less mas- 
sive. 

Sacrum.-The sacrum is com- 
posed of five originally separate 
vertebrae fused into a single 
bone. I t  forms the upper and 
back wall of the pelvis, is trian- 
gular in form, and possesses two 
surfaces, two borders, a base and 
an apex. The anterior or pelvic 
surface is concave, and is marked 
by four transverse lines, which 
indicate its original subdivision 
into five bones, and by four pairs 
of foramina, through which are 
transmitted the anterior sacral - COCCYGEAL 4-5 

nerves. I t s  posterior surface is 
convex; in  the middle line are F R O M  A R T H U R  T H O MPS O N  I N  C U N N I N G H A M ,  
four spines. On each side of these "TEXT-BOOK O F  ANATOMY" ( O X F O R D  MEDICAL 

P U B L I C A T I O N S )  

are two rows of tubercles, the in- FIG. 2.- VERTEBRAL COLUMN, 

ner of which are the conjoined S E E N  FROM B E H I N D  

articular and mammillary processes, the outer the transverse 
processes of the originally distinct vertebrae. Between these 
rows four pairs of foramina ~ransmit  the posterior sacral nerves 
from the sacral canal, which extends through the bone from 
base t o  near the apex, and forms the lower end of the spinal 
canal. By its borders the sacrum is articulated with the haunch- 
bones-by its base with the last lumbar vertebra, by its apex with 
the coccyx. The  human sacrum is broader in proportion to its 
length than in other mammals; this great breadth gives solidity to 
the lower part of the spine, and, conjoined with the size of the 
lateral articular surfaces, it permits a more perfect junction with 
the haunch-bones, and is correlated with the erect position. Owing 
to the need in woman for a wide pelvis, the sacrum is broader 
than in man. (For details see A. M. Paterson, "The Human 
Sacrum," Sci. Trans. R .  Dzlblifz Soc. vol. v. ser. 2.) 

Coccyx.-The coccyx consists of four or five vertebrae in the 
human spine though the last one is  sometimes suppressed. I t  is 
the rudimentary tail, but instead of projectiilg back, as in mam- 
mals generally, is curved forward, an arrangement also found in 
the anthropoid apes and in Hoffmann's sloth. The vertebrae of 
which it is composed are small, and represent merely the bodies 
and transverse processes of the true vertebrae. There are no 
arches. 

The human spine is more uniform in length in persons of the 
same race than might be supposed, variation in  the height of 

adults being due chiefly to differences in  the length of the lower 
limbs. The average length of the spine is 2 8  in.; its widest part 
is a t  the base of the sacrum, from which i t  tapers down to the 
tip of the coccyx. I t  diminishes also in breadth from the  base of 
the sacrum upwards to  widen again in the region of the neck. 
Behind and laterally it  presents an irregular outline, but in  front 
it  is more uniformly rounded, owing to the convex form of the 
antero-lateral surfaces of the bodies of its vertebrae. I n  its 
general. contour two series of curves may be seen, a n  antero- 
posterior and a lateral. The antero-posterior is the more jm- 
portant. I n  the infant a t  birth the sacro-coccygeal part of the 
spine is concave forward, but the rest of the spine is almost 
straight. When the infant begins to sit up, a convexity forward 
in the region of the  neck appears, and subsequently, as  the child 
learns to walk, a convexity forward in the region of the loins. 
Hence in the adult spine a series of convexo-concave curves are 
found, which are alternate and mutually dependent, and are asso- 
ciated with the erect attitude of man. il lateral curve, con- 
vex to the right, opposite the third, fourth and fifth thoracic 
vertebrae, with compensatory curve convex to the left immediately 
above and below, is due apparently to thc grcdirr ust: of iile rigiii 
arm. I n  disease of the spine its natural curvatures are much in- 
creased, and the deformity known as humpback is produced. As 
the spine forms the central part of the axial skeleton, i t  acts as 
a column t o  support not only the weight of the body, but  of all 
that can be carried on the head, back and in the upper limbs: by its 
transverse and spinous processes it  serves also to  give attachment 
to numerous muscles, and the transverse processes of i ts  thoracic 
vertebrae are also for articulation with the ribs. 

Thorax.-The thorax, pectus or chest is a cavity, the walls 
of which are formed of bone and of cartilage. I t s  skeleton consists 
of the sternum in front, the twelve thoracic vertebrae behind, and 
the twelve ribs, with their corresponding cartilages, on each side. 

Sternum-The sternum or breast bone is an elongated bone 
which inclines downward and forward in the front wall of the 
chest. I t  consists of three parts-an upper, called manubrium or 
presternum; a middle, the gladiolus or mesosternum; and a lower, 
the ensiform process or xiphisternum. I t s  anterior and posterior 
surfaces are marked by transverse lines, which indicate not only 
the subdivision of the entire bone into three parts, but that of the 
mesosternum into four originally distinct segments. Each lateral 

I 

- 
F R O M  A R T H U R  T H O M P S O N  IN  C U N N I N G H A M ,  

border is marked by seven de- 
pressed surfaces for articulation 
with the seven upper ribs; a t  each 
side of the upper border of the 
presternum is a sinuous depres- 
sion, where the clavicle articu- 
lates. The xiphisternum remains 
cartilaginous up to a late period 
of life. 

Ribs.-The ribs or costae, 
twelve on each side of the thorax, 
consist not only of the bony ribs, 
but of a bar of cartilage con- 
tinuous with the anterior end of 
each bone, c_alled a costal carti- 
lage, so that they furnish ex- 
amples of a cartilaginous skeleton 
in the adult human body; in  aged 

1 "TEXT B O O K  O F  A N A T O M Y  ( O X F O R D  M E D I C A L  persons these cartilages usually 
I C A T I O N S )  become converted into bone. The 
. X.--THE THORAX. S E E N  FROM upper seven ribs are connected 

FRONT by their costal cartilages t o  the 
e of the sternum, and are called true ribs; the lower five do 
t reach the sternum, and are named false, and of these the two 

west, from being comparatively unattached in front, are called 
atilzg. All the ribs are articulated behind to the thoracic ver- 
rae, and as they are symmetrical on the two sides of the body, 
ribs in  any given animal are always twice as numerous as  the 

racic vertebrae in that animal. They form a series of osseo- 
tilaginous arches, which extend more or less perfectly around 
sides of the chest. A rib is an elongated bone, and a s  a rule 
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possesses a head, a neck, a tubercle and a shaft. The head usually 
has two articular surfaces, and is connected to the side of the body 
of two adjacent thoracic vertebrae; the neck is a constricted part 
of the bone, uniting the head to the shaft; the tubercle, close to 
the junction of the shaft and neck, is the part which articulates 
with the transverse process of the vertebra. The shaft is com- 
pressed, possesses an inner and outer surface, and an upper and 
lower border, but from the shaft being somewhat twisted on itself, 
the direction of the surfaces and borders is not uniform through- 
out the length of the bone. The ribs slope from their attach- 
ments to the spine, a t  first outward, downward and backward, 
then downward and forward, and where the curve changes from 
the backward to the forward direction an angle is formed on the 
rib. The angle and the tubercle are a t  the same place in the first 
rib and in each succeeding rib the angle is a little farther from 
the tubercle than in the last. 

The surface of the first rib which is not in contact with the lung 
is directed upward, forward and outward while that of the second 
rib is much more outward; the eleventh and twelfth ribs are rudi- 
mentary, have neither neck nor tubercle, and are pointed ante- 
riorly. The ribs increase in  length from the first to the seventh or 
eighth, and then diminish to the twelfth; the first and twelfth 
are therefore the shortest ribs. The first and second costal carti- 
lages are almost horizontal, but the others are directed upward 
and inward. 

In  its general form the chest is like a barrel which is wider 
below than above. I t  is rounded at  the sides and flattened in front 
and behind, so that a man can lie either on his back or his belly. 
I ts  upper opening slopes downward and forward, is small in size, 
and allows the passage of the windpipe, gullet, large veins and 
nerves into the chest, and of several large arteries out of the chest 
into the neck. The base or lower boundary of the cavity is much 
larger than the upper, slopes downward and backward, and is oc- 

FROM A. H. YOUNG A N D  ARTHUR ROBINSON I N  C U N N I N G H A M ,  "TEXT.BOOK O F  ANATOMY', 

(OXFORD MEDICAL PUBLICATIONS) 

F I G .  4 .- TRANSVERSE S E C T I O N  O F  A FERRET EMBRYO.  S H O W I N G  FURTHER 
DIFFERENTIATION OF T H E  MESODERM 

cupied by the diaphragm (q.v.), which separates the chest from 
the abdomen. The transverse diameter is greater than the antero- 
posterior, and the antero-posterior is greater laterally, where the 
lungs are lodged, than in the mesial plane, which is occupied by 
the heart. 

Embryology.-The first stiffening of the embryo is the forma- 
tion of the notochord, which in higher vertebrates is temporary 
and is not converted into cartilage or bone. I t  is derived from the 
entoderm or inner of the three layers of the embryo while the 
bony skeleton is formed from the mesoderm or middle layer and, 

just as the entoderm is an older layer of the embryo than the 
mesoderm, so the notochord or entodermal skeleton precedes, 
both ir, embryology and in phylogeny or comparative anatomy, 
the bony mesodermal skeleton. 

In  the accompanying figure (fig. 4) the notochord is seen in 
section fully formed and lying between the entoderm and the 
neural canal. I ts  first formation is a t  an earlier period than this, 
before the neural groove has closed into a canal, and it  appears at  
first as an upward groove from the most dorsal part of the ento- 
derm in what will later on be the cervical region of the embryo. 
The groove, by the union of its edges, becomes a tube, but the 
cavity of this is soon obliterated by the growth of its cells, so that 
a solid elastic rod is formed which grows forward as  far as the 
pituitary region of the skull and backward to where the end of the 
coccyx will be. 

While the development of the notochord is going on the meso- 
dkrm on each side of it  is dividing itself into a series of masses 
called mesodermic somites (see fig. 4, PS) or protovertebrae. This 
process begins in the cervical region and proceeds forward and 
backward until thirty-eight pairs have been formed for the neck 
and trunk and probably four extra ones for the occipital region 
of the skull. Each of these somites consists of three parts: that 
nearest the surface ectoderm is the cutaneous lamella (fig. 4, CL). 
Deep to this and separated in the earlier-formed somites by a 
space is the muscle layer (fig. 4, ML) while deepest of all and 
nearest the nerve cord and notochord is the scleratogenous layer 
(fig. 4, SL). I t  is this layer which gradually meets its fellow of 
the opposite side and encloses the nerve cord and the notochord in 
continuous tubes of mesodermal tissue, thus forming the membra- 
nous vertebral column, which is perforated for the exit of the 
spinal nerves, but the intervals between the successive mesodermic 
somites are still marked by the tissue being rather denser there. 
The next stage is conversion into cartilage of each segment of the 
membranous vertebral column surrounding the notochord. I n  this 
way the bodies of the cartilaginous vertebrae are formed and each 
of these is segmental, that is, it corresponds t o  a muscle segment 
and a spinal nerve. The cartilaginous neural arch, however, which 
surrounds the nerve cord is intersegmental and is formed in the 
denser fibrous tissue which separates each somite from the next. 
This also applies to the cartilaginous ribs which appear in the 
fibrous intervals (myocommata) between the muscle plates (myo- 
tomes), and so it  is easy to  realize that each typical rib must 
articulate with the bodies of two adjacent vertebrae, but with 
the neural arch, through its tranverse process, of only one. 

The intersegmental tissue between the bodies of the vertebrae 
becomes the intervertebral discs and in the centre of these a pulpy 
mass is found which contains some remnants of the notochord. 
Elsewhere this structure is pressed out of existence and there is no 
further use for it  when the cartilaginous vertebrae are once 
formed. One other series of structures must be mentioned though 
they do not play any great part in human development. I n  the 
intersegmental tissue ventral to  each of the intervertebral discs 
a transverse rod of cells, known as a hypochordal bar, is formed 
which connects the heads of two opposite ribs. I n  man the greater 
number of these disappear, but in the case of the atlas the rod 
chondrifies to form the anterior (ventral) arch which is therefore 
intersegmental, while the segmental body of the atlas, through 
which the notochord is passing, joins the axis to  form the odontoid 
process. These hypochordal bars are the last remnant in man of 
the haemal arch of the vertebrae of fishes (see subsection on 
comparative anatomy). I n  the cervical region the ribs form the 
ventral boundary of the foramen for  the vertebral artery. They 
are so short that they become fused with the centrum and trans- 
verse process, leaving the vertebrarterial canal between. Some- 
times in the seventh cervical vertebra the rib element is much 
longer and remains as a separate cervical rib with definite joints. 

The sternum is developed according to G. Ruge by a fusion of 
the ventral ends of the ribs on each side thus forming two parallel 
longitudinal bars which chondrify and eventually fuse together in 
the mid line. The anterior seven or sometimes eight ribs reach 
the sternum, but the ventral ends of the ninth and sometimes the 
eighth probably remain as the xiphisternum. The  morphological 
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meaning of the sternum and surrounding parts cannot be settled 
entirely by a study of their development even when combined with 
what we know of their comparative anatomy or phylogeny. Pro- 
fessor A. M. Paterson (The Human Sternum, London, 1904) takes 

I I 

- 
FROM A R T H U R  THOMPSON; I N  CUNNINGHAM. "TEXT-BOOK OF ANATOMY" (OXFORD MEDICAL 
PUBLICATIONSJ 

FIG. 5.- OSSIFICATION O F  VERTEBRAE 

a different view from the foregoing and regards the sternum as 
derived from the shoulder girdle. T o  this point of view we shall 
return in the section on comparative anatomy. The position of 
the vertebral and sternal centres of ossification is shown in figs. 
5, 6 and 7. The ribs ossify by one primary centre appearing about 
the sixth week and by secondary ones for the tubercle and head. 
The sternum is ossified by centres which do not appear opposite 
the attachment of the ribs but alternately with them, so that 
although the original cartilaginous structure is probably inter- 
segmental the bony segments are segmental like those of the 
vertebral centra. 

For further details see C. S. McMurrich, The Development of the 
Human Body (London, 1 9 2 3 ) .  This includes bibliography, but G .  
Ruge's paper on the development of the sternum (Morph. Jahrb. vi. 
1880) is of special importance. 

C o m p a r a t i v e  Anatomy.-Just as in development the 
notochord forms the earliest structure for stiffening the embryo, 
so in the animal kingdom it appears before the true vertebral 
column is evolved. This is so important that the older phylum 
of Vertebrata has now been expanded into that of Chordata to 
include all animals which either permanently or temporarily 

possess a notochord. In the subphylum 
Adelochorda, which includes the worm-like 
Balanoglossus, as well as the colonial forms 
Rhabdopleura and Cephalodiscus, an ento- 
dermal structure, apparently correspond- 
ing to the notochord of higher forms, is 
found in the dorsal wall of the pharynx. 
I n  the subphylum Urochorda or Tunicata, 
t o  which the ascidians or sea-squirts be- 

"long, the notochord is present in the tail 
region only and as a rule disappears after 
the metamorphosis from the larval to the 
adult form. I n  the Acrania, which are 

FROM ART*B THOMPSON 
CUNNINGRAY, represented by  Amphioxus (the lancelet) 
ANATOMY" (OXFORD MEDICAL and are sometimes classed as the lowest - 

PUBLICATIONS) 

F I G. 6 .- - OSSIFICATION 
division of the subphylum Vertebrata, the 

OF SACRUM notochord is permanent and extends the 
(a, a) C e n t r e s  for bodies, whole length of the animal. Both this and 
(bp b) E p i p h y s i a l  p l a t e s  the nerve cord dorsal to it  are enclosed in 
on b o d i e s ,  (c, c) Centres 
for costal elements, (d, d )  tubes of mesodermal connective tissue 
C e n t r e s  for  neural arches, which are continuous with the fibrous myo- 
(el e, Lateral epiphyses commata between the myotomes. Here 
then is a notochord and a membranous vertebral column resem- 
bling a stage in man's development. 

I n  the Cyclostomata (hags and lampreys) the notochord and 
its sheath persist through life, but in the adult lamprey (Petro- 
myzon) cartilaginous neural arches are developed. In  cartilaginous 
ganoid fishes like the sturgeon, the notochord is persistent and 
has a strong fibrous sheath into which the cartilage from the 
neural arches encroaches while in the elasmobranch fishes (sharks 
and rays) the cartilaginous centra are formed and grow into the 
notochord, thus causing its partial absorption. Each centrum is 

deeply concave toward both the head and tail; such a vertebra is 
spoken of as amphicoelous and with one exception is always found 
in fishes which have centra. I n  the bony fish (Teleostei) and 
mudfish (Dipnoi) the vertebrae are ossified. 

A vertebra from the tail of a bony fish like the herring has a 
ventral (haemal) arch surrounding the caudal blood-vessels and 
,corresponding to the dorsal or neural arch which is also present. 
I n  the anterior or visceral part of the body the haemal arch is 
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F I G .  7 .- - OSSIFICATION O F  THE STERNUM. SHOWING THE S E C O N D  A S  
WELL A S  T H E  THIRD SEGMENT O F  THE BODY POSSESSING TWO CENTRES 

split and its two sides spread out deep to the muscles and form 
the ribs. I n  the elasmobranchs on the other hand the ribs lie 
among the muscles as they do in higher vertebrates, and the fact 
that both kinds of ribs are coexistent in the same segments in 
the interesting and archaic Nilotic fish Polypterus bichir shows 
that they are developed independently of one another. The 
sternum is never found in fishes with the possible exception of 
the comb-toothed shark (Notidanus). Among the Amphibia the 
tailed forms (Urodela) have amphicoelous vertebrae in embryonic 
life and so have some of the adult salamanders, but usually the 
intercentral remnants of the notochord are pressed out of existence 
by the forward growth of the centrum behind it, so that  in the 
adult each vertebra is only concave behind (opisthocoelous). I n  
the Anura (frogs and toads), on the other hand, the centra are 
usually concave forward (procoelous) and some of the posterior 
ones become fused into a long delicate bone, the urostyle. The 
ribs of urodeles have forked vertebral ends and are thus attached 
to the centrum as well as  to  the neural arch of a vertebra; this 

forking is supposed to be homol- 
ogous with the double ribs of 
Polypterus already referred to. 
The sternum as a constant struc- 
ture first appears in amphibians 
and is more closely connected 
with the shoulder girdle than 
with the ribs, the ventral ends 
of which, except in  the salaman- 

FIG. 8.- ANTERIOR SURFACE OF der Necturus, are rudimentary. 
SIXTH CERV ICAL VERTEBRA OF DOG I t  is not certain whether i t  is the 
homologue of the sternum of the fish Notidanus; the subject is 
discussed by T. J. Parker and A. M. Paterson (The Human 
Sternum, London, 1904, p. so).  

I n  Reptilia the centra of the vertebrae are usually procoelous, 
though there are a few examples, such as the archaic Tuatera 
lizard (Sphenodon), in which the amphicoelous arrangement per- 
sists. There are several cervical vertebrae instead of one, which 
is all the amphibians have. The  odontoid bone is usually separate 
both from the atlas and axis. Two sacral vertebrae (i.e., ver- 
tebrae articulating with the ilium) are generally present instead 
of the one of the Amphibia, but they are not fused together as in 
mammals. I n  the tail region haemal arches are often found en- 
closing the caudal artery and vein as in urodele amphibians; in 
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median keel (carina) projecting from it,  while the non-flying, 
ostrich-like birds (Ratitae) have no such structure. 

In  Mammalia the centra articulate by means of the inter- 
vertebral disks and it is only in this class that the epiphysial plates 
appear though these are absent in the Monotremata (duck-mole 
etc.) and Sirenia (sea-cows). The cervical vertebrae are with a 
few exceptions (two-toed and three-toed sloths and the manatee 
or  sea-cow) always seven in number, and some, usually all, of 
them have a vertebrarterial canal in the transverse process I n  
some of the Cetacea they are fused together. In  the Ornitho- 
rhynchus the odontoid is a separate bone, as in many reptiles, 
but  this part includes the facets by means of which the axis and 

some species these are separate and are then spoken of as chevron 
bones. I n  the Crocodilia intervertebral disks first appear. Ribs 
are present in the cervical, thoracic and lumbar regions, and in 
the Chelonia (tortoises) the cer- 
vical ones blend with the verte- 
brae as they do in higher forms. 
I n  crocodiles a definite vertebrar- 
terial canal is established in the 
cervical region which hencefor- 
ward becomes permanent. The 
shafts of the ribs are sometimes 
all in one piece as in snakes or 
they may be developed by three 
separate centres as in  Sphenodon 
with intervening joints. 

I n  Crocodilia and Sphenodon there are spurs from each thoracic 
rib which overlap the next rib behind and are known as uncinate 
processes; they are developed in connection with the origin of the 
external oblique muscle of the abdomen and are very constant 
in  birds. The ventral elements of some 
of the hinder ribs are found in the 
Crocodilia lying loose in the myocommata 
of the rectus and obliquus internus (in- 
scriptiones tendineae) and are known as 
abdominal ribs, while the sacral vertebrae 
articulate with the ilium through the inter- 
vention of short rods of bone, sometimes 
called pleurapophyses, which are no doubt 
sacral ribs. The sternum of reptiles is a 
broad plate of cartilage which may be 
calcified but is seldom converted into true 
bone; it  always articulates with the cora- 
coids (see section Appendiczilur) anteriorly 
and with a variable number of ribs laterally ~~D,~6 :o ,Zo0L0G'CAL 
and posteriorly. I t  should not be con- FIG. 10.-INTERCENTRA 

founded with the dagger-shaped inter- O F  LOWER PART O F  THE 

clavicle which, like the clavicles, is aVERTEBRAL 

membrane bone and overlaps the sternum ventrally. 
I n  birds the characteristics are largely reptilian with some 

specialized adaptations to their bipedal locomotion and power 
of flight. One effect of this is that the two true sacral vertebrae 
become secondarily fused with the adjacent lumbar, caudal and 
even thoracic, and these again fuse with the ilium so that the 
posterior part of a bird's trunk is very rigid. The neck, on the 
other hand, is very movable and the centra articulate by means 
of saddle-shaped joints which give the maxilnum of movement 
combined with strength (see JOINTS). The caudal vertebrae are 
fused into a flattened bone, the pygostyle, to support the tail 
feathers. In  the fossil bird Ar- 
chaeopteryx the centra are am- s P l ~ o ~ s  PROCESS 

phicoelous and the long tail has 
separate caudal vertebrae. The METAKIPHYS.S 

ribs are few and consist of dorsal 
and ventral parts; the former al- RANSVERSE PROCESS 

most always have uncinate pro- 
cesses. Free cervical ribs are 
often present and Archaeopteryx CHEVRON BONE 

possessed abdominal ribs. The F I G .  11.- ANTERIOR S U R F A C E  OF 
sternum is very large and in fly- FOURTH C A U D A L  VERTEBRA O F  
ine birds (Carinatae) has a PORPOlSE (PHOCAENA C O M M U N I S )  

ones are remarkable for usually having chevron bones (shaped 
like a V) on the ventral surface of the intercentral articulation. 
These protect the caudal vessels and give attachment to  the 
ventral tail muscles. The ribs in mammals correspond in number 
to  the thoracic vertebrae. I n  typical pronograde mammals the 
shape of the ribs differs from that of the higher Primates and 
man: they are so curved that the dorso-ventral diameter of the 
thorax is greater than the transverse while in the higher Primates 
the thorax is broader from side to side than it is dorso-ventrally. 
In  this respect the bats agree with man and the lemurs with the 
pronograde mammals. 

For further details and literature see S. H. Reynolds, The Vevtebratcl 

atlas articulate. The thoracic vertebrae vary from ten in some of 
the whales and the peba armadillo to twenty-four in the two- 
toed sloth, though thirteen or fourteen is the commonest number. 
In  the anterior part of the thoracic region the spines point back- 
ward, while in the posterior thoracic and lumbar regions they 
have a forward direction. There is always one spine in the pos- 
terior thoracic region which is vertical, and the vertebra which 
bears this is known as the anticlirtal vertebra. The lumbar ver- 
tebrae vary from two in the Ornithorhynchus and some of the 
armadillos to twenty-one in the dolphin, the average number 
being probably six. Both the mammillary and accessory tubercles 
are in some forms greatly enlarged. I t  is usually held that the 
former are morphologically muscular processes while the latter 
represent the transverse processes of the thoracic vertebrae. I n  
the American edentates additional articular processes (zygapo- 
physes) are developed, so that these animals are sometimes divided 
from the old-world edentates and spoken of as Xenarthra. 

Lying ventral to  the intervertebral disks in many mammals 
small paired ossicles are occasionally found; these are called 
intercentra and are ossifications 
in the hypochordal bar (see sub- 
section on embryology). They 
probably represent the places 
where the chevron bones or hae- 
ma1 arches would be attached 
and are the serial homologues 
of the anterior arch of the atlas 
(see fig. 10); these intercentra, 
either as paired or median os- 

I sicles, are often found in lizards 
The sacrum consists of true sacral 
vertebrae, which directly articu- 
late with the sacrum, and false, F I G .  12.-STERNUM A N D  STRONGLY 

which are caudal vertebrae fused OSSIFIED RIBS O F  GREAT ARMA- 

with the others to form a single DILLO ( P R 1 O D O N  

bone. There is also reason to believe that vertebrae which are 
originally lumbar become secondarily included in the sacrum be- 
cause in the development of man the pelvis is a t  first attached 
to the thirtieth vertebra, but gradually shifts forward until it 
reaches the twenty-fifth, twenty-sixth and twenty-seventh; the 
twenty-fifth or first sacral vertebra, however, often reverts to  
the lumbar type and sometimes may do so on one side only. 

Taking the vertebrae which fuse together as an arbitrary 
definition of the sacrum, we find that the number may vary from 
one in Cercopitlzeczis patas to thirteen in some of the armadillos, 
and, if the Cetacea are included, seventeen in the bottle-nosed 
dolphin, Tursiops. Four seems to be about the average in the 
mammalia and of these one or two are true sacral. I n  some of 
the Edentata the posterior sacral vertebrae are fused with the 
ischiurn, in other words the great sacro-sciatic ligament is ossified. 
The tail vertebrae vary from none at  all in the bat Megaderma 
to forty-nine in  the pangolin (Manis macrura). The anterior 

F I G ,  13 .- DIAGRAMMATIC S ECT ION REPRES ENT ING T HE  RELAT IONS OF 
THE SHOULDER GIRDLE TO THE TRUNK 
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APPENDICULAR SKELETON 

The bony frame

w

ork of the upper and lower limbs is built up 
on the same plan in both. Each consists of a limb girdle connect- 
ing it with the axial skeleton, a proximal single bone segment, 
a distal double bone segment, the hand and foot segments and 
the digits (phalanges). I t  should be understood that in the fol- 
lowing descriptions the terms internal and external are used in 
relation to  the mid-line of the body and not to that of the limb. 

Upper Limb.-The upper 
limb in man consists of a proxi- 
mal part or shoulder, a distal part 
or hand, and an intermediate ACROMION PROCESS 

shaft, which consists of an upper 
arm, and a forearm. I n  each of 
these subdivisi~ns cert2in bones CORACOID PROCESS 

OF 3CAPULR 

are found: in the shoulder, the 
clavicle and scapula; in the upper 
arm, the humerfls; in the iore- 
arm, the radius and ulna, the bone 
of the upper arm in man being 
longer than the bones of the fore- 
arm; in the hand, the carpal and 
metacarpal bones and the pha- 
langes The scapula and clavicle 
together form an imperfect bony 
arch, the Shoulder Girdle; the 
shaft and hand form a free di- 
vergent Appendage. The shoulder 
girdle is the direct medium of 
connection between the axial 
skeleton and the divergent part 
of the limb; its anterior segment, 
the clavicle, articulates with the 
upper end of the sternum, whilst 
its posterior segment, the scapula, 
approaches, but does not reach, 1- 1 
the dorsal spines. F IG.  14.- APPENDICULAR SKELETON 

Clavicle.-The clavicle or coI- OF LEFT UPPER LIMB 

lar bone (fig. 14) is an elongated bone which extends from the 
upper end of the sternum horizontally outward, to articulate 
with the acromion process of the scapula. I t  presents a strong 
sigmoidal curve, is slender in the female, but powerful in muscular 
males; its sternal end is thick and somewhat triangular; its acrom- 
ial end, flattened from above downward, has an oval articular 
surface for the acromion. I t s  shaft has four surfaces for the 
attachment of muscles; and strong ligaments connecting it  with 
the coracoid and the first rib. 

Scapz~1a.-The scapula or shoulder blade (fig. 14) is present 
in all mammals. It lies a t  the upper and back part of the wall of 
the chest, reaching from the second to the seventh rib. I ts  form is 
plate-like and triangular, with three surfaces, three borders and 
three angles. I t s  ventral surface is in relation to the ribs, from 
which it  is separated by certain muscles: the dorsum is traversed 
from behind forward by a prominent spine, which subdivides this 
aspect of the bone into a supra-spinoz~s and an infra-spinozu fossa. 
The spine arches forward to end in a broad flattened process, the 
acromioa, which has an oval articular surface for the clavicle; 
both spine and acromion are largely developed in the human 
scapula in correlation with the great size of the trapezius and del- 
toid muscles, which are concerned in the elevation and abduction 
of the upper limb. The borders of the scapula give attachment to 
several muscles. The angles are inferior, antero-superior and 
postero-superior. The antero-superior is truncated and has a large, 
shallow, oval, smooth surface, the glenoid fossa, for articulation 
with the humerus, to  for^ the shoulder joint. Overhanging the 
glenoid fossa is a curved beak-like process. the coracoid, cor- 

responding with the separate coracoid bone of mocotremes, birds 
and reptiles. 

Hume~zrs.-The humerus (fig. 14) is a long bone. and consists 
of a shaft and two extremities. The upper extremity possesses 
a convex spheroidal smooth surface, the Izead, for articulation 
with the glenoid fossa of the scapula; it  1s surrounded by a narrow 
constricted neck, and where the neck and shaft become continuous 
with each other, two processes or tuberosities are found, to  which 
are attached the rotator muscles arising from the scapular fossae. 
Between the tuberosities is a groove in which the long tendon 
of the biceps rests. The shaft is triangular in section above, but 
flattened and expanded below. -4 shallow groove winds round 
the back of the bone, in which the musculo-spiral nerve is lodged. 
The lower extremity consists of an articular and a non-articular 
portion. The articular has a small head externally for the radius, 
and a pulley internally for the movements of the ulna in flexion 
and extension of the limb. The non-articular part has pro- 
jections on its inner and outer aspects, the internal and external 
condyles; each is surmounted by a sz~pracondylar ridge, and the 
internal condyle and ridge attach the muscles passing to the flexor 
surface ~f the forearm, ~xvhile the external are  fa r  those passing 
to the extensor surface. 

Before describing the two bones of the forearm, the range of 
movement which can take place between them should be noticed. 
I n  one position, supine, they lie parallel to each other, the radius 
being the more external bone, and the palm of the hand being 
directed forward; in the other or prone position the radius crosses 
obliquely in front of the ulna, and the palm of the hand is 
directed backward. Not only the bones of the forearm, but those 
of the hand are supposed to be in the supine position when they 
are described. 

Radius.-The radius (fig. 14) is the outer bone of the forearm, 
and possesses a shaft and two extremities. The upper extremity 
or head has a shallow, smooth cup for articulation with the 
humerus; the outer margin of the cup is also smooth, for articula- 
tion with the ulna and orbicular ligament; below the cup is a 
constricted neck, and immediately below the neck a tuberoszty 
for the insertion of the biceps. Tne shaft of the bone possesses 
three surfaces for the attachment of muscles and a sharp inner 
border for the interosseous membrane. The lower end of the bone 
is much broader than the upper, and is marked posteriorly by 
grooves for the lodgment of tendons passing to the back of the 
hand: from its outer border a pointed styloid process projects 
downward; its inner border has a smooth shallow fossa for articu- 
lation with the ulna, and its broad lower surface is smooth and 
concave, for articulation with the scaphoid and semilunar bones 
of the wrist. 

Ulna.-The ulna (fig. 14) is also a long bone. I t s  upper end is 
subdivided into two strong processes by a deep fossa which pos- 
sesses a smooth surface for articulation with the humerus. The 
anterior process is rough in front for the insertion of the 
brachialis anticus, whilst the posterior or olecravon process gives 
insertion to the large triceps muscle of the upper arm. Im- 
mediately below the outer border of the great fossa is the s??zall 
sigrnoid cavity for articulation with the side of the head of the 
radius. The shaft of the bone has three surfaces for the attach- 
ment of muscles, and a sharp outer border for the interosseous 
membrane. The lower end, much smaller thaii the upper, has a 
pointed styloid process and a smooth articular surface, the outer 
portion of which is for the lower end of the radius, the lower part 
for moving on a cartilage of the wrist joint called the triangular 
fibro-cartilage. 

Hand.-The hand consists of the carpus or  wrist, the meta- 
carpus or palm and the free digits, the thumb and four fingers. 
Anatomists describe it  with the palm turned to the front, and 
with its axis in line with the axis of the forearm. 

The carpal or wrist bones (fig. 14) are elght in  number arranged 
in two rows, a proximal, consisting of the scaphoid, semilunar, 
cuneiform and pisiform, and a distal, consisting of a trapezium, 
trapezoid, os magnum and unciform; the bones in each row being 
named in the order they are met with, from the radial or outer 
to the ulnar or inner side of the wrist. 
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The metacarpal bones are five in number (fig. 14). They are / nence, or tuber ischii. The tuberosity, a thick, rough and strong 

miniature long bones, and each possesses a shaft and two ex- process, gives origin to several powerful muscles: on it the body 
tremities. The metacarpal of the thumb is the shortest, and rests in the sitting posture; a flattened ramus ascends from i t  to 
diverges outward from the rest; its carpal extremity is saddle- / join the lower ramus of the pubis, and completes both the pubic 
shaped, for  articulation with the trapezium; its shaft is some- arch and the margin of the obturator foramen. 
what compressed, and its phalangeal end is smooth and rounded, I Pelvis.-By the articulation of the two innominate bones with 
for the first phalanx of the thumb. The four other metacarpal / each other in front a t  the pubic symphysis, and with the sides of 
bones belong to the four fingers. Their carpal ends articulate with 
the trapezoid, os magnum and unciform: their phalangeal ends 
articulate with the proximal phalanges of the fingers. 

The number of digits in the hand is five. They are distinguished 
by the names of pollex or thumb, index, medius, annularis and 
minimus. Their skeleton consists of fourteen bones named 
phalanges, of which the thumb has two, and each of the four 
fingers three. Each is a miniature long bone, with two articular 
extremities and an intermediate shaft, except the terminal 
phalanges in which the distal end is rounded for the nail. 

Lower Limb.-The lower limb consists of a proximal part 
or haunch, a distal part or foot, and an intermediate shaft sub- 
divided into thigh and leg. Each part has its appropriate skeleton 
(the thigh-bone in man being longer than the leg-bones). The 

the sacrum behind, the osseous 
walls of the cavity of the pelvis 
are formed. This cavity is sub- 
divided into a false and a true 
pelvis. The false pelvis lies be- 
tween the expanded wing-like 
portions of the two ilia. The true 
pelvis lies below the two ilio- 
pectineal lines and the base of 
the sacrum, which surround the 
upper orifice or brim of the true 
pelvis, or pelvic inlet, whilst its 
lower orifice or outlet is bounded 
behind by the coccyx, laterally by 

bone of the haunch (0s innominatum) forms an arch or pelvic 1 the ischial tuberosities, and in 
girdle, which articulates behind with the side of the sacrum, and front by the pubic arch. In  the 
arches forward to articulate with I erect attitude the pelvis is so in- 
the opposite haunch-bone a t  the A s*CRAL clined that the plane of the brim 
pubic symphysis. I t  is the direct forms with the horizontal plane 
medium of connection between 1 an angle of from 60" to 65". The 
the axial skeleton and the shaft 

TI(E 
I axis of the cavity is curved, and 

and foot, which form a free di- is represented by a line dropped 
vergent appendage. THE Two PLIBK B~~~~ 

The os i n n o m i n a t u m ,  or MEETING V( FRO* 
AT WE SvuPwrar 

perpendicularly from the planes 
of the brim, the cavity and the El 

haunch-bone, is a large irregular FIG. 1 5  - D IAG RA MMAT IC S ECT ION 
plate-like bone, which forms the S H O W I N G  RELATIONS O F  PELVIC 

lateral and inferior boundary of T H E  T R U N K  

the cavity of the pelvis. In  early life it  consists of three bones- 
ilium, ischium and pubis-which unite about the twenty-fifth year 
into a single bone. These bones converge, and join to  form a 
cup, the acetabulum, on the outer surface of the bone, which 
lodges the head of the thigh-bone a t  the hip-joint. At the bottom 
of the acetabulum is a depression, to  the sides of which the 
ligamenturn teres of the hip-joint is attached. From the aceta- 
bulum the ilium extends upward and backward, the ischium down- 
ward and backward, the pubis forward, inward and downward. 
Below the acetabulum is a large hole, the obturator foramen, 
which is bounded by the ischium and pubes; behind and above 
the acetabulum is the deep sciatic notch, which is bounded by 
the ischium and ilium, and below this is the small sciatic notch. 

Z1iunz.-The ilium (fig. 16) in man is a broad plate-like bone, 
the lower end of which aids in forming the acetabulum, while the 
upper end forms the iliac crest, which, in man, is elongated into 
the sinuous crest of the ilium. This crest affords attachment to 
the broad muscles which form the wall of the abdominal cavity. 
One surface of the ilium is external, and marked by curved lines 
which subdivide it into areas for the origin of the muscles of the 
buttock; another is anterior, and hollowed out to give origin to the 
iliacus muscle; the third, or internal, surface articulates posteriorly 
with the sacrum, whilst anteriorly it  forms a part of the wall of 
the true pelvis. The external is separated from the anterior surface 
by a border which joins the anterior end of the crest, where it 
forms a process, the anterior superior spine. Between the anterior 
and internal surfaces is the ilio-pectineal line, which forms part of 
the line of separation between the true and false pelvis. 

Pubis.-The pubis (fig. 16) is also a three-sided, prismatic, 
rod-like bone, the fundamental form of which is obscured by the 
modification in shape of its inner end. I n  human anatomy it is 
customary to regard it  as consisting of a body and of two branches, 
an upper and a lower ranzus. Projecting forward from the junction 
of the body and upper ramus is the pubic spine, a landmark in 
surgery, and to this the ilio-pectineal line may be traced. 

Ischiz~n~.-The ischium (fig. I 6) also has the fundamental form 
of a three-sided prismatic rod. One extremity (the upper) com- 
pletes the acetabulum, whilst the lower forms the large promi- 

outlet; a t  the brim it  is directed 
downward and backward. a t  the 
outlet downward and a little for- 
ward. Owing to the inclination of - -- 

the pelvis, the base of the sacrum F I G .  I ~ . - - A ~ P E N D I C U L A R  SKELETON 

is nearly 4 in. higher than the O F  T H E  LEFT 

upper border of the pubic symphysis. The female pelvis is dis- 
tinguished from the male by certain sexual characters. The bones 
are more slender, the ridges and processes for muscular attach- 
ment more feeble, the breadth and capacity greater, the depth 
less, giving the greater breadth to the hips of a woman; the inlet 
more nearly circular, the pubic arch wider, the distance between 
the tuberosities greater, and the acetabulum smaller in the female 
than in the male. The greater capacity of the woman's over the 
man's pelvis is to  afford greater room for  the expansion of the 
uterus during pregnancy, and for  the expulsion of the child at  
the time of birth. 

Femur.-The femur or thigh-bone (fig. 16) is the longest bone 
in the body, and consists of a shaft and two extremities. The 
upper extremity or head has a smooth hemispherical surface, in 
uhich an oval roughened fossa, for the attachment of the liga- 
mentum teres of the hip, is found; from the head a strong elon- 
gated neck passes downward and outward to join the upper end of 
the shaft; the place of junction is marked by two processes or 
trochanters; to the external or great trochanter are attached many 
muscles; the internal or lesser trochanter gives attachment to the 
psoas and iliacus. A line drawn through the axis of the head and 
neck forms with a vertical line drawn through the shaft an angle 
of 30"; in a woman this angle is a little less obtuse, and the ob- 
liquity of the shaft of the femur is slightly greater. T h e  shaft is 
almost cylindrical about its centre, but expanded above and bclow; 
its front and sides give origin to the extensor muscles of the leg; 
behind there is a rough ridge, which gives attachment to  several 
muscles. The lower end of the bone presents a large smooth irrtic- 
ular surface for the knee-joint, the anterior portion of which forms 
a trochlea or pulley for the movements of the   at el la, whilst the 
lower and posterior part is subdivided into two convex condyles 
by a deep fossa which gives attachment to  the crucial ligaments 
of the knee. 

The femur constitutes usually about 0.275 of the individual 
Stature; but this proportion is not constant, as this bone forms a 
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larger element in the stature of a tall than of a short man. The 
human femur presents also a concave popliteal surface, thus dif- 
fering from that of Pithecanthropus, whose popliteal surface is 
convex. In  the bones of some races the dorsal ridge of the thigh- 
bone (linea aspera) projects as a prominent crest causing the 
bones to appear "pilastered." Pilastering, though characteristic 
of lower and primitive races of man, is never found in the an- 
thropoids. 

Patella.-The patella or knee-cap (fig. 16) is a triangular flat- 
tened bone developed in the tendon of the great extensor muscles 
of the leg. I ts  anterior surface and sides are rough, for the attach- 
ment of the fibres of that tendon; its posterior surface is smooth, 
and enters into the formation of the knee-joint. 

Between the two bones of the leg there are no movements of 
pronation and supination as between the two bones of the fore- 
arm. The tibia and fibula are fixed in position; the fibula is al- 
ways external, the tibia internal. 
Tibia -The tibia or shin-bone (fig. 16) is the larger of the two 

bones of the leg; the femur moves and rests upon its upper end, 
and down it the weight of the body in the erect position is trans- 
-:&& IIIILL~U A +-  I" the foot. Exccpt thc femur, it  is the longest bone of the 
skeleton, and consists of a shaft and two extremities. The upper 
extremity is broad, and is expanded into two tuberosities, the ex- 
ternal of which has a small articular facet inferiorly, for the head 
of the fibula; superiorly, the tuberosities have two smooth sur- 
faces, for articulation with the condyles of the femur; they 
are separated by an intermediate rough surface, from which 
a short spine (really a series of elevations) projects, which gives 
attachments to  the interarticular crucial ligaments and semilunar 
cartilages of the knee, and lies opposite the intercondyl'ar fossa of 
the femur. The shaft of the bone is three-sided; its inner sur- 
face is subcutaneous, and forms the shin; its outer and posterior 
surfaces are for the origin of muscles; the anterior border forms 
the sharp ridge of the shin, and terminates superiorly in a tubercle 
for the insertion of the extensor tendon of the leg; the outer bor- 
der of the bone gives attachment to  the interosseous membrane 
of the leg. The lower end of the bone, smaller than the upper, is 
prolonged into a broad process, internal malleolz~s, which forms 
the inner prominence of the ankle: its under surface is smooth 
for articulation with the astragalus; externally it articulates with 
the lower end of the fibula. 

The tibia in most civilized races is triangular in the section of its 
shaft, but in many savage and prehistoric races it  is two-edged. 
The foetal tibia has its head slightly bent backward with regard to 
the shaft, a condition which usually disappears in the adult, but 
is shown in the prehistoric tibiae found in the cave of Spy. In  
races that squat on their heels the front margin of the lower end 
of the tibia is marked by  a small articular facet for the neck of 
the astragalus. 

Fibula.-The fibula, or splint-bone of the leg (fig. 16), is a 
slender long bone with a shaft and two extremities. The upper 
end or head articulates with the outer tuberosity of the tibia. The 
shaft is four-sided and roughened for the origins of the muscles. 
Separating the anterior from the internal surface is a slender ridge 
for the attachment of the interosseous membrane. The lower end 
has a strong process (external malleolus) projecting downward to 
form the outer prominence of the ankle, and a smooth inner sur- 
face for articulation with the astragalus, above which is a rough 
surface for  the attachment of ligaments which bind together the 
tibia and fibula. 

Foot.-The foot consists of the tarsus, the metatarsus and the 
five free digits or toes. The human foot is placed in the prone 
position, with the dorsum or back of the foot directed upward; 
the axis of the foot a t  about a right angle to the axis of the leg; 
and the great toe or hallux, which is the corresponding digit to the 
thumb, a t  the inner border of the foot. The human foot, there- 
fore, is a pentadactylous, plantigrade foot. 

The bones of the tarsus or ankle (fig. 16). are seven in number, 
and are arranged in three transverse rows-a proximal, consist- 
ing of the astragalus and os calcis, a middle, of the scaphoid and a 
distal, consisting of the cuboid, ecto-, meso- and ento-cuneiform. 
The tarsal, like the carpal bones, are short and, with the exception 

of the cuneiforms which are wedge-shaped, irregularly cuboidal; 
the dorsal and plantar surfaces are as a rule rough for ligaments, 
but a s  the astragalus is locked in between the bones of the leg and 
the 0s calcis, its dorsal and plantar surfaces, as well as the dorsum 
of the os calcis, are smooth for articulation; similarly, its lateral 
surfaces are smooth for articulation with the two malleoli. The  
posterior surface of the os calcis projects backward to form 
the prominence of the heel. With this exception, the bones have 
their anterior and posterior surfaces smooth for  articulation. 
Their lateral surfaces are also articular, except the outer sur- 
face of the os calcis and cuboid, which form the outer border; and 
the inner surface of the os calcis, scaphoid and the ento-cunei- 
form, which form the inner border of the tarsus. Supernumerary 
bones are occasionally found as in the hand. 

The metatarsal bones and the phalanges of the toes agree in  
numbv and general form with the metacarpal bones and the pha- 
langes in the hand. The bones of the great toe or hallux are more 
massive than those of the other digits, and this digit, unlike the 
thumb or pollex, does not diverge from the other digits, but lies 
almost parallel t o  them. 

Embryology.- The development of the appendicu!ar ske!eton 
takes place in the core of mesenchyme in the centre of each limb. 
By mesenchyme is meant that part of the mesoderm, or middle 
layer of the embryo, in  which the cells are irregularly scattered in 
a matrix, and are not arranged in definite rows or  sheets as  in  the 
coelomic membrane. This substance first becomes changed into 
cartilage, except perhaps in  the case of the clavicle. 

The factors which determine the general shape and proportion- 
ate size of each limb bone are a t  work while the cartilage is being 
formed, because each future bone has a good cartilaginous model 
laid down before ossification begins. Calcification usually begins 
a t  one point in  each bone, unless that bone be a compound one 
formed by the fusion of two or more elements which were distinct 
in lower vertebrate types, as is the case with the os innominatum. 

Calcification, once established, acts as an attraction for blood- 
vessels, which probably bring with them osteoblasts, and the 
subsequent ossification is a process which needs and receives a 
plenteous supply of nourishment. After a long bone has reached 
a certain size i t  very often has extra centres of ossification 
(epiphyses) developed at  its ends as well as a t  places where impor- 

tant muscles have raised lever- 
like knobs of cartilage on the 
model. 

Turning now t o  the develop- 
ment of the individual bones of 
the axial skeleton, the clavicle is 
partly fibrous, and partly carti- 
laginous; its primary centre is the 
earliest of all in  the body to ap- 
pear, while its sternal epiphysis 
does not come till the bone is 
fully grown, and so can have no 
effect on the growth of the bone. 
I t  is probably atavistic, and is 
often regarded as  the vestige of 
the precoracoid, though it  may 
represent the inter-clavicle. I t  
sometimes fails t o  appear a t  all. 

The centres for  the scapula are 
shown in the accompanying fig- 
ures (fig. 19). G. B. Howes re- 
garded the subcoracoid centre a s  

F I G .  17.-BONES OF T H E  RIGHT the atavistic epiphysis represent- 
HUMAN FOOT ing the coracoid bone of lower 
vertebrates, while the human coracoid he looked upon as the 
equivalent of the epicoracoid. The epiphyses in the vertebral 
border are atavistic and represent the supra-scapular element (see 
section on Comparative Anatomy). 

I n  the humerus the centre for the shaft appears about the 
eighth week of foetal life, which is the usual time for primary 
centres. 

The ulna is a very interesting bone. The upper epiphysis shown 
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in fig. 21 does not encroach upon the articular surface, but is 
developed in the triceps tendon and is serially homologous with the 
patella in the lower limb. 

I n  the radius there are two terminal epiphyses and one for 
the insertion of the biceps. 

The carpus ossifies after birth, one centre for each bone occur- 
ring in the following order: os magnum, I I to I 2 months; unci- 
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OSSIFIES ABOUT 
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OR 6 T H  MONTH I O F  FOETAL L I F E  I 
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form, 12 to 14 months; cuneiform, 3 years; semilunar, 5 to 6 
years; trapezium, 6 years; scaphoid, 6 years; trapezoid, 6 to 7 
years; pisiform, 10 to 1 2  years. 

The metacarpal bones have one centre each for the shaft and 
one epiphysis for the head, except that for the thumb which has 
one centre for the shaft and one epiphysis for the proximal end. 

The  phalanges develop in the same way that the metacarpal 
bone of the thumb does. 

The os innominatum has three primary centres for the ilium, 
ischium and pubis. 

The special centres for the crest of the ilium are probably a 
serial repetition of those for the vertebral border of the scapula 
(see fig. 19). The centre for the pubic symphysis probably repre- 
sents the epipubis of amphibians, while that for the tuberosity of 
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the ischium is the hypoischium of reptiles (see subsection on 
comparative anatomy). The most anterior of the epiphyses in the 
acetabulum is the os acetabuli of lower mammals, while the 
occasional one for the spine of the pubis is often looked on as 
the vestige of the marsupial bone of monotremes and marsupials. 
It will thus be seen that many of the secondary centres of the 
os innominatum are atavistic. 

The  femur has epiphyses for the head, the lower end, the great 
and the small trochanters. 

T h e  cartilagir~ous patella does not appear until the third month 
of foetal life, that is well after the quadriceps extensor cruris, in 

the tendon of which it  is formed, is defined. I t s  ossification begins 
in the third year. The patella is usually looked upon as the largest 
and most typical example of a sesamoid bone in the body. 

The tibia has an epiphysis a t  either end, but that for  the upper 
comes down in front so as to include a good deal of the tubercle. 
In  almost any other mammal, and often in man himself, it may be 
seen that this down-growth is an epiphysis developed in the quad- 
riceps tendon below the patella and joining the main upper 
epiphysis before uniting with the diaphysis or shaft. 

The fibula has two epiphyses, the lower of which appears 
first. The general rule with the long bones of the extremities is 
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that the epiphysis nearest the elbow or farthest from the knee is 
the first to  appear and the last to join. 

I n  the tarsus the cartilages are a t  an early stage arranged in 
three rows like those of the hand, but in the proximal row the 
middle one (intermedium), corresponding to the semilunar in the 
hand, fuses with the one on the tibia1 side to form the astragalus, 
though sometimes a vestige of it  seems to persist as a little bone 
a t  the back of the astragalus, known as the os trigonurn. 

The centre for the calcaneum appears in the sixth month of 
foetal life, that for the astragalus in the seventh, the cuboid about 
birth, the external, middle and internal cuneiforms in the first 
and second years, while the navicular is the last to  appear in  the 
third year. 

The calcaneum has an epiphysis developed in the insertion of 
the tendo Achillis behind. 

The development of the metatarsal bones and phalanges of the 
foot is the same as that of the hand. 

For further details and literature see J. P. M'Murrich's Development 
o f  the Humax B o d y  (London, 1923) and D. J. Cunningham's Text- 
Book of Anatomy. 

Compara t ive  Anatomy.- It is only when the class of pisces 
i~ reached that paired appendages are found, and there are two 
main theories to account for their first occurrence. The one which 
is at present most favoured is that in some ancestral fishes two 
folds ran along the ventro-lateral part of the body, like the bilge 
keels of a boat, and that these joined one another in the mid- 
ventral line behind the cloaca1 orifice to form the median caudal 
fin. Into these folds the segments of the body. including myo- 
tomes and myocommata, extended. Later on parts of these ridges 
were suppressed, but in the pectoral and pelvic regions they were 
retained to form the paired fins. This theory is supported by  the 
fact that in some elaimobranch en~bryos the whole length of 



SKELETON 
t he  fo lds  can be  traced. T h e  second theory  is that  the  limbs are 
elaborated gills. I t  is probable t ha t  t h e  l imb girdles are o f  later 
evolution t han  the  skeleton o f  t h e  fins themselves. 

I n  t h e  elasmobranch fishes (sharks and rays) there i s  a cres- 
centic bar of cartilage (pectoral girdle), concave upward, which 
girdles t h e  ventral and lateral parts o f  t he  b o d y ;  i t  i s  divided in to  
a dorsal part (scapula) and a ventral par1 (precoracoid and cora- 
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coid) b y  a facet  f o r  t he  articulation o f  the  fin. T h i s  o f  course i s  
t h e  glenoid cavity.  I n  some forms,  e.g., the  shark Heptanchus, 
there is a perforation i n  t h e  ventral part o f  the  bar o n  each side, 
which  possibly indicates t he  division between the  precoracoid and 
coracoid elements. 

I n  m a n y  o f  t h e  b o n y  fish (Teleos te i )  t h e  outline i s  obscured 
b y  a series o f  bones which  connect t he  girdle w i th  t h e  skull and 
m a y  b e  t he  precursors o f  t h e  clavicle. 

I n  t h e  Amphibia t h e  dorsally-placed scapula (f ig.  27, S )  has 
more  dorsally still a cartilaginous plate, t h e  supra-scapula (f ig.  27, 
S.S), which m a y  b e  calcified. T h e  precoracoid (f ig.  27, P.C) and 
coracoid ( C )  are quite distinct, t h e  former being i n  front (ceph- 
alad) and overlaid b y  a dermal bone ,  t he  clavicle ( C l ) .  Uniting 
t h e  ventral ends o f  t h e  precoracoid and coracoid I S  the  epicoracoid 
o n  each side ( f ig .  27, E .C) .  

I n  t h e  Repti l ia t h e  same general plan i s  evident, bu t  i n  t h e  
lizards t h e  ventral ends o f  t h e  t w o  clavicles are united b y  a median 
dagger-like dennal  bone ,  t h e  interclavicle ( f ig.  27, L C ) ,  which lies 
o n  a plane superficial t o  t h e  sternum and epicoracoids. 

I n  birds t he  scapula has t h e  shape o f  a sabre blade, and there 
i s  a rudimentary acromion process, though this i s  also indicated i n  
some reptiles. T h e  pre- and epi-coracoids are aborted, but  t h e  
coracoids are v e r y  strong. T h e  clavicles and interclavicle unite 
i n to  a V-shaped bar which  f o rms  t he  furcula or "merrythought." 

In the  Mammal ia  t he  Monotrenlata (Ornithorhynchus and 
Echidna)  retain t h e  reptilian arrangement o f  large coracoids and 
epicoracoids articulating w i th  t h e  sternum, while t he  clavicles 
and interclavicle are also largely developed; t he  scapula too i s  
m o r e  bird-like i n  shape t han  mammalian.  In the  higher mammals 
t he  scapula develops a spine and usually an acromial process, and 
has a triangular outline. A s  long as t he  forelimb i s  used for  sup- 
port ,  t h e  vertebral border i s  t h e  shortest o f  the  three,  and the  long 
axis o f  t h e  bone  runs f r o m  this border t o  the  glenoid cavity;  bu t  
w h e n  the  ex tremi ty  i s  used f o r  prehension, as i n  the  Primates, or 
f o r  flight, as i n  t h e  Chiroptera, t h e  vertebral border elongates and 
t h e  d~s tance  f r o m  i t  t o  t h e  glenoid cavity decreases so that  t h e  
long axis i s  n o w  parallel w i th  t ha t  o f  t he  body  instead o f  being 
transverse. 

Above  t h e  monotremes  t oo  t h e  coracoid becomes a mere  knob  
f o r  muscles, and n o  longer articulates wi th  the  sternum. There is 
t h u s  a sudden transit ion f r o m  the  w a y  in which t he  forepart of t h e  
b o d y  is propped u p  o n  the  forelimbs when the  coracoid is func- 
t ional (a s  i n  repti les)  t o  t he  w a y  i n  which it i s  suspended like a 
suspension bridge between the  t w o  scapulae in pronograde mam-  

mals,  t h e  serratus magnus muscles forming t h e  chains o f  t h e  
bridge (see fig. 28).  

T h e  clavicle i s  o f t e n  entirely suppressed i n  mammal s ;  th is  
is t he  case i n  most  o f  t he  Ursidae, all t he  Pinnipedia, Manis 
among edentates, t h e  Cetacea, Sirenia, all Ungulata and some o f  
t he  Rodentia. I t  is con~ple te  i n  all t he  Primates, Chiroptera, In-  
sectivora (except Potamogale), m a n y  o f  t h e  Rodentia,  m o s t  
Edentata,  and all the  XIarsupialia except Perameles. I n  t he  Mono-  
tremata i t  i s  fused w i th  a %.ell-developed interclavicle, bu t  i n  
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other mammals  t h e  interclavicle i s  either suppressed o r  possibly 
represented b y  t he  sternal epiphysis o f  t he  clavicle o f  t h e  Pri- 
mates.  T h e  pre-coracoid as a distinct structure entirely disappears, 
though vestiges o f  it m a y  remain in t h e  cartilaginous parts o f  t h e  
clavicle. 

T h e  chief  modifications o f  t he  hzrmerus are t h e  development o f  
t h e  pectoral ridge, which  is large whenever t h e  pectoral muscles 
are strong, and i s  represented i n  m a n  b y  t h e  outer l ip o f  t h e  
bicipital groove and the  sz~pracondylar foramina. Epiphyses are 
fcund i n  this ,  as i n  other long bones,  i n  amphibians, reptiles and 
mammals ,  bu t  not  i n  birds. 

I n  the  tailless amphibians (Anura )  t h e  radius and z~lvza are 
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fused ,  while i n  t he  Urodela and reptiles t hey  are always distinct. 
I n  some lizards (Iguana, Sphenodon, etc.)  t he  olecranon epiphysis 
remains a distinct sesamoid bone just as t h e  patella does, and this 
i s  also t h e  case i n  some bats. I n  t h e  pronograde mammals  t h e  
radius is i n  a position o f  permanent pronation, and i s  a m u c h  more  
important bone than the  ulna, which i s  sometimes suppressed, so 
that  little more  t han  the  olecranon process remains (e.g. ,  horse, 
giraffe) .  I n  t he  lower Primates t h e  ulna articulates directly w i th  
t h e  cunei form and (somet imes)  pisi form bones,  and i s  not  shut off 
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from the carpus by a nleniscus as in man. 

The carpus of the higher vertebrates may be reduced from a 
generalized type by the fusion or suppression of certain of its ele- 
ments. A perfect generalized type (see fig. 29) is not known to 
exist in any vertebrate. I n  such a type the bones are arranged in 
three rows; proximal ( 5  bones), middle ( 2  bones), and distal ( 5  
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bones). The primitive reptile sphenodon has all these bones ex- 
cept the radiale marginale. 

I n  many of the urodele amphibians, e.g., the salamander and 
newt (Molge), the carpus is very generalized; in the tailless forms 
(Anura) however, it is more specialized. When only four distalia 
are present it  is doubtful whether the fifth is suppressed, or has 
fused with the fourth. 

I n  the Reptilia the carpus is often very generalized, as in 
Sphenodon and Chelydra (see fig. 30). 

I n  the birds the radiale and ulnare are distinct, but the distal 
bones are fused with the metacarpus to  form a cwpo-metacarpus. 
In  Mammalia various examples of fusion and suppression occur. 
I n  man the radiale, radiale marginale, and centrale radiale fuse to  
form the scaphoid; the semilunar is the intermedium; the cunei- 
form the ulnare; and the pisiform the ulnare marginale. The 
trapezium and trapezoid are distalia I .  and 11.; the os magnum 
distale 111. fused with the centrale ulnare; while distalia IV. and 
V. have either fused to form the unciform, or, as some believe, 
distale V. has been suppressed. 

I n  some mammals the radiale marginale is very large, e.g., 
mole and elephant, and is regarded as a stage in the evolution of 
a digit on the radial side of the pollex, hence named the prepollex. 
In  the Cape jumping hare (Pedetes) this digit is two-jointed and 
bears a rudimentary nail. Feebler indications of another digit on 
the ulnar side of the carpus, called the post-mi~zimus, are some- 
times seen in relation with the pisiform, which is therefore no 
longer regarded as a sesamoid bone, but, with the radiale mar- 
ginale, as a stage in the progress from a pentadactylous to  a hepta- 
dactylous manus. The centrale radiale and radiale marginale per- 
sist as  distinct bones throughout life in  many monkeys. 

I n  the suppression of digits in vertebrates a regular sequence 
occurs; the pollex is the first to  go, then the minimus, index and 
annularis one after another, so that an animal like the horse, 
which has only one digit, has lost all except the medius. 

I n  the mammals the number of the phalanges usually cor- 
responds with that of man, though in the lower vertebrates they 
are often much more numerous. When the extremity is modified 
io  form a paddle, as in Ichthyosaurus and the Cetacea, the pha- 
langes are often greatly increased in number. 

I n  the elasmobranch fishes the pelvic girdle is a repetition of the 
pectoral though i t  is not quite so well marked. The acetabulum 
corresponds to  the glenoid cavity, and the part of the girdle dorsal 
to  this is the ilium; the ventral part, uniting with its fellow in the 
mid-line, is the ischio-pubis, the two elements of which are some- 
times separated by a small foramen for the passage of a nerve. 

When this is the case the anterior (cephalic) part is the pubis, and 
is in series with the precoracoid, while the ischium (caudad) re- 
peats the coracoid. 

In  Amphibia the connection between the ilium and sacrum be- 
comes established, and some of the extinct Labyrinthodontia have 
separate pubic and ischial symphyses, though in existing forms the 
ischium and pubis are generally fused. 

I n  the Urodela there is usually a bifid cartilage just in front 
(cephalad) of the pubes, in the mid-line, which is called the 
epipu bis. 

In  the Reptilia the ilium always projects backward towards the 
I 
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tail; the ischia usually meet in a ventral ischial symphysis, from 
which a cartilage or bone projects backward to support the an- 
terior lip of the cloaca1 orifice; this is the hypoischizltn, a structure 
which is traceable throughout the Vertebrata to  man (see fig. 31). 

The hypoischium and epipubis are parts of a cartilaginous pel- 
vic sternum, the former representing the xiphisternum and the 
latter the episternum of the shoulder girdle (see F. G. Parsons, 
"Epiphyses of the Pelvis," J. Anat. and Phys., vol. xxxvii., p. 315). 

I n  birds the ilium extends for- 
ward and backward, and is fused 
with the vertebral column. The 
ischia and pubes do not form a 
symphysis except in the struthi- 
ous birds (ostrich and rhea). The 
acetabulum is always perforate. 

I n  mammals the ilium projects 
forward toward the head, and 
an ischio-pubic symphysis 5s com- 
mon, though sometimes it  is only 
pubic as in man. I n  Echidna 
among the monotremes the ace- 
tabulum is perforate as in birds. 
I n  the monotremes and marsu- 
pials part of the external oblique 
muscle is ossified to  form the 
marsupial bones; these are some- 
times regarded as part of the epi- 
pubis, though it is more probable 
that they are merely adaptive 

FROM ARTHUR THOMPSON, I N  CUNNINGHAM, 
strengthenings of the external 

stTLx~.BooK OF ANATOMY.8 (OXFORD MEDICAL oblique to  support the traction of 
P U B L I ~ ~ T ~ O ~ ~ )  the pouch. A cotyloid bone (0s 

26.4SS1F1CAT10N OF acetabuli) is usually present, a t  
all events in early life, and it  often shuts out the pubis from 
taking any part in the formation of the acetabulum. 

The femur is comparatively a very stable bone. Sometimes, 
especially in the odd-toed ungulates (Perissodactyla), the gluteal 
ridge forms a large third trochanter, while in most mammals, 
though not in ungulates, there are two sesamoid bones, called fab- 
ellae, developed in the gastrocnemius just above the condyles. 



SKELETON 
The p a t ~ l l a  first appears in the reptiles, though it is not present 

in all of them. Most of the Lacertilia show it as a small sesamoid 
structure in the quadriceps extensor tendon. I t  is present in all 
birds and mammals, with the exception of some bats. In most 
marsupials it  remains cartilaginous throughout life. 

The tibia and fibula fuse in the Anura and also in some mam- 
mals (e.g., rodents). The fibula is often nearly or quite sup- 
pressed in birds and mammals, while in birds the tibia fuses with 
the proximal row of tarsal bones, so that the ankle joint is obiiter- 
ated and a tibio-tarsus formed. I n  the marsupials the upper end 
of the fibula is large and may articulate with the femur in certain 
positions of the knee, but, a.s a whole, i t  reaches its maximum 
development in the Carnivora in the aquatic suborder of which 
(Pinnipedia) i t  is as large as the tibia. I t  is curious that the 
only epiphysis which occurs in the long bones of birds is in the 
head of the tibia of the Gallinaceae. 

I n  the tarsus the bones are arranged on the same generalized 
plan a s  in the carpus, but the middle row a far as we know 
bnly contains one centraze. 

I t  is more difficult to trace the fate of these structures in exist- 
ing vertebrates ihdll it is with the carpal boiies In iilaii the 
astragalus probably contains the tibiale, tibiale marginale and in- 
termedium. The fibulare and fibulare marginal? probably form the 
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calcaneum, though it  is unlikely that the epiphysis a t  the back of 
that bone represents any integral part of a generalized tarsus. The 
centrale persists as the navicular, while the three cuneiform repre- 
sent tarsalia I., 11. and 111. and the cuboid tarsalia IV. and V., un- 
less V. is suppressed as some believe. Vestiges of a prehallux are 
found in the Cape jumping hare and other rodents, though they 
are usually more closely connected with the navicular and internal 
cuneiform than with the bones of the proximal row. The large 
size of the hallux in man is an adaptation to the erect position. 

Most of the remarks already made about the metacarpals and 
phalanges of the hand apply equally to the foot, though there is a 
greater tendency to reduction of digits in the hind limb than in 
the fore. 

For further details and literature see S. H. Reynolds, The Vertebrate 
Skeleton (Cambridge, ~897) ; W. Flower and H. Gadow, Osteology of 
the Mammalia (London, 1885) ; R. Wiedersheim, Comparative Anat- 
omy of Vertebrates, adapted by W. N. Parker (London, 1907) ; 
C. Gegenbaur, Vergleich Anat. der Wirbeltiere (Bd, i.) (Leipzig, 1901). 

VISCERAL SKELETON 
I n  the lower vertebrates as well as in the embryo of man, a 

number of cartilaginous or bony arches encircle the mouth and 
pharynx (anterior part of the food tube), just as hoops encircle a 
barrel. There is little doubt that, when they first appeared in the 
history of evolution, all these bars supported gills and bounded 
gill slits, but in all existing types the first arch has been 
modified to  surround the mouth and to act as both upper and lower 
jaws, gaining in different animals a more or less complete con- 
nection with the cranium or brain-containing part of the skull. 
The first of these visceral arches, therefore, is known as the oral 
or jaw arch and, as has been shown, the muscles in connection 
with it  are supplied by the fifth nerve (see MUSCULAR SYSTEM; 
and NERVE: Cranial). The second visceral arch is the hyoid and 
is accompanied by  the seventh or facial nerve. The third visceral 

or first branchial arch of most writers has the ninth or glosso- 
pharyngeal for its nerve suppiy, while the arches behind this are 
supplied by the vagus or tenth nerve. 

I n  man the maxlila, palate, internal pterygoid plate, malar and 
tympanic bones as well as the ear ossicies, mand~ble, hyoid bone 
and thyroid cartilage are developed in connection with this vis- 
ceral skeleton. Of these the ear ossicles are described in the 
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article EAR, the thyroid cartilage in that on the RESPIRATORY 
SYSTEM, while the other bones, with the exception of the hyoid, 
are treated under SKULL. I t  therefore only remains t o  describe 
here the hyoid bone of man. 

Hyoid Bone.-The hyoid'bone lies in the upper part of the 
neck in close connection with the root of the tongue and just 
above the thyroid cartilage. I t  consists of a body across the mid- 
ventral line and a great and small cornu on each side (see fig. 3 2 ) .  

The body (basihyal) is rectangular with its long axis horizontal; 
behind it is concave from above downward and from side to  side. 
In  front it  attaches several musc!es, but behind i t  is smooth and 
is separated from the thyrohyoid membrane by a bursa. From its 
upper border this membrane runs downward to the thyroid carti- 
lage. The great cornzca (tkyrokyals) are attached t o  each side of 
the body by cartilage until middle !ife and afterwards by bony 
union. Thev curve u ~ w a r d  and backward round the side of the 
pharynx a i d  are lat&ally compressed. T o  their inner surfaces 
the thyrohyoid membrane is attached, while their knob-like ends 
are connected with the superior cornua of the thyroid cartilage by 
the lateral thyrohyoid ligaments. 

The sntall cornua (ceratohyals) are about a quarter of an inch 
long. I t  is only in late life that they become united with the 
body by bcny union, if they ever do so. At their apices they are 
connected with the tips of the styloid processes by the long stylo- 
hyoid ligaments (epihyals) . 

Embryology- In the early embryo (see MOUTH and SALIVARY 

GLANDS) the mandibular processes grow forward on each side of 
the s!it-like stomatodaeum or primitive mouth, and a t  length join 
one another in the mid-ventral line. From the proximal part of 
each of these another process, the maxillary, grows forward (ven- 
trad), only more slowly, to blend with the fronto-nasal process. 

I n  each of these processes carti- 
fi~o~ur, /ULNA lage is formed in the lower verte- 

FIG. 29.-DIAGRAM OF A GENERAL- 

brites, which in the case of the 
mandible (lower jaw) reaches to 
the mid-ventral line and forms 
what is known as Meckel's ca.rti- 
lage; but in the maxillary pro- 
cess the stage of chondrification 
is suppressed in man and other 
mammals, and the palato-quad- 

ISED CARPUS rate cartilaginous bar which is so 
evident in embryo fishes and amphibians is not formed. Thus 
both the maxillary and the mandibular bars are derivatives of the 
first visceral arch. I n  the maxillary process a membrane bone is 
formed which blends with the sphenoid to  form the internal 
pterygoid plate, while in front (ventrad) of this the upper jaw 
(maxilla) is developed in membrane by several centres. Of these, 
one, or perhaps two, form the premaxilla, each of the latter con- 
tributing a socket for one of the two incisor teeth. When these 
premaxillary sutures fail to  unite, the deformity known as "cleft 
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palate" is produced and this may occur either between the lateral 
incisor and the canine or between the central and lateral incisor 
teeth. 

The mandibt~lal- or ~Weckel's cartilage is continued u p  into the 
tympanum where i t  joins the proximal end of the cartilage of the 
second or hyoid arch, and it  is from this junction (hyomandibular 
plate) that, according to H.  Gadow, Anat. Anzeiger, Bd. 19, p. 
396, the malleus and incus bones 
of the middle ear are developed 
(see EAR). Between the slender 
process of the malleus and the 
region of the inferior dental fora- 
men, the cartilage later on disap- 
pears and its fibrous sheath forms 
the long ilzter?zal lateral or sphe- 
noma?zdibular ligament (see fig 
33, L.1.L.). 1.5 FIVE BONES OF 

Each half of the lower jaw was THE DISTAL ROW 

long considered to be composed 
of several distinct skeletal ele- 
ments, homo~ogous with the ele- F R O M  G E G E N B A U R ,  " V E R G L B I C H K N D E  ANATOMIE 

D E R  W I R B E L T I E R E "  ( E N G E L M A N N )  

ments found in the jaws of lower FIG, 3,) -DORSAL S U R F A C E  OF 

vertebrates, but it seems evident R I G H T  M A N U -  J OF WATER TORTOZSE 

that in man the process of ossi- ( C H E L Y D R A  S E R P E N T I N A )  

fication is slurred over aithough some of the original elements of 
the lower vertebrates are repeated as temporary cartilaginous 
masses, e.g., coronary, condylar and angular. (See A. Lowe, 
"Development of Lower Jaw in Man," Proc. Anat. Soc. of the 
University of Aberdeen, 1905, p. 59.) 

At birth the two halves of the mandible are separate as they 
are throughout life in many mammals (e.g., rodents), but in man 
they join together about the end of the first year. 

I t  has been stated that within the tympanum the dorsal or 
proximal ends of the first and second visceral arches unite to form 
the hyomandibular plate from which the mallezrs and incus are 
derived. The stapes is also probably formed from the proximal 
end of the second or hyoid arch (see fig. 33, St.), and just ventral 
to this the cartilage of the arch fuses with that of the periotic 
capsule, where it is later on ossified as the tympanohyal element 
of the temporal bone (fig. 33, T.H.).  From this point the cartilage 
becomes free from the skull and runs round the pharynx until i t  
meets its fellow of the opposite side in the mid-ventral line. That 
part of the cartilage which is nearest the skull remains as the 
stylolzyal element (fig. 33, S.H.) and this later on ossifies to form 
the styloid process which fuses with the tympanohyal between 
twenty and twenty-five. For some distance beyond the stylohyal 
element the cartilage degenerates into fibrous tissue forming the 
stylolzyoid ligantent; this represents the epihyal element, and oc- 
casionally instead of degenerating it  ossifies to form an abnormal 
bone (fig. 33. E.H.). Near the middle line the cartilage persists 
as the ceratolzyal element or lesser cornu of the lzyoid bone (fig. 
33, C.H.), while the most ventral part, where it  fuses with its 
fellow of the opposite side as well as with the ventral part of the 
third arch, is the basihyal or bady of the hyoid bone (fig. 33, 
B.H.). 

The dorsal part of the cartilage of the third arch is wanting, but 
the lateral part forms the thyrohyal or great cornu of the hyoid 
bone (fig. 33, Th.H.), while its ventral part fuses with its fellow 
of the opposite side as well as with the ventral part of the second 
arch to form the body of the hyoid bone. The fourth and fifth 
arches only develop cartilage in their ventro-lateral parts and fuse 
to form the thyroid cartilage of the larynx (fig. 33, Th.C.) (see 
RESPIRATORY SYSTEM). 

C o m p a r a t i v e  Anatomy.- In the Amphioxus the pharynx is 
stiffened by chitinous bars which lie between the gill slits, but it is 
unlikely that these are really homologous with the visceral skele- 
ton of higher forms, though, in serving the same purpose, they are 
certainly analogous. 

Among the Cyclostomata (hags and lampreys) there is an 
arrangement known as the "branchial basket," which has a more 
superficial position than the visceral arches of fish and probably 
corresponds to the extra-branchials of those vertebrates. The oral 

and hyoid arches are very rudimentary and probably have de- 
generated in consequence of the suctorial mode of nourishment. 
In the Eiasmobranchii (sharks and rays) the visceral s!re!cton is 
entirely cartilaginous. I n  the more primitive types such as the 
comb-toothed shark (Notidanus) the oral and hyoid arches are 
quite distinct. The oral arch consists of the upper jaw, or palato- 
quadrate cartilage, and the lower jaw, or Meckel's cartilage; these 
articulate with one another posteriorly and also with the skull. 
Behind these and distinct from them is the hyoid arch. Such a 
type of suspensoriurn or jaw articulation is called autostylic. I n  
the rays, on the other hand, the oral arch is connected with the 
skull by the proximal segment of the hyoid arch, which, since it  
connects both the hyoid and , 
mandibular (oral) arches with 
the skull, is called the hyoman- 
dibular cartilage. This type of 
suspensorium is termed Izyo- 
stylic. 
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FIG. 32.-HYOID BONE.  ANTERIOR SURFACE ( E N L A R G E D )  

membrane bones, and so it is clear that too great stress must not 
be laid on the histological history of a bone in determining its 
morphological significance. 

The branchial arches of the Teleostomi closely resemble those 
of the Elasmobranchii except that they are ossified and that the 
extra-branchials have disappeared. 

In  the Dipnoi (mudfish) the suspensorium is autostylic, and 
either five or six branchial arches are present. I n  the Amphibia, 
too, the suspensorium is autostylic, the palato-quadrate bar re- 
mains largely cartilaginous, though its posterior part is often 
ossified to form the quadrate. The membranous premaxilla, max- 
illa, palatine, pterygoid, quadratojugal and squamosal bones are 

H Y P O ~ S C H ~ U M ~  

tilage the hyoid arch has two 
other segments, the ceratohyal : ~ ~ ~ R ~ l . - P E L v l S  OF SPHENODON 

laterally and the basihyal ven- 
trally where it  fuses with its fellow of the opposite side. Some- 
times an epihyal intervenes between the hyomandibular and the 
ceratohyal. Behind the hyoid arch are usually five branchial 
arches, though in Heptanchus there are as many as seven. These 
are divided into a number of segments and outside these there is 
often another series of arches called extra-branchials which are. 
probably homologous with the branchial basket of the Cyclosto- 
mata. 

The chimaeroid fishes are called Holocephali because in them 
the palato-quadrate bar is fused with the rest of the skull. I n  the 
bony ganoids and teleosteans (Teleostomi) the palato-quadrate 
bar ossifies to form the palatine, ecto-, meso- and meta-pterygoids 
and quadrate bones from before backward, while outside these 
is another row of dermal bones formed by the premaxilla, mawilla 
and jugal or malar. 

I n  the lower jaw, Meckel's cartilage is ossified at  its proximal 
end to form the articutar bone, but distally i t  remains and is 
partly encased by the dentary, and more posteriorly by the angu- 
lar, both of which are membrane bones. The jaw joint therefore 
is between the quadrate and the articular. I n  comparing this de- 
scription with the section on human embryology it  will be seen 
that certain bones, like the palate and pterygoids, which in the 
fish are ossifications in cartilage, become in the higher vertebrates 
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developed in connection with it, though it  is interesting to notice 
that the pterygoid is sometimes partly cartilaginous and the 
quadrato-jugal is absent in the tailed forms (Urodela). In the 
lower jaw a splelzial element has appeared, and in the frog a 
cartilaginous mento-meckellian bone develops close to  the sym- 

(STYLOIO PROC 

LONG INTERNAL 

/ I5 PRYPHENOlD 31 INPERlOR DENTAL CANAL 

coronoid ossifications and in some cases a mento-meckellian as 
well. The quadrate bone with which it  still articulates is becoming 
included in the wall of the tympanic cavity, ahd, according to H. 
Gadow, it  is this bone and not the para-quadrate which will be- 
come the tympanic of mammals. The hyoid arch is sometimes 
suppressed in snakes, but in  Sphenodon its continuity with the 
colu~?tella or stapes can be demonstrated. 

The branchial skeleton is reduced with the cessation of bran- 
chial respiration and only the ventral parts of two arches can be 
seen; these unite to  form a plate with the hyoid (basikyobran- 
chial) and with this the glottis is closely connected. I n  birds the 
morphology of the visceral skeleton is on the reptilian plan, and, 
although the modifications are numerous, they are not of special 
interest in elucidating the problems of human morphology. 

I n  the Mammalia the prc~~znxilla, maxilla, palate and pterygoid 
bones can be seen in connection with the region where the palato- 
quadrate cartilage lay in the lower Vertebrata (see fig. 34). The 
prenjazilla bears the incisor teeth, and except in  man the suture 
between it and the maxilla is evident on the face if a young 
enough animal be looked at. The ??zaxilla bears the rest of the 
teeth and articulates laterally with the jugal or malar, which in 
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rounded by the same series of bones that are found in the Am- 
phibia, but in  lizards and chelonians a para-quadrate bone is found 
which, according to E. Gaupp, is the precursor of the tympanic 
ring of mammals. In  the crocodiles the maxilla and palate grow 
inwards to meet one another and so form a hard palate. The 
mandible has derctary, spEe?zial, angrilar, s~aangulur, articzllor and 

LATERAL LffiAMENT 1 its turn.articulates posteriorly with the zygomatic process of the 
I squamosal, so that a zygomatic arch, peculiar to  mammals, is 

ceral arches. The fourth and fifth arches, which form the thyroid 
cartilage in mammals, are considered in the article RESPIRATORY 

SYSTE~I. 

I 

( W I T H  M O D I F I C A T I O N S )  I N  OTHER M A M M A LS  
M e m b r a n e  bones a r o  white; c a r t i l a g e  a n d  c a r t i l a g e  bones, b l a c k ;  a n d  c a r t i -  
l a g e  which has d e g e n e r a t e d  i n t o  l i g a m e n t s  is d o t t e d  

physis. I n  the larval stages there are rudiments of four branchial 
arches behind the hyoid, but in  the adult these are reduced in 
the Anura and their ventral ends are united into a broad basilingual 
plate. 

BIBLIOGRL\PIIY.-JV. Flower, Osleology of the Mam~nalia (1885)  ; S 
H. Reynolds, The Vertebrate Skeleton (1897) ; R. Wiedenheim, Com- 

, parative .Inatomy of 17ertebrates (190;) ; A. F .  Diwon, Maltuul o f  

formed. Both the maxilla and palate form the hard palate as in 
crocodiles, but the pterygoid bone fuses with the sphenoid to  
form the internal pterygoid plate (see fig. 34, Pt.). The martdible 
no longer articulates with the qziadrate but forms a new articula- 
tion, by means of the condyle, with the glenoid cavity o f  the  
squamosal, and many modern morphologists hold that the quadrate 
has become the tympanic  bone. I n  many mammals (e.g., Car- 
nivora) this bone swells out t o  form the bulla tympani.  The 
derivation of the auditory ossicles has been discussed in the sec- 
tion on en~bryology as well as in the article EAR. The presence of 
a chain of ossicles is peculiar to  the Mammalia. 

In  many of the lower mammals (e.g., Ungulata and Carnivora) 
the hyoid arch is much more completely ossified than it  is in man, 
fynzpa~zo-, stylo-, epi-, cerato- and basihyal elements all being 
bony (see fig. 34). I t  is of interest to notice that in the hares and 
rabbits the body of the hyoid has occasionally been found in two 

I n  the Reptilia the site of the palato-quadrate bar is sur- 1 pieces, indicating its derivation from the second and third vis- 
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THE INVERTEBRATE SKELETON 
The materials of the skeleton are very variable; it  may, as in 

the case of the Vertebrate notochord, consist of living cells which 
have acquired rigidity by the accumulation of water under pres- 
sure in vacuoles and their cytoplasm, that is, by turgones. More 
usually it consists of non-living materials laid down by cells 
either within their cytoplasm or outside their surface membrane. 

In  the case of an exoskeleton, the process of skeleton formation 
begins with the formation on the outer surface of the animal of a 
thin layer, usually of an organic substance which forms a cuticle, 
a structure exactly similar theoretically to a cell wall, but forming 
a continuous sheet over an epithelium, and resulting from the 
activities of many cells. This cuticle may remain a s  a thin layer, 
serving to resist the mechanical wear to  which the outer surface 
of all animals is subjected, added to only sufficiently to  replace 
loss by abrasion. But in many cases the cuticle is so much thick- 
ened that it  becomes inflexible, and gives a permanent form to the 
part of the animal which i t  surrounds. I t  may serve, even when 
thin, to cement a sedentary animal to its base. The cuticle usually 
consists of a substance which is a protein, though in Tunicates 
the test, which is, in  effect, a much modified cuticle, is of tunicin, 
a cellulose. The scleroproteins which compose cuticles vary much 
in their nature, chitin, which is chemically, perhaps, as  closely 
allied to  cellulose as to  the proteins, is the most widespread 
and important. The organic basis of the cuticle may serve as a 
matrix in which mineral salts may be laid down, so as to harden 
and still further stiffen the exoskeleton. These salts are usually 
mixtures of phosphates of calcium and magnesium, or calcium 
carbonate, in the crystalline form of arragonite or calcite. An 
exoskeleton of this kind is found in certain Protozoa, in Hydo- 
medusae, Gorgonians, and Zoantharia amongst the Coelenterates, 
in Polyzoa, Brachiopoda, Mollusca, and reaches its highest devel- 
opment amongst the Arthropoda. 

I n  Coelenterates, the exoskeleton forms a mere support to the 
animal, and is, except in certain Gorgonians, inflexible and con- 
tinuous. I n  Brachiopoda and Mollusca, it  forms a shell to  which 
muscles are attached, so that movements of the animal with 
respect to  the shell and of the different parts of the skeleton 
can be brought about. The shells of Brachiopods and Molluscs 
are often beautiful mechanical devices provided with interlock- 
ing teeth which ensure accurate closure, and presenting, in their 
shape and special structure, a very great strength for their 
weight. 

The exoskeleton of the Arthropods is far more complex, although 
actually continuous, not only over the whole external surface, 
but into those anterior and posterior portions of the gut which 
are lined by ectoderm. I t  is functionally divided into a series of 
segments or somites consisting of a ring of hard chitin, often more 
or less calcified, which are connected together by areas of thinner 
and flexible chitin, so that they may move on one another. Each 
segment may bear a pair of appendages, each of which is covered 
by a chitinous cuticle divided into segments movable on one 
another, though, like those of the body, connected by flexible rings. 

The individual sclerites, the hard areas of cuticle, may become 
hinged to one another by special processes, and are, in all cases, 
moved by muscles which lie inside them. In such cases as the 
claw of a lobster, special processes arising from the exoskeleton 
push their way into the body of the animal in order to give 
favourable points of attachment to muscles. 

The existence of this exoskeleton, which cannot, when once 
made, increase in area, and whose existence is necessary for the 
functioning of the animal, renders continuous growth impossible, 
and has led to the strange process of ecdysis. After a certain pe- 
riod the cuticle cracks along definite lines and the animal crawls 
out of it, leaving behind the complete structure, retaining the 

whole of the external surface and even part of .the lining of the 
gut. The animal so freed of restraint very rapldly enlarges and 
then a new cuticle is formed and hardens to  form a new skeleton. 
Details of the structure of these skeletons must be sought in the 
separate articles. 

An endoskeleton exists in  Protozoa, sponges, some Alcyonaria, 
Brachiopoda, Echinodermata, Chordata and cephalopod molluscs. 
The protozoan endoskeleton may be protein in nature, or it  may 
consist of calcium and magnesium carbonates, silica, or even in 
one case, of strontium sulphate. I t  is necessarily intracellular, 
being completely covered by  the cytoplasm of the single cell of 
which the animal consists. 

The sponge skeleton appears always to begin as  a series of small 
rods of some organic material on which spicules of calcium car- 
bonate or of silica are  fonned. These spicules, in  some cases, a t  
any rate, are formed within the bodies of cells, or of fused groups 
of cells. They arise as isolated structures, and may retain their 
independence throughout the life of the animal, or they may fuse 
to form more elaborate structures. Though usually small, they 
may become gigantic, several feet in length in the case of the 
anchoring spicules of the glass rope sponge and its allies. 

In  addition to the spicules, many sponges possess a skeleton of 
a protein substance, spongin, which extends throughout their sub- 
stance but is usually regarded as an exoskeleton. The endoskeleton 
of the Alcyonaria consists of spicules which are of intracellular 
formation that may remain isolated or may be fused into such a 
substance as precious coral. The Echinoderm skeleton is of meso- 
dermal origin, and is unique in that each of the elements of which 
it is composed consists of a single crystal of calcite. I t  is very 
highly developed in most forms, the individual elements articula- 
ting with one another, often by elaborate joints, and being mov- 
able by a highly-developed musculature. (D. M. S. W.) 

SKELTON, JOHN (c. 1460--1529), English poet, is variously 
asserted to have belonged to a Cumberland family and to hav; 
been a native of Diss in Norfolk. He is said to have been edu- 
cated at  Oxford. H e  certainly studied a t  Cambridge, and he is 
probably the "one Scheklton" mentioned by  William Cole (ms. 
Athen. Canfabr.) as taking his M.,4. degree in 1484. I n  1490 
Caxton writes of him, in the preface to Tlze Boke of Eneydos com- 
pyled by Vyrgyle, in  terms which prove that he had already won 
a reputation as  a scholar. "But I pray mayster John Skelton," 
he says, "late created poete laureate in the unyversite of Oxen- 
forde, to  oversee and correct this sayd book . . . for him I know 
for suffycyent t o  expowne and englysshe every dyffyculte that is 
therein. For he hath late translated the epystlys of Tulle, and the 
boke of dyodorus siculus, and diverse other works . . . in 
polysshed and ornate termes craftely,. . . I suppose he hath 
drunken of Elycons well." The laureateship referred t o  was a 
degree in rhetoric. Skelton received in 1493 the same honour at  
Cambridge. Skelton found a patron in the pious and learned 
countess of Richmond, Henry VI1.k mother, for whom he 
wrote Of Mannes Lyfe  the Peregrynaciozm, a translation, now 
lost, of Guillaume de Deguilleville's Pdlerinage de la vie 
kumaine. An elegy "Of the death of the noble prince Kynge 
Edwarde the forth," included in some of the editions of the 
Mirror for Magistrates, and another (1489) on the death of Henry 
Percy, fourth earl of Northumberland, are among his earliest 
poems. In the last decade of the century he was appointed tutor 
to Prince Henry (afterwards Henry VIII.).  H e  wrote for his 
pupil a lost Speculunt principis, and Erasmus, in dedicating an 
ode to the prince in 1500, speaks of Skelton as "unum Britanni- 
carum literarum lumen ac decus." I n  1498 he was successively 
ordained sub-deacon, deacon and priest. H e  seems to have been 
imprisoned in I j02, but no reason is known for his disgrace. Two 
years later he retired from regular attendance a t  court to become 
rector of Diss, a benefice which he retained nominally till his 
death. Skelton frequently signed himself "regius orator" and 
poet-laureate, but there is no record of any emoluments paid in 
connection with these dignities. His parishioners thought him, 
says Anthony B Wood, more fit for the stage than for the pulpit. 
He was secretly married to a woman who lived in his house, and 
he had earned the hatred of the Dominican monks by  his fierce 
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satire. H e  was censured by Richard Nix, bishop of the diocese, / 
and appears to have been temporarily suspended. After his death 
a collection of farcical tales, no doubt chiefly, if not entirely, 
apocryphal, gathered round his name-The Merie Tales o f  
Skelton.  During the rest of the century he figured in the popular 
imagination as an incorrigible practical joker. His sarcastic wit 
made him some enemies, among them Sir Christopher Garnesche 
or Garneys, Alexander Barclay, William Lilly and the French 
scholar, Robert Gaguin (c. 1425-1502). ~ ~ ~ l i ~ ~  in his career he 
had found a friend patron in Cardinal Wolsey, and the dedica- 
tion to the cardinal of his Replycacion is couched in the most 
flattering terms. But in j22, when Wolsey in his capacity of 
legate dissolved convocation a t  s t .  Paul's, Skelton put in circu- 
lation the couplet : 

Gentle Paul, laie doune thy sweard 
For Peter of Westminster hath shaven thy beard. 

In Colyn Clozcte he incidentally attacked Rolsey in a general 
satire on the clergy, but Speke,  parrot and Why ye mt to 
Courte? are direct and fierce invectives against the cardinal who 
is said to have more than once imprisoned the author. To avoid 
n n o t h ~ r  arrest S ! p l t o ~  t ~ o k  sanctfiary in Westminster Ahhey He 
was kindly received by the abbot, John Islip, who continued to 
protect him until his death on June 21, 1529. 

I n  his Garlande o f  Larrrell Skelton gives a long list of his works, 
only a few of which are extant. The garland in question was 
worked for him in silks, gold and pearls by the ladies of the coun- 
tess of surrey a t  sheriff ~ ~ t t ~ ~  castle, where he was the guest 
of the duke of Norfolk. The  composition includes complimentary 
verses to the various ladies concerned, and a good deal of informa- 
tion about himself. But it  is as  a satirist that Skelton merits 
attention. T h e  Bowge o f  Court  is directed against the vices 
and dangers of court life. H e  had already in his B o l e  o f  the 

Po'es drawn On *Iexander of the 
renschifl of Sebastian Brant, and this more elaborate and imag- 
inative poem to the same Skelton, into 
a dream a t  Harwich, sees a stately ship in the harbour called 
the Bowge O f  Court' the Owner of which is the Dame 
Pere. Her  merchandise is Favour; the helmsman Fortune; and 
the poet, who figures as Drede (modesty), finds on board Favell 
(the flatterer), (the 'lever thief), D ~ s -  

R ~ O t t e ,  D ~ s s ~ m u l e r  and Subt~l te ,  rho them- 
selves in turn, until a t  last Drede, who finds they are secretly his 
enemies, is about to save his life by jumping overboard, when he 
wakes' Both of these poems are written in the seven-1ined 'ha'- 
cerian stanza, but i t  is in an irregular metre of his own that his 
most characteristic work was accomplished. T h e  Boke  o f  PhyllyP 
Sparowe, the lament of Jane Scroop, a schoolgirl in the Benedic- 
tine convent of Carowe near Norwich, for  her dead bird, was no 
doubt inspired by catullus. lt is a poem of some I,400 lines with 
many digressions. We learn what a wide reading Jane had in the 
romances of Charlemagne, of the Round Table, The Four Sons 
of Aymon and the Trojan cycle. Skelton finds space to give his 
opinion of Chaucer, Gower and Lydgate. He seems fully to  have 

Chaucer's as a master the language. 
Gower's matter was, he said, "worth gold," but his English 
antiquated. The verse in  which the poem is written, called 
from i ts  inventor "Skeltonical," is here turned entirely to whim. 
sica1 use. The lines are usually six-syllabled, but vary in length, 
and rhyme in groups of tmro, three, four and even more. I t  is not 
fa r  removed from the old alliterative English verse, and well fitted 
to be chanted by the minstrels who had sung the old ballads. For 
its comic admixture of Latin Skelton had abundant example in 
French and Latin macarOnic verse. He frequent use 
of Latin and French words to  carry out his exacting system of 
frequently recurring rhymes. This breathless, voluble measure 
was in Skelton's energetic hands an admirable vehicle for in- 
vective, but it easily degenerated into doggerel. By the end of the 
16th century he  was a "rude rayling rimer" (Puttenham, Arte o f  
English Poesie),  and at  the hands of Pope1 and Warton he fared 
even worse. His own criticism is a just one:- 

'Pope said: "Skelton's poems are all low and bad, there is nothing 
in them that is warth reading" (Spence, Anecdotes, p. 87). 

BROTTQN 
For though my ryme be ragged, 
Tattered and jagged, 
Rudely rayne beaten, 
Rusty and moughte eaten, 
I t  hath ~n it some pyth. 

Czoute represents the average country man who gives 
his opinions on the state of the church. There is no more scathing 
indictment of the sins of the clergy before the Reformation. H e  
exposes their greed, their ignorance, the ostentation of the bishops 
and the practice but takes care that 
he writes in defence of, not against, the church. 

The charge against SkeltOn is 
based chiefly on T h e  TunnYlzge o f  ElY'oz*re R u m m ~ n g e ,  a real- 
istic description in the same metre of the drunken women who 
gathered at  a well-known ale-house kept by Elynour Rummynge 
at  Leatherhead, not far from the royal palace of Nonsuch. "Skel- 

Laureate against the ScOttes" is a fierce 
the of F1odden. "Jemmy is ded And closed 

in led, That was theyr owne Kynge," says the poem; but there 
was an earlier version written before the news of James IV.'s 
death had reached London. This, which is the 
printed ballad In the language, was entltied A B d i a d e  o j  t he  
Scottysshe Kynge ,  and was rescued in 1878 from the wooden 
covers of a copy of H u o n  de Bordeaux. "Howe the douty Duke 
of Albany, lyke a cowarde knight,, deals with the campaign of 
1523, and contains a panegyric of Henry VIII. T o  this is  at- 
tached an en''' '0 WolseY, but '' must surely have been mis- 
placed, for both the satires on the cardinal are of earlier date. 

Skelton also wrote three plays, only one of which survives. 
Magnificence is one of the best examples of the morality play. 
It deals with the same topic as his satires, the evils of ambition; 
its moral, 'chow suddenly worldly wealth doth decav.u being a 

one with him. Thomas Warton in his Xistor; if Englisir 
Poetry described another piece Nigmmansir,  printed by Wynkyn 
de Worde in 1504, and dealing with simony and the love of 
money in the church; but no copy is known to exist, and some 
suspicion has been cast on Warton's statement. 

Illustration of the hold Skelton had on the public imagination 
is supplied from the stage. A play (1600) called Scogan and 
Skeltorz, by Richard Hathway and William Rankins, is mentioned 
by Henslowe. In Anthony MundayJS Domifall o/ Robert, 
o f  Hmringdon, Skelton acts the part of ~~i~~ ~ ~ ~ k ,  and Ben 
Ionson in his masque, The Fortlaole Isles, introduced l.Skogan 
and Skeiton in like habits as they lived.,, 

Very few of Skeltonjs productions are dated, and titles are here 
necessarily abbreviated. wynkyn de worde printed the B~~~~ o f  

Court twice. Divers Balettys and dyties salacious devysed by  Master 
Skelton Laureat, and Skelton Laureate agaynste a comely Coystroune . . . have no date or printer's name, but are evidently from the press 
of Richard Pynson, who also printed RePl~cacion against certain yong 
scolers, dedicated to Wolsey. The Garlande or Chapelet o f  Laurel; was 
printed by Richard Faukes (1523) ; Magnificence, A goodly interlude, 
. . . probably by John Rastell about 1533, reprinted (1821) for the 
Roxburghe Club. Hereafter foloweth the Boke o f  P ~ Y ~ ~ Y P  Sparowe 
"as printed by Richard Kele (1550?), Robert TOY, ~ n t o n ~   itso on 
(1560?), Abraham Veale ( I S ~ O ? ) ,  John Walley, John Wyght (15601). 
Hereafter foloweth certaine bokes compyled by mayster Skelton . . . 
including "Speke, Parrot," "Ware the Hawke," "Elynoure Rummynge" 
and others, was printed by Richard Lant ( I ~ s o ? ) ,  John King and 
Thomas March (1565 ?) 7 and John Day ( I  560). Hereafter foloweth a 
litZe hoke C1oute and Hereafter . . why come ye 
to Courte? were printed by Richard Kele ( I  j 501) and in numerous 
subsequent editions. Pithy, plesaunt and profitable workes of maister 
Skelton, Poete Laureate. Nowe collected and newly published was 
printed in 1568, and reprinted in 1736. A scarce reprint of Elinour 

R ~ ~ , " ' ~ ~ ~ & ~ ~ ~ ~  & ! ~ ~ ~ " , ~ f , " ~ ~ ~ ~ f ; n ;  with Notes and 
account o f  the author and his writings, by the Rev. Alesander Dyce ( z  
vols., 1843). A selection of his works was edited by W. H. Williams 
(London, 1902). See also Zur Charakteristik John Skeltons by Dr. 
Arthur Koelbing (Stuttgart, 1904) ; F. Brie, "Skelton ~tudien" in 
Englische Studien, vol. 38 (Heilbronn, 1877, etc.) ; A. R ~ Y ,  Skelton's 
Satirical Poems . . . (Berne, 1899) ; A. Thummel, Studien iiber John 
Skelton (Leipzig-Reudnltz, 1905) ; G. Saintsbury, Hist. of Eng. Prosody 
(3 vols. 1906-10) ; and A. Kolbing in the Cambridge History of 
English Literature (vol. iii., 1909). 

SKELToN AND BRoTToN, an urban district in the 
North Riding of Yorkshire, England, 17 mi. S.E. of Middles- 



brough by the L.N.E.R., with stations a t  Brotton and North Skrl- 
ton. Pop. (1938) 12,940. Area 23.9 sq.mi. Altitude 400 feet. This 
is one of the largest townships in the Cleveland ironstone district. 
and its industrial population is wholly employed in the quarries. 
I t  is near the Skelton Beck which flows to the sea a t  Saltburn, 3 
mi. away. The Cleveland hills rise sharply southward to eleva- 
tions sometimes exceeding 1,000 feet. The modern Skelton castle 
incorporates part of a 12th century stronghold. Ruins remain of 
an ancient church, and a fine Norman font is preserved. 

SKENE, WILLIAM FORBES (1809-18gz), Scottish 
historian and antiquary, was the second son of Sir Walter Scott's 
friend, Janles Skene (1775-1864), of Rubislaw, near Aberdeen. 
In  1832 he became a writer to  the signet, and shortly afterwards 
obtained an official appointment in the bill department of the 
Court of Session, which he held until 1865. His early interest 
in the history and antiquities of the Scottish Highlands bore its 
first fruit in 1837, when he published Tke Higlzlanders of Scot- 
land, their Origin, History and Antiquities. His chief work, how- 
ever, is his Celtic Scotland, a History of Ancient Alban ( 3  vols., 
Edinburgh, 1876-1880), perhaps the most important contribu- 
tion to Scottish history written during the 19th century. I n  1881 
he became historiographer royal for Scotland. H e  died in Edin- 
burgh on Aug. 29, 1892. 

The most important of Skene's other works are: editions of John 
of Fordun's Chrofzica gentis Scotorurn (Edinburgh, 1871-1872) ; of 
the Four Ancient Books of Wales (Edinburgh, 1868) ; of the Chron- 
icles of the Picts and Scots (Edinburgh, 1857) ; and of Adamuan's 
Vita S.  Colunzbae (Edinburgh, 1874) ; an Essay on the Coronation 
Stone of Scone (Edinburgh, 1869)  ; and Meflzorials of the Family o f  
Skene of Skene (Aberdeen, 1887). 

SKI (she or ske), the wooden snow-shoe used in Scandinavia 
and neighbouring countries for travel over the snow. (Icel. scidh, 
snow-shoe, properly "piece of wood.") Implements for this 
purpose were used by many nations of antiquity. Xenophon 
(Anab. iv. 5)  describes the shoes or pattens of skins with which 
the horses of the Armenians were shod, t o  prevent them from 
sinking into the snow, and Procopius made mention of the 
ancient Lapps, known in Scandinavia as "Skrid-Finnen," or 
sliders. Snow-shoes have always been used by the hIongols of 
north-western Asia. From the evidence of the old Norse sagas 
they must have been general in Scandinavia long before the 
Christian era. Ulf (or Ullar), the god of winter, is always spoken 
of as walking upon ski, the curved toes of which gave rise to the 
legend that they were really ships upon which the god was wafted 
over hill and dale. Northern poets of the 9th century refer to 
ships as "the ski of the sea." Ski have been used time out of 
mind by Lapps, Finns and Scandinavians for hunting and journey- 
ing across the frozen country. The first ski of which there is 
any record were elongated, curved frames covered with leather. 
Those of the Skrid-Finnen of the 16th century were leather 
shoes, pointed a t  the toe, about gft. long, into which, a few 
inches from the rear end, the feet were thrust up to the ankles. 
On a rune-stone standing a t  a cross-road not very far from 
Upsala there is a picture of a ski-runner with arm-bow; this is 
probably the oldest picture of a skier. I t  dates from the 11th 
century. Modern ski are not, like the North American snow-shoe, 
made of broad frames covered with a thong web, but long, narrow, 
nearly flat pieces of ash, oak, beech, birch, spruce or hickory, 
pointed, turned up about a foot a t  the toe. Their length is usually 
the distance the wearer can reach upwards with his hand, that for 
the average man being about 7ft. 6in., although some advocate 
less length. Their width a t  the broadest part is about jin., and 
their greatest thickness (just under the foot) about  in., taper- 
ing towards both ends. The under surface is usually perfectly 
smooth, although some ski have slight grooves to prevent the 
snow caking. They are kept in condition by oiling and waxing; 
paraffin wax is used to produce a very highly polished surface, 
which greatly increases the speed of the runner. Long strips of 
sealskin are sometimes attached to the under side of the ski, to 
prevent back-sliding, and assist the climber to make a more di- 
rect ascent. itTithout the use of skins one must climb in a zig- 
zag course or place the ski alternately, in a herring-bone pattern. 

The ski are fitted to the feet by an arrangement of straps, 

called the binding. There are a very large number of bindings of 
various types, the commonest among novice runners is the 
Itt~itfeld, and the most popular with more experienced skiers the 
B.B. This is a metal binding without any straps, relying entirely 
on a hook and eye arrangement a t  the toe of the boot. The  boots 
are stoutly made of deer hide and for use with the heel-strap 
bindings have specially shaped heels with a groove which holds 
the strap in place. On level ground the ski glide evenly over the 
snow without being lifted from it, the heels being raised with each 
forward movement: long gliding steps can be taken without un- 
due fatigue, the runner having a stick about qft. or gft. long in 
each hand, to assist progression; these sticks have a spiked end, 
about 7in. above which a metal disk is fixed to prevent the stick 
sinking into the snow. Downhill progression attains great velocity; 
the skier places one foot slightly in advance of the other and 
runs in a somewhat crouched position with the feet close to- 
gether and body leaning forward. A single staff was formerly 
used as a brake in coasting downhill, but the popularity of two 
sticks used chiefly for assistance in uphill work, but also for bal- 
ance on the descent, is now almost universal. 

Ski-ing as a sport began about 1860 in the Norwegian district of 
Telemark and rapidly spread over all the Scandinavian peninsula. 
The climax of the racing season is the great international ski 
tournament held annually in February a t  Holmenkollen, 6m. from 
Oslo. This famous contest was first held in the year 1892, Swed- 
ish skiers being present: a few weeks later the first international 
ski races were organized in Stockholm. The "Norwegian Derby" 
is divided into two parts, the first devoted to jumping contests, 
the other to long-distance racing. The take-off for the jumping 
contests is built into the side of a hill, and each competitor must 
jump three times. No staff is allowed and no jump is counted 
if the jumper falls in a!ighting. The distances covered are extra- 
ordinary, 58.50 metres being the record. The jumper, starting a 
distance up the hill, descends a t  top speed, stoops as he nears 
the take-off, and launches himself into the air with all his force. 
He maintains an erect position until he reaches the ground, 
alighting with bended knees, on both feet, one a little in advance 
of the other and "giving" with his legs to overcome the force of 
the fall and to preserve his balance. Another feature is double 
jumping, performed by two persons hand in hand. The highest 
prize is the King's Cup. The principal distance race is over a 
difficult course of about 2 0  miles. The record for 2 jkm. ( 1 s t  miles) 
is zhr., 7 minutes. A Lapp once covered zzokm. (about 138 miles) 
in z ~ h r .  2 2  min., the country being level. Ski-ing is very popular 
in Norway with both men and women; in fact i t  may be called 
the national sport of Norway. The sport has been introduced 
into other countries where the winter is severe, and has become 
very popular in Switzerland and the United States, especially in 
Minnesota and the Rocky Mountain country. The mails be- 
tween Chile and the Argentine republic are carried in winter by 
relays of Norwegian ski-runners, about 300 being employed. The 
ski worn by them are usually shod with horn. Ski cannot be 
used with advantage during a thaw or where the snow is less 
than 6in. deep. On this account, and because of their general un- 
wieldiness, they are less convenient in thick forests than the 
Indian snow-shoe, though faster in the open country. 

G r e a t  Britain.-In Great Britain the use of the ski has been 
encouraged by the activities of several ski clubs. The Ski Club 
of Great Britain, founded in 1903, was for years recognized as  
the governing body for the sport. I n  1908 the Alpine Ski Club 
was started, and membership confined to those who qualified for 
election by tours on ski in the High Alps. This club was founded 
entirely for the mountaineer who climbed on ski. I n  1912 the 
British Ski Association was formed; this body had aims very sim- 
ilar to  those of the Ski Club of Great Britain and in 1924 the 
two clubs amalgamated and jointly became known as the Ski Club 
of Great Britain, and as such is the governing body for the sport 
in the British Isles. According to Arnold Lunn in a "History of 
Ski-ing" in the Year-Book of the Ski Club of Great Britain (192 j), 
ski were used in Cumberland in the 19th century and probably 
in Devonshire 300 years ago. 

Germany.-Ski-ing in Germany was almost unheard of until 
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Wilhelm P a u k e  was given a pair of ski for a present, about the 
year 1883. Paulke afterwards became the pioncer of ski-ing in his 
country, and together with two Norwegians who ascended The 
Brocken in 1884 was responsible fo r  the foundation of the sport 
in Germany. I n  1890 the first German ski club was formed; it 
was called the "Ski Club Munich." The first ski competitions were 
held in Germany in 1896. 

Switzerland.-In 1883 the monks of St. Bernard were pre- 
sented by  a traveller with a pair of ski, and six years later the 
friars had become skiers indeed, for  the monastery owned about 
a dozen pairs of ski, and races were held. This seems the earliest 
record of ski-ing in  Switzerland, but the sport seems to have 
really gained ground after the year 1889 when a Norwegian, 0 .  
Kjelsberg, made some ascents on ski. The first Swiss ski club 
was formed in the year 1893 and was called "The Ski Club Glarus" 
-and in 1902 the first ski races were held at  Berne. This was 
not a championship meeting, however, and it was not until the 
year 190s that the first Swiss championship meeting was held a t  
Glarus. 

France.-Ski-ing in France dates from the great exhibition of 
1878 in Paris. S e d i s h  ski were a feature of one of the exhibits, 
and were afterwards the property of &I. Duhamel, who attempted 
t o  use them without any conspicuous success. I n  the year 1893, 
some ski-runners appeared in the Bois de Boulogne; their efforts 
were not very enlightening and the French people were derisive. 

three years later the first French ski dub was formed 
with headquarters at.Grenoble, and was called the Ski Club des 
A1pes, and French s k i - k  really became popular a t  Charnonix 
in 1898. 

Canada.-Canada's natural resources made it  an ideal country 
for ski-ing, and in the Laurentians it  has become one of the most 
popular winter pastimes. The early pioneers were members of 
the universities who, fresh from a tour in Europe, had seen ski- 
running and jumping at  Davos; and students at  McGill univers-ity 
were soon ~ract is ing on the narrow Scandinavian type of racing 
ski. The famous Revelstoke hill is the world's fastest "jumping 
hill"; it  was on this that Nels Nelson jumped zozft. 

A u s t r a l i a  and New Zealand.-The largest ski resort in Aus- 
tralia is Mt. Kosciusko in New South Wales; here there is an 
excellent hotel well equipped for the ski enthusiasts who fore- 
gather for the meetings organized by the Mt. Kosciusko Ski Club. 
1n ~ e w  zealand the popularity of ski-ing as a sport has Yet to 
become established, although the mobile value of the ski has been 
demonstrated in no uncertain way on the Tasman Glacier. 

M i l i t a r y  Ski-ing.-Ski have been used for military purposes 
by the northern peoples for several centuries, and of late years 
other nations which have mountainous regions of snow have 
turned their attention to this most useful mode of winter march- 
ing. The army of Sweden (under Gustavus Adol~hus and his sue- 
ceSs01-s one of the foremost in Europe) employed infantry Pro- 
vided with ski in its military operations. I n  Norway special units 
SO provided were organized in 1710 Since 1902 the Alpine in- 
fantry of France and Italy have taken up the question. In Brian- 
Con, attached to the 159th regiment of French infantry, is an 
e'cole lnilitaire de sk i  (established 1903) which trains the Chas- 
seurs Alpins of the first line, and also the regional troops which 
are intended t o  take part in the defence of the south-eastern fron- 
tier of France. These regiments as a rule furnish one officer, one 
non-commissioned officer, and a few soldiers each to every course 
of instruction, which lasts two months. At the end of the first 
month the skieur is expected in full marching order to cover 6okm. 
(374 miles) of Alpine territory in the day. The ski are put to a 
variety of ingenious uses; to  form a stretcher-sledge for wounded 
men; and if rapidity of movement is desired, a horse or pony 
pulls the ~ k i e u r  along by  means of long reins attached to the 
horse's girth. Even camps in the mountains are improvised. The 
skieur is thickly clothed and muffled, and his eyes are protected 
against snow-blindness by blue or black spectacles. Some of the 
perforrllances of soldiers on ski have been notable. Capt. Bernard, 
chief of the e'cole of Brianqon, ascended the cols of ArsinC 
(2,400 metres) and of the Cauterel (2.080 metres) in 16hr. with a 

749 
party of 2 j men. I n  Russia some troops from Finland in full 
marching order made a long hunting march in Carelia. I n  29 days 
they covered 860 kilometres. In  Switzerland a skiezlr took less 
than 13hr. to cover ajkm.. including altitudes of 1.547 metres. I n  
order to witness this competition, which took place in Glarus, the 
soldiers from the St. Gotthard garrison made a march of 48km. 
including the ascent of the Klausenpass (2,000 metres). A Nor- 
wegian soldier named Holte covered with one leap a distance of 
21.20 metres, and his companion Heyderdahl later achieved 24 
metres. 

I n  Italy each company of Alpi~ti  has an annual credit fo r  the 
provision of ski. Their duties in war time are almost the same as 
those of mounted infantry-exploration and communication, and 
the seizure of advanced positions. I n  the seven months of snow 
on these frontiers the garrisons of the lonely posts cannot go out 
save on ski or snow-shoes, as to  the respective merits of which 
military opinion is divided. 

See T .  W. Schreiner, Nor~tlay's National Sgof't; Oz~tilzg, vol. xxxvii.; 
F. Xansen, A14f Schneeschuhen durch Gronland, (Hamburg, 1891) ; 
E. C. Richardson, Ski-running (1904) ; Year-Book of the Skz Club 
o f  Great Britain; W. R. Rickmers, f o r  Beginners and Moun- 
iuinser, (191uj, E. C. Iiici~drcison, The Ski-Runner ( ~ g ~ o j  ; Vivian 
Caulfield, Bow to Ski  (1911) ; Ca?zadiafz Ski Annual ( ~ o n t r e a l )  (V. .M. C.) ; Ar- 

n0~h~~r;if~~s~~.t~2~~$11~~9~~~0me the major winter out- 
door recreation along the snow belt of Canada and the United 
States. Though the best all around development of the sport is 
in Canada, since about 1920 the United States, especially northern 
N~~ ~ ~ ~ l ~ ~ d ,  has shown a phenomenal increase in clubs, tourna- 
ments and the actual numbers of people are using ski. One 
merchant in a New England town of 8,000 population sold 1,200 
pair of ski in one In practically all the snow sections of 
the United States the tendency of ski-ing towards becoming an 

national sport is evident, 
Popular interest in ski-ing takes the fom of tours, or "hikes" 

as they are termed in the United States. These tours consist of 
club or group ski trips over charted or uncharted trails ranging 
from trips over hills and meadoN,s to more adventurous expedi- 
tions up mountains and over mountain ranges. Ski clubs main- 

tain cabins and huts on trails marked out over the white  moun- 
tains, G~~~~ mountains and the ~ ~ ~ k i ~ ~ .  - 

sk i  proficiency tests are maintained by w ~ c h  a high standard 
of ski proficiency on tours and in contests may be secured. A 
few clubs engage the services of ski instructors. One of the out- 
standing clubs in the United States for the promotion of general 
ski training for all around ability in  touring is the Lake Placid 
club, in N~~ york.  

~h~ United states have helped to make ski-ing history in  the 
development of the most sensational type of ski sport-ski jump- 
ing. Torjus Hemmestvelt, one of the first of the TvOrld'S record- 
breaking jumpers, came to Red Wing, Rlinn., in  1893 and jumped 
103 f t .  on this pioneer United States hill. This established a 
world's record. Since then the record-jumping distances have ad- 
vanced steadily. I n  the United States, due to  the size of the 
country, two major competitions are held, the National Tourna- 
ment fostered by the U.S. Amateur Ski Association, and the East- 
ern Tournament, conducted under the auspices of the Eastern 
United States Ski Association. I n  addition to these competitions 
a great number of lesser but important tournaments that attract 
thousands of people are conducted. Each snow season produces a 
great number of State, interstate, collegiate, interscholastic and 
inter-club ski-jumping competitions. Listed among the world's 
greatest jumping hills, where jumps of over I j o  ft. can be made, 
is Brattleboro, Vt., with a record of rgo feet. There are other 
hills in development where jumps of over 150 i t .  will be made. 

Cross-country ski racing has been conducted as a separate 
race. I ts  distances have lacked standardization. They have ranged 
from 5 to 25 miles. The ski clubs are tending to follow the plan 
of the Continental clubs and have the cross-country race com- 
bined with the ski jumping, the highest point winner in both 
events winning the competition. This plan will gix7e the cross- 
country race a greater interest and importance, which i t  deserves. 

Ski racing down a long or short hill, either in what is called 
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the down-hill or the slalom, has only recently been taken up in 
the United States. The lack of accessible mountains near most 
of the ski clubs or tournament grounds makes the Alpine style 
of long down-hill race almost impossible. But the shorter slalom 
race down a hill around artificial obstacles is rapidly becoming a 
feature of the competitions. The U.S. clubs look to the slalom 
race to develop a greater number of experts in all around ski-ing. 

The United States and Canada affiliate their amateur ski in- 
terests through a close association of the national organizations, 
the Canadian Amateur Ski Association, the National Ski Asso- 
ciation of America and the Eastern United States Ski Associa- 
tion. These, in turn, are affiliated with the British Ski Association 
and exchange courtesies,information and competitive co-operation. 

See The S k i  Sport, year-book of the National Ski Association of 
America, Inc.; Elon Jessup, Snow and Ice Sports (1923). 

(F. K. B.) 

SKIBBEREEN, a market town of Co. Cork, Eire, on the 
river Ilen about 3 mi. from its estuary, 533 mi. S.W. of Cork 
by the Great Southern railway. Pop. ( 1 9 3 6 )  2 , 5 4 1  The river is 
navigable for small vessels to Skibbereen itself, and for larger 
ones to Old Court on the estuary; and the town is a flourishing 
fishing-station. Trade is in corn and other agricultural produce. 
The district suffered much in the famine of 1847, and many were 
buried in the graveyard adjoining the ruined Cistercian cell of 
Abbeystrowry, a mile west of the town. The Ilen offers fishing, 
late in the season, for brown and sea trout. 

SKIEN, a seaport of southern Norway, in Bratsberg amt 
(county), on the river Skien. 6 m. above Frier Fjord. Pop. (1930)  
I 5,596. I t  was mostly rebuilt after a fire in 1886. Here Henrik 
Ibsen, the dramatist, was born in 1828. I n  1892 a canal ascending 
189 ft .  by means of 17 locks was made between lakes Bandak and 
Xord, giving access to the Telemark district by way of Dalen. 
The distance between the lakes is 40 m., and several fine falls, as 
the Ulefos, Eidsfos, and Vrangfos, are passed. The engineering is 
noteworthy. There are numerous saw-mills, planing, cotton-spin- 
ning and flour-mills, factories for wood-pulp and domestic com- 
modities. The exports are ice, timber (including telegraph poles), 
wood-pulp and iron ore, and the imports coal and china-clay. The 
town (the ancient Skipa)  dates from the 14th century. 

SKILLUH, the name given by the Arabized Moors to the 
Berber peoples of southern Morocco. They occupy chiefly the 
province of Sus. The name is said to be a corruption of dshlzih 
(pl. i sh ldh) ,  a camel-hair tent. They are of fine physique, strong 
and wiry, and true Berbers in  features and fairness. 

SKIMMER, the name of aquatic birds of the genus Rhyn- 
chops,  remarkable for the unique formation of the bill, in which 
the upper mandible is capable of vertical movement, while the 
lower is much longer and is laterally compressed like a knife-blade. 
This is adapted to its mode of feeding. By means of its lower 
mandible the bird may be said literally "to plough the main." 
The black skimmer, R. nigra, is found in North America. Other 
species occur in South America, India and Africa. The sexes are 
alike. I n  breeding-habits the skimmers agree with the terns 
(9.v.) to which they are related. 

SKIN, SENSORY FUNCTIONS OF. I t  is the function of 
our senses to keep us in relation with our surroundings and to 
enable us to move with impunity about a world full of hard 
angular and dangerous objects. I n  this task the senses of the 
skin take an important and characteristic part. They occupy a 
position between what we may call the intimate senses of taste 
and smell on the one hand and the distant senses of sight and 
hearing on the other. I n  the former group the stimulating sub- 
stance has to be brought into very close contact with the body 
and the mechanism of stimulation is probably chemical; in the 
latter group the stimulating agent may act from great distances. 
Unlike both these the skin gives us news chiefly of nearby events; 
i t  has nothing to tell us of the intimate chemical nature of objects 
and very little directly of distant things. 

The external events which by acting on the skin arouse sensa- 
tion are found to be for the most part the simple and obvious 
physical processes, mechanical and thermal. 

Touch.-The feeling of contact or touch in the non-technical 

sense comprises two sensations. One of these, which is sharply 
localized in time and place and is in its essence delicate and exact, 
is touch in the strict technical sense. I ts  characteristic stimulus 
is movement at  the surface of the skin. The other sensation is 
pressure; it is in its essence less precise and although well localized 
in place, is temporally indefinite so that the subject of i t  finds 
it impossible to  decide by the sensation alone when a pressure 
stimulus has ceased. The characteristic stimulus of this sensation 
is simple static pressure. 

True touch is probably the most elaborate product of evolution 
among the skin senses. I t  is interesting to notice that the essential 
neurological fact behind the tactile sense-that mere mechanical 
movement can be transmuted by the body into sensation-is also 
the fact on which the not more useful but far  more imposing 
sense of hearing is based. 

T h e r m a l  Sense.-Thermal sensations do not depend directly 
on the absolute temperature of the object that causes them but 
on its temperature relative to  that of the skin. I n  other words the 
characteristic stimulus of the thermal sense is the interchange of 
heat between the stimulating object and the body. Sensations 
of warmth and heat are caused by heat passing into the skin, and 
sensations of coolness and cold by heat passing out of it. The 
intensity of the sensation varies with the rapidity of heat trans- 
ference and therefore not only with the temperature difference 
but also with the conductivity for heat of the object. A good 
co~ductor  therefore feels hotter or colder as the case may be than 
a bad conductor a t  the same temperature. 

Most of our thermal sensations come to us by  conduction 
through things actually touching the skin, including of course the 
air. The thermal sense is then usually, like the tactile sense, a 
short range process involving contact. Thermal sensations can 
however also be set up by radiated heat. Such radiation probably 
acts by warming the skin from which heat is then conducted in 
the ordinary way to the thermal nerve endings. I t  is conceivable 
however that these nerve endings are capable of direct response 
to the radiation. If this were so it  would show the skin to  possess 
the rudiment of a true long range sense, and perhaps a rudiment 
that by adaptation to higher frequencies of radiation has given 
us sight-the greatest of all the senses. 

Pain.-The pain sense does not show the same simple and 
orderly relation between stimulus and sensation that is found with 
the tactile and thermal senses. Sensations of pain are set up by a 
heterogeneous group of stimuli which do not permit of any in- 
clusive general physical or physiological description. I t  is of 
course obvious that any process that actually damages the skin 
is likely to cause pain a t  the moment of infliction though even 
this, as we shall see, is not an invariable rule. Many stimuli 
however, though at  intensities giving clear sensation of pain, do 
not cause any perceptible injury-such for example are brisk heat 
and cold and the faradic current. The anomalous relation of stimu- 
lus and sensation t o  the possibility of injury is well seen in con- 
nection with radiant stimuli. Heat rays easily excite pain when 
too weak to cause injury as is shown in the sensitiveness of the 
ocular cornea to  the radiation of a dull red fire. On the other hand 
the far more injurious ultra-violet and X-rays excite no sensa- 
tion whatever even at  the moment when they may be seriously 
damaging the skin. In  general however it  may be said that most 
of the stimuli capable of causing pain are such that if they were 
of but little increased intensity they would actually cause injury. 
From this it follows that the characteristic pain stimulus is of 
considerable energy-far greater in fact than that of the tactile 
or thermal stimulus-and that the pain sense in comparison with 
all others is a dull sense or has, in physiological terms, a high 
threshold. 

However insensitive the mechanism may be, the sensation itself 
has a peculiarly vivid and explosive quality and differs from all 
other sensations in arousing in the subject of i t  a strong impulse 
to make some kind of motor response. The barely controllable 
flinching with which we suffer the mildest of pin-pricks is familiar 
evidence of this unique character of the pain sensation. 

In  comparison with other senses, pain then is seen t o  be highly 
anomalous I t s  anomalies have been the subject of much theo- 
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retical discussion from which however no generally accepted doc- 
trine has yet emerged. 

D i s t r i b u t i o n  of Sensibility.- It has long been known that 
the whole of a given area of skin is not equally sensitive. If its 
surface is explored with stimuli sufficiently fine, it is found that 
in some places no response is obtained to any stimulus and that 
sensitiveness is limited to  certain small areas mostly less than a 
millimeter across. These spots are distinct for each kind of 
stimulus and respond to it only, so that there are separate spots 
for touch, heat, cold and pain. 

The sensitiveness of a given region depends on whether the 
distribution of sensitive spots is thick or thin. As a general rule 
density of distribution varies together for all four senses so that 
a part sensitive to one stimulus is sensitive to  all. To  this how- 
ever there are important exceptions. The skin of the face and 
the skin of the finger tip are both highly sensitive to  touch but 
the latter is much the less sensitive to  pain. A far more striking 
anomaly however is that certain regions-the cornea of the eye 
and a part of the glans penis-possess sensibility to pain only. 
I t  is difficult t o  give a functional explanation of this curious fact 
but, i t  is interesting t c  note that these two regions have this in 
common that their embryological development includes a longi- 
tudinal splitting of the skin into two layers. 

T h e  P e r i p h e r a l  Sensory Mechanisms.-The sensory nerve 
fibres of the skin terminate in  certain well-marked and minute 
structures called end-organs which are regarded as having the 
power to  originate under appropriate stimulation the nerve-impulse 
which yields the characteristic sensation. These end-organs show 
a great variety of structure, but they are clearly divisible into two 
groups. First there is a group in which the end-organ consists 
of a mere breaking up  of the nerve fibre into many fine naked 
branches among the cells of the part;  this "terminal aborisation" 
is the end-organ of the pain nerve. Secondly there is a group the 
members of which though varying much have this in common- 
that the end of the nerve fibre is enclosed in a definite and often 
thick c a ~ s u l a r  structure. These end-organs are concerned with 
the sensations other than pain. This marked structural difference 
between the encapsuled or insulated and the naked or uninsulated 
end-organs is yet another peculiar character of the pain sense. 

Into the intimate nature of the process whereby a stimulus to  
an end-organ causes an impulse in the nerve fibre we cannot as 
yet penetrate. The less exacting problem of what is the precise 
quality of the stimulus is as we have seen still unsolved for the 
pain sense. For the thermal and tactile senses the stimuius can 
be reduced to the simple physical processes of heat transference 
and movement respectively. I n  the case of touch we can even 
define in some detail the mechanisms by which very light touches 
are enabled to produce the movements which are essential to  
adequate stimulation of the touch-spots. 

Each touch-spot is found to be placed close to a hair and the 
latter can be seen to move when the touch-spot is pressed on and 
sensation aroused. I t  is probable that the rigid root of the hair 
acts as a lever which magnifies the movement set up by the 
actual touch. The adequacy of the mechanism is shown by the 
experimentally established fact that the touch-spots of a rather 
coarse hairy skin are slightly more sensitive than those of a fine 
smooth skin. When the projecting part of a hair itself is gently 
touched a vague tickling sensation is felt quite unlike the clear 
light "pat" elicited by proper stimulation of a touch-spot. The 
hair is too flexible t o  transmit the whole movement intact to the 
end-organ and a sub-minimal stimulus results. This sensation of 
"tickle" is  comparable with the sensation of itching which is 
probably the result of sub-minimal stimulation of pain nerves. 
I t  seems likely that the great reduction in hairiness shown by 
man's skin in comparison with that of other animals was favoured 
by the precision i t  gave to  touch through the elimination of 
tickling sensations. 

The hair bulb is then the ordinary means by which movement 
is transmitted to  tactile end-organs. Where the skin is hairless 
however, as  it  is in some of its most sensitive parts, other mecha- 
nisms are necessary. The simplest substitute is to keep the sur- 
face Iayers of the skin flexible by reducing the amount of horny 

material in them and to keep them moist. This is the condition 
of the red surface of the lips which is highly sensitive t o  touch 
but a t  the expense of a high degree of vulnerability. 

No such solution of the problem is possible in the fingers which 
must be kept sensitive and yet allowed a thick and horny protective 
covering. There the thick horny layer is grown on long closely 
parallel ridges with grooves between; the grooves are lines of di- 
minished rigidity and permit the thick epidermis t o  remain highly 
flexible and therefore sensitive to  touch. These ridges and grooves 
that by their individual uniqueness and constancy have proved 
so gratifying to the criminologist, are thus seen to have another 
and perhaps a higher function in serving the great sense of touch. 

Bib l iographica l  Note.-The sensory functions of the skin are 
not usually dealt with very fully in text-books of physiology. An 
elaborate account of the subject (with references to the work of 
other investigators) will be found in Sir Henry Head's "Studies in 
Neurologyv-1920. A recent important contribution by  Sir E. 
Sharpey-SchBfer appears in the Quarterly Journal of Experimental 
Physiology--August 1928. 

SKIN AND EXOSKELETON, in anatomy. The  skin is 
the covering of the whole body, and is continuous a t  the different 
orifices with the mucous membrane. I t  acts as a protective layer. 
as a regulator of the temperature, as an excretory organ and as  
a tactile and sensory organ in which nerves end. 

The skin varies in  thickness from .5rnm. in the eyelids t o  4 or 
more mm. in the palms and soles; i t  is also very thick over the 
back of the body. Two main layers are recognized, superficially the 
epidermis and more deeply the dermis or true skin. The epidermis 
under the microscope is seen to consist of five layers. On the sur- 
face is the horny layer or stratum corneunt (see fig. I )  composed 
of layers of scale-like cells, the walls of which are turned into the 
horny substance keratin. Deep to this is a thin layer of scale-like 
cells without keratin known as the stratum lucidzlm. Deeper still 
is a layer, the stratum granz~losum, in which the cells are not so 
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FROM C U H N I N G R A I I ,  "TEXT-BOOK OF AHATOMY" (OXFORD MEDICAL PUBLICATIONS)  

FIG. 1.-VERTICAL SECTION OF E P I D E R M I S  A N D  PAPILLAE O F  CORlUM 

flattened and contain granules of a substance known as  eleidin. 
I n  the fourth layer, stratum mucosum or stratum Malpigltii, the 
cells are polygonal and are connected together by  delicate prickle- 
like processes. I t  is in the deeper layers of these cells that the 
pigment of the negro's skin is found. The fifth and deepest layer 
of the epidermis is the stratum germinativum, in  which there is 
only one layer of columnar cells. The whole of the epidermis is 
non-vascular. The true skin, dermis or corium is composed of a 
felted network of white fibrous tissue with a small number of yel- 
low elastic fibres interspersed. I t  is divided into two layers. 
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The superficial or papillary layer lies next to the epidermis and 

is raised into a number of papillae or conical projections which fit 
into corresponding depressions on the deep surface of the epi- 
den?&. I n  sensitive parts like the palms and soles these papillae 
are specially prominent and form wavy lines, each of which con- 
sists of a double row between which the ducts of the sweat glands 
pass on their way to the surface. So large are the papillae in these 
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FIG. 2 .- V E R T I C A L  S E C T I O N  OF THE S K I N  

situations that the epidermis is also raised into ridges, and these 
in the fingers form the characteristic whorls so valuable for pur- 
poses of identification. The papillae contain leashes of blood-ves- 
sels, and in some of them are special tactile corpuscles in which 
the nerves end (see NERVOUS SYSTEM). 

In  the deeper or reticular layer of the true skin the fibrous 
feltwork is looser and encloses pellets of fat. I t  also contains a 
network of blood-vessels and nerves, and in some places a layer of 
striped or unstriped muscle. Where hairs are present the hair 
follicles lie in this deeper layer, which gradually merges with the 
subcutaneous fatty tissue (see fig. 2). 

As appendages of the skin are found the hairs, the nails and 
the sebaceous and sweat glands. 

Hair.-The hairs are found in man on the scalp, eyelids, eye- 
brows, armpits, pubic region, vestibule of the nose, external audi- 
tory meatus, face, ventral surface of the trunk and dorsal sur- 
faces of the leg, forearm and hand; indeed the only places which 
are quite free from them are the palms of the hands, soles of the 
feet and the glans penis. I n  some places, such as the armpits, 
pubic region and the face of the male they grow to a considerable 
length a t  and after puberty. I n  section i t  is only the straight hairs 
which are circular; wavy and curly hairs are oval. I n  the centre 
of each hair is the medulla or pith, though this is not always 
present; i t  is composed of nucleated cells containing pigment, fat 
and air spaces. Outside this is the fibrous layer or cortex, also 
containing pigment and air spaces, while most superficially is the 
cuticle made up of overlapping scales. The hair grows at  its root 
from a hair follicle (see fig. 2), which is a tubular inpushing of 
the epidermis into the true skin or, in the case of large hairs, 
deeper still into the superficial fascia. I t  is divided into an inner 
and outer root sheath, the former representing the more superficial 
layers of the epidermis, the latter the deeper layers. At the bot- 
tom of the follicle the hair enlarges to form the bulb, and into 
the lower part of this a vascular papilla projects from the true 
skin. The cells of the hair are derived irom, and are continuous 
a t  the bulb with those of the outer root sheath, and therefore 
with the deeper layers of the epidermis. 

The hair follicle always projects somewhat obliquely into the 
skin, and attached to the side toward which it  is leaning is a small 
band of non-striated muscular fibres called arrector pili. When 
this acts it  diminishes the obliquity of the hair and so makes it 
"bristle" or "stand on end," while a general contraction of these 
small muscles leads to  the familiar condition of "gooseflesh." 

Nails.-The nails are specially thickened parts of the epider- 
mis, and are divided into a root and a body. The former is con- 
cealed by a fold of skin, and the corium on which it  lies is known 
as the nail ntatrix. The body of the nail also lies on the corium, 
or true skin, which forms the nail bed and is very sensitive. This 
body of the nail is formed by the stratum germinativum and stra- 
tum mucosum in its deeper part, and more superficially by the 
stratum lucidum, which is here very much thickened and con- 
verted into keratin or horn. Near the root of each nail is a semi- 
lunar area which is more opaque than the rest and forms the 
white lz~?zula. 

Glands.-Sebaceous glands are found wherever there are hairs, 
however rudimentary, and open by their ducts into the super- 
ficial part of the hair follicle (see fig. 2). Their deeper or secret- 
ing part divides into a number of bag-like alveoli composed of 
cells, which secrete oil droplets. There may be two or three 
glands to each hair follicle, and their size does not vary directly 
with that of the hair, since they are very large in the nose, where 
the hairs are quite rudimentary. They are also found on the 
labia minora and nipples, mhere no hairs are. Sz~doriparous or 
sweat glmds (see fig. 2) are found all over the surface of the body, 
but are specially numerous on the palms and soles. I t  is estimated 
that in the palm there are nearly 3,000 to a square inch, while in 
the skin of the back they do not reach 500 to the same area. I n  
the armpits and groins they are very large. Each consists of a 
single long tube, lined by columnar epithelium, and coiled up 
into a ball or glomerulus in the subcutaneous tissue, after which 
it pierces the corium arid epidermis to  reach the surface a t  the 
porzls s~tdoriferz~s. Where the stratum corneum of the epidermis 
is thick the duct is twisted like a corkscrew as it  goes through. 

The glands of Moll in the eyelids and the ceruminous or wax 
glands of the ear are modified sweat glands; the former, when 
inflamed, cause a "sty." 

EMBRYOLOGY 
The skin is derived partly from the ectoderm and partly from 

the mesoderm of the embryo. The whole of the epidermis and 
its appendages are ectodermal, and in the early embryo consist 
of a single layer of cells; later on this becomes double, and the 
superficial layer, after the sixth month, is cast off and mixes with 
the secretion of the large sebaceous glands to form the soapy 
verlzix caseosa with which the foetus is coated a t  birth. I n  the 
meantime the cells of the deeper layer divide and form the various 
layers of the epidermis already enumerated. The mesodermal 
cells belong to the mesenchyme, and form the fibrous tissue of the 
true skin as well as the arrectores pilorum muscles and, in the 
scrotum, the dartos layers of unstriped muscle. I n  the sixth month 
fatty tissue appears in the deeper parts, and so the fat  of the 
superficial fascia or sub-cutaneous tissue is formed. The nails are 
said to appear as thickenings of the epidermis a t  about the ninth 
week, quite at  the tips of the digits. Later on they shift to the 
dorsal side, and in doing so carry the nerves in the nail bed with 
them. This is the only explanation available of the fact that the 
ventral nerves to the tips of the fingers encroach on the dorsal 
area. By about the twelfth week the nails are perfectly formed, 
but they do not reach the level of the finger tips until the eighth 
month. The hairs are developed in the third month of foetal life 
by ingrowths of the stratum mucosum of the epidermis into the 
corium. During the fourth and fifth months the body becomes 
covered by fine unpigmented hairs which are known as  lanzlgo; 
these begin to  disappear about the eighth month, but some remain 
until after birth. On the scalp, however, the hair a t  birth is often 
more deeply pigmented than that which succeeds it. The seba- 
ceous and sweat glands, like the hair follicles, are ingrowths of 
the stratum mucosum of the epidermis into the corium. The for- 
mer become very large in the later months of embryonic life, 



SKIN AND EXOSKELETON 
and secrete a large part o f  the above-mentioned vernix caseosa. 
The development of  the mammary gland from modified sebaceous 
glands has already been referred to (see ~\IAMMARY GLAND). 

For further details see J .  P. hf'Murrich, Developme?zt of tlze 
Hzcma?z Body ((London, 1923); J .  C.  Heisler, Text-book of Em- 
bryology (London, 190;);  Quain's Anatomy, vol. i. (London, 
1908). 

COMPARATIVE ANATOMY 
In  the larval (gastrula) stage o f  the Amphioxus (lancelet) cilia 

are present on the surface, and in the superficial epidermal cells 
o f  some fishes and amphibian larvae there is a striated layer on 
the free edge which is looked upon as a relic of  ancestral cilia. 

Sk in  Glands.-The skin gldnds o f  the Cyclostomata (hags and 
lampreys) and fishes are generally unicellular and secrete slime 
which protects the surface o f  the body. Some of  the teleostean 
fish have poison glands at the bases o f  their dorsal fins and 
opercula. 

In the mud fish (Dipnoi) and amphibians multicellular spheri- 
cal glands appear as involutions o f  the ectoderm. Sometimes, as 
in the so-called parotids o f  the toad, these form large masses. 
Repti l~s and hirds are singnlarly wanting in skin glands, though 
the latter have a large uropygial gland at the root o f  the tail 
which secretes oil to lubricate the feathers; it is the chief constitu- 
ent o f  the "parson's nose" of  the fowl. In mammals, except the 
Cetacea, the sebaceous and sudoriparous glands already described 
in man are found; some of  the former sometimes attain a large 
size, as in the interdigital gland o f  the sheep, Muller's gland at the 
back o f  the pig's knee and the suborbital gland o f  ruminants. In 
addition to these, special scent-producing glands are often found 
in different parts, the most remarkable o f  which, perhaps, are 
the scent glands beneath the tail o f  the skunk, while in male 
monotremes there is a special poison gland in the leg which is 
connected with a spur in the foot. 

Pigment.-Pigment cells are present both in the dermis and 
epidermis o f  fishes and amphibians, and the pigment may be 
either intra- or extra-cellular. In many cases it is under the 
control o f  the nervous system, so that forms like the flat-fish and 
the common frog can adapt their colouration to that of their 
background. In animals permanently excluded from the light, 
pigment is absent. In reptiles movable pigment cells are often 
found, as in the chameleon, while in birds the pigment is some- 
times o f  great brilliancy in the necks and wattles. In mammals, 
as in man, the pigment is confined to the cells o f  the stratum 
mucosum layer o f  the epidermis. 

Scales.-In the elasmobranch fishes scales are found composed 
o f  enamel superficially, and o f  dentine and bone deeply. They 
are developed from the epidermis and dermis, and in almost every 
way resemble the teeth o f  these animals, which are only modifi- 
cations o f  them. The bony basal part o f  each scale is plate-like, 
hence this kind o f  scale is known as placoid. In the ganoid fishes, 
such as the sturgeon, much larger plaques called ganoid scales 
form a complete armature. In the teleostean fishes the scales 
overlap like tiles and are either cycloid, having a smooth border, 
or ctenoid, in which the free posterior border is serrated. Existing 
amphibians are usually remarkable for absence of  any skin armour, 
though in fossil forms (Stegocephala) it was very complete. The 
reptilian class is specially noticeable for the production o f  epi- 
dermal scales, which undergo many modifications. In the Ophidia 
they are cast o f f  periodically in one mass as the snake's slough, 
while in the Chelonia they form the different varieties o f  tortoise- 
shell. Bony structures, developed in the dermis, may underlie 
these epidermal horny thickenings, and are very strongly devel- 
oped in the dorsal and ventral bony shields o f  the Chelonia (cara- 
pace and plastron), which secondarily fuse with the true endo- 
skeleton. The armadillo i s  the only mammal which has a true 
bony exoskeleton. 

Feathers.-Birds are remarkable for the possession o f  feathers, 
which are highly modified scales. The embryonic or down feathers 
are simple, and consist o f  a brush o f  hair-like barbs springing 
from a basal quill or calamus. From the whole length of  each barb 
a series o f  smaller barbz~les comes o f f  like branches of a shrub. The 
adult or corttour feutiters are formed at the bottom of  the same 

follicles which lodge the down feathers and, by their growth, push 
these out. At first they are nothing more than enlarged down 
feathers, but soon one o f  the barbs grows enormously, and forms 
a main shaft or mclzis to which the other barbs are attached on 
either side. From the sides o f  the barbs grow the barbules, just 
as in the down feathers, and these, in the case o f  the large wing 
feathers (remiges) and tail feathers (rectrices), are connected by 
minute hooks so that the feather vnfze, as opposed to the shaft, 
has a more resistant texture than it has in the feathers o f  the back 
or breast. The bird's moult is comparable to the casting o f  the 
scales in the reptiles. 

Hairs.-Hairs are only found in the mammalian class, and are 
divided into the long tactile bristles or vibrissae and the smaller 
hairs which maintain the warmth o f  the body. In some animals 
the hair o f  the body is composed of long, stiff hairs, which are 
probably specialized for protective purposes, and short, soft 
hairs, which form the fur and keep in the warmth. Sometimes 
these long hairs are greatly enlarged and hardened to form pro- 
tective spines as in the porcupine, hedgehog, spiny mouse and 
spiny ant-eater (Echidna). 

Horns.-Horns are nf three kinds: (I) antlers, ( 2 )  hollour 
horns and ( 3 )  hairy horns of  the rhinoceros. 

Antlers are growths o f  true bone and, except for their very vas- 
cular covering of  skic (velvet), are not exoskeletal structures 
They grow with great rapidity, and in the deer family are renewed 
each year. As soon as their growth is finished the skin covering 
dries up and strips o f f .  The small horns o f  giraffes are also bony 
structures though permanent. 

The hollow horns o f  the ruminants (Bovidae) are cases o f  har- 
dened epidermis which fit over a bony core and are permanent. 
They are found in both sexes, and in this differ from the antlers 
o f  the deer, which, except in the reindeer, are confined to the male. 
In the prongbuck (Antilocapra) the hollow horns are shed peri- 
odically. 

The hairy horns of the rhinoceros are a mass o f  hairs cemented 
together by cells. The hairs grow from dermal papillae, but differ 
from true hairs in not being sunk into hair follicles. 

Claws and Hoofs.-These are modifications o f  nails, but 
whereas in nails and claws the structures are confined to the dor- 
sal aspect o f  the diglts, in hoofs they spread to the plantar surface 
as well. It has been shown in the embryological section o f  this 
article that the nail appears at the very tip o f  the digit, and in 
this position it remains in many amphibians, e.g. giant salamander, 
while in hoofed mammals it develops both ventrally and dorsally. 
In the Felidae the claws are retractile, but the real movement 
occurs between the middle and terminal phalanges o f  the digits. 

Spurs.-Spurs are quite distinct from nails and claws; they are 
very common in birds as horny epidermal sheaths covering bony 
outgrowths o f  the radial side of the carpus, metacarpus or meta- 
tarsus. The spur-winged goose has a carpal spur; in the screamers 
(Palamedea and Chauna) the spur or spurs are metacarpal, while 
in many gallinaceous birds (e.g. common fowls and pheasants) 
metatarsal spurs are found. In the mammals the male monotremes 
(Echidna and Ornithorhynchus) have spurs attached to an extra 
( ?  sesamoid) bone in the hind leg, perforated for the duct o f  the 
already mentioned poison gland. 

Beaks.-Certain fishes belonging to the family Mormyridae 
have a fleshy prolongation of the lower lip, and are hence termed 
beaked fishes. In the Amphibia Siren and the tadpoles of  most 
Anura (frogs and toads) have small horny beaks. In the Reptilia 
horny beaks are found in the Chelonia while in birds beaks are 
constant and replace the teeth in modern species. In mammals 
a horny beak is found in Ornithorhynchus, though it coexists with 
true teeth in the young and with horny pads in adult specimens. 
In all these cases the beaks are formed from cornified epidermal 
scales. 

Baleen.-The baleen which is found in the mouths o f  the 
Balaenidae or whalebone whales is a series o f  flattened triangular 
horny plates arranged on either side of  the palate. The inner edges 
and apices o f  these are frayed out into long fibres which act as 
strainers. In Balaena mysticetzls, the Greenland whale, there are 
nearly four hundred o f  these plates, the longest o f  which often 



SKIN DISEASES 
exceed ten feet. I n  its development baleen resembles rhinoceros 
horn in that it  consists of a number of epidermal hair-like fibres 
cemented together and growing from dermal papillae, though not 
from true hair follicles. 

For further details and literature see R. Windersheim, Com- 
parative A?zatonzy o f  Vertebrates, translated by W. N. Parker 
(London, 1907); S. H. Reynolds, The Vertebrate Skeleton (Cam- 
bridge, 1897). (F. G. P.) 

SKIN DISEASES. The diseases of the skin do not essentially 
differ from those of the other organs of the body. But skin has 
certain differences from other organs, some dependent on its 
structure and some on its exposed position. There are no depths 
to be attacked, and any diseases, if they spread, must do so super- 
ficially; spreading as they often do equally in all directions, the 
diseases of the skin have a tendency to assume a circular form, 
independently of any parasitic cause, though when such cause is 
present the patches are of a more perfectly circular shape. Fur- 
ther, from the extent of its superficial area and its exposed posi- 
tion, the skin is liable to  be attacked by more forms of irritation, 
parasitic or other, than any other organ of the body. 

Classification.-The classification of skin diseases, a t  first 
based on naked-eye appearances, and, later, on the underlying 
pathological changes, is becoming simplified by the adoption of an 
etiological basis, and, as our knowledge of their causation becomes 
more complete, such an ideal becomes possible, and is being 
attempted in the more recent text-books. At the present time, 
however, the cause of certain skin diseases remains obscure, but, 
as the gaps in our knowledge become gradually filled in, the 
group of the unclassified affections becomes correspondingly 
diminished. 

Of the new forms of skin disease which have been recognized 
in recent years, the most numerous have been those occurring in 
tropical countries, and of them a considerable number are due to  
fungi, and constitute the group of the tropical dermato-mycoses. 
I n  Great Britain the cutaneous lesions associated with diseases 
of the blood have been the subject of careful study, especially 
those which occur in connection with the leukaemias and 
lymphadenoma. 

Ringworm.- It is now established that the disease, popularly 
known as ringworm, is due to a number of mould-fungi, which 
vary in different climates and countries, like other members of the 
vegetable kingdom, and have a wick distribution in the animal 
kingdom, occasionally even in birds, from which they are capable 
of being transmitted readily to man. Certain resistant forms of 
dermatitis, affecting various parts of the body, but more especially 
the groins and the extremities, which may closely resepble 
eczema, are not variants of that protean disease, but the result 
of the presence in the skin of certain ringworm fungi. This type 
of ringworm has increased since the World War, as it  was common 
among the troops, especially those who went through the Gallipoli 
campaign, or served in the East, and was brought home and 
spread by them. 

Eczema.-Eczema, the commonest of skin affections, is no 
longer regarded as a disease due to a single cause, but as a form 
of cutaneous reaction, due to a variety of irritants, acting either 
locally, from without, or circulating in the blood, possibly in an 
individual predisposed by some lowered resistance. I n  the group 
of the eczemas it  is customary now to include the various forms 
of occupational dermatitis. These are attracting attention, as 
they are responsible for considerable disablement. The list of 
irritants, chemical and physical, which may cause them, is con- 
tinually being extended, and the problem of their prevention is 
receiving the close attention of the Public Health Authorities 
(see IXDUSTRIAL WELFARE AKD ~ ~ E D I C I N E ) .  . 

Act in ic  Action.-The actinic rays of light have been shown to 
be  an important factor in causing inflammation of the skin. For 
years it  has been known that they are responsible for the peculiar 
eruption of the face and hands which recurs in summer in individ- 
uals sensitive to light (Hydroa aestivale), and for the more serious 
freckled affection which goes on to cutaneous cancer (Xeroderma 
pigmentosum). I t  is only recently, however, that the peculiar, 
dry, atrophic, freckled condition of the skin, dotted over with 

dilated capillaries, and horny thickenings which may become 
malignant, has been shown to be due to  the sun-s rays. This is 
met with on the unprotected parts, namely the arms, hands and 
face, of people long exposed to the sun, in countries where its rays 
are intense, such as India, South Africa, Australia, etc.; i t  is now 
designated as chronic solar dermatitis, and corresponds closely to  
a chronic burn from the X-rays. I n  Australia the ears of sheep 
sometimes develop cancer as the result of exposure to the sun's 
rays on the plains. 

Microbial  Action.-The r61e of micro-organisms and parasites 
in causing skin disease is highly important. Bacteria (see BAC- 
TERIOLOGY) have been shown to be the cause, not only of the 
common forms of septic impetigo, but of a variety of scaly 
affections, previously regarded as forms of eczema, which are now 
included under the heading of Dermo-Cpidermites microbiennes. 
Ultra-microscopic organisms, capable of passing through a Berke- 
feld filter, which have become prominent lately in  connection with 
cancer (see CANCER; FILTER-PASSING VIRUSES), would seem to 
be responsible for the small epidermal growths, known as &folZus- 
cum contagiosunt, and it  is more than probable that similar or- 
ganisms will be found to be the cause of other types of benign 
and malignant epithelial growths. I n  the Tropics, the so-called 
Calabar swellings have been found to be of filarial origin, and the 
Oriental sore to  be due to a parasite of the trypanosome family. 

Foca l  Infection.-Focal infection, in the sense of protein 
poisoning from bacteria in some crypt or tissue, or in the ali- 
mentary tract, has of late years been advanced as a possible cause 
of Lupus erythentatosus, circumscribed patches of eczema, and 
other erythematous conditions, and the improvement in them 
which sometimes follows the injection of an autogenous vaccine 
has been taken as evidence of an etiological connection. 

Nervous System.-Although certain affections of the skin, 
such as Herpes zoster, or shingles, have been proved to be of 
nervous origin, the trend of recent research has gone to show that 
the influence of the nervous system as a cause of cutaneous disease 
has been overrated, and that a number of affections, which were 
vaguely attributed to  reflex nervous disturbances, are either of 
toxic origin, or due to  imperfect action of a ductless gland, or to 
some disordered state of the blood. 

Anaphylaxis.- The doctrine of anaphylaxis (9.v.) has.con- 
tributed to our knowledge of certain cutaneous phenomena, and 
has explained the liability to recur of a dermatitis due to  local 
irritation, or to  the presence in the blood of some foreign protein. 

Therapeutics.-Recent advances in treatment have been re- 
markable. Internal treatment has become based more on general 
medical principles and on the discovery and correction of some 
underlying disturbance in an organ or system than on so-called 
specific medication. That sheet-anchor of the earlier physicians- 
arsenic-has lost its position as a panacea for chronic skin affec- 
tions, and any value i t  may have in the treatment of psoriasis, 
pemphigus, etc. is being regarded more as the result of its value 
as a nerve tonic than as a specific drug. I t  has attained, however, 
a new importance in its organic preparations, in the treatment of 
syphilis (see VENEREAL DISEASE). 

Organo-therapy.- The increase in our knowledge of the duct- 
less glands (see ENDOCRINOLOGY) has added organo-therapy to 
our methods of treatment, and thyroid medication has proved to 
be of benefit in various skin affections in childhood, associated with 
retarded development, and especially in mild ichthyosis, i n  which 
eczematous changes are so liable to be superimposed. 

Vaccine Therapy.-The value of vaccines (see VACCINE 

THERAPY) in the treatment of skin diseases has been overrated, 
and their use in the past was too promiscuous. They are of most 
value in acute suppurating lesions of staphylococcic origin, such 
as recent boils. The development in  local treatment has been 
even more striking than that from internal medication. 

Refr igerat ion;  Diathermy.-Refrigeration, with carbon 
dioxide as the freezing agent, is a useful means of destroying 
vascular naevi, moles, warts, superficial rodent ulcers, and of 
ameliorating Lupus erythematosus of the fixed type. Diathermy 
has proved of great value in inoperable cases of rodent ulcer, and 
for cauterisation of malignant growths in the mouth or naso- 



pharynx (see ELECTROTHERAPY). 
Radiotherapy.- he greatest advances in late years, how- 

ever, have taken place in connection with radiotherapeutics (see 
RADIOTHERAPY). The newer methods of X-ray dosage, made 
possible by the use of the Coolidge tube, have increased the useful- 
ness of the X-rays as a means of healing chronic ulcers, relieving 
local irritations, reducing epidermal thickening and causing the 
defluvium of the hair for the cure of ringworm of the scalp. 
Radium has proved to be of special service in the treatment of 
rodent ulcers and hypertrophic scars (see RADIUMTHERAPY). 
The value of the actinic rays of light, when applied locally, in the 
treatment of tuberculosis of the skin, and in healing chronic ul- 
cers, has been greatly enhanced by  i ts  use over the whole cutane- 
ous surface, in  the form of actinic ray baths, which have been 
found to improve the general health by stimulating metabolism 
and increasing the bactericidal power of the blood. See HELIO- 
THERAPY. 

BIBLIOGRAPHY.-J. M. H. MacLeod, Diseases of the Skin (London 
1920 bibl.) ; J. H. Sequelra, Diseases o f  the Skin, 4th ed. (1927) ; Nor- 
man Walker, Introduction to Dermatology, 8th ed. (1925) ; 0. S. 
Ormsby, Practical Treatise on Diseases o f  the Ski% (3rd ed. Philadel- 
>hia, 19ii, Pib!.) ; 11. W. C&-l--.--- 

'7'- L ~ L L I W ~ ~ U ~ ,  L l e ~ b W ~  on Dis~ases ~j the Skiit 
(9th ed. Philadelphia, 1921, bibl.). (J. M. H. MAcL.) 

SKINNER, JAMES (1778-1841), British soldier, born in 
India, son of Lieut.-Colonel Hercules Skinner and a Rajput lady, 
entered the Mahratta army under de Boigne and remained 
in the same service under Perron until 1803, when, on the out- 
break of the Mahratta War, he refused to serve against his 
countrymen. H e  joined Lord Lake, and raised a regiment of ir- 
regular horse called "Skinner's Horse" or the "Yellow Boys," 
which became the most famous regiment of light cavalry in the 
India of that day. H e  died a t  Hansi on Dec. 4, 1841. 

See J. Baillie Fraser, Military Memoir o f  Lieut.-Colonel James 
Skinner (1851). 

' SKINNER'S CASE, the name usually given to the celebrated 
dispute between the House of Lords and the House of Commons 
over the question of the original jurisdiction of the former house 
in  civil suits. I n  1668 a London merchant named Thomas Skinner 
presented a petition t o  Charles 11. asserting that he could not 
obtain any redress against the East India company, which, he 
asserted, had injured his property. The case was referred to the 
House of Lords, and Skinner obtained a verdict for f 5,000. The 
company complained to the House of Commons which declared 
that the proceedings i n  the other House were illegal. The Lords 
defended their action, and after two conferences between the 
Houses had produced no result the Commons ordered Skinner to  
be put in prison on a charge of breach of privilege; to  this the 
Lords replied b y  fining and imprisoning Sir Samuel Barnardiston, 
the chairman of the company. Then for  about a year the dispute 
slumbered, but it was renewed in 1669, when Charles 11, advised 
the two Houses to  stop all proceedings and to erase all mention 
of the case from their records. This was done and since this time 
the House of Lords has tacitly abandoned all claim t o  original 
jurisdiction in civil suits. 

See Lord Holles, The Grand Question concerning the Judicature of 
the House of Peers (1689) ; L. 0. Pike, Constitutional History of the 
House o f  Lords (1894) ; and H. Hallam, Constitutional History, vol. 
iii. (1885). 

SKINS: see HIDES. 
SKIPPON, PHILIP (d. 1660), English soldier, was born a t  

West Lexham, Norfolk. At an early age he adopted the military 
profession and i n  1622 served with Sir Horace Vere in the Pala- 
tinate. H e  took part in most of the battles and sieges of the 
time in the Low Countries. At the sieges of Breda in 1625 and 
1637 he was wounded, and under his old commander, Lord Vere, 
he was present when Bois-le-Duc ('s Hertogenbosch) and Mae- 
stricht were attacked in 1629. A veteran of consider~ble ex- 
perience, Skippon returned to England in 1639, and was ap- 
pointed to  a command in the (Honourable) Artillery Company. 
I n  January 1642 Skipp,on was made commander of the City 
troops. H e  was not present a t  Edgehill, but he cheered his raw 
militiamen a t  Turnham Green, in the face of the king's victorious 
army. Essex, the Lord General of the Parliament forces, made 

Skippon his major-general, a post which carried with i t  the 
command of the foot and the duty of arranging the line of battle. 
At the end of 1644 Essex's desertion a t  Lostwithiel left Skippon in 
command; compelled to surrender without firing a shot, he bore 
himself with calmness and fortitude in this adversity. Soon 
after the second battle of Newbury he became major-general of 
the New Model Army. I n  this capacity he supported Fairfax 
as loyally as he supported Essex, and a t  Naseby refused to quit 
the field. H e  only reappeared a t  the siege of Oxford, which he 
directed. 

Under the Commonwealth he held office, military and civil, but 
ceased to influence passing events. H e  was a member of Crom- 
well's House of Lords, and was universally respected and beloved. 
H e  died in March 1660. Skippon was a deeply religious man, 
and wrote several books of devotion for the use of soldiers. 

See Vicars, English Worthies (1647). 
SKIPTON, an urban district in  the West Riding of Yorkshire, 

26 mi. N.W. of Leeds, via the L.M.S., and Leeds and Liverpool 
canal. Pop. (1938) 12,830. Area 6.6 sq.mi. I t  is situated in the 
hilly district of the upper valley of the Aire where it  is joined by 
the Eller Beck from the north. I t  is the nodal town of t h ~  Craven 
Gaps, the lowest ways through the Pennines from Trent to  Tyne, 
and so has become an important route centre and the principal 
market town of Craven. During the middle ages, the Craven Gaps 
were the chief routes through the Pennines along which the Angles, 
and later the Danes, moved westwards, and Skipton was the capi- 
tal of Craven. At the Norman conquest, i t  became part of the 
possessions of Earl Edwin and was granted to Robert de Romille, 
who built the castle in the 11th century. I t  was taken by the par- 
liamentary forces in 1645 and was partly demolished in 1648, but 
was later restored; all that remains of the ancient Norman build- 
ings is the west doorway of the inner castle. In  the castle grounds 
are the remains of the chapel of St. John. The church of the Holy 
Trinity, mainly Perpendicular, was also partly destroyed during 
the Civil \Var but has been restored. The grammar school was 
founded in 1548 There are woollen and cotton factories in the 
town and a large limestone quarry nearby. 

SKIRRET, known botanically as Sitcm Sisarum (family 
Umbelliferae), a fleshy-rooted perennial, the roots of which a re  
boiled, and afterwards served up  like salsify. 

SKBBELEV, MIKHAIL DIMITRIEVICH (1843-1 882), 
Russian general, was born near Moscow on Sept. 29, 1843. After 
graduating as  a staff officer a t  St. Petersburg he was sent t o  
Turkestan in 1868 and, with the exception of an interval of two 
years, during which he was on the staff of the grand duke Michael 
in the Caucasus, remained in Central Asia until 1877. H e  com- 
manded the advanced guard of General Lomakine's column from 
Kinderly Bay, in  the Caspian, to  join General Verefkin, from 
Orenburg, in the expedition t o  Khiva in  1874, and, after great 
suffering on the desert march, took a prominent part in  the cap- 
ture of the Khivan capital. Dressed as a Turkoman, he intrepidly 
explored in a hostile country the route from Khiva to  Igdy, and 
also the old bed of the Oxus. I n  1875 he was given a command 
in the expedition against K h o h n d  under General Kaufmann. 
For his great services he was promoted to be major-general and 
appointed the first governor of Fergana. I n  the Turkish War of 
1877 he seized the bridge over the Sereth a t  Barborchi in  April, 
and in June crossed the Danube with the 8th corps. H e  com- 
manded the Caucasian Cossack Brigade in the attack of the 
Green Hills a t  the second battle of Plevna. H e  captured Lovtcha 
on Sept. 3, and distinguished himself again in the desperate fight- 
ing on the Green Hills in the third battle of Plevna. I n  command 
of the 16th Division, he took part in  the investment of Plevna 
and also in the fight of Dec. 9, when Osman Pasha surrendered, 
with his army. I n  January 1878 he crossed the Balkans in  a 
severe snowstorm, defeating the Turks a t  Senova, near Schipka, 
and capturing 36,000 men and go guns. Dressed i n  white uniform 
and mounted on a white horse, an6 always in the thickest of the 
fray, he was known and adored by his soldiers as the "White 
General." H e  returned to Turkestan after the war, and in 1880 
and 1881 further distinguished himself in retrieving the disasters 
inflicted by the Tekke Turkomans, captured Geok-Tepe, and, 



after much slaughter, reduced the Akhal-Tekke country to sub- 
mission. H e  was advancing on Askabad and Kalat i-Nadiri when 
he was disavowed and recalled. H e  was given the command at  
Minsk. I n  the last years of his short life he engaged actively in 
politics, and made Speeches in Paris and in Moscow in the begin- 
ning of 1882 in favour of a militant Panslavism, predicting a 
desperate strife between Teuton and Slav. H e  was a t  once re- 
called to  St. Petersburg. He was staying a t  a Moscow hotel, on 
his way from Minsk to his estate close by, when he died suddenly 
of heart disease on July 7 ,  1882. 

SKOPLJE, the capital of southern Serbia, Yugoslavia (Turk- 
ish Uski ib) .  I t  lies on a fertile plain, with the Vardar running 
through it, and is completely encircled by a Turkish cemetery. 
Pop. ( I  93 I )  64,807, comprising Serbs, Albanians, Turks, Bulgars 
and a few gypsies. The agricultural production of the district 
includes malze, oats and barley, and silkworm culture is ex- 
tensively carried on. There is an important opium market and 
Skoplje is the distributing centre for a very large area. At the 
outbreak of World War I i t  possessed a steam flour mill, a 
brewery, distilleries, tanneries, braid, soap, horseshoe and sugar 
factories, and was the centre of the silver filigree industry. 
Antimony, saltpetre and veins of pure magnesite are found in the 
district. The principal buildings are the citadel, the palace of the 
former Turkish governor, a Roman aqueduct, many churches and 
mosques, a school of agriculture, an electric power station, an In- 
stitute of Tropical Diseases, two banks, several schools, including 
one for girls, and a university. The second urban Serbian school 
in Macedonia was opened there in 1830, and the first Macedonian 
newspaper published there in 1908. I t  is the seat of a Greek Or- 
thodox bishop, a Roman Catholic and a Bulgarian bishop. Skoplje 
is strategically the most important point in Macedonia, and per- 
haps in the Balkans, several main arteries of communication, and 
four railways, converging upon it. I t s  fall in 1941 decided the 
German victory in the Balkans. The town came under Bulgarian 
occupation. 

The name is derived from Scupi, an ancient town whose ruins 
lie near by, and which was destroyed by an earthquake in 518,  and 
rebuilt by Justinian. I n  the 13th century Skoplje was taken by 
King Milutin of Serbia and made his capital, and his successor, 
Stephen Dushan was crowned there in 1346, and composed his 
famous Code. 

SKOPTSI, a secret religious sect of Russia. I t  is an off- 
shoot of the sect known as the "People of God" or Khlyst i .  It 
M . ~ S  in 1771 in the government of Ore1 that the Skoptsi were first 
discovered by the authorities. A peasant, Andrei Ivanov, was 
convicted of having persuaded thirteen other peasants to castrate 
themselves. His assistant was another peasant, known as 
Selivanov. A legal investigation followed. Ivanov was knouted 
and sent to Siberia: Selivanov fled, but was arrested in 1775. 

Skoptsism, however, increased, and Selivanov escaped from 
Siberia and proclaimed himself the Son of God incarnate in 
the person of Peter 111. Peter had been popular among the 
Raskolniki  (schismatics, or dissidents) because he granted them 
liberty of conscience, and among the peasants because when pil- 
laging the convents he divided their lands among the labourers. 
Selivanov claimed the title "God of Gods and King of Kings," and 
announced his accomplishment of the salvation of believers 
through a self-inflicted mutilation. For eighteen years he lived in 
St. Petersburg, in  the house of one of his disciples, receiving 
double homage as Christ and tsar. I n  1797 he was rearrested by 
order of Paul I. and imprisoned iq a madhouse. Under Alexander 
I .  Selivanov regained his liberty, but in 1820 was again shut up, 
this time in a monastery at Sazdal, where he died in 1832 in his 
hundredth year. Skoptsism was, however, not exterminated, and 
grave scandals constantly arose. The most remarkable feature of 
this extraordinary sect has always been the type of people who 
joined it. Nobles, military and naval officers, civil servants, 
priests and merchants were to be found in its ranks, and so 
rapidly did the numbers increase that 515 men and 240 women 
were transported to Siberia between 1847 and 1866 without seri- 
ously threatening its existence. I n  1872 many trials of Skoptsi 
took place all over Russia, Iln 1874 the sect numbered at  least 

j,4,44, including 1,46 j women. Of these 703 men and 16g  women 
had mutilated themselves. Repressive measures proving useless, 
an unsuccessful attempt was made to kill the sect by ridicule: 
Skoptsi were dressed up  in women's clothes and paraded with 
fools' caps on through the villages. I n  1876 130 Skoptsi were 
sentenced in a batch to  transportation. T o  cscape prosecution 
some of the sect have emigrated, generally t o  Rumania, where 
they are known as Lipovans. Of late years, there is said to  be 
a tendency among many Skoptsi to consider their creed fulfilled 
by chaste living merely. 

BIBLIOORAPHY.-See Anatole Leroy-Beaulieu, The Empire of the 
Tsars (Eng. trans., 1896), uol. iii.; E. Pelikan, Geschichtlich-m@$izin- 
ische Untersuchungen iiber das Skopzentum in Russland (Giessen, 
1876) ; K. K, Grass, Die geheime heilige Schrift der Skop3en (Leipzig, 
1904) and Die russischen Sekten (Leipzig, 1907, etc.) . 

SKOULOUDIS, STEPHEN (1836-1 928 ) ,  Greek statesman, 
a Chiot, was born an Ottoman subject, in Constantinople in 1836. 
He founded the Banque de Constantinople, and after retiring from 
business lived in Athens and became a Hellenic subject. H e  was 
several times elected member of the Greek chamber (1879 and 
1892-1906). H e  was appointed minister in Spain in 1883, and 
minister of marine in the Trikoupis cabinet of 1892. AS minister 
for foreign affairs in the Ralli cabinet of 1897, his knowledge of 
the Turks enabled him t o  exert his influence on the terms of 
peace after the war of 1897. He then resigned office, and retired 
into private life until 1912, when Venizelos obtained his appoint- 
ment on the delegation t o  meet the Turks in London. I n  Nov. 
191 j he became prime minister, in succession to Zai'mis. Soon 
after his appointment he announced his policy of benevolent 
neutrality. The confidence of the Allies was, however, shaken by 
his reported intention, a t  the instigation of German ministers, to 
disarm Serbian troops who were being forced into Greek territory 
by the German and Bulgarian advance, and the commercial 
blockade of Greece by the Allies (Nov. 18 )  was followed by an 
ultimatum which Skouloudis accepted. After six months' con- 
tinued effort to  satisfy both sides in the world conflict, Skouloudis 
resigned on June 19,  1916,  shortly after the evacuation of Fort 
Rupel by the Greek garrison. A charge of treasonable corre- 
spondence was afterward brought against him, but was not proved. - - 

H e  died on Aug. 20,  1928. 
SKOWHEGAN. the shire-town of Somerset county, Maine, 

U S.A., on the ~ e n n e b e c  river, 4 0  mi. N. of Augusta. I t  is on 
federal highways 2 and 2 0 1 ,  and is served by the Maine Central 
railroad. Pop. ( 1940 )  7,159. The town has a land area of 60.1 
sq.mi. Water power is abundant, and there is a large hydro- 
electric plant. The town manufactures woollens, worsteds, worsted 
yarns, shoes and various other commodities. Skowhegan was 
settled about 1770. I t  became a separate town in 1823,  under 
the name of Milburn, and in 1836 adopted the old Indian name 
of the falls, said to  mean a "spearing" or "watching" place. 

SKRAM, PEDER (c. I 500-1 58 I ) ,  Danish senator and naval 
hero, born between 1491 and 1503, a t  his father's estate at  U r u ~  
near Horsens in Jutland. H e  first saw service in the Swedish 
war of Christian 11. a t  the battle of Brannkyrka, 1518,  and at  
the battle of Uppsala two years later he saved the life of the 
Danish standard-bearer. For his services he was rewarded with 
an estate in Norway. During "Grevens F e j d e , ' b r  "the Count's 
War," Skram was sent by the Danish government to  assist Gus- 
tavus Vasa, then in alliance with Christian 111. against the parti- 
sans of Christian I I . ,  to  organize the untried Swedish fleet; and 
Skram seems, for the point is still obscure, to  have shared the 
chief command with the Swedish Admiral Mins  Some. Skram 
greatly hampered the movements of the Hanseatic fleets who 
fought on the side of Christian II . ,  captured a whole Liibeck 
squadron off Svendborg, and prevented the revlctualEing of Copen- 
hagen by Liibeck, But the incurable suspicion of Gustavus I .  
minimized the successes of the allied fleets throughout 1535. 
Skram's services were richly rewarded by Christian 111. As a 
senator he contributed to the victory of the Danish party over 
the German in the councils of Christian 111. I n  1555, feeling 
too infirm to go to sea, he resigned his post of admiral; but when 
the Scandinavian Seven Years' War broke out seven years later, 
the new king, Frederick II . ,  offered Skram the chief command. 
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He put to sea in August 1562, and compelled the Swedish admiral, 
after a successful engagement off the coast of Gotland, to take 
refuge behind the Skerries. He was superseded at the end of 
the year by Herluf Trolle. Skram was twice (1565-1568) un- 
successfully besieged by the Swedes in his Castle of Laholm, which 
he and his wife defended with great intrepidity. Skram died a t  
Urup on July I I, 1581. 

Skram's audacity won for him the nickname of "Denmark's 
dare-devil," and he contributed perhaps more than any other 
Dane of his day to destroy the Hanseatic dominion of the Baltic. 
His humanity was equally remarkable; he often imperilled his 
life by preventing his crews from plundering. : 

See Axel Larsen, Dansk-Norske Heltehistorier (Copenhagen, 1893). 
SKRZYNECKI, JAN ZYGMUNT (1787-IS~O), Polish 

general, organised the Polish army at the revolution of 1830. 
After his defeat by Diebitsch at Ostrolenka he had to resign his 
command. He took refuge a t  Cracow, where he died. 

SKRZYNSKI, ALEXANDER, COUNT (1882- I~~I ) ,  Pol- 
ish statesman, was born at Zagorzany, Galicia. Educated at 
Cracow and Munich, he entered the diplomatic service in 1906 
and was appointed secretary to the ambassador to the Holy See 
in 1910. When the World War broke out he was secretary to 
the Austro-Hungarian Ambassador in Paris. After a short 
military service at the beginning of the War, he completed his 
studies for the Bar, receiving the degree of Doctor of the Law 
a t  the University of Vienna. When the new Polish State was 
established, he was appointed Polish Minister Plenipotentiary 
a t  Bucharest, and later succeeded in concluding a Polish-Ru- 
manian political treaty in 1921. In Dec. 1922, after the murder 
of Narutowicz, the first international President of the Republic, 
Skrzynski became Minister of Foreign Affairs. He threw himself 
energetically into the task of settling all open questions, inaugu- 
rated a pacific policy based on the final stabilisation of frontiers 
and gained the necessary confidence of the Powers. When a 
Cabinet of the Right was formed in May 1923, Skrzynski thereby 
lost office, and he was appointed in the following month Polish 
delegate to the League of Nations. In Aug. 1924 he again became 
Minister of Foreign Affairs in the Grabski Cabinet. 

By a number of conventions, the regulation of the British 
and American debts, the concordat with the Vatican, the rap- 
prochement with Czechoslovakia, Skrzynski strengthened Poland's 
international position, taking an active part in the League of 
Nations in elaborating the scheme for the Geneva Protocol and 
in securing settlement of the Danzig disputes in a manner favour- 
able to Poland. He tried to disarm the suspicions of Moscow as 
to the new configuration of Europe by receiving Chicherin at 
Warsaw (Sept. 1924). In the negotiations in connection with. 
the German proposals with regard to the Locarno Pact (1925), 
Skrzynski sought to reconcile Polish interests with the general 
scheme of the conference, and signed an arbitration agreement 
with Germany and also a convention with France in accordance 
therewith. After the fall of Grabski's Government Nov. 13, 1925, 
Skrzynski was entrusted with the formation of a government by 
Wojciechowski, the President of the Republic, and with the 
participation of the Socialists formed a coalition cabinet in which 
he himself was Prime Minister and Minister of Foreign Affairs. 
In May 1926, however, the Socialists seceded from ths  Cabinet 
on account of the refusal of their financial proposals, which in- 
volved inflation. After the Pilsudski coup d'ktat of that month 
Skrzynski remained in retirement. See also POLAND. 

SKUA, sea-birds forming the genus Stercorarius of the Lari- 
dae (see GULL). Except during the breeding season, when they 
obtain their own food, the skuas live almost exclusively by prey- 
ing upon gulls, which they compel to disgorge what they have 
caught. For this purpose they are swift of flight, powerfully 
armed and endowed with great courage. The largest species, 
equalling a herring gull (Larus argentatus) in size, is S. skua, the 
great skua or bonxie. The plumage is dark brown above, lighter 
beneath, with a patch of white at the base of the primaries. I t  
breeds in the Faeroes, Shetlands, and Iceland, laying its two dark 
olive eggs in a nest in the heather. Out of the breeding season it 
occurs all over the north At1an:ic. S. antarcticzds, the Port Eg- 

mont hen, from the Pacific, closely resembles it. Maccormick's 
skua (S. maccormicki) breeds on the Antarctic continent, where 
it plunders the penguin colonies. 

The Arctic or Richardson's skua (S. crepidatus) is interesting 
as showing great variety in the colour of the underside from 
dark to white, with a thin dark collar. I n  the Arctic, skuas nest 
only in years when food is plentiful. The skuas have a remarkable 
injury-feigning performance to lure intruders from the nest. Tf 
this does not succeed, they swoop a t  the intruder's head. Some 
species may strike severe blows. American ornithologists assign 
three of the skuas, which they call jaegers, to the genus Sterco- 
rarius: the pomarine jaeger (S. pomarinus), the parasitic jaeger 
(S. parasiticus), and the long-tailed jaeger (S. longicaudus). 

SKULL, the skeleton of the head, composed of 2 2  bones, 8 of 
which form the skeleton of the cranium, 14 that of the face. Ex- 

cept the lower jaw, which is mov- 
able, the bones are united by im- 
movable joints. I n  the following 
article the skull is considered as 
a whole, and for this purpose a 
norma! Eurapean skull is stud- 
ied from in f ront  f rnm nhnve, 

from the side, from behind and 
from below. Afterwards the in- 
terior is considered by means of 
sections. 

The Skull from in Front 
(see fig. I).-The forehead re- 

FULL gion is formed by the frontal 
bone, the two halves of which usually unite in the second year. 
The lower limit of the forehead is formed by the upper mar- 
gin of the orbit on each side, and by the articulation betweeri 
the frontal and nasal bones near the mid line. At the junc- 
tion of the inner and middle third of each supra-orbital mar- 
gin is the supra-orbital notch for the nerve of that name. 
Above each supra-orbital margin is an elevation, better marked 
in adult males, called the supra-ciliary ridge, while between 
these ridges in the middle line there is a slight prominence, 
the glabella. Below the forehead the two nasal bones form the 
skeleton of the upper part of the nose; they articulate with one 
another in the mid line, but laterally they are joined by a suture 
to the nasal processes of the maxillae which run up to  articulate 
with the frontal a t  the internal orbital process, thus forming the 
inner margin of the orbit. 

Externally the malar bones articulate with the frontal at the 
external orbital process and form the lower and outer quadrant of 
the orbital margin. 

The maxillae or upper jaws form the greater part of the skeb- 
ton of the face; they complete the lower and inner quadrant of 
the orbit, and below the nasal bones leave the anterior nasal aper- 
ture between them, and project slightly a t  the middle of the lower 
border of this aperture to form the anterior nasal spine. About a 
quarter of an inch below the infra-orbital margin and just below 
the articulation with the malar the infva-orbital foramen, for the 
infra-orbital branch of the fifth nerve, is seen on each side. The 
lower parts of the maxillae form the alveolar margin in which all 
the upper teeth are set. Laterally each maxilla is prolonged out 
into the zygomatic process, which supports the malar bone. 

Below the maxillae the mandi5le or lower jaw is seen in per- 
spective. The horizontal part or body is in two halves up  to the 
second year, but after that complete bony union takes place, fwm- 
ing the symphysis. Above the body of the mandible is an alveo- 
lar margin containing the sockets of the lower teeth, while below, 
near the mid line, the bone projects forward to a variable extent 
and so forms the mental prominence, one of the special character- 
istics of a human skull. Below the second bicuspid tooth on each 
side is the mental foramen for the exit of the mental branch of 
the fifth nerve. 

The Orbit.-Each orbit is a pyramidal cavity, the base of the 
pyramid being in front and the apex behind, at the optic foramen, 
where the optic nerve and ophthalmic artery pass through. The 
four sides of the pyramid form the roof, floor, inner and outer 
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walls of the orbit. The roof and floor are arched from side to 
side, the inner wall is antero-posterlor and parallel with its fellow 
of the opposite orbit; the outer wall slopes backward and inward, 
the two opposite sides therefore converge as they run back. Seven 
bones enter into the composition of the orbit, viz. the frontal, 
sphenoid, maxilla, malar, lacrymal, ethnoid and palate. Between 
the roof and the outer wall, behind, is a slit in the sphenoidal fis- 

F IG.  2 .- PROFILE OF T H E  SKULL 

sure which transm~ts the third, fourth, first division of the fifth 
and sixth cranial nerves and the ophthalmic vein. Another slit 
(spheno-maxillary fissure) Iles in the line of junction of the outer 
wall and floor, ~t leads into the spheno-maxillary and zygomatic 
fossae and transmits the second division of the fifth nerve and 
some veins. 

T h e  S k u l l  f r o m  Above.-When looked a t  from above the 
frontal bone is seen forming the anterior part of the vertex and 
articulating wlth the two parietals posteriorly by a nearly trans- 
verse serrated suture (coronal suture). Running back from the 
rnlddle of this is the median sagittal suture extending as far as the 
lambda behmd. The point where the saglttal and coronal sutures 
joln is the bregma, the site of the lozenge-shaped anterior fon- 
tanelle in the infant's skull, but this closes durlng the second year 
of life. Small osslcles called Wormian bones are often found in 
the cranial sutures. About two-thirds of the way back the sagit- 
tal suture becomes less serrated and on each side the small parzetal 1 
foramen may be seen. This only transmits a small emissary vein i 

better seen behind while the posterlor inferior angle, where the 
parietal, supra-occipital and mastoid temporal bones meet, is 
known as the asterion and marks the lateral sinus within the 
cranium. A little above and behind the middle of the parietal 
bone, and just above the superior temporal crest, is the parietal 
eminence where ossification starts. The squamous part of the 
temporal bone overlaps the parietal at the squanzow suture, while 
from its lower part the zygonzatic process projects forward to ar- 
ticulate with the malar. At the root of this process is the glenoid 
cavity where the condyle of the lower jaw articulates, and just 
behind this is the external auditory meatus. Behind this again the 
mastoid temporal is prolonged down into a nipple-shaped swelling, 
the mastoid process, containing air cells and only found in the 
adult human skull, while just in front of the external audi- 
tory meatus is the styloid process, connected with the hyoid bone 
by the stylo-hyoid ligament (ciotted). In the side view of the 
face the nasal and maxillary bones are seen, and from this point 
of view it will be noticed that just below the nasal aperture the 
maxillae, where they join, are produced forward into a little spur, 
the anterior nasal spine, which is a purely human characteristic. 
At the side of the maxilla the Iozenge-shaped malar bone is placed; 
it forms the anterior part of the zygomatic arch. When the man- 
dible is disarticulated and removed the posterior part of the max- 
illa is seen, and behind it the external pterygoid plate of the sphe- 
noid. Between these two bones there is a vertical slit-like open- 
ing into a cave, the spheno-maxillary fossa, which communicates 
with the orbit through the spheno-maxillary fissure, with the nasal 
cavity through the spheno-palatine foramen, with the cranial 
cavity through the foramen rotundurn, and with the mouth 
through the posterior palatine canal, as well as  hav~ng other 
smaller openings. 

The side view of the mandible or lower jaw shows the body, 
and the ramus projecting up from the back part of it at an angle 
of from 110" to  120' in the adult. Before the teeth come and 
after they are lost the angle is greater. At the upper part of the 
ramus are two projections; the most anterior is the coronoid 
process for the attachment of the temporal muscle, while pos- 
teriorly is the condyle which articulates with the glenoid cavity 
of the temporal bone. 

The Skull  f r o m  Behind--From this point of view the 
posterior ends of the parletal bones, with the sagittal suture be- 
tween them, are seen. Below these comes the supra-occipital bone 
separated from them by the lambdoid suture which is deeply ser- 
rated and a frequent site of Wormlan bones. Where the sagittal 
and lambdoid sutures meet is the lambda. In  the mid line about a 

(see V EINS)  in the adult, but, as w1l1 be seen later, IS of morpho- 
logical interest. As middle l ~ f e  is reached, the cranial sutures tend 
to become obliterated and the bones can no longer be separated; 
this fusion begins a t  the places where the sutures are least deeply 
serrated, and as a rule the sagittal suture disappears between the 
two parietal foramina between thirty and forty years of age. 

T h e  S k u l l  f r o m  the Side (fig. 2).-The calvaria or brain case 
forms all the upper part, while the face is below the anterior half. 
Taking the calvar~a first the side view of the frontal bone' extends 
back as far as the coronal suture. On each side IS an elevation, 
the frontal eminence, better seen in female than m male skulls. 
The junction between the frontal and malar a t  the outer margin 
of the orbit (externat angular process) is an important landmark 
for measurements, and from it a curved line (the temporal crest) 
runs back crossing the coronal suture to reach the parietal bone; 
as i t  runs back this line divides into two. The quadrilateral out- 
line of the parietal bone is seen as well as its articulations; above 
it touches its fellow of the opposite side; in front, the frontal; 
below, the great wing of the sphenoid or alisphenoid, the squamous 
part of the temporal and the mastoid part of the temporal, while 
behind it articulates with the supra-occipital, through the lamb- 
dold suture. All four angles of the parietal are points of specla1 
interest; the antero-superior angle or bregma lies nearly above the 
ear opening or external auditory meatus in the temporal bone. 
The antero-inferior angle where the frontal, parietal and ali- 
sphenoid meet is the pterion and is the site of an occasional 
Wormian bone. The posterlor superlor angle is the lambda and is 

hand's breadth (z%?in.) below the lambda 1s the external occipi- 
tal protuberance or mion, for the attachment of the ligamenturn 
nuchae, while running out on each side from this are the superior 

curved lines which attach muscles 
of the neck. 

The Sku l l  f r o m  Below (fig. 
3).-Starting from in front, the 
superior alveolar arcade with the 
teeth sockets is seen. This in a 
European skull approaches a 
semicircle, but in lower races the 
sides become more parallel. 
Within the arcade is the hard 
palate formed by the maxillae in 
front, and the palate bones be- 
hind. At the front of the median 

FLG. suture between the maxillae is 
the anterior palatine canal. In young skulls a suture runs outward 
from the anterior palatine canal to between the lateral incisor and 
canlne sockets, and sometimes another runs from the same place 
to between the central and lateral incisor teeth. 

At each postero-lateral angle of the palate are the posterior 
palatine canals for the descending palatine nerves. The posterior 
margin of the hard palate is a free edge which forms the lower 
boundary of the posterior nasal apertures and attaches the soft 
palate (see PHARYNX). Behind the alveolar arcade on each side 
are the external and internol pterygoid plates of the sphenoid; 
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the external is a muscular process for the attachment of the ptery- 
goid muscles, while the internal ends below in the hook-like hamu- 
lar process which is directed backward and outward. Dividing 
the posterior nasal aperture into two is the vertical hind edge of 
the comer, which articulates above with the body of the sphenoid 
(basi-sphenoid), and just behind this the sphenoid is united by 
bone with the basioccipital, though up to twenty years of age there 
is a synchrondrosis (see JOINTS) called the basilar suture between 
them. Passing back in the mid line the foramen mag?zzirn is 
seen, through which pass the spinal cord and its membranes, the 
vertebral arteries and the spinal accessory nerves. A little in front 
of this is a small tubercle, the pharyngeal spine, to which the con- 
strictors of the pharynx are attached. On each side of the fora- 
men magnum and in front of its mid transverse diameter are the 
condyles, which articulate with the atlas, while just above these 
are the anterzor condylar foramina, one on each side, for the exit 
of the hypoglossal nerves. 

External to the pterygoid plates the base of the sku!! is formed 
by the ali-sphenoid, which projects backward into a point, the 
spine o f  the sphenoid, and just in front of this is the small fora- 
rnett spinosum for the passage of the middle liieningedi arierj . In  
front and a little internal to  the foramen spinosum is a larger 
opening, the foramen orale, through which the third division of 
the fifth nerve leaves the skull. Into the re-entering angle between 
the ali-sphenoid and basi-occipital is fitted the petrous part of the 
temporal, which, however, does not quite fill the gap but leaves a 
space on each side of the site of the basilar suture to be closed in 
by fibro-cartilage, and this is known as the middle lacerated fora- 
men. On the lower surface of the petrous bone is the round open- 
ing of the carotid canal through which the internal carotid artery 
and its accompanying sympathetic nerves pass into the skull, while 
more externally the styloid process projects downward and for- 
ward. Between the styloid process and the occipital condyle 
lies the jugdar or posterior lacerated foramen through which 
pass the lateral and inferior petrosal sinuses, and the glosso- 
pharyngeal, vagus and spinal accessory nerves. The bone which 
bounds this foramen behind, and bears the posterior two-thirds of 
the occipital condyle, is the ex-occipital part of the occipital. A 
little behind and external t o  the styloid process is the tip of the 
mastoid process, just internal to  which is the deep antero-posterior 
groove for the digastric muscle, and internal to that another 
slighter groove for the occipital artery. Behind the styloid process 
and between it  and the mastoid is the stylo-mastoid foramen 
through which the facial nerve passes, while in front of the process 
the glenoid cavity can be seen in its entirety, bounded in front 
by the emilzentia articularis and divided into an anterior part and 
a posterior tympanic plate by the Glaserian fissure. Just internal 
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vau!t and the base may be examined. The vault shows the cere- 
bral aspects of parts of the frontal, parietal and occipital bones, 
and of the sutures between them. I n  the mid line is a shallow 
antero-posterior groove for the superior longitudinal blood sinus, 
and on each side of this irregular depressions are often seen for 
the Pacchionian bodies (see BRAIN). The base is divided into 
three fossae, anterior, middie and posterior, each being behind and 
on a lower level than the one in front of it. 

The anterior cranial fossa is formed by  the cribriform plate of 
the ethmoid, near the mid line, freely perforated for the passage 
of the olfactory nerves. I n  the mid line, near the front, is a 
triangular plate rising up  which attaches the falx cerebri (see 
BRAIN) and is called the crista galli. On each side of this is  
the nasal slit for the nasal branch of the first division of the fifth 
nerve. On each side of the cribriform plate is the orbital plate 
of the frontal, while the back part of the fossa has for its floor 
the body of the sphenoid (pre-sphenoid) near the mid line and 
the lesser wing (orbilo-sphenoid) on each side. Each lesser wing 
is prolonged back into a tongue-like process, the anterior clinoid 
process, just internal to  which is the optic foramen, and the two 
i o r d ~ ~ ~ i n a  are joined by the optic groove for the optic commissure. 
Behind this groove is a transverse elevation, the olivary eminence, 
which marks the junction of the pre- and basi-sphenoid parts of 
the body of the sphenoid bone. 

The middle cranial fossa is like an hour-glass placed trans- 
versely, as there is a central constricted, and two lateral ex- 
panded, parts. The central part forms the pituitary fossa for the 
pituitary body (see BRAIN) and is bounded behind by  the wall- 
like dorsum sellae, a t  the sides of which are the posterior clinoid 
processes. The olivary eminence, pituitary fossa and dorsum 
sellae together resemble a Turkish saddle and are  often called the 
sella tzrrcica. The lateral expanded part of the middle cranial 
fossa is bounded in front by the great wing of the sphenoid 
(alisphenoid), behind by the front of the petrous part of the tem- 
poral (periotic) and laterally by the squamous part of the tem- 
poral (squamosal). Between the alisphenoid and orbitosphenoid 
is the sphenoidal fissure already noticed in the orbit, and a little 
behind this, piercing the alisphenoid, is the posterior opening of 
the foramen rotundurn, through which the second division of the 
fifth nerve passes into the spheno-maxillary fossa. Further back 
the alisphenoid is pierced by  the foramen ovale and foramen 
spinosum, both of which have been already noticed. From the 
latter a groove for the middle meningeal artery runs forward 
and outward, and soon divides into anterior and posterior 
branches, the former of which deepens into a tunnel near the 
pterion. At the apex of the petrous bone and a t  the side of the 
dorsum sellae is the middle lacerated foramen, already noticed, 
and running inward to this from an aperture in  the petrous bone 
is a groove for the great superficial petrosal nerve which is over- 
laid by the Gasserian ganglion of the fifth nerve. 

The posterior cranial fossa is pentagonal in outline, having an 
anterior border formed by the dorsum sellae, two antero-lateral 
borders, by the upper borders of the petrous bones, and two 
postero-lateral curved borders, by the grooves for the lateral 
sinuses. In  the middle of this fossa is the foramen magnum. In  
front of the foramen magnum the floor of the fossa is formed by 
the basi-occipital and basi-sphenoid bones, which unite soon after 
twenty and form a steep slope, downward and backward, known 
as the clivzts. This is slightly grooved from side to side, and 
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FIG. 4.-BASE OF THE SKULL SHOWING INTERNAL ASPECT 

to  the glenoid c a v i ~ y  is the opening of the bony Eustachian tzcbe. 
The posterior part of the base behind the foramen magnum is 

formed by the supra-occipital part of the occipital bone, so that 
all the four parts of the bone, which are separate up to the third 
year, help in the formation of that large opening. Between the 
foramen magnum and the external occipital protuberance and 
superior curved line already noticed, the bone attaches the deep 
muscles of the neck. 

The Interior of the Cranium (fig. 4).-If the roof of the 
skull be sawn off the interior or cerebral surface of both the 

lodges the pons and medulla (see BRAIN) and the basilar artery. 
On each side of the basi-occipital the posterior surface of the 

petrous bone bounds the fossa, and lying over the suture between 
them is the groove for the inferior petrosal venous sinus which 
leads backward and outward to the jugular foramen already no- 
ticed. About the middle of the posterior surface of the petrous 
bone is the internal auditory meatus, through which pass the facial 
and auditory nerves. the pars intermedia (see NERVES: Cranial) 
and the auditory artery. Close to  the antero-lateral part of the 
foramen magnum is the inner opening of the anterior condylar 
foramen which is sometimes double for the two bundles of the 
hypoglossal nerve, and a little in front of and outside this is a 
heaping up of bone called the f2ibercul2lm jzlgulare, which marks 
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the union of the basi- and ex-occipital bones. The hindmost limit 
of the posterior fossa in the mid line is marked by a n  elevation 
called the internal occipital protuberance, and a t  this point the 
grooves for the superior longitudinal, and two lateral sinuses join 
to  form the torcular Herophili (see VEINS). Running from the 
internal occipital protuberance toward the foramen magnum in 
the mid line is the internal occipital crest, which attaches the 

FORAMEN MAGNUM- 

EX-OCCIPITAL / - 

.'- 
,SMAL CARTILAGE 

OF NOSE 

PTERYGOIO 
OF SPHENOID 

FIG. 5.-SECTION T H R O U G H  THE SKULL IMMEDIATELY TO T H E  R I G H T  
OF T H E  MESIAL PLANE 

falx cerebelli (see BRAIN) and on each side of this is the cere- 
bellar f ossa. 

From the internal occipital protuberance the two wide grooves 
for the lateral venous sinuses run nearly horizontally outward till 
they reach the posterior inferior angles of the parietal bones; 
here they turn downward with an S-shaped curve, grooving the 
mastoid portion of the temporal and later on the exoccipital 
bones, until they reach the jugular foramina. T o  the edges of the 
horizontal parts of these grooves, and to the upper edge of the 
petrous bones the tentorium cerebelli is attached. 

The S k u l l  in S a g i t t a l  Section.-If the skull be sawn down 
just t o  the right of the mid line and the left half be looked at, 
the appearance will be that reproduced in fig. 5. The section of 
the cranial bones shows that they are formed of a n  outer and 
inner table of hard bone, while between the two is a layer of can- 
cellous tissue called the diploe. I n  certain places the diploe is in- 
vaded by ingrowths from the air passage which separate the two 
tables and form the air sinuses of the skull, though i t  is important 
not t o  confuse these with the intracranial blood or venous sinuses. 
I n  the section under consideration two of these spaces, the frontal 
and the sphenoidal air sinuses are seen. Behind the frontal sinus 
is the crista galli already mentioned, while below is the bony sep- 
tum of the nose formed, by the mes-ethmoid plate, the vomer and 
the line of junction of the palatine processes of the two maxillae 
and two palate bones. The re-entering angle between the mes- 
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FIG. 6.--OSSIFICATION OF S P H E N O I D  

ethmoid and vomer is filled in the recent state by the septa1 
cartilage. 

Below the face is the inner surface of the body and ramus of 
the mandible, and half-way down the latter is the inferior dental 
foramen where the inferior dental branch of the fifth nerve ac- 
companied by its artery passes into the inferior dental canal in 
the substance of the bone to supply the lower teeth. 

If the cut surface of the right half of the skull be looked at, the 
outer wall of the nasal cavity will be seen with the three turbi- 
nated bones each overhanging its own meatus, but the anatomy of 
this part has already been dealt with in the article on the olfactory 
system (q .v . ) .  

For further details see any standard anatomical textbook- 
Quain, Gray, Cunningham, etc. 

EMBRYOLOGY 
The ~zotoclzord (see SKELETON: Spine) extends forward to the 

ventral surface of the middle cerebral vesicle (see BRAIN) or as 
far as the place where the dorsum sellae will be. I t  is partly sur- 
rounded by the mesenchyme just as it  is completely in the rest 
of the axial skeleton, and this mesenchyme extends dorsally on 
each side to wrap round the nerve cord, which is here the brain. 
In  this way the brain becomes enclosed in a primitive membra- 
nous cranium, the inner part of which persists in its primitive con- 
dition as the dura mater, while the outer part may chondrify, 
chondrify and ossify, or ossify without a cartilage stage. On each 
side of the notochord a basicranial plate of cartilage is formed 
which soon meets its fellow of the opposite side, and forms the 
floor of the skull as  far forward as the dorsum sellae, and as far  
back as the external occipital protuberance. Laterally it  comes 
in contact with the mesenchyme surrounding the internal ear, 
which is also chondrifying to form the cartilaginous periotic cap- 
sule, and the two structures fuse together to  form a continuous 
floor for the back of the skull. I n  the hinder occipital region of the 
calf there are evidences of four vertebrae having been incorpo- 
rated with the basicranial plate, that is to say that the plate and 
its coalesced vertebrae represent five mesodermic somites. The 
same is true for man. Moreover, the primitive membranous skull 
shows signs of metameric segmentation in the way in which the 
cranial nerves pierce the dura mater one behind the other. These 
segments, however, had lost their distinctness even before the car- 
tilaginous cranium had become developed, so that there is no real 
segmental value in the elements of this, still less i n  those of the 
bony skull. The only place in  which segmental elements can be 
distinguished is in the occipital region, which is in structure transi- 
tional between the head and vertebral column. The notochord, it 
has been shown, ends just behind the place where the stomodaeum 
pouches up through the cranial base to  form the anterior part of 
the pituitary body (see BRAIN). Where it  ends two curved bars of 
cartilage are formed, which run forward till they meet the olfac- 
tory capsules, which are also now chondrifying. These bars are the 
prechordal cartilages or trabecdae cranii and enclose between them 
the cranio-pharyngeal canal by which the pituitary body ascends, 
but later on, as they grow, they join together and cut off the pitui- 
tary body from the pharynx. By the growth outward they form 
the floor of the prechordal part of the chondro-cranium, so that 
from them is developed that part of the cartilaginous skull which 
will later on be part of the basisphenoid, the presphenoid, orbito- 
sphenoid and alisphenoid regions. I t  was assumed that this process 
held good for man, but later research showed that the anterior 
part of the base of the skull chondrifies in the same way that ice 
appears on a pond and that the trabeculae are a t  no time definite 
structures. Chondrification of the nasal capsules is later than that 
of the parts of the skull behind, so that there is a steady progress 
in the process from the occipital to the ethmoidal region. There 
is a median centre of chondrification, the mesethmoid cartilage, 
which projects down into the fronto-nasal process (see OLFAC- 
TORY SYSTEM), and two lateral ectethqnoid cartilages which even- 
tually join with tlie mesethmoid to form the cartilaginous ethmoid. 

The cartilaginous base of the cranium is now formed, but the 
vault is membranous. While the base has been developing the two 
anterior visceral arches have been also forming and have gained 
an attachment to  the cranium, but the formation and fate of these 
is recorded in the article SKELETON (Visceral). About the sixth 
week of foetal life ossification begins a t  different points in  the 
membranous vault of the skull. I n  this way the frontal, parietal, 
supra-occipital, and a little later the squamous part of the tem- 
poral bones are formed. About the eighth week, too, the lachry- 
mal, nasal and vomer appear in the membrane lying superficial to  
different parts of the olfactory capsule. All these are dermal 
bones, comparable to the deeper parts of the scales of fishes, and 
developed in the mesenchyme lying deep to and in contact with 
the ectoderm. I t  is therefore necessary to think of the primitive 
skull as a three-layered structure, the deepest layer persisting as  
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the dura mater, the middle forming the chondro-cranium, which 
ossifies to form the base, and a superficial layer close to the skin 
or mucous membrane (ectoderm), from which the bones of the 
vault and superficial parts of the olfactory capsules are derived. 
At the four angles of the parietal, ossification is checked for some 
time to form fo~ztanelles, of which the bregma is the most impor- 
tant, and at each of these points, as well as elsewhere in the 
sutures, accessory centres of ossification may occur to form 
LVormian bones. 

Along the middle line of the base of the skull the same progress 
of ossification from behind forward is seen that was noticed in . -- 

the process of chondrification. Bilateral centres for the basi- 
occipital appear about the sixth week, for the basisphenoid in the 
eighth, and for the presphenoid in the tenth, while the lateral mass 
of the ethmoid does not ossifv till the fifth month and the meseth- 

bone. while the styloid process is a part of the second viscera! arch. 
The mastoid process is not present a t  birth, but appears about 

the second year and becomes pneumatic about puberty. From 
what has been seen of the skull bones in this necessarily concen- 
trated and abridged account, it  is obvious that they do not cor- 
respond to the traces of segmentation as indicated by the cranial 
nerves, and for this and other reasons the "vertebrate theory of 
the skull" is no longer believed in. 

For further details and references see The Dfive1opmelz.t of the 
Human Body, J. P. McMurrich (London, 19.23) and other stand- 
ard anatomical textbooks ~reviouslv named. 

COMPARATIVE ANATOMY 
In this section only those parts of the skull which form the 

covering for the brain and the capsules for the olfactory and 
- . - - - - - - 

moid not until the first year of extrauterine life. In the lateral 
part of the base the exoccipitals and alisphenoids begin to ossify 
about the eighth week and the presphenoids about the tenth.. In  
connection with the alisphenoid there is a small extra centre of 
morphological interest only, which forms a little tongue-shaped 
process called the lingrdn, projecting back into the midd!e lacer- 
ated foramen and apparently corresponding to the sphenotic bone 
of lower vertebrates. 

The auditory or periotic capsule, like the olfactory, is late in 
ossifying; it has four centres (pro-otic, epiotic, opisthotic and 
pterotic) which do not come until the fifth month. 

Some parts of the chondro-cranium do not ossify at this is 
the case in the anterior part of the mesethmoid, which remains 
as the septa1 cartilage of the nose, while, as has been already 
pointed out, a buffer of cartilage persists between the basioccipital 
and basisphenoid until the twentieth year of life. 

From what has been said it is evident, and it will be still more 
evident if the article SKELETON (Visceral) be looked at, that some 
of the bones of the adult skull are compounded of various contri- 
butions from the different elements which make up the adult 
cranium. These, recapitulated, are ( I ) .  the dura mater or endo- 
cranium, which in man does not ossify except perhaps in the 
crista galli. ( 2 )  The chondro-cranium or mesocranium. (3) The 
superficial part of the mesenchyme (ectocranium) from which 
dermal bones are formed. (4) The olfactory and auditory sense 
capsules. (5) The visceral arches. (6) Some fused vertebrae 
posteriorly. 

The occipital bone (fig. 7)  for example, has the basioccipital, 
exoccipital and basal part of the supra-occipital derived from the 
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F I G .   OSSIFICATION OF OCCIPITAL BONE 

chondro-cranium and fused vertebrae, while the vault part of the 
supra-occipital has four dermal centres of ossification correspond- 
ing to the interparietal and preinterparietal bones of lower mam- 
mals. The bone of Kerkring is an abnormality, the meaning of 
which is not understood. 

The tempor,al (fig. 8) is also a very composite bone; in it the 
petro-mastoid portion represents the auditory sense capsule; the 
tabular external auditory meatus is formed by the outgrowth of 
the tympanic ring which is probably part of the first visceral arch 
(see SKELETON, Visceral) ; the squamo-zygomatic part is a dermal 
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auditory apparatus are considered. Those parts of the face and 
jaws which are developed in connection with the visceral arches 
are dealt with in the article SKELETON (Visceral). In  the Acrania 
(Amphioxus) the enlarged anterior end of the nerve cord is merely 
surrounded by fibrous tissue continuous with the sheath of the 
rest of the nerve cord; there is therefore, in a sense, no true 
cranium. 

In the Cyclostomata (hags and lampreys) a cartilaginous cra- 
nium is developed, the anterior part of which forms an unpaired 
olfactory capsule connected with the rest of the cranium by fibrous 
tissue only. In the floor, just in front of the anterior end of the 
notochord, an aperture, the basi-cranial fontanelle, remains un- 
chondrified for the passage of the pituitary diverticulum into 
the skull. 

In the Elasmobranchii (sharks and rays) and Holocephali 
(Chimaera) among the fishes the skull is still a complete cartila- 
ginous box, though calcification of the cartilage often takes place. 
Taking the skull of the dogfish as a type, two large olfactory cap- 
sules are seen in front, and behind these the cranial brain-box is 
narrowed, being excavated at its sides for the great orbits. More 
posteriorly the auditory capsules widen the skull, and on the pos- 
terior (caudal) aspect the foramen magnum is seen with an occi- 
pital condyle on each side of it for the first vertebra to articulate 
with. On the upper (dorsal) surface of the skull are two apertures 
in the middle line; the more anterior of these forms a rudimentary 
median orbit for the pineal eye (see BRAIN). The posterior fon- 
tanelle is a depression which leads into two lateral tubes, each of 
which passes into the auditory capsule and is known as an aque- 
dz~ctus vestibuli (see EAR). 

In the cartilaginous ganoid fishes (sturgeon), which, like the 
elasmobranchs, are of great antiquity, the chondro-cranium is 
partly ossified so that ali- and orbito-sphenoids are found; in 
addition to this a large number of dermal bones have made their 
appearance, such as nasals, frontals, parietals, supra and Post tem- 
porals, while in the roof of the mouth and pharynx a long mem- 
brane bone, the parasphenoid, is formed, and lies ventral to and 
strengthens the cartilaginous base of the skull. These fish are 
important morphological landmarks, because in them the almost 
unchanged chondro-cranium coexists with a dermal ectocranium. 

In the bony ganoids such as the "bow fin" (Amia) the dermal 
bones are still more numerous and, among others, squamosals, 
pro-otics and exoccipitals appear. These fish are also remarkable 
for a fusion of the anterior part of the vertebral column with the 
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occipital region of the skull, an arrangement recalling that in 
the skull of the calf embryo mentioned in the section on em- 
bryology. 

I n  the bony fishes (Teleostei) the membrane or dermal bones 
are still more numerous, and many of them are unrepresented in 
the mammalian skull, while others, which are there quite rudi- 
mentary, are very large. The chondro-cranium tends to disappear 
in the vault, but the base is fully ossified. Among other cartilage 
bones the five ossifications of the auditory capsule are seen, the 
pro-, epi-, opisth-, pter- and sphen-otics, all of which are found 
as centres of ossification in man. In  the cod, for example, the 
sphenotic, which is represented in man by the little lingula sphen- 
oidalis, is larger than the alisphenoid. 

I n  the Dipnoi (mud-fish) the chondro-cranium is very slightly 
ossified, only exoccipitals being found, but there is the same 
coalescence with anterior vertebrae which was noticed in the 
ganoids. Dermal bones are plentiful. 

In  the Amphibia the chondro-cranium persists and is only 
ossified in front by the girdle bone or sphenethmoid, and behind 
by the pro-otics and exoccipitals, the latter of which bear the 
two condyles. The anterior fontanelle is well marked in the 
chondro-cranium, but is completely overlaid and concealed by the 
dermal fronto-parietals. The membrane bones though large are 
much less numerous than in the bony fishes. 

I n  the Reptilia the skull varies immensely iri the different orders, 
but speaking broadly, the chondro-cranium is less distinct than in 
the Amphibia, except in the ethmoidal region. In  the base of the 
skull the basioccipital and basisphenoid are tending to replace the 
membranous parasphenoid, and instead of two exoccipital condyles 
only one in the mid line is present, though this in many forms (e.g., 
Chelonia) consists of three parts, a media'n borne on the basioc- 
cipital and two lateral on the exoccipitals. The parietal foramen 
is usually definitely marked in the dermal part of the skull and 
forms a median orbit for the pineal eye; this is especially the 
case in the Lacertilia (lizards). Except in the Ophidia (snakes) 
and Amphisbaenidae (worm-like lizards) there is a fibro-cartilag- 
inous septum between the orbits so that the cranial cavity does not 
reach forward to the ethmoidal region. The pro-, epi- and opisth- 
otic bones are all developed, but the epiotic usually fuses with 
the supra-occipital and the opisthotic with the exoccipital. 

In  the Crocodilia the first attempt a t  pneumaticity is seen in 
the basisphenoid, which is traversed by a complicated system of 
Eustachian passages leading eventually to the tympanum. In the 
class Aves the general scheme of the reptilian skull is maintained, 
though the bones fuse together very early, thus obliterating the 
sutures between them. Almost all of them have air in their 
interior, and so are said to be pneumatic. 

The single occipital condyle, if looked a t  in a young specimen, 
is seen to consist of a basioccipital and two exoccipital elements, 
though these are indistinguishable in the adult. The parasphenoid 
is represented by a broad plate which is called the basitemporal. 
The pro-, epi- and opisth-otic bones fuse together t o  form the 
auditory capsule. 

I n  the Mammalia the calvaria varies considerably in the differ- 
ent orders, the characteristic features being best marked in adult 
males. Usually the different bones are interlocked by sutures, as 
in man, until adult life, but in some orders (e.g., Monotremata, 
Edentata and Carnivora) they fuse together quite early. 

In  the basicraniurn the cartilage bones presphenoid, basisphen- 
oid and basioccipital, are so well developed that the parasphenoid 
has disappeared. I n  the basisphenoid of the rabbit the cranio- 
pharyngeal canal (see section on embryology) persists as a fora- 
men a t  the bottom of the pituitary fossa. In  the lower orders the 
face lies well in front of the brain case, as it does in reptiles and 
amphibians, but as the Primates are reached the increasing size 
of the calvaria causes i t  to overlie the face. Many of the bones 
are pneumatic, the process reaching its maximum in the elephant 
and the adult male gorilla. The periotic capsule blends with the 
squamosal and tympanic to form the petrous bone, though it is 
practically only in man that the second visceral arch ossifies on to 
this as a styloid process. There are usually two occipital condyles 
which have basi- and exoccipital elements, though there are many 

mammals in which there is one large crescentic condyle surround- 
ing the anterior half of the foramen magnum. 

Ossification of the processes of the dura mater occurs in the 
tentorium cerebelli of the carnivora and in the falx cerebri of the 
omithorhynchus and porpoise. The orbits are in most mammals 
continuous with the temporal fossae. Sometimes, as in many of 
the ungulates and in the lemurs, they are outlined by a bony ring, 
but it is not until the higher Primates are reached that the two 
cavities are shut off and even then a vestige of their original 
continuity remains in the spheno-maxillary fissure. 

BIBLIOGRAPHY.-A. A. R. Green, An  X-Ray Atlas of the Sku11 
(1918) ; J. R. Whitaker, Anatomy of Brain G Spinel Cord. For other 
works see bibl. of SKELETON. (F. G. P.) 

SKULL, SURGERY OF. Fractures of the vault of the 
skull may occur without the bone being driven in to  compress the 
brain, and in such cases their existence may be revealed only after 
death. But if there is also a severe scalp wound the line of frac- 
ture may be traced in the bare bone as a thin red crack. The 
patient with a suspected fracture of the skull is put to bed in a 
dark, quiet room, and is  watched. I t  may be that the crack has 
extended across a bony groove in which an artery is running, and, 
the artery being torn, haemorrhage may take place within the 
skull and symptoms of compression of the brain may supervene. 

Compression of the brain may be the direct and immediate 
result of a head-irijury, a piece of the vault of the skull being 
driven in, and a local or a general paralysis of muscles being a t  
once observed. I n  addition to the muscular paralysis, there may 
be insensibility, laborious breathing, dilated pupils that do  not 
react to light. In  such cases the treatment is trephining. 

Fractures of the base of the skull are always serious, in that 
they may run across important nerves and large blood-vessels; 
passing through the roof of the nose, or the ear, they may com- 
municate with air-cavities. Thus, the dangers of sepsis are added 
to those of concussion or compression of the brain. Fractures 
of the base of the skull are often associated with bleeding from 
the nose, mouth or ear, or with extravasation of blood over the 
eyeball. Facial paralysis is the result of the line of fracture 
passing across the bony channel in which the seventh or facial 
nerve is running. When the fracture passes across the temporal 
bone and the middle ear, and ruptures the membrane of the txm- 
panum, not only blood may escape from the ear, but an appar- 
ently unlimited amount of cerebro-spinal fluid. When the frac- 
ture extends through the anterior part of the base of the skull 
this same clear fluid may escape from the nose. I n  both cases its 
appearance implies that the dura mater has been lacerated and 
the sub-dural space opened. 

Concussion of the brain (stunning) may result from a blow 
upon the head or from a fall from a height. 
The symptoms may be those of mere 
giddiness and a feeling of stupidity, which 
may quickly pass off, or they may be those 
of severe shock (see SHOCK). The person 
may die from the concussion, or he may 
slowly or quickly recover. As a rule, the 
pupils react to light. One of the first signs 
of returning consciousness is that the per- 
son vomits, and after this he gradually 
comes round. As a result of the injury, 
however, he may remain irritable, liable 
to  headache or t o  lapses of memory. See 
also BRAIN, SURGERY OF, 

SKULL-CAP (Scutellaria) , the com- 
mon name for a numerous genus of herbs 
and subshrubs of the mint family (Labi- 
atae, q.v.), comprising some 200 species :;;: THE W t ~ D  PEES. of nearly world-wide distribution. They 

S K ~ ~ ~ - ~ ~ ~  ( S  ,, have numerous blue, violet, yellow, scarlet 
L A R ~ A , ,  AN HERB COM- or white flowers, borne in opposite pairs 
W O N  I N  DAMP AND SHADY or in axillary or terminal, slender, one- 
PLACES sided spikelike racemes. The corolla has a 
long tube, dilated at the throat and surmounted with two unequal 
lips, the upper usually entire and the lower notched. The persist- 
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ent calyx bears a conspicuous protuberance on the upper lip, giv- 
ing i t  a helmet-like appearance, whence the common name. Two 
species occur in the British Isles, the common or marsh skull-cap 
( S .  galericulata), with handsome violet-blue flowers, and the lesser 
skull-cap ( S .  minor). Besides the common skull-cap, which is 
found across the continent, some 2 5  other species occur in North 
America. 

SKUNK, a North American carnivorous mammal, belonging 
to the family Mustelidae and noted for its evil smell arising from 
a secretion of the anal glands. 
This is under the control of the 
animal, which can propel the yel- 
low liquid to a distance of 8 or 
12ft. The common skunk (Me-  
phitis mephitica) inhabits North 
America from Hudson bay to 
Texas and eastward. About the 
size of a cat, though more heavily 
built, i t  has black fur, with a 
streak of white on the back. The 
muzzle is long and pointed, the 
white tail long and bushy. In- 
sects form its staple diet, but i t  THE COMMON S KUNK 

will also eat mice, eggs, frogs, and carrion, and occasionally rob 
hen-roosts. The skunk evinces little dread of man or other ani- 
mals, and its normal gait is a walk. No animal attacks i t  know- 
ingly, and its leisurely gait and conspicuous coloration well 
advertise its disagreeable properties. During very severe weather 
the animal hibernates. Six to  ten young are brought forth each 
spring. Several other forms inhabit Central and South America. 
(See C. H. Merriam, Mammals o f  the Adirondack Region; 
W. H.  Hudson, A Naturalist i n  La Plata.) 

I t  lives in dens or burrows, and is chiefly nocturnal in its habits 
Since colonial times, i t  has been trapped, and sometimes reared for 
its valuable fur. See US.  Dept. Agr. Reports Bulletins. Com. 
Reports on Fur  Production Census. 

SKUNK CABBAGE (Symplocarpus foetidus or Spathyema 
foetida), a fleshy herbaceous plant of the arum family, Araceae 
(q v ), so called because of its fetid odour and large leaves, native 
to eastern North America and north-eastern Asia. I t  grows in 
swampy places and in very early spring (March or sometimes 
February) it  sends up from thick rootstocks grotesque, swollen, 
shell-like, purple-brown spathes, each enclosing many small flowers 
borne in a short thick cluster. These are soon followed by numer- 
ous ovate leaves, I to 3 ft .  long, and later by large globular 
masses of fleshy berries. The similar western skunk cabbage 
(Lysiclzitm kamtschatcense) occurs from California to  Alaska 
and also in Siberia. 

SKY, the apparent covering of the atmosphere, the overarch- 
ing heaven. (M.Eng. skie, cloud; O.Eng. skua, shade; con- 
nected with a n  Indo-European root sku, cover, whence "scum," 
Lat. obscurus, dark, etc.) 

T h e  Colour  of t h e  Sky.-It is a matter of common observa- 
tion that the blue of the sky is highly variable, even on days that 
are free from clouds. The colour usually deepens toward the zenith 
and also with the elevation of the observer. I t  is evident that 
the normal blue is more or less diluted with extraneous white 
light, having its origin in reflections from the grosser particles 
of foreign matter with which the air is usually charged Closely 
associated with the colour is the polwization of the light from 
the sky. This takes place in  a plane passing through the sun, 
and attains a maximum about go0 therefrom. Under favourable 
conditions more than half the light is polarized. 

As t o  the origin of the normal blue, very discrepant views have 
been held. Some writers, even of good reputation, have held 
that the blue is the true body colour of the air, or of some in- 
gredient in it  such as  ozone. I t  is a sufficient answer to  remark 
that on this theory the blue would reach its maximum develop- 
ment in the colour of the setting sun. I t  should be evident that 
what we have first t o  explain is the fact that we receive any 
light from the sky a t  all. Were the atmosphere non-existent o r  
absolutely transparent, the sky would necessarily be black. There 

must be something capable of reflecting light in  the wider sense 
& that term. 

A theory that received much support in the  past attributed 
the reflections t o  thin bubbles of water, similar t o  soap-bubbles, 
in which form vapour was supposed to condense. According to 
it, sky blue would be the blue of the first order in Newton's scale 
of colours. The theory was developed by R.  Clausius (Pogg. Ann. 
vols. 72, 76, 88), who regarded it  as meeting the requirements of 
the case. I t  must be noticed, however, that the angle of maxi- 
mum polarization would be about 76" instead of go0. 

Apart from the difficulty of seeing how the bubbles could arise, 
there is a formidable objection, mentioned by  E. W. Briicke 
(Pogg. Ann. 88, 363), that the blue of the sky is a much richer 
colour than the blue of the first order. Briicke also brought 
forward a n  experiment of great importance, in  which he showed 
that gum mastic, precipitated from a n  alcoholic solution poured 
into a large quantity of water, scatters light of a blue tint. H e  
remarks that it  is impossible t o  suppose that the particles of 
mastic are in the form of bubbles. Another point of great im- 
portance is well brought out in  the experiments of John Tyndall 
(Phil. Mag. [4], 137; 388) upon clouds precipitated by the ehem- 
ical action of light. Whenever the particles are  sufficiently fine, 
the light emitted laterally is blue in colour and, in  a direction 
perpendicular to  the incident beam, is completely plane-polarized. 

The dependence of the amount of scattering upon the wave- 
length of the light can be settled in the case of very small par- 
ticles by  a n  application of the method of dimensions. The par- 
ticle acts as a centre for a radiating beam. The amplitude of the 
light sent out by  i t  a t  a distance R varies inversely as R ;  it  is 
also proportional to  the volume of the particle when this is small 
compared with the wave-length of the light. Thus the ratio of 

v2 
the scattered to the incident intensity varies as  - ; that  is a quan- 

R2 

t i ty whose dimensions are those of the fourth power of a length. 
The ratio of intensities must, however, be a pure number; and 
since the wave length X is the only other linear quantity that can 
be concerned, the ratio must also depend on the inverse fourth 
power of X. 

Lord Rayleigh's Theory.-A more detailed investigation was 
conducted by the third Lord Rayleigh (Phil. Mag. XLI.,  107, 
275) based on an elastic-solid theory of light. This enquiry 
showed that both the intensity and the polarization could be 
satisfactorily accounted for on such a theory, if (and only if) 
the vibrations are perpendicular to  the plane of polarization and 
the difference between the substance of the particles and that 
of the surrounding medium is one of density only. 

Later (Phil. Mag. XII.  81-101, 1881) Rayleigh examined the 
question from the point of view of the electromagnetic theory 
in which the particles are treated as  dielectric spheres. Max- 
well's equations can be applied exactly in the case of vanishingly 
small spheres. The azimuth of the electric displacement travelling 
in any direction in the scattered wave is a t  right angles to  that 
direction and is in the plane containing the scattered m y  and the 
azimuth of the incident displacement; further the intensity is 
proportional to the square of the sine of the angle between these 
two lines. It follows that when this angle is zero the scattered 
light in the given direction is zero. This occurs i n  the direction 
a t  right angles to  the incident ray. Thus, in this case, if un- 
polarized light is incident the light scattered a t  right angles is  
completely polarized. 

According to either theory, sunlight in penetrating through the 
earth's atmosphere should fall off according t o  a n  exponential 
law for each colour. 

I n  order to  test the theory Rayleigh compared the blue light 
of the sky taken from near the zenith with sunlight diffused 
through white paper. For different wave-lengths the ratios cal- 
culated from the formula are given together with observed values 
for comparison :- 

I Fraunhofer lime l C l D l b s l F l  
Calculated . . . . . . I Observed . . . . . . . 1 iz 1 :: 1 ;: 1 :z 1 
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It appears that the sky light when compared with that diffused 

through white paper was bluer than that required by theory; 
but this may possibly arise from yellowness of the paper or from 
the yellowness of the sunlight when it reaches us compared with 
its colour a t  higher levels. 

A much more important calculation has reference to  the size 
and number of the particles concerned in the production of the 
blue of the sky. Since the light scattered by each particle is 
proportional to  the square of its volume the total amount scat- 
tered per unit volume depends not only upon the quantity of mat- 
ter therein but upon its fineness of division also. Assuming that 
the molecules of the air are the effective scatterers Rayleigh in 
1899 calculated (taking Maxwell's value I ~ X I O ' ~  for the num- 
ber of molecules per unit volume of a gas a t  standard pres- 

I 
sure and temperature) that sunlight should diminish t o  ; of its 

value in  passing through a distance of 83 kilometres in normal 
air. This value might agree roughly with the visibility of Mount 
Everest from Darjeeling but Rayleigh considered that it  implied 
too high a visibility since there is certainly suspended matter to  
be reckoned with as well. Small particles of saline or other mat- 
ter (including organic germs) must play a part and to them may 
be attributed much of the bluish haze by which the moderately 
distant landscape is often suffused. 

A m e r i c a n  Investigations.-- In recent years considerable at- 
tention has been paid to  this question in America where advan- 
tage could be taken of the remarkable clearness and dryness of 
the air above Mount Wilson in California. F. E. Fowle in  these 
investigations has obtained values of the transparency coefficients 
for zenith observations for 30 different wave-lengths between 
0.34 p and 2.24 p (p=  one millionth of a metre). The logarithms 
of the observed coefficients were plotted as ordinates against the 
corresponding quantities of precipitable atmospheric moisture 
as  abscissae. The curves which were very nearly straight were 
extrapolated to  zero moisture so as t o  obtain the transparencies 
for perfectly dry air. From these values for dry air the number 
of molecules per C.C. was calculated by means of Rayleigh's for- 
mula. The value obtained was 2.7X10'~, while the best value 
obtained by Millikan by  other methods is 2.705X 10'~. The con- 
clusion drawn from this result is that for the clear air above 
Mt.  Wilson the scattering is almost entirely due to the molecules 
of air themselves. (Fowle, Astroph. 1. 1914.) 

Tynda l l ' s  Res idua l  Blue.-The experiments of Tyndall upon 
precipitated clouds have been mentioned. When the precipitated 
particles are very fine, the light dispersed in a perpendicular direc- 
tion is sky-blue and fully polarized. At a further stage of their 
growth the particles disperse in the perpendicular direction a light 
which is no longer fully polarized. When quenched as far as possi- 
ble by rotation of a nicol prism, it  exhibits a residue of a more in- 
tense blue colour; and further it  is found that the direction of 
the most nearly complete polarization becomes inclined to the 
direction of the primary rays. 

E lec t romagnet ic  Theory.-A discussion of these and other 
questions upon the basis of the electromagnetic theory of light is 
given in the Phil. Mag., 1881, 12, p. 81. Here we must be content 
with a statement of some of the results. So long as the particles 
are supposed to be very small and to differ little from their envi- 
ronment in  optical properties, there is little difference between the 
electric and the elastic solid theories. Whatever may be the shape 
or size of the particles, there is no scattered light in a direction 
parallel to  the primary electric displacements. I n  order to render 
an account of Tyndall's "residual blue" it is necessary to  pursue 
the approximation further, taking for simplicity the case of spheri- 
cal shape. We learn that the light dispersed in the direction of 
primary vibratiofi is not only of higher order i n  the difference of 
optical quality, but is also of order k2c2 in comparison with that 
dispersed in other directions, where c is the radius of the sphere, 
and k = Z T / X .  The incident light being white, the intensity of the 
component colours scattered in this direction varies as the inverse 
eighth power of the wave-length, so that the resultant light is a 
rich blue. 

As regards the polarization of the dispersed light as dependent 
on the angle at  which it  is emitted, we find that although, when 
terms of the second order are  included, the scattered light no 
longer vanishes in the same direction as before, the peculiarity 
is not lost but merely transferred to  another direction. The angle 
8 through which the displacement occurs is measured backwards, 
k.e., towards the incident ray, and its value is given by 

AK being the difference of dielectric constants. 
Experiments upon this subject are not difficult. I n  a darkened 

room a beam of sunlight (or electric light) is concentrated by a 
large lens of 2 or 3 ft. focus; and in the path of the light is  
placed a glass beaker containing a dilute solution of sodium thio- 
sulphate (hyposulphite of soda). On the addition, well stirred, 
of a small quantity of dilute sulphuric acid, a precipitate of sul- 
phur slowly forms, and during its growth manifests exceedingly 
well the phenomena under consideration. The more dilute the 
solutions, the slower is the progress of the precipitation. A 
strength such that there is a delay of 4 or 5 minutes before any 
effect is apparent will be found suitable, but no great nicety of 
adjustment is necessary. 

Polarization.- In the optical examination we may, if we 
prefer it, polarize the primary light; but it is usually more con- 
venient to analyze the scattered light. I n  the early stages of the 
precipitation the polarization is complete in a perpendicular direc- 
tion, and incomplete in oblique directions. After an interval the 
polarization begins to  be incomplete in the perpendicular direc- 
tion, the light which reaches the eye when the nicol is set t o  
minimum transmission being of a beautiful blue, much richer 
than anything that can be seen in the earlier stages. This is the 
moment to  examine whether there is a more complete polariza- 
tion in a direction somewhat oblique; and it  is found that with 
0 positive there is, in fact, a diredtion of more complete polariza- 
tion, while with 0 negative the polarization is more imperfect than 
in the perpendicular direction itself. 

The polarization in a distinctly oblique direction, however, is 
not perfect, a feature for which more than one reason may be put 
forward. I n  the first place, with a given size of particles, the 
direction of complete polarization indicated by (23) is a function 
of the colour of the light, the value of B being 3 or 4 times as large 
for the violet as for the red end of the spectrum. The experiment 
is, in fact, much improved by passing the primary light through 
a coloured glass. Not only is the oblique direction of maximum 
polarization more definite and the polarization itself more com- 
plete, but the observation is easier than with white light in conse- 
quence of the uniformity in the colour of the light scattered i n  
various directions. If we begin with a blue glass, we may observe 
the gradually increasing obliquity of the direction of maximum 
polarization; and then by exchanging the blue glass for a red one, 
we may revert to the original condition of things, and observe the 
transition from perpendicularity to  obliquity over again. The  
change in the wave-length of the light has the same effect in this 
respect as a change in the size of the particles, and the comparison 
gives curious information as to the rate of growth. 

But even with homogeneous light i t  would be unreasonable t o  
expect an oblique direction of perfect polarization. So long as the  
particles are all very small in comparison with the wave-length, 
there is complete polarization in the perpendicular direction; 
but when the size is such that obliquity sets in, the degree of 
obliquity will vary with the size of the particles, and the polariza- 
tion will be complete only on the very unlikely condition that the 
size is the same for them all. I t  must not be forgotten, too, that 
a very moderate increase of dimensions may carry the particles 
beyond the reach of our approximations. 

The fact that a t  this stage the polarization is a maximum, when 
the angle through which the light is turned exceeds a right angle, 
is the more worthy of note, as the opposite result would prob- 
ably have been expected. .By Brewster's law this angle in the 
case of regular reflection from a plate is less than a right angle; 
so that not only is the law of polarization for a very small par- 



ticle different from that applicable to  a plate, but the first effect 
of an increase of size is to  augment the difference. 

Sunset  Co1ours.-The simple theory of the scattering of light 
by small particles suffices to  explain not only the blue of the 
zenith, but the comparative absence of small wave-lengths from 
the direct solar rays, and the brilliant orange and red coloration 
of the setting sun and of the clouds illuminated by his rays. The 
hyposulphite experiment here again affords an excellent illustra- 
tipn. But we must not expect a simple theory to  cover all the 
facts. I t  is obvious that the aerial particles are illuminated not 
only by the direct solar rays, but also by light dispersed from other 
parts of the atmosphere and from the earth's surface. On this 
and other accounts the coloration of the sky is highly variable. 
The transition from blue to  orange or red a t  sunset is usually 
through green, but exceptional conditions may easily disturb the 
normal state of things. The brilliant sunset effects observed in 
Europe after the Krakatoa eruption may naturally be attributed 
to dust of unusual quality or quantity in the upper regions of the 
atmosphere. 

T o  illustrate further the complications that arise when the 
particles are not infinitely small i t  may be mrntionerl that if  the 
solution of "hypo" prepared as above be observed for a longer 
time it  becomes more opaque owing to the growth of the sulphur 
particles and afterwards becomes more transparent again even 
though kept well stirred; and further that in this last stage i t  
transmits blue more than red and consequently scatters red more 
than blue. This is a complete reversal of the blue-sky effect. 
(Keen and Porter, Roy. Soc. Proc. A. 89, 370, 1914.) A similar 
phenomenon had previously been observed by Captain Abney and 
by W. Ritz. Abney says in connection with certain suspensions 
of silver bromide in collodion: " In some cases I obtained i t  in 
such a state which, when viewed by transmitted light, appeared 
of a sky-blue colour inclining t o  green." (Abney, Phil. Trans. 
Roy. Soc. Pt. II. ,  p. 653, 1880; W. Ritz, Comptes Rendus 143, 
167, 1906.) This phenomenon is well known to preparers of 
emulsions for photographic plates. 

Related to  abnormalities of colour we may expect to find cor- 
responding abnormalities in polarization. Of this nature are the 
neutral points, where the polarization changes character, ob- 
served by F. J. D. Arago, J. Babinet and Sir D.  Brewster for 
an account of which reference may be made to Mascart, Trait6 
d'optique. (R.; A. W. Po.) 

SKYE, largest island of the Inner Hebrides, Inverness-shire, 
Scotland. From the mainland it  is separated by the Sound of 
Sleat, Kyle Rhea, Loch Alsh and the Inner sound, and from the 
Outer Hebrides by the Minch and Little Minch. At Kyleakin, on 
the western end of Loch Alsh, the channel is only about mi, wide, 
and there is a ferry. The length of the island from S.E. to N.W. 
is 484 mi., but its coast is deeply indented, so that no part of the 
interior is more than 5 mi. from the sea. I t  has a total area of 
6703 sq.mi. The population was 23,082 in 1841, but in 1931 only 
9.908 (or  10.3 to  the sq.mi.). I n  the district (pop. 10,407) 645 
persons spoke Gaelic only and 8,53 j Gaelic and English. 

The chief arms of the sea are Lochs Snizort and Dunvegan in 
the N., Loch Bracadale in the W., Lochs Scavaig and Eishort in 
the S. and Loch Sligachan in the E. The jagged mass of the Cuil- 
line (Coolins) dominates the view whether by land or sea. Their 
highest point is Sgurr Alasdair (3,309 ft.), and a t  least six other 
peaks exceed 3,000 ft.  To  the north of Loch Slapin stands the 
group of Red Hills of which the highest points are Ben Caillich 
and Ben Dearg More and near Loch Ainort rises Ben Glamaig. 
About 8 mi. N. of Portree is the curious basaltic group of the 
Storr, consisting of pinnacles and towers, the most remarkable of 
xhich, "The Old Man" forms a landmark for sailors. 

Most of the Iand is moor and hill pasture, with cultivated 
patches here and there, chiefly on Lochs Snizort and Bracadale, 
the Sound of Sleat, Kyleakin and Portree. The crofting system 
is still general. Turnips and potatoes are grown, but the climate 
is better adapted for sheep and cattle (West Highland) than for 
crops, and the sheep farms c a n y  famous stocks, principally black- 
faced with some Cheviots. The condition of the crofters, which 
was pitiable in  the extreme, was improved by the Crofters' Hold- 

ings act of 1886, and by sums spent by the Board of Agriculture. 
The old black huts have been replaced, in those parishes where 
stone is obtainable, by well-built houses. The many ejections be- 
tween 1840 and 1880 and the emigration that followed was mainly 
responsible for the serious decline of the population. The  rail- 
ways to  Strome Ferry, Kyle of Loch Alsh and Mallaig, by  render- 
ing markets more accessible, effected an improvement in  the fish- 
eries, which have always been a mainstay of the inhabitants. The  
fisheries include herring, cod, ling and salmon, and seals are not 
uncommon. Whiskey is distilled a t  Carbost and there are  marble 
quarries. 

The inhabited isles off the coast of Skye are mainly situated 
near the eastern shore. Of these the principal is Raasay (pop. 
354). Brochel Castle, now a ruin, stands on the eastern coast. 
The island is 13 mi. long, by about 34 mi. a t  its widest. Off its 
northwestern shore lies the isle of Fladday (23). T o  the north of 
Raasay, separated by a narrow strait, is Rona, pop. 16 (Seal 
Island, from the Gaelic ron, a seal), 45 mi. long with a maximum 
breadth of I$ mi.. with a lighthouse. Scalpay, immediately south 
of Raasay, has a hill of r,298 ft .  The other isles are Pabay (3) in 
Broadford bay. Ornsay (2) in the Sound of Sleat, and Soay (64) 
near Loch Scavaig. 

Portree (pop. 2,007 in parish), the capital, lies at the head 
of a fine harbour about the middle of the eastern seaboard. 
Steamers run daily to and from Mallaig and Kyle of Loch Alsh, 
and there is, besides, other communication by steamer with Oban 
and other ports. There is a factory for tweeds, plaids, carpets 
and other woollens. The exports are principally sheep, cattle, 
wool, salmon and other fish, and the town is the headquarters of 
the fishing fleet. The name of the town was derived from the 
fact that James V. landed there on the occasion of his tour in 
the Western Highlands. The place thus became, in  Gaelic, 
Port-an Righ, or the King's Harbour. I t  was to  Portree that 
Flora Macdonald (1722-1790) conducted Prince Charles Edward 
when he escaped from Benbecula. 

Among other places in Skye associated with the Young Pre- 
tender are Prince Charles's Point near Monkstadt, on the west 
of the peninsula of Trotternish, where he landed with Flora Mac- 
donald, and Kingsburgh, on the eastern shore of Loch Snizort. 
The castle of the Macleods of Macleod, on a rocky promontory 
at  Dunvegan, was erected in  the 9th century and extended by  
later chieftains. The MacCrimmons, the famous race of heredi- 
tary pipers, hailed from this quarter of Skye and were attached 
to the Macleods oP Dunvegan. At Duntulm is the ruined castle 
of the Macdonalds, another of the great Skye chieftains. 

SKYSCRAPER: see ARCHITECTURE. 
SLADE, FELIX (I  790-1868)~ English ar t  collector and 

patron, was born a t  Lambeth, London, in  Aug. I 790. H e  collected 
books, engravings and glass. H e  died unmarried on March 29, 
1868, leaving personalty to  the value of f 160,ooo. H e  bequeathed 
the bulk of his art collection to the British Museum, and L35,000 
for the endowment of art professorships, to be known as Slade 
Professorships, a t  Oxford, Cambridge and University College, 
London. University College received the additional bequest of 
six art scholarships. 

SLAG. A waste substance of many kinds formed during 
smelting operations. Thus, in the blast furnace, limestone is 
charged with the coke and iron-ore to  form with the ash of the 
fuel and the gangue of the ore a lime silicate or "slag," which is 
run out of the furnace liquid, taking with it the sulphur. Blast 
furnace slags are of variable composition, the quantity of lime- 
stone used varying with the nature of the ore. 

I n  the basic process of steel manufacture, which employs 
phosphoric ores, the resulting slag, rich in phosphorus (as soluble 
calcium phosphates) is known as "basic slag" and forms a very 
valuable manure. See IRON AND STEEL; METALLURGY: Baszc 
Steel. 

SLANDER: see LIBEL AND SLANDER. 
SLANG, the current name for a particular kind of speech. 

At one moment a word or locution may be felt definitely as  
slang, but in another set of circumstances the same word or 
locution may not produce this impression at  all. Subject to  these 



SLANG 
observations, slang may be regarded as the employment of an 
usual word in an unusual sense or of an unusual word in an usual 
sense. Thus t o  beat i t  would be slang, but t o  depart, t o  go away 
would be standard English. Sfang is thus denied the kind of 
approval which is accorded to standard English. But in its origins 
and in its intent, slang is not merely an attempt to  do violence to 
accepted customs. This is a by-product of its use, not the cause 
of it. 

INVENTION O F  SLANG 
Among the impulses which lead to the invent~on of slang, the 

two most important seem to be the desire to  secure increased 
vivacity and the desire to  secure increased sense of intimacy in 
the use of language. Slang originates and flourishes best in the 
soil of the colloquial speech. On this level a slang word or phrase 
may attain a very wide currency, like nut ,  bean, and similar terms 
for head, but if such a word passes into literary use it  ceases to 
be slang. The verb walk, for example, comes from Anglo-Saxon 
wealcan, meaning t o  roll, and it  is not an unreasonable as- 
sumption that it  comes by the way of a slang extension of the 
older term. This notion of locomotion b y b e a n s  of the legs seems 
to have something peculiarly appealing to the fancy of language 
innovators; cf.  beat it, vamoose, mosey, saunter, skidoo, slide, 
slip, slope, and other metaphorical extensions. The word pot- 
boiler used for work done for a livelihood bears the marks of 
slang origin. But the word is not now notable or striking. The 
phrase go t o  pot, "go to ruin," is also of doubtful origin, and 
the word pot in this phrase may not have been the same to begin 
with as the word pot, "vessel." I t  suggests the modern phrase, 
in the soup, of similar meaning. 

An element of humour is almost always present in slang, 
usually as  humorous exaggeration. Thus to call a hat  a lid is 
amusing because it  puts a hat  and a pot-lid in the same class. 
So when an alluring woman is called a vamp, from vampire. Slang 
is rarely or never bitter in its implied judgments. I t  places things 
in their proper places with a smile. When a male charmer is called 
sheik and the sheik's female counterpart sheba, this is obviously 
the language of a world that takes its passions lightly. 

L o w e r  S l a n g  Forms.-On a lower rhetorical level are the 
forms of slang which are humorous merely because the sound 
of the slang words is humorous. Thus the word skeezicks as a 
disrespectful name for a man seems to mean nothing more than 
what is suggested by the undignified sound of the word. Some 
of these slang words may have an onomatopoeic colour, like bif, 
"a blow," fEummox, "disconcert," flabbergast, of similar meaning, 
but, if so, the associations are frequently slight and remote. On 
a still lower rhetorical level come abbreviations employed as 
casual adornments of colloquial conversation, like sec for second, 
as Wait  a sec, or ever so. Perhaps. the lowest level is reached in 
language mutilations like ciricutous for circuitous, pictureaskew 
for picturesque, gust for guest. Oaths on the other hand scarcely 
fall within the limits of inclusion of slang. I n  their origins they 
usually accompany a more powerful emotional experience than 
that which produces slang. Certain inventive geniuses, however, 
produce oaths which have a good deal of the playfulness and 
ingenuity of slang. 

Slang develops most freely in groups with a strong realiza- 
tion of group activity and interest, and groups without this sense 
of unity, e.g., farmers, rarely invent slang terms. The stage, 
prizefighting, baseball, football, and other sports are productive 
of an extraordinarily rich crop of slang The language of many 
newspaper correspondents who write about sports is often unintel- 
ligible except to  the initiated. School boys and college students also 
invent slang freely, and the slang of one school will often be quite 
different from that of another school. I t  is possible to  have 
a fashionable as well as a vulgar slang. I n  Swift's Complete Col- 
lection of genteel and ingenious Conversatiom (1738), many of 
the fashionable slang terms of the day are ridiculed and con- 
demned, and almost any novel of modern "smart" society will 
provide numerous i!lustrations. An element of secrecy sometimes 
enters into this use of the group language. School boys thus invent 
a secret language of their own. 

Many of the terms that pass current in cultivated conversa- 

tion have a good deal of the colour of slang. Among such terms 
are the words like awful, terrible, horrid, lonely. 

Thus the common adjective of approval in Elizabethan days 
was fair, and in the 18th century it  was elegant. Both of these 
terms are now archaic. A later synonym was nice, which in turn 
tends to be replaced by wonderful. Such counter-words are de- 
vised for the purpose of avoiding the precise definition of mo- 
ments which call for nothing more than a quick and general ex- 
pression. Quite meaningless expressions are often utilized in this 
way, for example the archaic H o w  would you like to be the ice- 
man? or So is  your old man,  or W h a t  do you know about that? 
Here is a kind of shorthand language which enables the group to 
express and to realize its experiences without elaborate analysis. 

T h e  S lang  of Trade.-Distinction must be made between 
technical language and this intimate colloquial language of the 
group which may be called slang. Some technical words in trades 
and professions were in the beginning probably slang words. Thus 
the first tailor who called his smoothing-iron a goose, probably 
raised a smile and certainly started a fashion in tailoring circles. 

E a r l y  Thieves' Cant.-The first extensive records of Eng- 
lish slang occur in the cant or canting language of thieves and 
vagabonds in the 16th century. T o  a certain extent this pro- 
fessional cant of thieves was probably a secret language, but this 
could hardly have been the main motive in the invention of thz 
cant. Thieves and vagabonds were a group with a strong sense of 
corporate unity and one also with certain sporting attitudes that 
would be highly favourable to  the development of a class language. 

I n  his treatise O n  the Excellency of the English Tongue, written 
about 1595, Richard Carew mentions as one of the excellences of 
English its ability to express the same thing in a variety of 
ways: "for example, when wee would be rid of one, wee vse to 
saye Bee going, trudge, pack, be faring, hence, awaye, shifte,  and 
by circumlocution, rather your roome than your companye, Letts 
see your backe, come againe when I bid you, when you are called, 
sent for, intreated, willed, desiered, inuited, spare v s  your place, 
another i n  your steede, a shipp of salte for you, saue your credite, 
you are next the door, the doore i s  open for you, there's noe bodye 
holdes you, no bodie teares your sleezce, etc." No one can doubt 
that some of these phrases mentioned by Carew are the equiva- 
lents of what would be called slang phrases in our day. When 
Chaucer wrote There been n o  sferres, god wot,  than a paire, this 
suggests the modern equivalents There's more than one pebble on 
the beach, There's more than one tin can in the alley, etc. 

Amer ican  Slang.-The mixture of races and the general 
breaking of old associations which accompanied the first great 
western migrations were peculiarly favourable to  the development 
of a highly flavoured colloquial style. And in general it  may be 
said that the frontier in America, after the colonial period, has 
always been a border line of romance between reality and unreality 
in which slang expressions have made a vigorous growth. 

Australia has slang probably for a similar reason, that the occu- 
pying of the country has been in no little degree an exhilarating 
and romantic adventure. (See Lists: American Slang and Aus- 
tralian Slang. 

T h e  Earl iest  Example.-The earliest use of the word 
"slang" hitherto discovered occurs in Toldervy's History bf T w o  
Orphans, published in 1756. A more unequivocal instance is 
quoted in J. C. Hotten's Slang Dictionary (186'4) from a book 
entitled Jonathan Wild's Ad.~ice to  his Successor: "Let proper 
Nurses be assigned to take care of these Babes of Grace (i.e., 
young thieves). . . . The Master who teaches them should be a 
man well versed in the Cant Language, commonly called the Slang 
Patter, in which they should by all means excel." Four years 
later, in 1762, the word is found with a different and now obsolete 
meaning, in Foote's play The Orators. A fast young Oxford man, 
invited to attend a lecture on oratory, is asked, "Have you not 
seen the bills?" H e  replies, "What, about the lectures? ay, but 
that's all slang, I suppose." Here the word seems to be equivalent 
to "humbug." 

In  the first edition of Hugh Kelly's comedy, The  School for 
Wives,  there is a passage (omitted in some of the later reprints) 
in which one of a company of sharpers, who pretend to be for- 
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eigners and speak broken English, says: "There's a language 
called slang, that we sometimes talk in. . . . It's a little rum 
tongue, that we understand among von another." Francis Grose's 
Dictionary of the  Vulgar Tongue (1785) has the entry, "Slang, 
the cant language." 

I t  may be that the word is genuinely dialectal-an inheritance 
from the language of the Scandinavian settlers in the north of 
England-as shown by  the coincidence of its uses with those of 
the modern Norwegian verb slengja (etymologically equivalent 
t o  the English "to sling") and related words, as given in the dic- 
tionary of Ivar Aasen. Slengja k j e f t e n  (literally, to sling the 
jaw), means t o  pour out abuse. The French synonym is argot. 

The known history of European slang begins (leaving out of 
account the meagre references in German documents hereafter t o  
be mentioned) about the time of the "Ballades" of Fransois Villon 
in the 15th century. The French argot of these compositions con- 
tains much that is still obscure, but the origin of some of its words 
is evident enough. Facetious expressions relating to  the destined 
end of the malefactor are prominent. Paroir and montjoye (for 
which latter the less ironical m o n t e  d regret was substituted) are  
nickrarne: for the scaffold. A c ~ l l e ~ ,  hanged, corresponds to the 
English "scragged"; the synonymous grup seems to be an onomat- 
opoeic formation suggestive of choking. There are some deriva- 
tives formed with the suffix art:  riflart is a police-officer, abrouart, 
fog. A few words from foreign languages occur: audi nos, prayer, 
is the Latin audi n o s  of the litanies; arton, bread, is obviously 
Greek, and its appearance in  the 15th century is somewhat hard 
t o  account for. Moller, t o  eat, may perhaps be the Latin molere, 
to grind. Anse,  the ear, is no doubt the Latin ansa, handle. 

I n  Germany the word Rotwalsch (the modern Rotwelsch, still 
the name for the cant of vagrants) occurs as early as  the middle 
of the 13th century. T h e  earliest attempt a t  a vocabulary of "Rot- 
welsch" is that of Gerold Edilbach, compiled about 1490. A second 
vocabulary, containing nearly the same set of words, is contained 
in the famous Liber vagatorum, first printed in 1510 in High Ger- 
man; versions in Low German and the dialect of the Lower Rhine 
appeared shortly afterwards. An edition of this work printed in 
1529 has a preface by  Martin Luther. The most remarkable fea- 
ture of the jargon represented in these early glossaries is the large 
number of Hebrew words that it contains. There are some words 
from Italian, as  bregan, to  beg, from pregare, and barlen, to  speak, 
from parlare. The  language of the gipsies seems to have con- 
tributed nothing, nor are there any words from Latin or Greek. 
Some of the words are ordinary German words used metaphori- 
cally, like wetterJzan (weathercock) for a hat, zwicker (twitcher) 
for the hangman, brief (letter) for a playing-card. Others are 
descriptive compounds such a s  breitfuss (broad-foot) for a duck 
or goose, or derivatives formed by means of the suffixes -hart (or 
-art)  and -ling, as grunhart (from griin, green), a field, glathart 
(from glatt, smooth), a table, fluckart (from flug, flight), a bird, 
funckart  (from funke,  spark), fire, flossart (from floss, stream), 
water, flossling, a fish, liissling (from liissnen, t o  listen), the ear. 
I t  is noteworthy that modern Dutch thieves' cant, as'presented 
in the dictionary of I. Teirlinck, is closely similar in its principles 
of formation, and in many of its actual words, to  that of-the early 
German vocabularies. 

The  earliest English "cant" or "Pedlars' French," as exhibited 
in  R. Copland's T h e  H y e  W a y e  t o  the Spytteb House ( I S I ~ ) ,  
John Awdeley's Fraternitye of Vacabondes (1561), Thomas Har- 
man's Caueat for C o m m e n  Cursetours (1567) and various later 
writers, bears a close resemblance in  its general character to the 
German Rotwelsclz of the Liber vagatorum, the most noteworthy 
point of difference being the absence of Hebrew words. 

BIBLIGGRAPHY.-E~~~~S~: Most of the authorities for the early 
history of English vagrant slang are reprinted in vol. ix. of the 
Extra Series of the Early English Text Society, edited by E. Viles 
and F. J. Furnivall (1869), which contains John Awdeley's The 
Fraternitye of Vacabondes (from the edition of 1575), Thomas 
Harman's Caueat for Commen Cursetours (1567-73), and The  
Groundwork o f  Connycatching (anonymous, 159z), besides extracts 
from other early works which furnish glossaries. The Dictiomry 
o f  the Canting Crew, by B. E. (no date, but printed at the end of 
the 17th century; photographic reprint by J. S. Farmer), is valuable 

as containing the earliest known record of many words still in use; 
while mainly treating of thieves' and vagrants' language, it includes 
much that belongs to slang in the wider sense. Among the many 
later works, only the following need be mentioned here: Francis 
Grose's Classical Dictionary o f  the Vulgar Tongue (3rd ed. 1796) ; 
The Slang Dictionary, anonymous but understood to be by the 
publisher, J. C. Hotten (new ed. 18741, a work of considerable 
merit, with an excellent bibliography; A Dictionary of Slang, Jargon 
and Cant, by A. Barrere and C. G. Leland (1889) ; and Slang and 
its Analogues by J .  S .  Farmer and W. E. Henley (1890-rgoq), 
which surpasses all similar works in extent of vocabulary and 
abundance of illustrative matter, though the dates and even the 
text of the quotations are often inaccurate. A supplement to Farmer 
and Henley's Slang and its Analogues is J .  Redding Ware's Passing 
English o f  the Victorian Era (1909). For the slang of public schools 
see The  Winchester Word-book, by R. G .  K. Wrench ( I ~ o I ) ,  and 
The  Eton Glossary, by C. R. Stone (1902). For a collection of 
American college slang words, see H. J. Savage's College Slang Words, 
in Dialect Notes V. 139-148 (1922), and for a more extended bibliog- 
raphy in general, see Kennedy's Bibliography of Writings on the 
English Language, pp. 419-435 (192 7 ) .  

French: The earliest systematic treatment of argot is found in 
La Vie gtndreuse des Mattois, Guezix BohBmiens et Cagoux, by Pechon 
de Ruby (a pseudonym), which went through several editions in 
the early part of the 17th century and has been reprinted in 1831 
and 1868. The siang of the 15th century is discussed in Le Jargon nu 
quinziZme siicle, by Auguste Vitu (1883), which includes an edition 
of the Ballades of Villon; in Le Jargon et jobelin de F .  Villon, by 
Lucien Schone (1887), and in L'Argot ancien (1907)~ and in Les 
Sources de I'Argot ancien (1912) by L. Sainkan. Francisque Michel's 
Btudes de philologie comparte sur l'argot (1856) is important for its 
rich collection of material and its copious references to sources. Later 
works deserving attention are Dictionnaire de la langue verte, by 
Alfred Delvau (and ed. 1867), and Dictionnaire de Pargot, by 
Loredan Larchey (1889). For modern slang, taken in a very com- 
prehensive sense, the chief authority is Lucien Rigaud, Dictionnuire de 
l'argot moderne (1881). For the special slang of printers, see Eugkne 
Boutmy, Dictionnaire de l'argot des typographes (1883). A collection 
of slang terms that gained currency during the Great War is contained 
in L. Sainkan's L'Argot des Tranchtes (1915). 

German: An admirable collection of the original documents for 
the history of thieves' and vagrant slang from the earliest period 
has been published by F. Kluge, under the title Rotwelsch (1901). 
An earlier book of great importance is by AvB-Lallemant, Das deutsche 
Gaunerdum (1858). For modern popular slang see A. Genthe, 
Deutsches Slang (1892). University slang is ably treated in Deutsche 
Studentensprache, by F. Kluge (1895). (H. BR.; G.  P. K.) 

BRITISH SLANG 
The following list gives well-established slang of a general type 

dating from the eighteenth century. 

Abram-men, beggars pretending 
madness to palliate their thefts. 

Adam-tiler, a pickpocket's ally. 
Alsatia, White Friars, an old dis- 

trict of London. 
Ambrol, navy word for admiral. 
Babbler, a chatterbox. 
Baggage, a worthless woman. 
Balderdash, (a) unpleasant mix- 

tures of wine, ale, etc.; (b) 
rubbish, trash, nonsense. 

Bandy, crooked ; as, bandy-legged. 
Banter, ridicule. 
Barnacle, a good job, easily got. 
Bawbee, a halfpenny. 
Bean, head. 
Beldam, a scolding old woman. 
Biff, a blow; t o  big, to strike. 
Bilk, to cheat. 
Blab, to divulge secrets. 
Blockhead, a silly fellow ; fool. 
Bob, a shilling. 
Bobby-dazzler, anything flashing 

or brightly coloured. 
Bog-landers, Irishmen. 
Bone, to steal. 
Booze, liquor. 
Boss, (a) master; chief; (b) t o  

boss, mess up something; a boss 
shot, a futile effort. 

Bounce, bragging, boasting. 
Brass, (a) impudence; "brazen- 

faced" ; (b) money. 
Browbeat, to bully. 
Cackle, to tell a secret. 
Cant, hypocrisy. 

Carrots, a red-haired person. 
Char, a task; work of any kind. 
Chink, money. 
Chit, a child. 
Chop, to change ; barter. 
Clack, a woman's tongue. 
Claret, blood; as, "tap his claret": 

make one's nose bleed. 
Clink, gaol; a cold cell. 
Clodhopper, a ploughman. 
Clout, a handkerchief. 
Cocksure, very certain. 
Cod, to cod, to deceive. 
Cold tea, brandy. 
Corker, very good. 
Cosset, to spoil with affection. 
Cove, a man; fellow. 
Coxcomb, a fool. 
Crack, to boast; glorify. 
Cully, a man; fop; rogue. 
Cut out for, suited to. 
Dab, an expert. 
Dace, twopence. 
Dag, a gun. 
Darbies, handcuffs. 
Dive, to pick a pocket. 
Dowdy, coarse or ill-favoured. 
Drub, to beat. 
Dubber, a lock-picker. 
Duds, clothes. 
Dunderhead, a stupid fellow. 
Egg on, to urge. 
Famms, hands. 
Fambles, hands. 
Fib, (a) to beat; (b) a lie. 
File, to rob. 
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Fin, hand. Old Nick, the Devil. Auxiliary Army Corps. 
Fleece, rob or plunder. Pad, a highwayman. Whizz bang, a high-explosive shell. 
Flvers. shoes. Pee~er .  a lookine-glass. 

Wrens, members of the Women's 
Royal Naval Service. 

- - 
Fib ,  (a) a cheat, to fob o f ,  to peepers, eyes. 

cheat; (b) a small pocket. Phiz, face (from physiognomy). 
Fop, a fool; dandy. Pickled, drunk. 
Freshman, a novice in a univer- Pig, sixpence. 

sity. Pinch, to steal. 
Gad, to go about aimlessly; idle. Pins, legs. 
Game, gimie, lame. Poke, a b a g  or sack. 
Giglamps, spectacles. Ponk, to stink; also, a bad smell. 
Glaziers, eyes. Prig, (a) a thief; (b) to steal. 
Gob, the mouth. Puke, to be sick; vomit. 
Grinders, teeth. Quack, an unqualified doctor. 
Half seas over, almost drunk. Rant, to talk big. 
Heave, to rob. Rap, to exchange. 
Hedge, to make secure a desperate Reach-me-downs, a suit of ready- 

bet. made jll-fitting cIothes. 
Hick, a foolish, easy person. Ready, ready money ; cash. 
Hob, a plain country fellow. Rhino, ready money. 
Hodge, a country clown. Ripper, something excellent, 
Hog, a shilling. Rub, to run away. 
Hoof it, t o  walk. Rum, queer ; strange. 
Hudrster, a sharp fellow. Runt, a short, insignificant man. 
Hussy, a reproach for a woman. Sack, (a) pocket; (b) to get the 
Jabber, useless chatter. sack, to lose one's job. 
Jackanapes, a young rascal. Sawny, a fool. 
Jade, a lazy woman. Scab, a scoundrel. 
Jail-birds, prisoners. Scout, a watch. 
Jolly, to tease. Shark, a sharper ; trickster. 
Josh, to tease. Sharp-set, very hungry. 
Kid, to delude; deceive. Shaver, a young boy. 
Lace, to beat ; strike. Shop, a prison. 
Lag, a prisoner. Sice, sixpence. 
Lid, a hat. Simkin or simp, a fool. 
Lift, to steal. Sly-boots, a seemingly silly, but 
Loon, a fool or a knave. subtle, fellow. 
Lubber, a heavy, dull fellow. Snaffle, to appropriate. 
Lugs, the ears. Sock, (a) a pocket; (b) to beat. 
Mab, a slattern. Split, inform against someone. 
Minx, a forward girl or woman. Sponge, T o  sponge on someone, to 
Moppet, a pretty, saucy girl. live or drink a t  another's cost. 
Mumchance, one who sits mute. Stumps, legs. 
Nab, (a) a hat, cap, or a head; Swag, booty; plunder. 

(b) to take. Swap, to  change; barter. 
Nark, a police spy. Tanner, a sixpence. 
Neb, the bill of a bird. Tar, a sailor. 
Nincompoop, a fool. Tomboy, a boyish girl. 
Nob, the head. Tippler, a drunkard. 
Nub, the neck. Tope, to  drink. 
Numskull, a foolish person. Truck, change or barter. 
Oaf, a fool. Tube, deep level railway. 
Ogles, eyes. Wag, a joking, humorous fellow. 
Old Harry, the Devil. Zany, an idiot, fool, or jester. 

See A New Dictionary of the Terms, ancient and modern, of the 
Canting Crew (1690) ; Raymond Postgate, Murder, Piracy and 
Treason (Appendix and Bibl.) (1926). 

British War Slang.-The slang which became current dur- 
ing the  World W a r  was characterized by novelty: 
Anzac, from Australian and New 'Dum-dum, a soft-nosed bullet. 

Zealand Auxiliary (or Army) Fag, a cigarette. 
Corps. Fritzy, a German soldier. 

Aussie, an Australian soldier. Humdinger, a s w i f t ,  good, 
Big Bertha, the German gun that splendid, fine something or 

bombarded Paris from a dis- other (borrowed slang). 
tance of 76 miles. Iron rations, emergency rations. 

Billy, a cooking tin or pannikii. Jerry, enemy soldiers. 
Blighty, England (from Hindu- Joy-ride, "jumping" a ration- 

stani, bilati, homeland) . lorry, or an aeroplane, without 
Blimp, a small, non-rigid, stream- official sanction. 

line, dirigible airship (perhaps Joy-stick, the altitude control of 
from limp balloon). an aeroplane. 

Brass hat, an officer of the gen- Napoo, no more (French). 
era1 headquarters staff. No bon, no good (French). 

" Bully, pressed beef. Old Contemptibles, the 1914 Brit- 
Canuck, a Canadian soldier. ish forces. 
C.B., confined to barracks. Packet, to get a, to be wounded. 
Chatty, verminous. Pigsticker, bayonet. 
Coal-box, trench-mortar di- Pill-box, small blockhouse. 

charge. Rooty, bread (from Hindustani, 
Cold feet, funk ; nervousness. roti) (Indian army slang) 
Conchy, conscientious objector. Sausage, observation balloon 
Cushy, a safe job. Swing the lead, to malinger. 
Cuthbert, a conscientious objector. T.B.D., torpedo-boat destroyer. 
Daisy cutter, an explosive shell. V.A.D., a nurse of the Voluntary 
Doughboy, an American soldier. Aid Detachment. 
Dug-out, a trench cave. Waacs, members of the Women's 

AMERICA 
All in, exhausted physically 
All set, in readiness to begin 
Applesauce, insincere t a k  ; "bunk" 
Attaboy (that's the boy) fine ! 
Back number, superannuated 
Back-talk, impertinence 
Balled up, confused; mixed up 
Banana oil (ejac.) nonsense ! 
Bat, a spree 
Bawl out, to rebuke sharply 
Bean, head 
Beanery, cheap eating-place 
Beat it, get out; make a rapid exit 
Beef (to), to complain 
Beezer, head 
Beny, dollar 
Big boy, a term of admiration 
Big cheese, the "boss" or chief 
Blah, nonsense ; piffle 
Blink (on the), out of repair 
Block, head 
Blooey (to go), to explode 
Blow in, to spend with great 

lavishness 
Blues, to be woebegone 
Blurb, publishers' advertisement 
Bo (abbr. of hobo, q.v.) : mate 
Boloney, nonsense . 
Bone, dollar 
Bonehead, a fool 
Boob, a stupid person 
Boost, a recommendation 
Bootlegger, dealer in prohibited 

liquor 
Boy-friend, fiance, or close friend 

(used by opposite sex only) 
Bottom dollar, last dollar 
Break even, to come out of a 

game neither winner nor loser 
Break (to make a) faux pas 
Breaks (to get the), to be in luck 
Bring home the bacon, come 

home victorious in any effort 
Broke, penniless 
Buck, dollar 
Buck (pass. the), to shift a 

responsibility to another 
Buddy, close companion 
Bull, police 
Bulldoze, to intimidate ; to bully 
Bull (throwing the), boasting 
Bum, vagrant 
Bun, h e d  
Bunk, nonsense ; rubbish 
Busted, without funds 
Butt in, interfere 
Cagey, wary of giving confidence 
Call down (to), to correct 
Call-down, a rebuke 
Can, to discharge; to throw out 
Canned music, that which is 

played by mechanical means. 
Can you beat it8 (equivalent to 

"Did you ever!") 
Case-note, dollar 
Caught with the goods, caught in 

the act 
Chase yourself, get out 
Cheap skate, a poor spender 
Cheese it, run; look out 
Chesty, puffed up; vain 
Chicken feed, small money 
Chow, food; a meal 
Chump, a simpleton 
Cinch (also lead-pipe cinch,. and 

hence shortened to "a pipe," 
q.v.), a sinecure 

Classy, handsome; stylish ; chic 
Cop, policeman 
Crab, to spoil (as to crab an act) 

I Crack, a shot (figuratively, as a 
dirty crack-a mean hit) 

Crash, severe blow; vb., to deal a 
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heavy blow 

Crook, thief 
Crust, presumption 
Cuckoo, crazy 
Cute, petite ; amusing; attractive. 
Date, an appointment ; heavy 

date an extra important ap- 
pointment 

Dead-beat, worthless fellow 
Dead above the ears, brainless 
Doggy, stylish 
Dome, head 
Dope, the facts in a situation; 

also drugs, as cocaine. 
Dough, money 
Down and out, a t  the end of one's 

resources 
Double-cross, to betray. 
Drag, influence. 
Dry, opposed to liquor 
Dub, a stupid person, a silly 
Duck out, to escape 
Dumbbell, a fool 
Eats, food; a meal 
Easy, gullible ; easily duped 
Edge, to have the; to have the 

advantage 
Fade out, t o  disappear; take 

quick leave 
Fake, an imposture 
Fall down on, to fail a t  
Fall for, to be infatuated with 
Fan, fanatic, ardent admirer 
Fat-head, brainless person, a fool 
Fire, to dismiss from a position 
Fifty-fifty, divide equally 
Fixin's, trimmings; extras, as a t  

a meal 
Fizzle, a failure 
Flapper, young girl 
Flat tire, a deflated scheme 
Flivver, to pull a, to blunder 
Flop, a failure 
Four-flusher, one who promises 

without performing 
Frame, to, to fabricate evidence 
Frame-up, a trumped-up piece of 

evidence 
Fresh, impertinent 
Fritz, on the, out of repair 
Frost, a failure 
Gab, impudent talk 
Gaff, chaffing ; standing the gaff 
-standing the pace 

Get away with, to carry through 
an action undetected 

Get down to brass tacks, deal 
with the bare facts 

Get the gate, be discharged 
Get one's goat, try one's patience 
Get one's hooks on, get hold of 
Get the bulge, gain an advantage 
Get wise to, to become aware of 
Gink, chap 
Girl-friend, fiancCe or close friend 
Give-away (usually dead give- 

away) ,- betrayal - 
Give a ring, to telephone 
Go fish !, Go along ! 
Go, to make a, to succeed 
Go-getter, a practical, energetic 

person 
Go over big, to, to succeed 
Going some, doing well 
Gold-digger, a woman who habit- 

ually wheedles money, gifts, 
etc.. from mllible males 

~ood:night !,-'This is the end l 
Grand, a thousand dollars 
Gravy, profit 
Grouch, a sour, peevish person 
Grub, food 
Guff, nonsense 



SLANG 
Gush, t o  be effuslve 
Gyp, to cheat 
Guy, fellow, as, a regular guy 
Hand-picked, carefully selected 
Hang, to get the, to understand 
Hard-boiled, callous 
Has-been, discarded favourite 
Hash-house, cheap eating-place 
Heebey-Jeebies, the nerves 
Hick, a country bumpkin 
Highbrow, intellectual (n.  or adj.) 
High-hat, supercilious 
High stepper, one who leads a 

gay or fast life 
Hike, a long walk 
Hitch, ride; sometimes stolen, on 

a passing vehicle 
Hitch-hike, long-distance walk in- 

terspersed with begged or prof- 
fered rides in passing vehicles 

Hobo, tramp, often shortened to 
"bo" 

Hock, to pawn; in hock-in pawn 
Hold on, Wait a mlnute! 
Hooey, bunk, falseness 
Horn in, to Intrude 
Hot  air, exaggerated statements 
Hot  dog, excl. of approval 
Hot stuff, good work 
Hunch, presentiment 
I'll say, I agree 
I'll tell the world, I'll say as much 
Inside dope, confidential informa- 

tion 
Iron-man, silver dollar 
Jack, money 
Jack up, to remind, to  jog 
Jag (to have a jag on),  drunken 

spree; to be drunk 
Jazz-baby, usually a young wo- 

man who is fond of jazz 
Jazz-hound, a dance fiend 
Jazz up, to make lively 
Jinx, hoodoo 
Joint, an establishment, as a 

dance-hall, restaurant, etc. 
Jolly, to keep another person 

cheerful by saying what he 
wishes to hear 

Josh, to  tease 
Junk, anything poor in quality 
Kale, money 
Keep your shirt on, keep cool 
Kick, to  conlplain 
Kid (vb.), to  tease 
Knob, head 
Knock, condemn or criticize 
Lemon, undesirable person 
Let down, t o  cease relations with- 

out warning 
Let up, to cease 
Limit, last endurable stage of any 

situation, as "Isn't that the 
limit ?" 

Line, td get a, to  gather informa- 
tion about 

Lit, inebriated 
Live wire, energetic person 
Lounge-lizard, man who haunts 

tearooms for flirtation 
Low-brow, uncultured 
Low-down (n.) , all the important 

information 
Make, on the, on the road to a 

successful career 
Make a getaway, escape 
Make the grade, accomplish the 

task in hand (origin of a motor- 
car on a hill) 

Main squeeze, the chief 
Mazuma, money 
Melon, financial term, signifies dis- 

tribution of unusual dividend 
Miffed, piqued 
Miss out, to let an opportunity 

slip by 
Mixer, one who meets all types of 

persons easily 

PU; wise, to acquaint with the 
facts in a situation 

Put  over, to accomplish 
Put-up job, a conspiracy 
Queen, a lovely girl 
Queer, to, to  compromise, damage 
Racketeer, a gangster who ex- 

tracts money for pratection 
Razz, to heckle 
Razz (abbr. of raspberry), to get 

the, to  be made fun of 
Regular fellow (or guy), agree- 

able or "good" person 
Ritzy, stylish 
Rooked, cheated 
Root, to shout for 
Rooter, ardent defender 
Rotten, worthless 
Rough, unfair 
Rough up, to  treat harshly 
Roughneck, rowdy 
Rubberneck, a sightseer 
Rube, a rustic 
Rum-hound, one who drinks to 

excess 
Run into the ground, to overdo 
Rustle, to gather; to go in quest 

of, as to rustle food 
Sap, a brainless person 
Sand, grit ; courage 
Sec, second 
Shake a leg, move on 
Shine (take a shine to),  to  become 

Monkey-business, foolish trifling 1 
Monkey-shines, buffoonery 
Moonshine, privately distilled 

whiskey 
Nail, to arrest; to catch at  the 

psychological moment 
Neck, to embrace 
Kerve, impudent cheek 
Nifty, stylish ; chic 
Nix! No ! 
N.G., no good 
Nothing doing, no chance what- 

ever 
Number, to get one's, to see 

through another's motives 
Nut, idiot 
Nutty, very enthusiastic about 
Off one's base 
Off one9. trolley 1 mistaken 
O.K., approved 
Old stuff, out of date 
Once-over (also called the double- 

O), intense scrutiny 
Outfit, group of people, especially 

a business organization 
Pan out, to result 
Pass out, lose consciousness 
Pass up, to let slip 
Peach, a pretty girl 
Peeved, annoyed 
Pep, energy, vim 
Petting, amorous fondling 
Petting party, social gathering 

with amorous fondling 
Phoney, bogus ; not genuine 
Pickled, intoxicated 
Pie-eyed, intoxicated 
Piffled, half intoxicated 
Pinch, arrest 
Pipe, a simple task 
Pipe (vb.), look a t  ! (derisive) 
Plant, factory 
Played out, exhausted 
Poppycock, nonsense 
Poor fish, an ineffective person 
Pronto, immediately 
Pull, influence 
Pull off, to initiate and carry 

through a plan 
Punch, vigour 
Punk, utterly worthless 
Put  across, to accomplish by one's 

own effort 
Pu t  the skids under one, get rid 

of one 
AUSTRALIAN SLANG 

Abo, aboriginal, a journalese term. man. 
Aussie, an Australian citizen and, Chow, a Chinese. 

during the Wotld War, espe- Coo-ee, the Australian hail (na- 
cially, an Australian soldier. tive word). 

Baal, a term of dislike (native Cornstalk, a citizen of New South 
word). Wales. 

Back-blocks, inland settlements Corroboree, a noise, uproar (na- 
and towns. tive word). 

Bananalander, a Queensland citi- Cossie, a swimming costume. 
zen. Creek, a stream, brook. 

Billabong, a small off-shoot from Damper, a large scone. 
a river which in wet weather Digger, friend, comrade, 
rejoins the main stream lower Diggings, a gold-mining centre. 
down. Dilly-bag, a small domestic bag. 

Billy or Billy-Can, a tin container Dingo, a native dog. 
used for cooking purposes. Dinkum, true ; genuine. 

Blackfellow, an Australian aborig- Fossicker, one who looks for gold 
me. in rocky crevices. 

Bluey, a swagman's blanket. Gazob, a fool. 
Bonzer, something good-satisfac- Gin, a native woman. 

tory. Groper, a West Australian. 
Bosker, adjective of Bonzer. Gully, a rugged valley. 
Boss-Cockie, a small farmer em- Gum-sucker, a citizen of Victoria. 

ploying labour, but also work- Hard-hitter, a bowler hat, a 

suddenly fond of string to it") 
Shoestring, on a, with very little Stuck with, foisted with some- 

capital thing undesirable 
Shoot! Go ahead! Stuck on, infatuated by 
Sidestep, to evade Stuff, the (as "That's the stuff-- 
Simoleon, dollar that's the real thing"), the real 
Simp, simpleton thing 
Sit in, join with Stung, taken in ; cheated 
Size up, to make a rapid estimate Stunt, trick, usually acrobatic 

of Sugar daddy, a rich elderly man 
Skin, cheat (n. and vb.) who lavishes money and gifts 
Skin-game, fraudulent enterprise on young women (also called 
Skirt, woman, girl sugar papa) 
Slob, an untidy, careless person Swag, loot 
Slop, sentiment Swat, to  hit, also a blow 
Slush, sentiment Swell, superfine; as  a swell time, 
Small-time stuff, unimportant a swell girl, a swell idea. 
Snap, sinecure Talk turkey, to  speak frankly 
Snap out of it (or into i t) ,  to  Tear, a wild spree 

shift rapidly t o  or from some Tell i t  to  Sweeney, same as Tell 
position or procedure i t  to the Marines! (an expres- 

Snooty, critical sion of incredulity) 
Sob sister, a woman reporter who Tickle the ivories, play the piano 

writes over-sentimentally Tip, a hint 
Sock, a severe blow Tip off, to inform 
Soit snap, a sinecure Tony, aristocratic 
Solid ivory, stupid, unintelligent Up and coming, promising 
Soup and fish, formal dinner dress Up on one's toes, alert, eager 
Souse, an habitual drinker Up to  snuff, competent, up to  
Sparkler, diamond expectation 
Speakeasy, place where liqudr is Velvet, clear profit 

sold and drunk illegally Walk-over, an  easy task 
Spondulix, money Wet, opponent of prohibition 
Squarehead, a Swede Whale (as a whale of a show) ; a 
Squeal, to betray an  accomplice splendid specimen 
Stand for, endure ; tolerate Wire-pullet, a person who con- 
Stand-up, failure to  meet an  ap- trives for his own ends 

pointment Whiz, a wonder 
Steady, fiancC (both sexes) Wow, a great success 
Steep, exorbitant Wheels (to have), to  be mentally 
Step on it, hurry up unsound 
Step out, go out on pleasure Wild about, very fond of;  infatu- 
Stewed, intoxicated ated by 
Strapped, without money; Willies, the, a n  attack of "nerves" 

"broke" Wise-crack, smart remark 
String, to jolly Yank, to snatch, to  drag away 
String to it, with a ;  under condi- Yegg, a thief 

tions or limitations (usually Yellow, cowardly 
something is given "with a Yellow streak, a vein of cowardice 
BIBLIOGRAPHY.-See Maitland's Slang Dictionary (1891) ; R. H. 

Thornton, American Glossary (1912) ; C. H.  Durling, The Jargon 
Book (1919) ; G. M. Tucker, Anzeri~an English (1921) ; F. N. Scott, 
"List of American Slang" given in Tract No. 24 of the "Society fo r  
Pure English" (Oxford, 1926). 

ing himself. derby. 
Brumby, a wild horse. Hide, impudence, cheek. 
buckjumper, a refractory horse. Humpy, a hut. 
Budgeree, good or palatable Jackaroo, a young man of good 

(native word). position who joins a station to 
Bush, moods, forest. learn sheep and cattle farming 
Bushranger, an armed highway- Joey, a young kangaroo 



7 7 0  SLATE-SLATER 
John, a policeman. Shelf, an informer. 
Jumbuck, sheep. Shicker, intoxicants, "booze." 
Kid-stakes, foolery. Shielah, a girl. 
Knock-down, an introduction. Springer, a cow approaching the 
Larrikin, a hooligan. milking period. 
Lolly, a sweetmeat. Squirt, a revolver. 
Lubra, an aboriginal woman. Squatter, a "pastoralist"; an own- 
Mauldy, left-handed. er of a sheep- or cattle-run. 
Maorilander, a New Zealander. Station, a cattle-run-sheep-run. 
Never-never, remote unsettled dis- Sticky-beak, an inquisitive person. 

tricts. Stockman, a man in charge of 
Nuggety, short and sturdy. cattle on a run. 
Orchardist, a fruit-grower. Sundowner, an outback Swag- 
Outback, districts far inland from man; see SWAGGIE. 

the coast. Swag, a bundle containing tent, 
Outer, a betting ground overlook- blanket, etc. 

ing a racecourse. Swaggie, a sundowner; a wan- 
Outlaw, a savage horse. derer with his kit, tramping 
Overlander, a drover taking cattle from place to place. 

from one state to another. Take-down, a thief-a cheat. 
Poddy, a land-fed calf. Tipslinger, a racecourse tipster. 
Pointer, an opportunist who takes To go bung, to collapse financially 

mean advantages. (as a bank). 
Possie, a job. To shake, to steal. 
Push, a band of larrikins. To sling off, to poke fun at. 
Ready up, a cbnspiracy. To sool, to urge on, as dogs. 
Ringer, the quickest shearer of a Too right, a term of agreement 

gang. Tray-bit, a threepenny bit. 
Rouse-about, an odd-job man in Trooper, a mounted policeman. 

a shearing shed. Tucker, food. 
Run, a track of grazing land. Waddy, a heavy stick or club. 
Scrub, a stretch of bush under- Woop-woop, a New South Wales 

growth. word for country districts. 
Shake-down, a makeshift bed. Wowser, a straight-laced person. 
Shanghai, a catapult. Yabber, to talk (native word). 
Shanty, l a )  a crude hut; (b) a Yacker, work (native word). 

"sly-grog" shop in the bush. A Yarraman, a horse (native word). 
"blind tiger" or "speak-easy." Ziff, a beard. 
See Jice Doone, Timely Tips for New Australians, London, n.d. 

SLATE, in geology, a fissile, fine-grained argillaceous rock 
which cleaves or splits readily into thin slabs having great tensile 
strength and durability. Some other rocks that occur in thin 
beds are improperly called slate, because they can be used for 
roofing and similar purposes. Stonefield slate, a thinly bedded 
limestone occurring near Oxford, is one of the best known. True 
slates do not, as a rule, split along the bedding, but along planes 
of cleavage, which may intersect the bedding at  any angle, usually, 
in the case of good roofing slates, a t  high angles. The original 
material was a fine clay, sometimes with sand or volcanic dust, 
and the bedding of the sediment as originally laid down may be 
indicated by alternating bands, differing in colour or in litho- 
logical character, sometimes to be seen on the cleavage faces of 
the slates. Cleavage is a superinduced structure, the result of 
pressure acting on the rock at  some time when it  was deeply 
buried beneath the earth's surface. On this account slates are 
found chiefly among the rocks of the older geological systems, 
although some occur in regions where comparatively recent rocks 
have been folded and compressed as a result of mountain build- 
ing movements in the earth's crust. 

In  thin sections for microscopical examination, slates show much 
colourless mica in small, irregular scales, which in the best average 
about two thousand to the inch in breadth, and six thousand to 
the inch in thickness. Green chlorite in flakes is also usually abun- 
dant, the principal other ingredient being quartz, in minute lens- 
shaped grains. I n  colour, slates may be black, blue, purple, red, 
green or  grey; dark slates usually owe their colour to  carbonaceous 
material or to finely divided sulphide of iron, reddish and purple 
varieties to the presence of oxide of iron in the form of haematite, 
and green varieties to  the presence of much chlorite. Slates are 
widely used for roofing purposes, for not only are they easily 
prepared and fixed, but they are weatherproof and durable. 

North Wales provides most of the slate used in the British 
Isles, but slate of economic importance also occurs in North 
Devon, the Lake District, Scotland (Ballachulish) and Ireland 
(Kilkenny). There are also important quarries in France (the 
Ardennes), Bohemia, Germany (near Coblenz) and in the United 
States; i t  is sometimes obtained from open quarries, and some- 
times from underground workings or mines. 

The material is sometimes removed by means of "channelling 
machines," which make cuts in the face of the rock allowing a 
block to be wedged off; or, when blasting is resorted to, advantage 
is taken of the joints and other planes of weakness in the rock. 
The masses, dislodged by whatever means had been adopted, are 
divided into blocks small enough to be sent to  the sheds where 
they are split and dressed. 

I n  "making" slates, the splitter takes blocks about 3 inches 
thick, and a chisel, placed in a certain position against the edge of 
the block is lightly tapped with a mallet; a crack appears in the 
direction of cleavage, and slight leverage with the chisel serves 
to split the block into two pieces with smooth and even surfaces. 
This is repeated until the original block is converted into 16 or 
18 separate "slates," the thickness of which depends upon many 
circumstances, such as quality of rock, size required, and purpose 
for which i t  is to be used, the average thickness of a roofing tile 
of the best kinds of slate being about & in. The slates are after- 
wards trimmed to size, either by hand, in which case they are 
cut between a fixed sharp edge and a movable knife acting on the 
principle of a printer's guillotine, or by means of machine-driven 
rotating knives. 

A detailed bibliography of works relating to the origin, distribution 
and utilization of slate will be found in Tlre Slates of Wales (National 
Museum of Wales, 192 7) .  (F. J. N.) 

SLATE CLUB. A society of persons who pay periodically 
small sums with the purpose of accumulating a fund which is 
shared out a t  a special time-in England, usually Christmas. The 
funds are not invested but merely retained by the secretary; the 
aim is thus "automatic saving." (See FRIENDLY SOCIETIES.) 

SLATER, JOHN FOX (18 I j-I 884), American philanthro- 
pist, son of John Slater (Samuel Slater's brother and partner), was 
born in Slatersville (R.I.),  March 4, 1815. At I 7 he entered his 
father's woollen mill in Hopeville (Conn.), of which he took 
charge in 1836. H e  helped to endow the Norwich Free academy. 
H e  died in Norwich (Conn.), May 7, 1884. I n  1882 he had made 
over to a board of 10 trustees, incorporated in New York State, 
$~,ooo,ooo for "the uplifting of the lately emancipated population 
of the Southern States, and their posterity, by conferring on them 
the benefits of Christian education." I t s  largest beneficiaries 
have been the Hampton Normal and Agricultural institute, 
Hampton (Va.), the Tuskegee Normal and Industrial institute 
of Tuskegee (Ala.), Spelman seminary in  Atlanta (Ga.), Claflin 
university in Orangeburg (S.C.), and Fisk university, in Nash- 
ville (Tenn.). At Winston-Salem (N.C.), is the Slater State 
Normal and Industrial school, founded in 1892. Other State 
normal schools for negroes, as well as the school boards of cer- 
tain Southern cities, have received assistance from the fund. 

SLATER, SAMUEL (1768-1835), American textile manu- 
facturer, was born in Belper, Derbyshire, England, on June 9, 

I 768. I n  I 783 he was apprenticed 
t o ,  a partner of Richard Ark- 
wright in spinning cotton. Learn- 
ing that the Pennsylvania legisla- 
ture had granted f IOO in I 789 to 
the inventor of a power carding 
machine, he removed to the 
United States in that year, but 
was unable because of British 
laws to bring with him drawings 
of cotton-spinning machinery. I n  
Jan. 1790 he went to Pawtucket 

I 
THE CARDING MACHINE B U I L T  

' (R.I.); where he entered into a 
AFTER A N  BY partnership with William Almy 
S A M U E L  SLATER, FROM T H E  ORIG- and designed from memory ma- 
I N A L  I N  T H E  U.S. NAT. M U S E U M  chines for cotton-spinning, and 
turned out some yarn. In  1799 he established in his mills one 
of the first Sunday schools in America. 

In  1801 he built a factory in Rehobbth (Mass.), and with his 
brother John established in 1806 the manufacturing village of 
Slatersville (R.I.).  H e  began the manufacture of woollen cloth 
in 181 5-16 at  Oxford, now Webster (Mass.), where he had built 
cotton mills in 1812. I n  his later years he was interested in other 



SLATIN-SLAUGHTER-HOUSE 
textile mills, and in iron foundries in Rhode Island. He died at  
Webster (Mass.), April 2 I ,  I 83 j. He has been called the "father 
of American manufactures." 

See G. S. White, Memoir of Samuel Slater, 2nd ed. (1846). 
SLATIN, SIR RUDOLF CARL VON (1857-1932), 

Anglo-Austrian soldier and administrator in the Sudan, was born 
on June 27, 1857, a t  Ober St. Veit near Vienna. At the age of 
seventeen he made his first journey to the Sudan, reaching Khar- 
tum by the Nile route in October 1875 in company with Theodor 
von Heuglin (9.v.). Thence he went through Kordofan to Dar 
Nuba, exploring the mountains of that region. H e  returned to 
Khartum in consequence of a revolt of the Arabs against the 
Egyptian government. There Slatin met Dr. Emin (Emin Pasha) 
and with him purposed visiting Gordon at  Lado, Gordon at that 
time being governor of the equatorial provinces. Slatin, however, 
was obliged to return to  Austria without accomplishing his desire, 
but Emin went to  Lado, and at  Slatin's request recommended the 
young traveller to Gordon for employment in  the Sudan. I n  
1878, while Slatin was serving as a lieutenant in the crown 
prince Rudolf's regiment in the Bosnian campaign he received a 
Iettpr from Gordor? inviting him to the Sudan, of which country 
Gordon had become governor-general. Slatin arrived at Khartum 
in January 1879. After a brief period during which he was 
financial inspector, Slatin was appointed mudir (governor) of 
Dara, the south-western part of Darfur, a post he held until early 
in 1881, when he was promoted governor-general of Darfur and 
given the rank of bey. While administering Dara, Slatin con- 
ducted a successful campaign against one of the Darfur princes 
in revolt, and as governor of Darfur he endeavoured to remedy 
many abuses. H e  had soon to meet the rising power of the 
mahdi Mohammed Ahmed (q.v.). Early in 1882 the Arabs in 
southern Darfur were in revolt. With insufficient resources and 
no succour from Khartum, Slatin gallantly defended his province. 
Though victorious in several engagements he lost ground. His 
followers attributing his non-success to the fact that he was a 
Christian, Slatin nominally adopted Islam. But all hope of main- 
taining Egyptian authority vanished with the news of the destruc- 
tion of Hicks Pasha's army, and in December 1883 Slatin 
surrendered, refusing t o  make any further sacrifice of life in a 
hopeless cause. I n  the camp of the mahdi an attempt was made 
to use him to induce Gordon to surrender. This failing, Slatin 
was placed in chains, and on the morning of Jan. 26, 1885, an 
hour or two after the fall of Khartum, the head of Gordon was 
brought to the camp and shown to the captive. Slatin was kept 
at Omdurman by the khalifa, being treated alternately with 
savage cruelty and comparative indulgence. At length, after over 
eleven years' captivity, he was enabled, through the instrumen- 
tality of Sir Reginald (then Major) Wingate of the Egyptian 
Intelligence Department, to escape, reaching Egypt in March 1895. 

I n  a remarkable book, Fire and Sword in the Sudan, written 
in the same year and issued in English and German in 1896, 
Slatin gave not only, as stated in the sub-title, "a personal narra- 
tive of fighting and serving the dervishes" but a connected account 
of the Sudan under the rule of the khalifa. Raised to the rank 
of pasha by  the khedive, Slatin received from Queen Victoria 
the C.B. H e  served as staff officer in  the campaigns of 1897-98 
which ended in the capture of Omdurman and was made a 
K.C.M.G. and in 1906 was ennobled by the emperor of Austria. 
H e  was inspector-general of the Sudan from 1900 to the outbreak 
of the World War. His mastery of Arabic and his profound 
knowledge of the land and peoples proved invaluable in  the work 
of reconstruction. I n  1907 he was made an honorary major- 
general in the British army, and in 1912 was made G.C.V.O. 
During the World War he presided over the Austrian Red Cross 
for the Aid of Prisoners of War. H e  died October 4, 1932. 

SLATING: see ROOFS. 
SLATINGTON, a borough of Pennsylvania, 16 m. N.W. of 

Allentown. Pop. (1930) 4,134; and in 1940, 4,062. There are 
some 2 0  slate quarries, and the borough manufactures roofing and 
electrical slates and blackboards, and has knitting mills, silk mills, 
garment, woodcraft and toy factories. Slatington was settled 
about 1737 and incorporated in 1864. 

SLAUGHTER-HOUSE or ABATTOIR. Slaughter-houses are 
of two kinds, those which belong to individual butchers (private) 
and those which belong to public authorities (public). Private 
slaughter-houses in existence in England before the passing of the 
Public Health Act 1875 were in most instances established with- 
out licence by the local authority, but after 1890 urban authorities 
adopting Part 111. of the Public Health (Amendment) Act of that 
year could license for limited periods of not less than one year 
all slaughter-houses coming into existence after such adoption. 
I n  London, slaughter-houses have been licensed since 1855. I n  
countries where the inspection of meat is compulsory, private 
slaughter-houses tend to be superseded by public abattoirs. 

Public slaughter-houses are of great antiquity and owe their 
beginnings to Roman civilization. They existed in many large 
towns of Germany in mediaeval times under the name of Kuttel- 
hiife, some of which continued to exist within recent years. 
Their use, however, was not obligatory but shortly after the mid- 
dle of the 19th century the prevalence of trichinosis compelled a 
return to  the compulsory use of them (Schwarz, Bau, Einrichtung 
und Betrieb offentlicher Schlacht- und Viehhofe). I n  France, in  
the 15th and 16th centuries, nuzerous towns had public slaughter- 
houses. By decrees of Napoleon I. in 1807 and 1810 they were 
made compulsory in all large towns, the needs of Paris being 
determined by a Commission, which recommended the establish- 
ment of five abattoirs or public slaughter-houses. I n  1838 the re- 
quirement was extended t o  all towns, and the slaughter-houses 
had to be situated a t  a distance from dwelling-houses. I n  1867 
the large abattoir of La Villette was constructed in Paris, two 
of the above five being closed. I n  1898 the additional abattoir 
of Vaugirard was opened, and Villejuif alone remained open for 
the slaughter of horses for human food. 

I n  Prussia there were 321 public slaughter-houses in  1897. A 
work published later (Les Abattoirs publics, b y  J. de Loverdo, H.  
Martel and Mallet, 1906) gives the number of public slaughter- 
houses as 839 in Germany, 84 in England, 912 in France and 
nearly 2 0 0  in  Austria. I n  some countries slaughter-houses are 
primitive. 

I n  the British dominions overseas advance is being made. New 
Zealand has a number of public slaughter-houses and vigorous in- 
spection. Under the Meat Supervision Act of Victoria regula- 
tions have been made for Melbourne. Cattle are killed in public 
slaughter-houses and the carcases are stamped, thus showing in 
which slaughter-house they have been killed. These steps are 
necessitated by  the frozen meat trade. 

Construction.-The planning and construction of public 
slaughter-houses have been the subject of excellent treatises by 
German writers, among whom may be-mentioned Dr. Oscar 
Schwarz, of Stolp, and Herr Osthoff, a former city architect of 
Berlin. The slaughter-house should be situated outside the town, 
or so placed as to  be isolated, and approached b y  wide roads, SO 

that if cattle are driven through them there should not be inter- 
ference with the traffic. If possible, the slaughter-house should be 
connected with the railway system by a branch line, with a plat- 
form which has an impervious surface capable of being readily 
cleansed and disinfected. The most convenient shape of the site is 
a rectangle or square, having one side abutting on the principal 
road and another side bounded by the railway. A cattle-market 
is usually provided in connection with the slaughter-house, and the 
position should be such that cattle brought by train can be taken 
immediately into the cattle-market and from the market or the 
railway to the slaughter-house. The cattle-market should be en- 
tirely separate from the slaughter-house area. Osthoff states 
(Schlachthofe fu r  kleine und mittelgrosse Stadte) that the area 
of the slaughter-house should be as follows:- 

Sq. Metres 
Towns of 5,000- 7,000 inhabitants . . 0.40 per inhabitant. 

,, ,, 7,000-=0,000 ,, . 0'35 2, ,, 
,, ,, I0~000~50~000 ,, 0'30 7 ,  ,t 

,, ,, over 50P00 ,, O"5 ,, 3 ,  

In  these figures it is assumed that the population derives 
the whole of its meat-supply from this source. 

The parts required, according to Dr. Oscar Schwarz, are: ( I)  



SLAUGHTER-HOUSE 
an administrative block; (2) a slaughtering-hall, with a special 
room for  scalding swine; (3) cattle lairs; (4) room for scalding 
and cleansing tripe and intestines; ( 5 )  an engine-house; (6) 
separate slaughtering-room, with lairs for animals suffering from, 
or suspected to  be suffering from, contagious disease. 

I n  small towns the slaughtering-hall and room for cleansing 
intestines may, to  save cost of construction, be under the same 
roof. A necessary adjunct is a cold chamber, to  which carcases can 
be removed from the slaughtering-hall. The actual slaughtering 
compartment has been built on two plans-one providing a sepa- 
rate slaughtering-room for each butcher, the other a common 
slaughtering-hall. The latter is greatly to  be preferred, inasmuch 
as it  is the only arrangement which gives adequate opportunity for 
inspection by  the officials whose duty it  is to examine the meat. 
The slaughter-house in Berlin was constructed on the separate- 
room system; but the system gave rise to difficulties of inspection. 
During recent years in Germany the practice has been to construct 
slaughter-houses with common halls. Schwarz gives the following 
as the most convenient arrangement of the buildings: The adminis- 
trative building (with the house of the superintendent) a t  the en- 
trance, so that from it the entrance and whole place can be seen. 
In  the vicinity should be a weighing-machine for cattle. The centre 
of the area is occupied by  the slaughtering-halls, and the lairs 
belonging to them are only separated from them by a road or 
passage way. The manure-house and tripe-house must be easily 
accessible from all the slaughtering-halls, but not in direct com- 
munication with them. 

The manure-house must abut upon a road, to enable its contents 
to  be removed without passing through the premises. Next to 
the tripe and pig-scalding houses is the engine-house. The building 
for diseased animals, with the slaughter-house for them, must be 
isolated from all other buildings. All buildings should be so ar- 
ranged that they may be capable of extension as the population of 
the town increases. Cold chambers, although not absolutely es- 
sential for small slaughter-houses, are necessary when the slaugh- 
ter-house is of any size. The cold chamber should be situated 
opposite the slaughtering-halls, so that carcases can be conveyed 
by overhead carriers directly from these halls to it. Great atten- 
tion should be paid to  adequate lighting and ventilation, the con- 
struction of walls, floors and fittings which are impermeable and 
can be readily cleansed, and the provision of an abundant water- 
supply. The floor of the slaughtering-hall is cement or granolithic 
pavement which must not be so smooth as  to  be slippery. The 
floor must have an adequate fall, so that the washings may dis- 
charge into the drainage. 

Slaughter-houses in Germany pay their own expenses, the fees 
received for the use of the slaughter-house, and for examination of 
meat and stamping after examination, providing a sufficient sum 
for this purpose. The fees vary in different places. 

The  corporation of the City of London have erected a slaughter- 
house a t  their cattle market in Islington in which slaughtering is 
done in a large hall divided by partitions into separate compart- 
ments. The compartments are not let to separate butchers but are 
used in common. The partitions do not extend to the ceiling, but 
are sufficiently high to prevent the slaughtering in one compart- 
ment being seen by the occupants of other compartments, and thus 
they necessarily provide less opportunity for inspection than is 
afforded by the open-slaughtering halls of Germany. The accom- 
modation is estimated as sufficient for the slaughter of 400 cattle, 
1 , 2 0 0  sheep and 1,200 calves and pigs per day. 

Slaughter -houses in U.S.A.-The centralization of the 
slaughtering and packing industries in the United States has not 
required slaughter-houses on the same plan as in Europe. Acts 
of Congress of 1890, 1891 and 1895 endeavoured to provide some 
amount of inspection, but sufficient appropriations were never 
made to carry it  out, and there were also certain loopholes in the 
legislation. Although there were from time to time frequent cases 
of sickness directly traceable to the consumption of canned meats 
from the great packing centres, i t  was not until the publication 
of Upton Sinclair's The Jungle (1906), which dealt with the con- 
ditions in the Chicago packing yards, that steps were taken ade- 
quately to guard the public against insanitary conditions. A com- 

mission of inquiry was appointed by President Raosevelt, and 8s 
a result of its report there was passed in 1906 a national meat 
inspection law. This act required the department of agriculture 
to appoint inspectors to  examine and inspect all cattle, sheep, 
swine and goats before being allowed to enter into any slaughter- 
ing, packing, meat-canning, rendering or similar establishments 
engaged in interstate commerce. All such animals found to show 
any symptoms of disease must be set apart and slaughtered sepa- 
rately. All carcases must be inspected and labelled as either 
"inspected and passed" or "inspected and condemned." Inspec- 
tion and examination is  now carried out very carefully at  all 
stages of the industry, from inspection of the animals before they 
enter the slaughtering establishments up to the finished product3 

The important feature of the Chicago and certain other western 
American cities slaughter-houses is their adaptation for rapidly 
dealing with the animals which they receive. At  the Chicago 
slaughter-houses the cattle to be slaughtered are driven up  a wind- 
ing viaduct, by which, in certain of the houses, they eventually 
reach the roof. Each animal now passes into a narrow pen, where 
it  is a t  once stunned by a blow on the head. I t  then falls through 
a trap-door in the pen into an immense slaughtering-room, where 
the hind legs are secured, and the animal hoisted to  a trolley 
running on an overhead rail, which leads past numerous workmen, 
each deputed to carry out a special duty in preparing the carcase 
on its way to the cooling room which is reached in less than 
one hour after i t  has been killed. Any particular carcase or part 
thereof can be switched out of the line for special inspection with- 
out interfering with the onward movement of the others and 
can be switched back into line if passed by the inspectors. The 
method of dealing with sheep and swine is essentially the same. 
One firm alone deals daily with some ~ o , o o o  sheep, 12,000 hogs 
and 3,006 cattle. 

Method of Killing.-In 1904 a British departmental (Ad- 
miralty) committee on the humane slaughtering of animals recom- 
mended that all animals should be stunned before being bled, and, 
with a view to sparing animals awaiting slaughter the sights and 
smells of the slaughter-house, that "cattle should, when possible, 
be slaughtered screened off from their fellows." The aforesaid 
committee state that they practically tested a large number of 
appliances designed for felling and stunning animals previous to  
"pithing," among which they mention the Bruneau and Baxter 
masks, the Greener patent killer, the Blitz instrument and the 
Wackett punch, all of which are suitable for quiet cattle or horses, 
I n  view of the difficulty of adjusting these instruments in the case 
of wild or restive animals, the committee express the opinion that 
the poll-axe when used by an expert is on the whole the most satis- 
factory implement, but they recommend that no man should be 
permitted to use the poll-axe on a living animal until he has gone 
through a thorough course of training, firstly upon a dummy 
animal and secondly upon dead bodies. Calves, the committee 
state should be stunned by a blow on the head with a club. With 
respect to  the method of slaughter of sheep the committee discuss 
the method usually adopted in England, which is "to lay the sheep 
on a wooden crutch, and then to thrust a knife through the neck 
below the ears, and with a second motion to insert the point, from 
within, between the joints of the vertebrae, thus severing the spinal 
cord." Observations made for the committee by  Professor Starling 
showed that the interval between the first thrust of the knife and 
complete loss of sensibility varied from five to thirty seconds, 
and they therefore recommended that sheep should be stunned 
before being stuck, a practice required in Denmark, many parts of 
Germany, and Switzerland. It is necessary that the sheep should 
be struck on the top of the head between the ears and not on 
the forehead. The insensibility produced by the blow was found 
to last fully twenty seconds, a period sufficiently long for the 
killing to be completed if the animal is laid on the crutch before 
being stunned. The stunning of pigs, the committee recommended, 
should be insisted upon in all cases, and not, as sometimes at  pres- 
ent, only practised in the case of large pigs which give trouble or 
with a view to the avoidance of noise. Recently in England use of 
the "humane killer" has been advocated. 

The Jewish method of slaughter by cutting the throat mas con- 
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demned oy the committee after careful observation, the chief I 
objection being that it  fails in the primary requirements of rapid- 
ity, freedom from pain and instantaneous loss of sensibility. 

(S. F. M.; X.) 
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SLAVE COAST in w e s t  ~ f ~ i ~ ~  extends from the ~ ~ l d  
Coast, that is the river Volta, to  the Niger delta; (see 
GUINEA). During the 16th, 17th and 18th centuries, this region 
was a principal resort of the E~~~~~~~~ engaged in the slave 
trade. ~h~ various districts are now known as ~ ~ ~ ~ l ~ ~ d ,  D ~ -  
homey, Lagos, etc. The coast forms the Bight of Benin. 

SLAVERY. I t  appears to  be true that, in the words of 
D ~ ~ ~ ~ ~ ~ ,  the economic r ~ g i m e  of every society which has recently 
become sedentary is founded on the slavery of the industrial 
professions. the hunter period the savage warrior does not 
enslave his vanquished enemy, but slays him; the women of 
a conquered tribe he may, however, carry off and appropriate 
as wives or as servants, for in this period domestic labour falls 
almost altogether on their sex. I n  the pastoral stage slaves will 
be captured only to  be with the exception of a few who 
may be required for the care of flocks or the small amount of 
cultivation which is then undertaken. ~t is in proportion as a 
sedentary life prevails, and agricultural exploitation is practised 
on a larger scale, whilst warlike habits continue to  exist, that the 
labour of slaves is increasingly introduced to provide food for 
the master, and a t  the same time save him from irksome toil. 
Of this stage in the social movement slavery seems to have been, 
as we have said, a universal and 

But wherever theocratic organizations established themselves 
slavery in the ordinary sense did not become a vital element in 
the social system. The members of the lowest class were not in a 
state of individual subjection: the entire caste to  which they 
belonged was collectively subject. I t  is in the communities in 
which the military order obtained an ascendancy over the sacer- 
dotal, and which were directly organized for  war, that slavery 
(as the word is commonly understood) had its natural and 
appropriate place. I t  is not merely that in its first establish- 
ment slavery was an immense advance by substituting for the 
immolation of captives, often accompanied by cannibalism, their 
occupation in labour for the benefit of the victor. This ad- 
vantage, an though erroneous' e t ~ m o l o g ~ ,  is 
generally acknowledged. But i t  is not so well understood that 
slavery discharged important offices in the later social evolu- 
tion-first, by enabling military action to prevail with the de- 
gree of intensity and continuity requisite for the system of in- 
corporation by conquest which was its final destination; and, 
secondly, by forcing the captives, who with their descendants 
came to form the majority of the population in the conquering 
community, to  an industrial life, in  spite of the antipathy to 
regular and sustained labour which is deeply rooted in human 
nature. As regards the latter consideration, i t  is enough to say 
that nowhere has productive industry developed itself in the 
form of voluntary effort; in  every country of which we have 
any knowledge it was imposed by the strong upon the weak, 
and was into the habits of the people only by the stern 

l~ervus is not cognate with.servare, as has often been supposed,. it 
is really related to the Homeric eZpepo and the verb sIpw, with whlch 
the Latin sero is to be connected. I t  may be here mentioned that slave 
was originally a national name; it meant a man of Slavonic race cap- 
tured and made a bondman to the Germans. "From the Euxine to the 
Adriatic, in the state of captives or subjects, . . . they [the Slavoniansl 
overspread the land, and the national appellation of the Slaves has 
been degraded by chance or malice fram the signification of glory 
to that of servitude" (Gibbon, Decline and Fall, ch. lv,) . The historian 
alludes to the derivation of the national name from slava, glory. See 
Skeat's Etym. Dict., s.v.; see also SLAVS. 
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discipline of constraint. From the former point of view the free- 
man, then essentially a warrior, and the slave were mutual 
auxiliaries, simultaneously exercising different and complemen- 
tary functions-each necessary to  the community. I n  modern 
slavery, on the other hand, where the occupations of both 
parties were industrial, the existence of a servile class only 
guaranteed some them the possibility of 
ease, whilst i t  imposed on others the necessity of indigent idleness. 

I t  wasin the Roman State that military action-in Greece often 
purposeless and, except in the resistance to  Persia, on the whole 
fruitless-worked out the social mission which formed its true 
justification. Hence a t  Rome slavery also most properly found 
its place, so long as that mission was in  progress of accomplish- 
ment. As soon as the march of conquest had reached i ts  natural 
limit, slavery began to be modified; and when the was 
divided into the several States which had grown up  under it, 
and the system of defence characteristic of the middle ages was 
substituted for the aggressive system of antiquity, slavery gradu- 
ally disappeared, and was rep1aced by serfdom. 

We have so far dealt with the political results of ancient slavery, 
and have found it  to  have been in certain respects not only 
useful but indispensable. When we consider i ts  moral effects, 
whilst endeavouring to avoid exaggeration, we must yet pro- 
nounce its influence to have been profoundly detrimental. I n  
its action on the slave i t  marred in a great measure the happy 
effects of habitual industry by preventing the development of the 
sense of human dignity which lies a t  the foundation of morals. 
On the morality of the masters-whether personal, domestic or 
social-the effects of the institution were disastrous. 

GREECE 
We find slavery fully established in the Homeric period. The 

prisoners taken in war are retained as slaves, or sold (Id. xxiv. 
7 5 2 )  or held at ransom (II. vi. 427)  by the captor. Sometimes 
the men of a conquered town or district are slain and the 
carried off (Od. ix, 4a) Not unfrequently free persons were kid- 

napped by pirates and sold in other regions, like Eumaeus in 
the Odyssey, The slave might thus be by birth of equal rank 
with his master, who knew that the same fate might befall him- 

self or some of the members of his family. The institution does 
not present itself in a very harsh form in Homer, especially if we 
consider (as Grate suggests) that classes were much on a 
level in taste, sentiment and instruction." ~h~ male slaves were 
employed in the tillage of the land and the tending of cattle, 
and the in domestic work and household manufactures. 
The principal slaves often enjoyed the confidence of their masters 
and had important duties entrusted to them; and, after lengthened 
and meritorious service, were put in possession of a house and 
property of their own (Od, xiv. b4) Grote,s idea that the 
slaves were in a more pitiable condition than the males does not 
seem justified, except perhaps in the case of the aletrides, who 

the household mills which ground the flour consumed in 
the family, and who were sometimes overworked by  unfeeling 
masters (Od. xx. 11-119). Homer marks in a celebrated couplet 
his sense of the moral deterioration commonly wrought by the 
condition of slavery (Od. xvii. 322). 

Histor ic  Period-Sources of Slavery.-It is, however, in 
historic Greece, where we have ample documentary information, 
that i t  is most important to study the system. The  sources of 
slavery in  Greece were: ( I )  Birth, the condition being hereditary. 
This was not an abundant source, women slaves being less numer- 
ous than men, and wise masters making the union of the sexes 
rather a reward of good service than a matter of speculation 
(Xen. Oecon. g. 5). It was in general cheaper t o  buy a slave 
than to rear one to the age of labour. ( 2 )  sale of children by 
their free parents, which was tolerated, except i n  Attica, or their 
expusure, which was permitted, except a t  Thebes. The conse- 
quence of the latter was sometimes to  subject them t o  a servitude 
worse than death, as is seen in the of plautus and Terence, 
whichj as is known, depict Greek, not Roman, manners. 
Freemen, through indigence, sometimes sold themselves, and a t  
Athens, up to the time of Solon, an insolvent debtor became the 
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slave of his creditor. (3) Capture in war. Not only Asiatics 
and Thracians thus became slaves, but in the many wars between 
Grecian States, continental or colonial, Greeks were reduced to 
slavery by men of their own race. Callicratidas pronounced 
against the enslavement of Greeks by Greeks, but violated his 
own principle, to which, however, Epaminondas and Pelopidas 
appear to have been faithful. (4) Piracy and kidnapping. The 
descents of pirates on the coasts were a perpetual source of 
danger; the pirate was a gainer either by the sale or by the re- 
demption of his captives. If ransomed, the victim became by 
Athenian law the slave of his redeemer till he paid in money 
or labour the price which had been given for him. Kidnappers 
(andrapodistae) carried off children even in cities, and reared 
them as slaves. Whether from hostile forays or from piracy, 
any Greek'was exposed to the risk of enslavement. ( 5 )  Com- 
merce. Besides the sale of slaves which took place as a result 
of the capture of cities or other military operations, there was a 
systematic slave trade. Syria, Pontus, Lydia, Galatia, and above 
all Thrace were sources of supply. Egypt and Ethiopia also 
furnished a certain number, and Italy a few. Of foreigners, the 
Asiatics bore the greatest value, as most amenable to command, 
and most versed in the arts of luxurious refinement. But Greeks 
were highest of all in esteem, and they were much sought for 
foreign sale. Greece proper and Ionia supplied the petty Eastern 
princes with courtesans and female musicians and dancers. Athens 
was an important slave market, and the State profited by a tax 
on the sales; but the principal marts were those of Cyprus, 
Samos, Ephesus and especially Chios. 

E m p l o y m e n t  of Slaves.-The slaves were employed either 
in domestic service-as household managers, attendants or per- 
sonal escorts-or in work of other kinds, agricultural o r  urban. 
In  early Attica, and even down to the time of Pericles, the land- 
owners lived in the country. The Peloponnesian War introduced 
a change; and after that time the proprietors resided a t  Athens, 
and the cultivation was in the hands of slaves. I n  manufactures 
and commerce, also, servile gradually displaced free labour. 
Speculators either directly employed slaves as artisans or com- 
mercial and banking agents, or hired them out, sometimes for 
work in mines or factories, sometimes for service in private 
houses, as cooks, flute-players, etc., or for viler uses. There 
were also public slaves; of these some belonged t o  temples, to 
which they were presented as offerings, amongst them being the 
courtesans who acted as hieroduli at  Corinth and at  Eryx in 
Sicily; others were appropriated to the service of the magistrates 
or to public works; there were a t  Athens 1 ,200 Scythian archers 
for the police of the city; slaves served, too, in the fleets, and 
were employed in the armies-commonly as workmen, and ex- 
ceptionally as soldiers. 

The condition of slaves at  Athens was not in general a wretched 
one. Demosthenes (In Mid. p. 530) says that, if the barbarians 
from whom the slaves were bought were informed of the mild 
treatment they received, they would entertain a great esteem for 
the Athenians. Plautus in more than one place thinks it  necessary 
to  explain to the spectators of his plays that slaves at  Athens 
enjoyed such privileges, and even licence, as must be surprising 
to a Roman audience. The slave was introduced with certain 
customary rites into his position in the family; he was in practice, 
though not by law, permitted to accumulate a private fund of 
his own; his marriage was also recognized by custom; though in 
general excluded from sacred ceremonies and public sacrifices, 
slaves were admissible to religious associations of a private kind; 
there were some popular festivals in which they were allowed 
to participate; they had even special ones for themselves both at  
Athens and in other Greek centres. Their remains were deposited 
in the family tomb of their master, who sometimes erected monu- 
ments in testimony of his affection and regret. They often lived 
on terms of intimacy either with the head of the house or its 
younger members; but it  is to be feared that too often this in- 
timacy was founded, not on mutual respect, as in the heroic 
example of Ulysses and Eumaeus, but on insolent self-assertion 
on the one side and a spirit of unworthy compliance on the 
other, the latter having its raison d'ttre in degrading services 

rendered by the slave. Aristophanes and Plautus show us how 
often resort was had to the discipline of the lash even in the case 
of domestic slaves. Those employed in workshops, whose over- 
seers were themselves most commonly of servile status, had 
probably a harder lot than domestics; and the agricultural labour- 
ers were not unfrequently chained, and treated much in the same 
way as beasts of burden. The displeasure of the master some- 
times dismissed his domestics to the more oppressive labours of 
the mill or the mine. A refuge from cruel treatment was afforded 
by the temples and altars of the gods and by the sacred groves. 
Nor did Athenian law leave the slave without protection. H e  had, 
as Demosthenes boasts, an action for outrage like a freeman, and 
his death at  the hand of a stranger was avenged like that of 
a citizen (Eurip. Hec. 288), whilst, if caused by his master's 
violence, it had to be atoned for by exile and a religious expiation. 
Even when the slave had killed his master, the relatives of the 
house could not themselves inflict punishment; they were obliged 
to hand him over to the magistrate to be dealt with by legal 
process. The slave who had just grounds of complaint against 
his master could demand to be sold; when he alleged his right 
to liberty, the law granted him a defender and the sanctuaries 
offered him an asylum till judgment should be given. Securities 
were taken against the revolt of slaves by not associating those 
of the same nationality and language; they were sometimes fet- 
tered to prevent flight, and, after a first attempt a t  escape, branded 
to facilitate their recovery. There were treaties between States 
for the extradition of fugitives, and contracts of mutual assurance 
between individuals against their loss by flight. 

Emancipation.- The slave could purchase his liberty with 
his peculium by agreement with his master. H e  could be liberated 
by will, or, during his master's life, by proclamation in the theatre, 
the law courts or other public places, or by having his name in- 
scribed in the public registers, or, in the later age of Greece, by 
sale or donation to certain temples-an act which did not make 
the slave a hierodulus but a freeman. Conditions were sometimes 
attached to emancipation, as of remaining for life or a definite 
time with the former master, or another person named by him, 
or of performing some special service; payments or rights of 
succession to property might also be reserved. By manumission 
the Athenian slave became in relation to the State a metic, in 
relation to his master a client. H e  was thus in an intermediate 
condition between slavery and complete freedom. If the freed- 
man violated his duties to  his patron he was subject to  an action 
at law, and if the decision were against him, he was again reduced 
to slavery. H e  became a full member of the State only, as in the 
case of foreigners, by a vote in an assembly of 6,000 citizens; 
and even this vote might be set aside by a graphe paranomcn. 
Slaves who had rendered eminent services to the public, as those 
who fought at  Arginusae and a t  Chaeronea, were a t  once admitted 
to the status of citizens in the class of (so-called) Plataeans. 
But it would appear that even in their case some civic rights were 
reserved and accorded only to their children by a female citizen. 
The number of freedmen a t  Athens seems never to  have been 
great. (See further GREECE: Alzcient History.) 

Theoret ic  Views o n  Slavery.-It is well known that Aris- 
totle held slavery to be necessary and natural, and, under just 
conditions, beneficial to  both parties in the relation-views which 
were correct enough from the political side, regard being had 
to the contemporary social state. His practical motto, if he is 
the author of the Economics attributed to him, is-"no outrage, 
and no familiarity." There ought, he says, to  be held out to  the 
slave the hope of liberty as the reward of his service. Plato con- 
demned the practice, which the theory of Aristotle also by im- 
plication sets aside as inadmissible, of Greeks having Greeks for 
slaves. In the Laws he accepts the institution as a necessary though 
embarrassing one, and recommends for  the safety of the masters 
that natives of different countries should be mixed and that they 
should all be well treated. But, whilst condemning harshness 
towards them, he encourages the feeling of contempt for them as 
a class. The later moral schools of Greece scarcely a t  all concern 
themselves with the institution. The  Epicurean had no scruple 
about the servitude of those whose labours contributed to his 
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own indulgence and tranquillity. The Stoic regarded the condi- 
tion of freedom or slavery as a n  external accident, indifferent in 
the eye of wisdom; to  him i t  was irrational to see in liberty a 
ground of pride or in slavery a subject of complaint; from intoler- 
able indignity suicide was an ever-open means of escape. The 
poets-especially the authors of the New Comedy-strongly in- 
culcate humanity, and insist on the fundamental equality of the 
slave. The celebrated "homo sum" is a translation from Alexis, 
and the spirit of it breathes in many passages of the Greek drama. 
A fragment of Philemon declares, as if in reply to  Aristotle, that 
not nature, but fortune, makes the slave. Euripides, as might 
be expected from his humanitarian cast of sentiment, and the 
"premature modernism" which has been remarked in him, rises 
above the ordinary feelings of his time in regard t o  the slaves. 
As Paley says, he loves "to record their fidelity to their masters, 
their sympathy in the t r~a l s  of life, their gratitude for kindness 
and considerate treatment, and their pride in bearing the char- 
acter of honourable men. . . . H e  allows them to reason, to ad- 
vise, to  suggest; and he even makes them philosophize on the 
follies and the indiscretions of their superiors" (compare Med. 
54 ; Orest. 86% Hel. 7 2 8 ;  Ion. 854 ; Frog. Me!an. 506; Pbrix. 823). 

(For the Helots in Laconla, see HELOTS.) 
ROME 

we have already observed that the R~~~~ system of life was 
that slavery had its most natural and relatively legiti- 
mate place; and accordingly it was a t  Rome that, as Blair has 
remarked, the institution was more than anywhere else ''extended 
in its operations and methodized in its details." 

sources of must distinguish from the later 
slavery at Rome what Mommsen calls ',the old, in some measure 
innocent" slavery, under which the farmer tilled the land along 
with his 'lave, Or> if he P~~~~~~~~ more land than he man- 
age, placed the slave-either as a steward, or as a sort of lessee 
obliged to render up a portion of the produce-over a detached 
farm. ~ h ~ ~ ~ h  slaves were obtained by the early victories of R~~~ 
over her Italian neighbours, no large number was employed on the 
small holdings of those periods. ~~t the extension of properties 
in the hands of the patricians, and the absences of 
zens required by the expanding system of conquest, necessarily 
brought with them a demand for slave labour, was increas- 
ingly supplied by captives taken in war. the number furnished 
from this source a few particulars from the time of the mature 
republic and the first century of the empire will give some idea. 
I n  Epirus, after the victories of Aemilius Paullus, 150,ooo cap- 
tives were sold. The prisoners a t  Aquae, Sextiae and Vercellae 
were go,ooo Teutons and 60,000 Cimbri. Caesar sold on a single 
occasion in Gaul 63,000 captives. But slavery, as Hume has 
shown, is unfavourable to  population. Hence a regular corn- 
merce in slaves was established, which was based on the 
tematically-prosecuted hunting of man," and indicated an entire 
perversion of the primitive institution, which was essentially con- 
nected with conquest. The pirates sold great numbers of slaves at  
Delos, where was the chief market for this kind of wares; and 
these sales went on as really, though more obscurely, after the 
successful expedition of Pompey. There was a regular importa- 
tion to  Rome of slaves, brought to  some extent from Africa, Spain 
and Gaul, but chiefly from Asiatic countries-Bithynia, Galatia, 
Cappadocia and Syria. 

There were other sources from which slavery was alimented, 
though of course in  a much less degree. Certain offences reduced 
the guilty persons to  slavery (servi poenae), and they were em- 
ployed in public work in the quarries or the mines. Originally, a 
father could sell his children. A creditor could hold his insolvent 
debtor as a slave, or sell him out of the city (trans Tiberim). 
The enslavement of debtors, overwhelmed with usury in conse- 
quence of losses b y  hostile raids or their own absence on military 
service, led to  the secession to the Mons Sacer (493 B.c.). The 
Poetelian law (326 B.c.) restricted the creditor's lien (by virtue 
of a nexum) to the goods of his debtor, and enacted that for the 
future no debtor should be put in chains; but we hear of debtors 
addicti to  their creditors by the tribunals long after--even in the 
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1 time of the Punic Wars. 

Employment of Slaves.-There were servi publici as well as 
privati. The service of the magistrates was at  first in the hands 
of freemen; but the lower offices, as of couriers, servants of the 
law courts, of prisons and of temples, were afterwards filled by 
slaves. The execution of public works also came to be largely 
committed to them-as the construction of roads, the cleansing of 
the sewers and the maintenance of the aqueducts. Both kinds of 
functions were discharged by slaves, not only a t  Rome, but in the 
rural and provlncial municipalities. The slaves of a private Roman 
were divided between the familia rustica and the familza urbana. 
At the head of the fanzilia rustica was the uillicus, hlmself a 
slave, with the wife who was given him a t  once to  aid him and 
to bind him to his duties. Under him were the several groups 
employed in the different branches of the exploitation and the care 
of the cattle and flocks, as well as those who kept or prepared 
the food, clothing and tools of the whole staff and those who 
attended on the master in the various species of rural sports. 
A slave prison (ergastzdum) was part of such a n  establishment, 
and there were slaves whose office i t  was to punish the offences of 
their fel!ows. To the fatizilia arbano Leionged ihose who dis- 
charged the duties of domestic attendance, the service of the 
toilet, bath, table and kitchen, besides the entertainment of the 
master and his g'ests by dancing7 singing and other arts. There 
were, besides, the slaves who accompanied the master and mistress 
out of doors and were chosen for their beauty and grace as  guards 
of honour, for their strength as chairmen or porters, or fo r  their 
readiness and address in remembering names, delivering messages 
of courtesy and the like. There were also attached to a great 
household physicians, artists, secretaries, librarians, copy~sts, pre- 
Parers of Parchment, as we'' as pedagogues and PrecePtors of dif- 
ferent kinds-readers, grammarians, men of letters and even 
p ~ ~ l o s o p h e r s ~ a l l  of servile condition, besides accountants, man- 
agers and agents for  the transaction of business. Actors, comic 
and tragic, pantomimi, and the performers of the circus were corn- 
m o n l ~  'laves> as were the gladiators' These last were 
from the most warlike races-as the ~amni tes ,  ~ a u l s  and ~ h r a -  
cians. Fami'''' of gladiators were kept by Private s~eculators, who 
hired them out; were sometimes men of high rank. 

Several special examples and other indirect indications show 
that the wealthier Romans possessed large familiae. This may be 
inferred from the columbaria of the house of Livla and of other 
great houses. The slaves of Pedanius Secundus, who; in  spite of a 
threatened outbreak of the indignant populace, were all put to  
death because they had been under their master's roof when he 
Was murdered, were 400 in number. Pliny tells us  that  ~aec i l ius ,  
a fnxdman of the time of Augustus, left by his will as  many as 
4,116 The question as to the total number of slaves a t  ~ o m e  or  
in Italy is a Very difficult one, and i t  is not, perhaps, ~oss ib le  t o  
arrive with any degree of certainty a t  a n  approximate estimate. 
Gibbon supposes that there were in the Roman world in the reign 
of Claudius at  least as many slaves as free inhabitants. But Blair 
Seems right in believing that this number, though probably cor- 
rect for an earlier period, is much under the truth for  the age to  
which it  is assigned. H e  fixes the ~ r o ~ o r t i o n  of slaves to  free 
men as that of three to  one for the time between the conquest 
of Greece (146 B.c.) and the reign of Alexander Severus (AD. 

222-235). The entire number of slaves in  Italy would thus have 
been, in the reign of Claudius, zo,832,ooo. 

Laws.-BY the original Roman law the master was clothed 
with absolute dominion over the slave, extending to the power of 
life and death, which is not surprising when we consider the nature 
of the patria potatas. The slave could not possess property of any 
kind; whatever he acquired was legally his master's. H e  was, 
however, in practice permitted to  enjoy and accumulate chance 
earnings or savings, or a share of what he produced, under the 
name of peculium. A master could not enter into a contract with 
his slave, nor could he accuse him of theft before the law; for, 
if the slave took anything, this was not a subtraction, but only a 
displacement, of property. The union of a male and female slave 
had not the legal character of a marriage; it was a cohabitation 
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(contubernium) merely, which was tolerated, and might be termi- 
nated at  will, by the master; a slave was, therefore, not capable of 
the crime of adultery. Yet general sentiment seems to have given 
a stronger sanction to this sort of connection; the names of hus- 
band and wife are freely used in relation to  slaves on the stage, 
and even in the laws, and in the language of the tombs. For enter- 
ing the military service or taking on him any State office a slave 
was punished with death. H e  could not in general be examined as 
a witness, except by torture. A master, when accused, could offer 
his slaves for the "question," or demand for the same purpose 
the slaves of another; and, if in the latter case they were injured 
or killed in the process, their owner was indemnified. A slave 
could not accuse his master, except of adultery or incest (under 
the latter name being included the violation of sacred things or 
places) ; the case of high treason was afterwards added to these. 
An accused slave could not invoke the aid of the tribunes. The 
penalties of the law for crime were specially severe on slaves. 

T r e a t m e n t  of Slaves.-Columella, like Xenophon, favours a 
certain friendliness and familiarity in one's intercourse with his 
farm slaves. Cato ate  and drank the same coarse victuals as his 
slaves, and even had the children suckled by his wife, that they 
might imbibe a fondness for the family. But he had a strict eye 
to  profit in all his dealings with them. H e  allowed the contuber- 
nium of male and female slaves at  the price of a money payment 
from their peculium. Columella regarded the gains from the births 
as a sufficient motive for encouraging these unions, and thought 
that mothers should be rewarded for their fecundity; Varro, too, 
seems to have taken this view. The immense extension of the rural 
estates (latifundia) made it  impossible for masters to  know their 
slaves, even if they were disposed to take trouble for the purpose. 
Effective superintendence even by overseers became less easy; 
the use of chains was introduced, and these were worn not only in 
the field during working hours but a t  night in  the ergastulum 
where the slaves slept. Urban slaves had probably often a life as 
little enviable, especially those who worked a t  trades for specu- 
lators. Even in private houses a t  Rome, so late as the time of 
Qvid, the porter was chained. I n  the familia urbana the favourites 
af the master had good treatment, and might exercise some influ- 
ence over him which would lead to their receiving flattery and 
gifts from those who sought his vote or solicited his support. 
Doubtless there was often genuine mutual affection; slaves some- 
times, as in noted instances during the civil wars, showed the 
noblest spirit of devotion to their masters. Those who were not 
inmates of the k.ousehold, but were employed outside of it as 
keepers of a shop or boat, chiefs of workshops, or clerks in a 
mercantile business, had the advantage of greater freedom of 
action. The slaves of the leno and the lanista were probably in 
most cases not only degraded but unhappy. The lighter punish- 
ments inflicted by  masters were commonly personal chastisement 
or banishment from the town house to rural labour; the severer 
were employment in the mill (pistrinum) or relegation to the 
mines or quarries. T o  the mines also speculators sent slaves; 
they worked half-naked, men and women, in  chains, under the 
lash and guarded by soldiers. Vedius Pollio, in the time of Au- 
gustus, was said to have thrown his slaves, condemned sometimes 
for  trivial mistakes or even accidents, to  the lampreys in his fish- 
pond. Cato advised the agriculturist to  sell his old oxen and his 
old slaves, as well as his sick ones; and sick slaves were exposed 
i n  the island of Aesculapius in the Tiber; by a decree of Claudius 
slaves so exposed could not be reclaimed by their masters, in case 
of their recovery. 

Though the Roman slaves were not, like the Spartan Helots, 
kept obedient by systematic terrorism, thelr large numbers were 
a constant source of danger. The law under which the slaves of 
Pedanius were put to death, probably introduced under Augustus 
and more fully enacted under Nero, is sufficient proof of this 
anxiety, which indeed is strongly stated by Tacitus in his narra- 
tive of the facts. There had been many conspiracies amongst the 
slaves in the course of Roman history, and some formidable insur- 
rections. The growth of the latifundia made the slaves more and 
more numerous and formidable. Free labour was discountenanced. 
Cato, Varro and ColumeHa all agree that slave labour was to be 

preferred to  free except in unhealthy regions and for large occa- 
sional operations, which probably transcended the capacity of the 
permanent familia rustica. Cicero and Livy bear testimony to the 
disappearance of a free plebs from the country districts and its 
replacement by gangs of slaves working on great estates. The 
worst form of such predial slavery existed in Sicily, whither 
Mommsen supposes that its peculiarly harsh features had been 
brought by the Carthaginians. I n  Sicily, accordingly, the first 
really serious servile insurrections took place. The rising under 
Eunus in 133 B.C. was with some difficulty suppressed by Rupilius. 
Partial revolts in Italy succeeded; and then came the second Sicil- 
ian insurrection under Trypho and Athenio, followed by the 
Servile War in Italy under Spartacus (q.v.). Clodius and Milo 
used bands of gladiators in their city riots, and this action on the 
part of the latter was approved by Cicero. In  the First Civil 
War they were to  be found in both camps, and the murderers of 
Caesar were escorted to the Capitol by gladiators. Antony, Octa- 
vius, and Sextus Pompeius employed them in the Second Civil 
War; and it  is recorded by Augustus on the Monumentum Ancy- 
ranum that he gave back t o  their masters for punishment about 
30,000 slaves who had borne arms against the State. 

Blair, in comparing the Greek and Roman systems of slavery, 
points with justice to the greater facility and frequency of emanci- 
pation as the great superiority of the latter. No Roman slave, he 
says, "needed to despair of becoming both a freeman and a citi- 
zen." Manumission was of two kinds-justa or regular, and minus 
justa. Of manumissio justa there were four modes : ( I )  by adop- 
tion, rarely resorted to ;  ( 2 )  by testament, already recognized in 
the Twelve Tables; (3)  by census, which was of exceptional use, 
and did not exist later than the time of Vespasian; and (4) by 
vindicta, which was the usual form. I n  the last method the mas- 
ter turned the slave round, with the words "liber esto," in the 
presence of the praetor, that officer or his lictor a t  the same time 
striking the slave with his rod. The manumissio minus justa was 
effected by a sufficient manifestation of the will of the master, 
as by letter, by words, by putting the pileus (or cap of liberty) 
on the slave, or by any other formality which had by usage become 
significant of the intention to liberate, or by such an act as making 
the slave the guardian of his children. This extra-legal sort of 
manumission was incomplete and precarious; even after the lex 
Junia Norbana (A.D. ~ g ) ,  which assimilated the position of those 
so liberated to  that of the Latin colonists, under the name of 
Latini juniores, the person remained in the eye of the law a slave 
till his death and could not dispose of his peculium by gift or 
testamentary disposition. 

A freedman, unless he became such by operation of law, re- 
mained client of his master, and both were bound by mutual 
obligations arising out of that relation. These obligations existed 
also in the case of freedmen of the State, of cities, temples and cor- 
porations. The freedman took his former master's name; he owed 
him deference (obsequium) and aid (oficium); and neglect of 
these obligations was punished, in extreme cases even with loss of 
liberty. Conditions might be annexed by the master t o  the gift of 
freedom, as of continued residence with him, or of general service 
or some particular duty to be performed, or of a money payment 
to be made. But the praetor Rutilius, about the beginning of the 
1st century B.c., limited the excessive imposition of such condi- 
tions, and his restrictions were carried further by the later jurists 
and the imperial constitutions. Failing natural heirs of an intes- 
tate freedman, the master, now patron, succeeded to his property 
a t  his death; and he could dispose by will of only half his posses- 
sions, the patron receiving the other half. Freedmen and their 
sons were subject to civil disabilities; the third generation became 
ingenui (full citizens). Thus the slave element tended to merge 
itself in the general popular body. 

I t  was often a pecuniary advantage to  the master to liberate 
the slave; he obtained payment which enabled him to buy a sub- 
stitute and at  the same time gained a client. This, of course, 
presupposes the recognition of the right of the slave to  his pecu- 
Eum; and the same is implied in Cicero's statement that a diligent 
slave could in six years purchase his freedom. Augustus set him- 
self against the undue multiplication of manumissions, probably 
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considering the rapid succession of new citizens a source of social 
instability, and recommended a similar policy to his successor. 
The lex Aelia Sentia (about A.D. 3)  forbade manumission, except 
in strictly limited cases, by masters under 2 0  years of age or of 
slaves under 30; and the lex Furia Caninia (about A.D. 7 )  fixed 
the proportion of a man's slaves which he could liberate by testa- 
ment, and forbade more than IOO being so enfranchised, what- 
ever might be the number of the fanzilia. Under the empire the 
freedmen rose steadily in influence; they became admissible to the 
rank of equites and to the senate; they obtained provincial Gov- 
ernments, and were appointed to  offices in the imperial household 
which virtually placed them a t  the head of administrative depart- 
ments. (See article on NARCISSUS.)  Freedmen of humbler rank, 
on the other hand, filled the minor offices in the administrative 
service, in the city cohorts, and in the army; and we shall find that 
they entered largely into the trades and professions when free 
labour began to revive. They appeared also in literature, e.g. ,  
Tiro, the amanuensis of Cicero; Hyginus, the librarian of Augus- 
tus; Livius Andronicus, Caecilius, Statius, Terence, Publilius 
Syrus, Phaedrus and Epictetus. 

I n  the and century of the Christian era wc find a marked 
change with respect to  the institution of slavery, both in the region 
of thought and in that of law. Already the principles of reason 
and humanity had been applied to the subject by Seneca. But it  
was in the and century, as we have said, that "the victory of moral 
ideas" in this, as in other departments of life, became "decisive. 
. . . Dio Chrysostom, the adviser of Trajan, is the first Greek 
writer who has pronounced the principle of slavery to be contrary 
to the law of nature" (Mark Pattison). And a parallel change is 
found in the practical policy of the State. The military vocation 
of Rome was now felt to  have reached its normal limits; and the 
emperors, understanding that, in the future, industrial activity 
must prevail, prepared the aboiition of slavery as far as was then 
possible, by honouring the freedmen, by protecting the slave 
against his master, and by  facilitating manumissions. The general 
tendency both of the imperial constitutions and of the maxims of 
the legists is in favour of liberty. The practices of exposure and 
sale of children, and of giving them in pledge for debt, are for- 
bidden. Diocletian forbade a free man to sell himself. Kidnappers 
(plagiarii) were punished with death. The insolvent debtor was 
withdrawn from the yoke of his creditor. While the slave trade 
was permitted, the mutilation of boys and young men, too often 
practised, was punished with exile and even with death. In  red- 
hibitory actions (for the annulment of sales), if a slave were 
returned to the seller, so must also be his pare?ts, brothers and 
personae contubernio conjz~nctae. I n  the interpretation of testa- 
ments it was to  be assumed that members of the same family 
were not to  be separated by the division of the succession. The 
law also favoured in special cases the security of the peczilium, 
though in general principle i t  still remained the property of the 
master. The State granted to  public slaves the rlght of bequeath- 
ing half their possessions; and private persons sometimes per- 
mitted similar dispositions even to a greater extent, though only 
within the familia. Hadrian took from masters the power of life 
and death and abolished the subterranean prisons. Antoninus Pius 
punished him who killed his own slave as if he had killed another's. 
Already in the time ot Nero the magistrates had been ordered to 
receive the slave's complaint of ill-treatment; and the lex Petronia, 
belonging to the same or an earlier period, forbade masters to  
hand over their slaves to combats with wi!d beasts. M. Aurelius 
gave to masters an action against their slaves for  any cause 
of compla~nt, thus bringing their relation more directly under 
the surveillance of law and public opinion. A slave's oath 
could still not be  taken in a court of law; he was interrogated by  
the "question"; but the emperors and jurists limited in various 
ways the application of torture, adding, however, as we have men- 
tioned, to  the cases in which it could previously be appealed to 
that of the crime of majestirs. For certain alleged offences of the 
master the slave could bring an action, being represented for the 
purpose by an adsertor. Emancipation was facilitated. The power 
of imposing conditions on testamentary manumissions was re- 
stricted, and these conditions interpreted in the sense most favour- 

able to freedom. The emperor could confer liberty by presenting 
a gold ring to a slave with the consent of the master, and the 
legal process called restitutio rtatalium made him a full citizen. 

Influence of Christianity.- The rise of Christianity in the 
Roman world still further improved the condition of the slave. 
The sentiments it  created were not only favourable to  the hu- 
mane treatment of the class in the present, but were the germs 
out of which its entire liberation was dcstined, a t  a later period, 
in part to arise. I t  is sometimes objected that the Christian 
Church did not denounce slavery as a social crime and insist on 
its abolition. We have seen that slavery was a fundamental 
element of the old Roman constitution. When the work of con- 
quest had been achieved, it  could not be expected that a radical 
alteration should be suddenly wrought either in the social system 
which was in harmony with it, or even in the general ideas which 
had grown up under its influence. The latter would, indeed, be 
gradually affected; and accordingly, we have observed a change in 
t h ~  policy of the law, indicating a change in sentiment with respect 
to the slave class, which does not appear to  have been a t  all due 
to Christian teaching. But the institution itself could not be a t  
aiice serioiisly disturbed. The results mixt  have "veil disastrous, 
most of all to the slave population itself. Before that end could 
be accomplished, an essentially new social situation must come 
into existence. But In the meantime much might be done towards 
further mitigating the evils of slavery, especially by  impressing 
on master and slave their relative duties and controlling their 
behaviour towards one another by the exercise of an independent 
moral authority. This was the work open to the Christian priest- 
hood, and it  cannot be denied that it  was well discharged. Whilst 
the fathers agree with the Stoics of the 2nd century in  represent- 
ing slavery as an indifferent circumstance in the eye of religion 
and morality, the contempt for the class which the Stoics too 
often exhibited is in them replaced by a genuine sympathy. They 
protested against the multiplication of slaves from motives of 
vanity in the houses of the great, against the gladiatorial combats 
(ultimately abolished by the noble self-devotion of a monk) and 
against the consignment of slaves to  the theatrical profession, 
which was often a school of corruption. The Church also encour- 
aged the emancipation of individual slaves and the redemption of 
captives. And its influence is to  be seen in the legislation of the 
Christian emperors, which softened some of the harshest features 
that still marked the institution. But a stronger influence of Chris- 
tianity appears in Theodosius, and this influence is  a t  the highest 
in the legislation of Justinian. I t s  systematic effort is, in  his own 
words, "pro libertate, quam et  fovere et  tueri Romanis legibus e t  
praecipue nostro numini peculiare est." Law still refused in gen- 
eral to  recognize the marriages of slaves; but  Justinian gave them 
a legal value after emancipation in establishing rights of succes- 
sion. Unions between slaves and free women, or between a free- 
man and the female slave of another, continued to be forbidden, 
and were long punished in certain circumstances with atrocious 
severity. As witness, the slave was still subject t o  the question; 
as criminal, he was punished with greater rigour than the free- 
man. If he accused his master of a crime, unless the charge was 
of treason, he was burnt. But he could maintain a legal claim 
to his own liberty, not now merely through an adsertor, but in 
person. A female slave was still held incapable of the offence of 
adultery; but Justinian visited with death dike the rape of a 
slave or freedwoman and that of a free maiden. Already the mas- 
ter who killed his slave had been punished as for homicide, except 
in the case of his unintended death under correction; Constantine 
treated as homicide a number of specially enumerated acts of 
cruelty. Even under Theodosius the combats of the amphitheatre 
were permitted, if not encouraged, by the State authorities; these 
sports were still expected from the candidates for public honours. 
Combats of men with beasts were longest continued; they had 
not ceased even in the early years of the reign of Justinian. A 
new process of manumission was now established, to be performed 
in the churches through the intervention of the ministers of reli- 
gion; and it  was provided that clerics could at  any time by mere 
expression of will liberate their slaves. Slaves who were admitted 
t o  holy orders, or who entered a monastery, became freemen. 
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under certain restrictions framed to prevent fraud or injustice. 
Justinian abolished the personal conditions which the legislation 
of Augustus had required to  be satisfied by the master who eman- 
cipated and the slave who was manumitted, and removed the 
limitation of number. The liberated slave, whatever the process 
by which he had obtained his freedom, became at  once a full citi- 
zen, his former master, however, retaining the right of patronage, 
the abolition of which would probably have discouraged emanci- 
pation. 

T r a n s i t i o n  t o  Serfdom.-The slavery of the working classes 
was not directly changed into the system of personal freedom. 
There was an intermediate stage which has not always been suffi- 
ciently discriminated from slavery. We mean the rkgime of serf- 
dom. In  studying the origin of this transitional state of things, 
four principal considerations have to be kept in view. ( I )  As 
Gibbon observes, the completion of the Roman system of con- 
quest reduced the supply of slaves. I t  is true that, when the 
barbarian invasions began in the 3rd century, many captives were 
made, who, when not enrolled in the army, were employed in agri- 
culture or domestic service; but the regular importation was 
increasingly diminished. This improved the condition of the slave 
by rendering his existence an object of greater value to his mas- 
ter. I t  was clearly to the interest of each family to  preserve 
indefinitely its own hereditary slaves. Hence the abolition of the 
external slave trade tended, in fact, to put an end to internal 
sales, and the slaves became attached to the households or lands 
of their masters. ( 2 )  The diminished supply of slaves further 
acted in the direction of the rehabilitation of free labour. A gen- 
eral movement of this kind is noticeable from the 2nd century 
onwards. Freemen had always been to some extent employed in 
the public service. I n  private service superior posts were often 
filled by freedmen; the higher arts-as medicine, grammar, paint- 
ing-were partly in the hands of freedmen and even of ingenui; the 
more successful actors and gladiators were often freedmen. In the 
factories or workshops kept by wealthy persons slave labour was 
mainly employed; but free artisans sometimes offered their services 
to  these establishments or formed associations to compete with 
them. We have seen that free persons had all along been to some 
extent employed in the cultivation of land as hired labourers, and. 
as we shall presently find, also as tenants on the great estates. How 
all this operated we shall understand when we examine the remark- 
able organization of the State introduced by Diocletian and his 
successors. (3) This organization established in the Roman world 
a personal and hereditary fixity of professions and situations which 
was not very far removed from the caste system of the East. The 
purpose of this was doubtless to  resist by a strong internal consoli- 
dation the shock of the invasions, to secure public order, to  enforce 
industrious habits, and to guarantee the financial resources of the 
State. Personal independence was largely sacrificed, but those still 
more important ends were in a great measure attained. This sys- 
tem, by diminishing the freeman's mastery over himself and his 
power to determine his occupation, reduced the interval between 
him and the slave; and the latter on the one hand, the free domes- 
tic servant and workshop labourer on the other, both passed insens- 
ibly into the common condition of serfdom. (4) The corresponding 
change, in the case of the rural slaves, took place through their 
being merged in the order of coloni. The Roman colonus was 
originally a free person who took land on lease contracting to 
pay to the proprietor either a fixed sum annually or (when a 
colonus partiarius) a certain proportion of the produce of the 
farm. Under the emperors of the 4th century the name designated 
a cultivator who, though personally free, was attached to the soil, 
and transmitted his condition to his descendants; and this became 
the regular status of the mass of Roman cultivators. The class 
of coloni appears to  have been composed partly of tenants by 
contract who had incurred large arrears of rent and were detained 
on the estates as  debtors (obaerati), partly of foreign captives or 
immigrants who were settled in this condition on the land, and 
partly of small proprietors and other poor men who voluntarily 
adopted the status as an improvement in their position. They paid 
a fixed proportion of the produce (pars agraria) to the owner of 
the estate, and gave a determinate amount of labour (operae) on 

I the portion of the domain which he kept in his own hands (mansus 
dov~inicus).  The law for a long time took no notice of these 
customary tenures, and did not systematically constitute them 
until the 4th century. I t  was, indeed, the requirements of the 
fiscus and the conscription which impelled the imperial Govern- 
ment to regulate the system. The coloni were inscribed* (ad- 
scripti) on the registers of the census as paying taxes to  the State, 
for which the proprietor was responsible, reimbursing himself for 
the amount. I n  a constitution of Constantine (A.D. 332) we find 
the colonus recognized as permanently attached to the land. If 

,he abandoned his holding he was brought back and punished; and 
anyone who received him had not only to restore him but to pay 
a penalty. He could not marry out of the domain; if he took for 
wife a colona of another proprietor, she was restored to her 
original locality, and the offspring of the union were divided 
between the estates. The children of a colonus were fixed in the 
same status. They and their descendants were retained, in the 
words of a law of Theodosius, "quodam aeternitatis jure," and 
by no process could be relieved from their obligations. By a law 
of Anastasius, a t  the end of the 5th century, a colonus who had 
voluntarily come into an estate was by a tenure of 30 years for 
ever attached to it. The master (dominus) could inflict on his 
coloni "moderate chastisement," and could chain them if they 
attempted to escape, but they had a legal remedy against him for 
unjust demands or injury to them or theirs. I n  no case could the 
rent or the labour dues be increased. The colonus could possess 
property of his own, but could not alienate it  without the con- 
sent of the master. Thus, whilst the members of the class were 
personally free, their condition had some incidents of a semi- 
servile character. They are actually designated by Theodosius, 
"servi terrae cui nati sunt." And Salvian treats the proposition 
"coloni divitum fiunt" as equivalent to "vertuntur in servos." This 
is, indeed, an exaggeration; the colonafzls was not an oppressive 
system; it afforded real security against unreasonable demands 
and wanton disturbance, and it  was a great advance on the sys- 
tem of the familia rustica. But the point which is  important is 
that there was a certain approximation between the condition of 
the colonus and the slave which tended towards the fusion of both 
in a single class. 

Besides the coloni there were on a great estate-and those of 
the 4th century were on a specially large scale-a number of 
predial slaves, who worked collectively under overseers on the 
part of the property which the owner himself cultivated. But it  
was a common practice to settle certain of the slaves (and pos- 
sibly also of the freedmen) on other portions of the estate, giving 
them small farms on conditions similar to  those to which the 
coloni were subject. These slaves are, in fact, described by Ulpian 
as quasi coloni. They had their own households and were hence 
distinguished as casati. In  law these slaves were at  first absolutely 
at the disposal of their masters; they had no property in the strict 
sense of the word, and could be sold to another proprietor and 
separated from their families. But the landlord's interest and the 
general tone of feeling alike modified practice even before the 
intervention of legislation; they were habitually continued in their 
holdings, and came to possess in fact a perpetual and hereditary 
enjoyment of them. By a law of Valentinian I. (377)  the sale 
of these slaves was interdicted unless the land they occupied was 
at the same time sold. The legal distinction between the coloni 
and the slave tenants continued to exist after the invasions; but 
the practical difference-was greatly attenuated. The colonus often 
occupied a servile mansus, and the slave a mansus originally appro- 
priated to a colonus. Intermarriages of the two classes became 
frequent. Already at  the end of the 7th century it  does not appear 
that the distinction between them had any substantial existence. 

The influence of the Northern invasions on the change from 
slavery t~ serfdom was, in all probability, of little account. The 
change would have taken place, though perhaps not so speedily, 
if they had never occurred. For the developments of the middle 
ages see SERFDOM and VILLEINAGE. 

MODERN SLAVE TRADE 

Not very long after the disappearance of serfdom in the most 
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advanced communities comes into sight the new system of colo- 
nial slavery, which, instead of being the spontaneous outgrowth 
of social necessities and subserving a temporary need of human 
development, was politically as well as morally a monstrous 
aberration. 

Spanish  Colonies.-In 1442, when the Portuguese under 
Prince Henry the Navigator were exploring the Atlantic coast of 
Africa, one of his officers, Antam Goncalves, who had captured 
some Moors, was directed by  the prince to carry them back t o  
Africa. H e  received from the Moors in  exchange for them ten 
blacks and a quantity of gold dust. This excited the cupidity of 
his fellow-countrymen; and they fitted out a large number of 
ships for the trade, and built several forts on the African coast. 
Many negroes were brought into Spain from these Portuguese 
settlements, and the colonial slave trade first appears in the form 
of the introduction into the newly discovered western world of 
descendants of these negroes. When Nicolas de Ovando was sent 
out in 1502 as governor of Haiti, whilst regulations, destined to 
prove illusory, were made for the protection of the natives of the 
island, permission was given to carry to  the colony negro slaves, 
born in Sevil!e and other parts of Spain, who had been instructed 
in the Christian faith. I t  appears from a letter of Ovando in 1503 
that there were at  that time numbers of negroes in Haiti; he 
requested that no more might be permitted to  be brought out. 
I n  1510 and the following years King Ferdinand ordered a num- 
ber of Africans to be sent to that colony for the working of the 
mines. 

Before this time Columbus had proposed an exchange of his 
Carib prisoners as slaves against live stock to be furnished t o  
Haiti by Spanish merchants. H e  actually sent home, in 1494, 
above 500 Indian prisoners taken in wars with the caciques, who, 
he suggested, might be sold as slaves a t  Seville. But, after a 
royal order had been issued for their sale, Queen Isabella, inter- 
ested by what she had heard of the gentle and hospitable char- 
acter of the natives and of their docility, procured a letter to be 
written to  Bishop Fonseca, the superintendent of Indian affairs, 
suspending the order until enquiry should be made into the causes 
for which they had been made prisoners, and into the lawfulness 
of their sale. Theologians differed on the latter question, and 
Isabella directed that these Indians should be sent back to their 
native country. 

BartolomC de las Casas, the celebrated bishop of Chiapa, 
accompanied Ovando to Haiti, and was a witness of the cruelties 
from which the Indians suffered under his administration. H e  
came to Spain in  1517 to obtain measures in their favour, and 
he then made the'suggestion to Charles that each Spanish resi- 
dent in Haiti should have licence to  import a dozen negro slaves. 
Las Casas, in  his Historia de las Zndias (lib. iii. cap. IOI), con- 
fesses the error into which he thus fell. Other good men appear 
to have given similar advice about the same time, and, as has 
been shown, the practice was not absolutely new; indeed, the 
young king had in 1516, whilst still in Flanders, granted licences 
to his courtiers for the importation of negroes into the colonies, 
though Jimenes, as regent of Castile, by a decree of the same 
year forbade the practice. The suggestion of Las Casas was no 
doubt made on the ground that the negroes. could, better than the 
Indians, bear the labour in the mines, which was rapidly exhaust- 
ing the numbers of the latter. H e  has sometimes on this plea 
been exonerated from all censure; but, though entitled to honour 
for the zeal which he showed on behalf of the natives, he must 
bear the blame for his violation or neglect of moral principle. His 
advice was unfortunately adopted. "Charles," says Robertson, 
"granted a patent to  one of his Flemish favourites, containing an 
exclusive right" of supplying 4,000 negroes annually to Haiti, 
Cuba, Jamaica and Porto Rico. "The favourite sold his patent to 
some Genoese merchants for 25,000 ducats"; these merchants ob- 
tained the slaves from the Portuguese; and thus was first systema- 
tized the slave trade between Africa and America. 

England.- The first Englishman who engaged in the traffic 
was Sir John Hawkins (9.v.). The English slave traders were at 
first altogether occupied in supplying the Spanish settlements. 
Indeed, the relgn of Elizabeth passed without any English colony 

having been permanently established in America. But in 1620 a 
Butch ship from the coast of Guinea visited Jamestown in Vir- 
ginia, and sold a part of her cargo of negroes to  the tobacco- 
planters. This was the beginning of slavery in British Amer- 
ica; the number of negroes was afterwards continually increased- 
though apparently a t  first slowly-by importation, and the field- 
labour was more and more performed by  servile hands, so that 
in 1790 the State of Virginia contained 200,000 negroes. 

The African trade of England was long in the. hands of exclu- 
sive companies; but by an act of the first year of William and 
Mary it  became free and open to all subjects of the Crown. The 
African company, however, continued to exist, and obtained from 
time to time large parliamentary grants. By the Treaty of Utrecht, 
the asiento, or contract for supplying the Spanish colonies with 
4,800 negroes annually, which had previously passed from the 
Dutch to the French, was transferred to  Great Britain; an Eng- 
lish company was to  enjoy the monopoly for a period of 30 years 
from May I ,  1713. But the contract came to an end in 1739, when 
the complaints of the English merchants on one side and of the 
Spanish officials on the other rose to  such a height that Philip V. 
d~clarerl his determination to revoke the asiento, and Sir Robert 
Walpole was forced by popular feeling into war with Spain. 
Between 1680 and 1700 about 140,000 negroes were exported by 
the African company, and 160,000 more by private adventurers, 
making a total of 300,000. Between 1700 and the end of 1786 
as many as 610,000 were transported to  Jamaica alone, which had 
been an English possession since 1655. Bryan Edwards estimated 
the total import into all the British colonies of America and the 
West Indies from 1680 t o  1786 a t  2,130,000, being a n  annual 
average of 20,095. The British slave trade reached its utmost 
extension shortly before the War of American Independence. I t  
was then carried on principally from Liverpool, but also from 
London, Bristol and Lancaster: the entire number of slave ships 
sailing from those ports was 192 and in them space was provided 
for the transport of 47,146 negroes. During the war the number 
decreased, but on its termination the trade immediately revived. 
When Edwards wrote (1791), the number of European factories 
on the coasts of Africa was 40; of these 14 were English, 3 French, 
15 Dutch, 4 Portuguese and 4 Danish. As correct a notion as  
can be obtained of the numbers annually exported from the con- 
tinent about the year I790 by  traders of the several European 
countries engaged in the traffic is supplied by the following state- 
ment: "By the British, 38,000; by the French, 20,000; by the 
Dutch, 4,000; by  the Danes, 2,000; by the Portuguese, 10,ooo; 
total 74,000." Thus more than half the trade was in British 
hands. 

The hunting of human beings to make them slaves was greatly 
aggravated by the demand of the European colonies. The  native 
chiefs engaged in forays, sometimes even on their own subjects, 
for the purpose of procuring slaves to  be exchanged for Western 
commodities. They often set fire to  a village by  night and cap- 
tured the inhabitants when trying to escape. Thus all that was 
shocking in the barbarism of Africa was multiplied and intensified 
by this foreign stimulation. Exclusive of the slaves who died 
before they sailed from Africa, 123% were lost during their 
passage to the West Indies; a t  Jamaica 44% died whilst in the 
harbours or before the sale and one-third more in the "season- 
jng." Thus, out of every lot of IOO shipped from Africa 17 died 
In about 9 weeks, and not more than 50 lived t o  be effective 
labourers in the islands. The circumstances of their subsequent 
life on the plantations were not favourable to the increase of their 
numbers. I n  Jamaica there were in 1690, 40,000; from that year 
till 1820 there were imported 800,ooo; yet a t  the latter date there 
were only 340,000 in the island. One cause which prevented the 
natural increase of population was the inequality in the numbers 
of the sexes; in Jamaica alone there was in 1789 an excess of 
30,000 males. 

Movement  A g a i n s t  t h e  S lave  Trade.-When the nature of 
the slave trade began to be understood by the public, all that was 
best in England was adverse to it. Among those who denounced 
it-besides some whose names are now little known, but are re- 
corded in the pages of Clarkson-were Baxter, Sir Richard Steele 
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(in Znkle and Yarico),  the poets Southern (in Oroonoko), Pope, 
Thomson, Shenstone, Dyer, Savage and above all Cowper (see 
his Clzarity, and Task, bk. 2),  Thomas Day (author of Sandford 
and Merton) ,  Sterne, Warburton, Hutcheson, Beattie, John Wes- 
ley, Whitfield, Adam Smith, Millar, Robertson, Dr. Johnson, 
Paley, Gregory, Gilbert Wakefield, Bishop Porteus, Dean Tucker. 
The question of the legal existence of slavery in Great Britain 
and Ireland was raised in consequence of an opinion given in 1729 
by Yorke and Talbot, attorney-general and solicitor-general a t  
the time, to the effect that a slave by  coming into those countries 
from the West Indies did not become free, and might be com- 
pelled by his master to return to the plantations. Chief-justice 
Holt had expressed a contrary opinion; and the matter was 
brought to  a final issue by Granville Sharp in the case of the negro 
Somerset. I t  was decided by Lord Mansfield, in the name of the 
whole bench, on June 22, 1772, that as soon as a slave set his 
foot on the soil of the British islands he became free. I n  1776 it 
was moved in the House of Commons by  David Hartley, son of 
the author of Observations on Man, that "the slave trade was 
contrary to the laws of God and the rights of men"; but this 
motion-the first which was made on the subject-failed. 

The first persons in England who took united practical action 
against the slave trade were the Quakers, following the expression 
of sentiment which had emanated as early as 1671 from their 
founder George Fox. I n  1727 they declared i t  to be "not a com- 
mendable or allowed" practice; in 1761 they excluded from their 
society all who should be found concerned in it, and issued appeals 
to  their members and the public against the system. I n  1783 there 
was formed among them an association "for the relief and libera- 
tion of the negro slaves in  the West Indies, and for the discourage- 
ment of the slave trade on the coast of Africa." This was the 
first society established in England for the purpose. The Quakers 
in America had taken action on the subject still earlier than those 
in England. The Pennsylvanian Quakers advised their members 
against the trade in 1696; i n  1754 they issued to their brethren a 
strong dissuasive against encouraging i t  in  any manner; in 1774 
all persons concerned in the traffic, and in 1776 all slave holders 
who would not emancipate their slaves, were excluded from mem- 
bership. The Quakers in  the other American provinces followed 
the lead of their brethren in Pennsylvania. The individuals among 
the American Quakers who laboured most earnestly and inde- 
fatigably on behalf of the Africans were John Woolman ( 1720 -72 )  

and Anthony Benezet (1713-84), the latter a son of a French 
Huguenot driven from France by the revocation of the Edict of 
Nantes. The former confined his efforts chiefly to  America and, 
indeed, to his co-religionists there; the latter sought, not without 
success, to  found a universal propaganda i n  favour of abolition. 
A Pennsylvanian society was formed in 1774 by James Pember- 
ton and Dr. Benjamin Rush, and in 1787 (after the war) was 
reconstructed on an enlarged basis under the presidency of Frank- 
lin. Other similar associations were founded about the same time 
in different parts of the United States. The next important move- 
ment took place in England. Dr. Peckard, vice-chancellor of the 
University of Cambridge, who entertained strong convictions 
against the slave trade, proposed in 1785 as  subject for a Latin 
prize dissertation the question, "An liceat invitos in servitutem 
dare." Thomas Clarkson obtained the first prize, translated his 
essay into English in an expanded form, and published i t  in 1786 
with the title Essay o~z  the Slavery and Conzmerce o f  the Human 
Species. I n  the process of its publication he was brought into 
contact with several persons already deeply interested in the ques- 
tion; amongst others with Granville Sharp, William Dillwyn (an 
American by birth, who had known Benezet), and the Rev. James 
Ramsay, who had lived 19 years in St. Christopher, and had pub- 
lished an Essay on the Treatment and Conversion of the African 
Slaves in tlte British Sugar Colonies. The distribution of Clark- 
son's book led to  his forming connections with many persons of 
influence, and especially with William Wilberforce (q .v . ) .  A com- 
mittee was formed on May 22, 1787, for the abolition of the slave 
trade, under the presidency of Granville Sharp. I t  is unquestion- 
able that the principal motive power which originated and sus- 
tained their efforts was Christian principle and feeling. The most 

earnest and unremitting exertions were made by the persons so 
associated in investigating facts and collectjng evidence, in form- 
ing branch committees and procuring petitions, information and 
support of those who pleaded the cause in parliament. To  the 
original members were afterwards added several remarkable per- 
sons, amongst whom were Josiah Wedgwood, Bennet Langton (Dr. 
Johnson's friend), and, later, Zachary Macaulay, Henry Brougham 
and James Stephen. 

In  consequence of the numerous petitions presented to parlia- 
ment, a committee of Privy Council was appointed by the Crown 
in 1788 to enquire concerning the slave trade; and Pitt  moved 
that the House of Commons should early in the next session 
take the subject into consideration. Wilberforce's first motion 
for a committee of the whole'House upon the question was made 
on March 19, 1789, and this committee proceeded t o  business 
on May 12 of the same year. After an admirable speech, Wilber- 
force laid on the table 12 resolutions which were intended as  the 
basis of a future motion for the abolition of the trade. The dis- 
cussion of these was postponed to, the next session, and in 1790- 
91 evidence was taken upon them. At length, on April 18 of the 
latter year, a motion was made for the introduction of a bill to  
prevent the further importation of slaves into the British colonies 
in the West Indies. Opinion had been prejudiced by the insur- 
rections in St. Domingo and Martinique, and in the British island 
of Dominica; and the motion was defeated by 163 votes against 
88. Legislative sanction was, however, given to the establish- 
ment of the Sierra Leone company, for the colonization of a 
district on the west coast of Africa and the discouragement of 
the slave trade there. It was hoped a t  the time that that place 
would become the centre from which the civilization of Africa 
would proceed; but this expectation was not fulfilled. On April 
2, 1792 Wilberforce again moved that the trade ought to  be 
abolished; an amendment in favour of gradual abolition was 
carried, and it  was finally resolved that the trade should cease 
on Jan. I, 1796. When a similar motion was brought forward 
in the Lords the consideration of it  was postponed to the fol- 
lowing year, in  order to  give time for the examination of wit- 
nesses by a committee of the House. A bill in the Commons in 
the following year to abolish that part of the trade by  which 
British merchants supplied foreign settlements with slaves was 
lost on the third reading; i t  was renewed in the Commons in 
1794 and carried there, but defeated in the Lords. Then followed 
several years during which efforts were made b y  the abolitionists 
in parliament with little success. But in 1806, Lord Grenville 
and Fox having come into power, a bill was passed in both Houses 
to put an end to the British slave trade for foreign supply, and to 
forbid the importation of slaves into the colonies won by the 
British arms in the course of the war. On June 10 of the same year 
Fox brought forward a resolution "that effectual measures should 
be taken for the abolition of the African slave trade in such 
a manner and at such a period as should be deemed advisable," 
which was carried by a large majority. A similar resolution was 
successful in the House of Lords. A bill was then passed through 
both Houses forbidding the employment of any new vessel 
in the trade, Finally, in 1807, a bill was presented by Lord 
Grenville in the House of Lords providing for the abolition 
of the trade, was passed by a large majority, was then sent to the 
Commons (where it was moved by Lord Howick), was there 
amended and passed, and received the royal assent on March 
25. The bill enacted that no vessel should clear out for slaves 
from any port within the British dominions after May I, 1807, 
and that no slave should be landed in the colonies after March 
I ,  1808. 

I n  1807 the African Institution was formed, with the primary 
objects of keeping a vigilant watch on the slave traders and 
procuring, if possible, the abolition of the slave trade by the other 
European nations. I t  was also to be made a n  instrument for 
promoting the instruction of the negro races and diffusing in- 
formation respecting the African continent. 

The act of 1807 was habitually violated, as thc traders knew 
that, if one voyage in three was successfu1, they were abundantly 
remunerated for their losses. This state of things, it  was piain, 
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must continue as  long as the trade was on!y a contraband cam- 1 
merce, involving merely pecuniary penalties. Accordingly, in 
1811, Brougham carried through parliament a bill declaring the 
traffic to  be a felony punishable with transportation. Some years 
later another act was passed, making it  a capital offence; but 
this was afterwards repealed. The law of 1811 proved effectual 
and brought the slave trade to  an end so far  as the British 
dominions were concerned. 

F r e n c h  Abolition.- The abolition of the French slave trade 
was preceded by struggles and excesses. The western part of St. 
Domingo, nominally belonging to Spain, had been occupied by 
buccaneers, who were recognized and supported by the French 
Government, and had been ceded to France at  the Peace of 
Ryswick in 1697. So vast was the annual importation of en- 
slaved negroes into this colony before 1791 that the ratio of 
the blacks to  the whites was as 16 to I. In  that year there were 
in French St. Domingo 480,000 blacks, 24,000 mulattoes and 
only 30,000 whites. The French law for the regulation of slavery 
in the plantations, known as the Code h'oir (framed under Louis 
XIV. in 1685), was humane in its spirit; but we are informed 
that its provisions were habituaiiy disregarded by the pianters, 
whilst the free mulattoes laboured under serious grievances and 
were exposed to irritating indignities. A "SociCtC des Amis des 
Noirs" was formed in Paris in 1788 for the abolition, not only 
of the slave trade, but of slavery itself. The president was Con- 
dorcet, and amongst the members were the duc de la Rochefou- 
cault, the abbC Gregoire, Brissot, Clavikre, PCtion and La Fayette; 
Mirabeau was an active sympathizer. The great motor of the 
parallel effort in  England was the Christian spirit; in  France 
it was the enthusiasm of humanity which was associated with the 
revolutionary movement. There were in 1789 a number of 
mulattoes in Paris, who had come from San Dorningo to assert 
the rights of the people of colour in that colony before the 
national assembly. The Declaration of the Rights of Man in 
Aug. 1789 seemed to meet their claims, but in March 1790 
the assembly, alarmed by rumours of the discontent and dis- 
affection of the planters in San Domingo, passed a resolution 
that it  had not been intended to comprehend the internal govern- 
ment of the colonies in the constitution framed for the mother 
country. Vincent OgC, one of the mulatto delegates in Paris, 
disgusted a t  the overthrow of the hopes of his race, returned 
to San Domingo, and on landing in Oct. 1790 addressed a letter 
to the governor announcing his intention of taking up arms on 
behalf of the mulattoes if their wrongs were not redressed. H e  
rose accordingly with a few followers, but was soon defeated and 
forced to take refuge in the Spanish part of the island. He after- 
wards surrendered, was tried and sentenced to be broken on the 
wheel. When the news of this reached Paris, i t  created a strong 
feeling against the planters; and on the motion of the abbC 
Gregoire it  was resolved by the assembly on May 15, I791 "that 
the people of colour resident in the French colonies, born of 
free parents, were entitled to, as of right, and should be allowed, 
the enjoyment of all the privileges of French citizens, and among 
others those of being eligible to seats both in the parochial and 
colonial assemblies." On Aug. 23 a rebellion of the negroes broke 
out in  the northern province of San Domingo, and soon extended 
to the western province, where the mulattoes and blacks combined. 
Many enormities were committed by the insurgents, and were 
avenged with scarcely inferior barbarity. The French assembly, 
fearing the loss of the colony, repealed on Sept. 24 the decree 
of the preceding May. This vacillation put an end to all hope 
of a reconciliation of parties in the island. Civil commissioners 
sent out from France quarrelled with the governor and called 
the revolted negroes to  their assistance. The white inhabitants 
of Cape Francois were massacred and the city in great part 
destroyed b y  fire. The planters now offered their allegiance t o  
Great Britain; and an English force landed in the colony. But 
it was insufficient to  encounter the hostility of the republican 
troops and the revolted negroes and mulattoes; it  suffered from 
disease, and was obliged to evacuate the island in 1798. On the 
departure of the British the Government remained in the hands 
of Toussaint I'Ouverture (q.v.). Slavery had disappeared; the 

blacks were employed as hired servants, receiving for their re- 
muneration the third part of the crops they raised; and the 
population was rapidly rising in civilization and comfort. The  
whole island was now French, the Spanish portion having been 
ceded by the Treaty of Basle. The wish of Toussaint was that 
San Domingo should enjoy a practical independence whilst recog- 
nizing the sovereignty and exclusive commercial rights of France. 
The issue of the violent and treacherous conduct of Bonaparte 
towards the island was that the blacks drove from their soil 
the forces sent to subdue them, and founded a constit~ition of 
their own, which was more than once modified. There can be 
no doubt that the Government of the Restoration, in  seeking 
to obtain possession of the island, had the intention of re- 
establishing slavery, and even of reopening the slave trade for 
the purpose of recruiting the diminished population. But Bona- 
parte abolished that trade during the Hundred Days, though 
he also failed to  win back the people of San Domingo, or, as  it  
was now called by  its original name, Haiti, to  obedience. The 
Bourbons, when again restored, could not reintroduce the slave 
trade; the notion of conquering the island had to be given up ;  
and its independer~ie was formally recogrized in 182 j. (See  
HAITI.) 

Progress of t h e  Movement.-England had not been the 
first European Power to  abolish the slave trade; that honour 
belongs to Denmark; a royal order was issued on May 16, 1792 
that the traffic should cease i n  the Danish possessions from the 
end of 1802. The United States had in 1794 forbidden any par- 
ticipation by American subjects in  the slave trade to  foreign 
countries; they now prohibited the importation of slaves from 
Africa into their own dominions. This act was passed on March 
2, 1807; it  did not, however, come into force till Jan. I, 1808. 
At the Congress of Vienna (Nov. 1814) the principle was ac- 
knowledged that the slave trade should be abolished as soon 
as possible; but the determination of the limit of time was re- 
served for  separate negotiation between the Powers. I t  had been 
provided in a treaty between France and Great Britain (May 
30, 1814) that no foreigner should in future introduce slaves 
into the French colonies, and that the trade should be absolutely 
interdicted to the French themselves after June I ,  1819. This 
postponement of abolition was dictated by the wish to  intro- 
duce a fresh stock of slaves into Haiti, if that island should be 
recovered. Bonaparte, as we have seen, abolished the French 
slave trade during his brief restoration, and this abolition was 
confirmed a t  the second Peace of Paris on Nov. 20, 1815, but'it 
was not effectually carried out by French legislation until March 
1818. I n  Jan. 1815 Portuguese subjects were prohibited from 
prosecuting the trade north of the equator, and the term after 
which the traffic should be everywhere unlawful was fixed t o  end 
on Jan. 21, 1823, but was afterwards extended to Feb. 1830; 
England paid fgoo,ooo as a compensation to the Portuguese. 
A royal decree was issued on Dec. 10, 1536, forbidding the export 
of slaves from any Portuguese possession. But this decree was 
often violated. I t  was agreed that the Spanish slave trade should 
come to an end in 1820, England paying to Spain a n  indemni- 
fication of £400,000. The Dutch trade was closed in 1814; the 
Swedish had been abolished in 1813. By the Peace of Ghent, 
Dec. 1814, the United States and England mutually bound them- 
selves to  do all in their power to  extinguish the traffic. I t  was 
at  once prohibited in several of the South American States when 
they acquired independence, as in La Plata, Venezuela and Chile. 
In  1831 and 1833 Great Britain entered into an arrangement with 
France for  a mutual right of search within certain seas, to  which 
most of the other Powers acceded; and by the Ashburton 
Treaty (1842) with the United States provision was made for the 
joint maintenance of squadrons on the west coast of Africa. By 
all these measures the slave trade, so far  as i t  was carried on 
under the flags of European nations o r  for the supply of their 
colonies, ceased to exist. 

Ant i - s lavery  Movement.--Meantime another and more radi- 
cal reform had been in preparation and was already in progress, 
namely, the abolition of slavery itself in the foreign possessions 
of the several States of Europe. When the English slave trade 
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had been closed, it was found that the evils of the traffic, as still 
continued by several other nations, were greatly aggravated. In 
consequence of the activity of the British cruisers the traders 
made great efforts to  carry as many slaves as possible in every 
voyage, and practised atrocities to get rid of the slaves when 
capture was imminent. I t  was, besides, the interest of the cruisers, 
who shared the price of the captured slave-ship, rather to  allow 
the slaves to  be taken on board than to prevent their being 
shipped a t  all. Thrice as great a number of negroes as before, it 
was said, was exported from Africa, and two-thirds of these were 
murdered on the high seas. I t  was found also that the abolition 
of the British slave trade did not lead to an improved treatment 
of the negroes in the West Indies. The slaves were overworked 
now that fresh supplies were stopped, and their numbers rapidly 
decreased. I n  1807 there were in the West Indies 800,ooo; in 
1830 they were reduced to 700,000. I t  became more and more 
evident that the evil could be stopped only by  abolishing slavery 
altogether. 

An appeal was made by  Wilberforce in 1821 t o  Thomas Fowell 
Buxton to undertake the conduct of this new question in parlia- 
ment. An anti-slavery society was established in 1823, the prin- 
cipal members of which, besides Wilberforce and Buxton, were 
Zachary Macaulay, Dr. Lushington and Lord Suffield. Buxton 
moved on May 5, 1823, that the House should take into considera- 
tion the state of slavery in the British colonies. The object he 
and his associates had then in view was gradual abolition by 
establishing something like a system of serfdom for existing 
slaves, and passing a t  the same time a measure emancipating all 
their children born after a certain day. Canning carried against 
Buxton and his friends a motion to the effect that the desired 
ameliorations in the condition and treatment of the slaves should 
be recommended by the home Government to  the colonial legis- 
latures, and enforced only in case of their resistance, direct ac- 
tion being taken in the single instance of Trinidad, which, being 
a Crown colony, had no legislature of its own. A well-conceived 
series of measures of reform was accordingly proposed to the 
colanial authorities. Thereupon a general outcry was raised by 
the planters a t  the acquiescence of the Government in the prin- 
ciples of the anti-slavery party. A vain attempt being made in 
Demerara to  conceal from the knowledge of the slaves the ar- 
rival of the order in council, they became impressed with the 
idea that they had been set free, and accordingly refused to work, 
and, compulsion being resorted to, offered resistance. Martial 
law was proclaimed; the disturbances were repressed with great 
severity; and the treatment of the missionary Smith, which was 
taken up and handled with great ability by Brougham, awakened 
strong feeling in England against the planters. The question, how- 
ever, made little progress in parliament for some years, though 
Buxton, William Smith, Lushington, Brougham, Mackintosh, But- 
terworth and Denman, with the aid of Z. Macaulay, James 
Stephen, and others, continued the struggle, only suspending it 
during a period allowed to the local legislatures for carrying into 
effect the measures expected from them. In  1828 the free people 
of colour in the colonies were placed on a footing of legal equality 
with their fellow-citizens. I n  1830 the public began to be aroused 
to a serious prosecution of the main issue. I t  was becoming plain 
that the planters would take no steps tending to the future libera- 
tion of the slaves, and the leaders of the movement determined 
to urge the entire abolition of slavery a t  the earliest practicable 
period. The Government continued to hesitate and to press for 
mitigations of the existing system. At length in 1833 the Ministry 
of Earl Grey took the question in hand and carried the abolition 
with little difficulty, the measure passing the House of Commons 
on Aug. 7, 1833, and receiving the royal assent on the 28th. A 
sum of 20 millions sterling was voted as compensation to the 
planters. A system of apprenticeship for seven years was estab- 
lished as  a transitional preparation for liberty. The slaves were 
bound to work for their masters during this period for three- 
fourths of the day, and were to be liable to corporal punishment 
if they did not give the due amount of labour. The master was, 
in return, to  supply them with food and clothing. All children 
under six years of age were to be a t  once free, and provision was 

to  be made for their religious and moral instruction. Many 
thought the postponement of emancipation unwise. Immediate 
liberation was carried out in Antigua, and public tranquillity was 
so far from being disturbed there that the Christmas of 1833 
was the first for 2 0  years during which martial law was not pro- 
claimed in order to  preserve the peace. Notwithstanding pro- 
tracted and strenuous opposition on the part of the Government, 
the House of Commons passed a resolution against the continu- 
ance of the transitional system. When this was done the local 
legislatures saw that the slaves would no longer work for  the 
masters; they accordingly cut off two years of the indentured 
apprenticeship, and gave freedom to the slaves in Aug. 1838 
instead of 1840. 

The example of Great Britain was gradually followea by the 
other European States, and some American ones had already 
taken action of the same kind. The immediate emancipation 
of the slaves in the French colonies was decreed by the Provisional 
Government of 1848. I n  1858 it  was enacted that every slave 
belonging to a Portuguese subject should be free in 20 years from 
that date, a system of tutelage being established in the meantime. 
This law came into operation on April 29, 1878, and the status 
of slavery was thenceforth illegal throughout the Portuguese 
possessions. The Dutch emancipated their slaves in  1863. Several 
of the Spanish American States, on declaring their independence, 
had adopted measures for the discontinuance of slavery within 
their limits. I t  was abolished by a decree of the Mexican re- 
public on Sept. 15, 1829. The Government of Buenos Aires en- 
acted that all children born t o  slaves after Jan. 31, 1813, should 
be free; and in Colombia it  was provided that those born after 
July 16, 1821, should be liberated on attaining their eighteenth 
year. 

Three of the most important slave systems still remained 
in which no steps towards emancipation had been taken-those 
of the Southern United States, of Cuba and of Brazil. 

S lavery  in t h e  U n i t e d  States.-Slavery was far from being 
approved in principle by the most eminent of the fathers of the 
American Union. Washington in his will provided for the emanci- 
pation of his own slaves; he said to Jefferson that it  was "among 
his first wishes to see some plan adopted by which slavery in his 
country might be abolished by law," and again he wrote that 
to this subject his own suffrage should never be wanting. John 
Adams declared his abhorrence of the practice of slave-holding, 
and said that "every measure of prudence ought to be assumed 
for the eventual total extirpation of slavery from the United 
States." Franklin's opinions we have already indicated; and 
Madison, Hamilton and Patrick Henry all reprobated the prin- 
ciple of the system. Jefferson declared in regard to  slavery, "I 
tremble for my country when I reflect that God is just." The 
last-named statesman, a t  the first Continental Congress after the 
evacuation by the British forces, proposed a draft ordinance 
(March I, 1784) for the government of the North-west Ter- 
ritory, in which i t  was provided that "after the year 1800 there 
shall be neither slavery nor involuntary servitude in any of the 
said states, otherwise than in punishment of crime." This proviso, 
however, was lost; but in the ordinance of 1787 (July 13) for 
the government of the territory of the United States north-west 
of the Ohio river, which was introduced by Nathan Dane and 
probably drafted by  Manasseh Cutler, slavery was forbidden in 
the territory. At the Convention of Philadelphia in 1787, where 
the constitution was drafted, the sentiments of the framers were 
against slavery; but South Carolina and Georgia insisted on its 
recognition as a condition of their joining the Union, and even 
an engagement for the mutual rendition of fugitive slaves was 
embodied in the Federal pact. The words "slave" and "slavery" 
were, however, excluded from the constitution, "because," as 
Madison says, "they did not choose to  admit the right of 
property in man" in direct terms; and i t  was a t  the same time 
provided that Congress might interdict the foreign slave trade 
after the expiration of 20 years. I t  must not be forgotten that 
either before or soon after the formation of tha Union the 
Northern States-beginning with Vermont in 1777, and ending 
with New Jersey in 1804--either abolished slavery or adopted 
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measures to effect its gradual abolition within their bofindaries 
But the principal operation of (at least) the latter change was 
simply to transfer Northern slaves to  Southern markets. 

We cannot follow in detail the several steps by which the slave 
power for a long time persistently increased its influence in the 
Union. The acquisition of Louisiana in 1803, which gave a 
new field for the growth of the slave power, though not made 
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in its interest, the Missouri Compromise (1820), the annexation 
of Texas (1845), the Fugitive Slave Law (1850), the Kansas- 
Nebraska bill (1854), the Dred Scott decision (1857), the at- 
tempts to  acquire Cuba (especially in 1854) and to reopen the 
foreign slave trade ( I  859-60), were the principal steps-only 
some of them successful-in its career of aggression. They roused 
a determined spirit of opposition, founded on deep-seated con- 
victions. The pioneer of the more recent abolitionist movement 
was Benjamin Lundy (1789-1839). H e  was followed by William 
Lloyd Garrison (1805-79), Elijah P. Lovejoy (1802-37)-a 
martyr, if ever there was one-Wendell Phillips, Charles Sum- 
ner, John Brown (b. 1800, hanged 1859), all of whom were 
in their several ways leading apostles or promoters of the cause. 
The best intellect of America outside the region of practical 
politics has been on the anti-slavery side. William E. Channing, 
R. W. Emerson, the poets Bryant, Longfellow, pre-eminently 
Whittier and Whitman, have spoken on this theme with no un- 
certain sound. The South, and its partisans in the North, made 
desperate efforts to  prevent the free expression of opinion re- 
specting the institution, and even the Christian Churches in the 
slave States used their influence in  favour of the maintenance of 
slavery. But in spite of every such effort opinion steadily grew. 
Public sentiment in the North was deeply stirred by the Uncle 
Tom's Cabi~z  (1852) of Mrs. Harriet Beecher Stowe, which, as 
Senior said, under the disguise of a novel was really a pamphlet 
against the Fugitive Slave Law. I t  gradually became apparent 
that the question could not be settled without an armed conflict. 
The election of Abraham Lincoln as president in Nov. 1860 
was the signal for the rising of the South. The North at first 
took arms simply to maintain the Union; but the farsighted 
politicians from the first, and soon the whole nation, saw that 
the real issue was the continued existence or the total abolition 
of slavery. (See UNITED STATES.) 

The war was practically closed by  the surrender at  Appomattox 
(April 9, 1865), but already in 1862 slavery in the territories 
had been abolished by  Congress; on Sept. 2 2  of the same year 
Lincoln (q .v . )  had issued the preliminary emancipation proclama- 
tion, followed on Jan. I ,  1863, by the emancipation of all slaves 
in the States in arms against the Union; and in Dec. 1865 a 
constitutional amendment was ratified abolishing and for ever 
prohibiting slavery throughout the United States. 

Cuba.-The Spanish slave code, promulgated in 1789, is ad- 
mitted on all hands to  have been very humane in its character; 
and, in consequence of this, after Trinidad had become an English 

possession, the anti-slavery party resisted-and successfully- 
the attempt of the planters (1811) to  have the Spanish law in 
that island replaced by the British. But notwithstanding this 
mildness of the code, its provisions were habitually and glaringly 
violated in the colonies of Spain, and in Cuba particularly the con- 
ditions of slavery were very bad. The slave population of the 
island was estimated in 1792 a t  84,000; in 1817 a t  179,000; in 
1827 a t  286,000; and in 1843 a t  436,000. An act was passed by 
the Spanish legislature in 1870, providing that every slave who 
had then passed, or should thereafter pass, the age of 60 should 
be at  once free, and that all yet unborn children of slaves should 
also be free. The latter, however, were to be maintained a t  the 
expense of the proprietors up to their eighteenth year, and during 
that time to be kept, as apprentices, to  such work as was suitable 
for their age. This was known as the Moret Law, having been 
carried through the house of representatives by  Seiior Moret y 
Prendergast, then minister for the colonies. By the census of 
186; there was in Cuba a tctal popu!ation of 1,370,211 persons, 
of whom ;64,750 were whites and 605,461 black or coloured; 
and of the latter number 225,938 were free and 379,523 were 
siaves. In  1873 the Cubans roughly esiimared the population 
a t  1,500,ooo-of whom ~OO,OOO, or one-third, were slaves. In  
1885, i t  was stated that "the institution was rapidly dying- 
that in a year, or a t  most two, slavery, even in its then mild 
form, would be extinct." 

Brazil.-There was a convention between Great Britain and 
Brazil in 1826 for the abolition of the slave trade, but it  was 
habitually violated in spite of the English cruisers. I n  1830 the 
traffic was declared piracy by the emperor of Brazil. England 
asserted by the Aberdeen Act (1845) the right of seizing sus- 
pected craft in Brazilian waters. Yet by the connivance of the 
local administrative authorities 54,000 Africans continued to be 
annually imported. In  1850 the trade is said to have been de- 
cisively put down. The planters and mine proprietors cried out 
against this as a national calamity. The closing of the traffic 
made the labour of the slaves more severe, and led to  the em- 
ployment on the plantations of many who before had been en- 
gaged in domestic work; but the slavery of Brazil had always been 
lighter than that of the United States. On Sept. 28, 1871, the 
Brazilian chambers decreed that slavery should be abolished 
throughout the empire. Though existing slaves were to  remain 
slaves still, with the exception of those possessed by the Govern- 
ment, who were liberated by the act, facilities for emancipation 
were given; and it was provided that all children born of female 
slaves after the day on which the law passed should be free. 
They were, however, bound to serve the owners of their mothers 
for a term of 2 1  years. A clause was inserted t o  the effect that 
a certain sum should be annually set aside from fines to  aid 
each province in emancipating slaves by purchase. Seven years 
before the passing of this act the emperor, whose influence had 
always been exerted in favour of freedom, had liberated his 
private slaves, and many Brazilians after 1871 followed his ex- 
ample. Finally, in 1888 the chambers decreed the total abolition 
of slavery, some 700,ooo persons being accordingly freed. 

Disguised S lave  Trade.-In the colonies of more than one 
European country, after the prohibition of the slave trade, at- 
tempts were made to replace i t  by a system of importing labour- 
ers of the inferior races under contracts for a somewhat length- 
ened term; and this was in several instances found to degenerate 
into a sort of legalized slave traffic. About 1867 we began to 
hear of a system of this kind which was in operation between the 
South Sea islands and New Caledonia and the white settlements 
in Fiji. I t  seems to have begun in really voluntary agreements; but 
for these the unscrupulous greed of the traders soon substituted 
methods of fraud and violence. The natives were decoyed into 
the labour ships under false pretences, and then detained by force; 
or they were seized on shore or in their canoes and carried on 
board. The nature of the engagements to go and work on the 
plantations was not fully explained to them, and they were hired 
for periods exceeding the legal term. The area of this trade was 
ere long further extended. I n  1884 attention was drawn in a 
special degree to  the Queensland traffic in Pacific Islanders by  the 
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"Hopeful" trials, and a Government commission was appointed 
to  enquire into the methods followed by labour ships in recruiting 
the natives of New Guinea, the Louisiade archipelago and the 
D'Entrecasteaux group of islands. The result of the investiga- 
tions, during which nearly 500 witnesses were examined, was 
the disclosure of a system which in treachery and atrocity was 
little inferior to the old African slave trade. These shameful 
deeds made the islanders regard it  as a duty to  avenge their 
wrongs on any white men they could entice upon their shores. 
The bishop of Melanesia, John Coleridge Patteson, fell a victim 
t o  this retaliation in the island of Nukapu on Sept. 20, 18 71. 

I t  now remains to consider the slavery of primitive origin which 
has existed within recent times, or continues to exist, outside of 
the Western world. 

Russ ian  Serfdom.-In Russia, a country which had not the 
same historical antecedents with the Western nations, properly 
so called, and which is, in fact, more correctly classed as  Eastern, 
whilst slavery had disappeared, serfdom was in force down to 
recent days. The rural population of that country, a t  the earliest 
period accessible to  our enquiries, consisted of ( I )  slaves, (2) 
free agricultural labourers and (3)  peasants proper, who were 
small farmers or cottiers and members of a commune. The 
sources of slavery were there, as elsewhere, capture in war, 
voluntary sale by poor freemen of themselves, sale of insolvent 
debtors and the action of the law in certain criminal cases. In 
the 18th century we find the distinction between the three classes 
named above effaced and all of them merged in the class of serfs, 
who were the property either of the landed proprietors or of 
the State. They were not even adscripti glebae, though forbidden 
to migrate; an imperial ukase of I 721 says, "the proprietors sell 
their peasants and domestic servants, not even in families, but 
one by  one, like cattle." This practice, a t  first tacitly sanctioned 
by the Government, which received dues on the sales, was at  
length formally recognized by several imperial ukases. Peter the 
Great imposed a poll-tax on all the members of the rural popula- 
tion, making the proprietors responsible for the tax charged on 
their serfs; and the "free wandering people" who were not willing 
to  enter the army were required to settle on the land either as 
members of a commune or as serfs of some proprietor. 

The system of serfdom attained its fullest development in the 
reign of Catherine 11. The serfs were bought, sold and given in 
presents, sometimes with the land, sometimes without it, some- 
times in families and sometimes individually, sale by public auc- 
tion being alone forbidden, as "unbecoming in a European state." 
The proprietors could transport without trial their unruly serfs 
to  Siberia or send them to the mines for life, and those who pre- 
sefited complaints against their masters were punished with the 
knout and condemned to the mines. The first symptoms of a 
reaction appear in the reign of Paul (1796-1801). H e  issued 
an ukase that the serfs should not be forced to work for their 
masters more than three days in  each week. There were several 
feeble attempts a t  further reform, and even abortive projects of 
emancipation, from the commencement of the 19th century. But 
no decisive measures were taken before the accession of Alexander 
11. (1855). That emperor, after the Crimean War, created a 
secret committee composed of the great officers of State, called 
the chief committee for peasant affairs, t o  study the subject of 
serf-emancipation. Of this body the grand-duke Constantine was 
an energetic member. T o  accelerate the proceedings of the com- 
mittee advantage was taken of the following incident. In  the 
Lithuanian provinces the relations of the masters and serfs were 
regulated in the time of Nicholas by what were called inventories. 
The nobles, dissatisfied with these, now sought to have them 
revised. The Government interpreted the application as  implying 
a wish for the abolition of serfdom, and issued a rescript authoriz- 
ing the formation of committees to  prepare definite proposals 
for a gradual emancipation. A circular was soon after sent to 
the governors and marshals of the nobility all over Russia proper, 
informing them of this desire of the Lithuanian nobles, and setting 
out the fundamental principles which should be observed "if the 
nobles of the provinces should express a similar desire." Public 
opinion strongly favoured the projected reform; and even the 

masters who were opposed to i t  saw that, if the operation became 
necessary, it would be more safely for their interests entrusted 
to the nobles than to the bureaucracy. Accordingly during 1858 
a committee was created in nearly every province in which serf- 
dom existed. From the schemes prepared by these committees, 
a general plan had to be elaborated, and the Government ap- 
pointed a special imperial commission for this purpose. 

The plan was formed, and, in spite of some opposition from 
the nobles, which was suppressed, it  became law, and serfdom 
was abolished (Feb. 19-March 3, 1861). (See RUSSIA.) The 
total number of serfs belonging to proprietors at  the time of the 
emancipation was 21,625,609, of whom 20,158,231 were peasant 
serfs and 1,467,378 domestic serfs. This number does not include 
the State serfs, who formed about one-half of the rural population. 
Their position had been better, as a rule, than that of the serfs 
on private estates; i t  might, indeed, R. D. M. Wallace says, be 
regarded as "an intermediate position between serfage and free- 
dom." Amongst them were the serfs on the lands formerly 
belonging to the Church, which had been secularized and trans- 
formed into State demesnes by Catherine 11. There were also 
serfs on the apanages affected to the use of the imperial family; 
these amounted to nearly three and a half millions. Thus by the 
law of 1861 more than 40 millions of serfs were emancipated. 

(J. K. I.) 
AFRICA AND THE EAST 

I n t e r n a l  a n d  E x t e r n a l  Slave-Trade.-The conscience of 
the civilized world had revolted from the cruelties of the slave- 
depots on the West African coast and the horrors of the transit of 
the close-packed human cargoes across the Atlantic, but little was 
known of the methods by which the slaves were obtained, or of the 
raids and the burning of villages and the wholesale depopulation 
of large regions to supply the slave-markets in Mohammedan 
countries in the East, and the demand in Africa itself. These first 
became known t o  Europe from the descriptions of the early explor- 
ers in the middle of the 19th century-notably by Dr. Livingstone 
in the east, Dr. Barth in the west and Sir Samuel Baker in the 
north. I t  was estimated by Livingstone that a t  least ten lives were 
sacrificed for each slave who reached the coast, and probably 50% 
of those who were shipped never reached their destination. T o  
these appalling figures must be added the numbers exported from 
the northern ports and those required for the internal market. 

L a n d  Routes  a n d  I n t e r n a l  Demand.-The principal routes 
from the regions south of the Sahara lay across the desert from 
Timbuktu, Kano and Kuka (Bornu) to Morocco and Bengasi on 
the Mediterranean littoral for export to Turkey, and from Tad- 
jurah (Red Sea), Zanzibar, Kilwa and other ports on the East 
African coast for export t o  Arabia and Iran. The principal internal 
demand, which, unlike the Atlantic trade, included women and 
eunuchs for Moslem harems, was by the Mohammedan kingdoms 
in West and North Africa, by Morocco, Egypt and Zanzibar, and 
by the Christian kingdom of Abyssinia. There was also a demand 
by Negro kingdoms such as Uganda, Benin and Dahomey, while 
throughout Africa dominant tribes held their captives in war as 
slaves, and raided their neighbours t o  capture women. I n  these 
Negro kingdoms and tribes large numbers of slaves were sacrificed 
in pagan ceremonials, on the death of the chief o r  of their owners. 

Abol i t ion  of Slavery.-The revelations regarding the nature 
of slavery which accompanied the long struggle for the abolition 
of the Atlantic trade conducted by Europe and America, and the 
practical demonstration of the futility of treaties and edicts even 
when backed by force t o  cope with smugglers (see p. 785), had 
naturally given rise to  a crusade against the institution of slavery 
itself, and for the emancipation of the slaves held by civilized 
nations. This was gradually achieved in varying conditions as  
regards compensation t o  owners and provision for the freed slaves. 
SO far as Britain was concerned total abolition in all British over- 
seas possessions was enacted as early as 1833, and the same result 
was effected more gradually in India by the abolition of the legal 
status of slavery in 1843. I n  the United States emancipation 
took place in 1863. 

East  Afr ican  Slave-Trade.-The export of slaves from East 
Africa to Arabia, I ran and India had been a lucrative trade for 
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centuries. I n  ~ 8 x 2  the British Government brought pressire to 
bear on Seyid-bin-Sultan, who had asserted his rule over Muscat 
in the Persian gulf and over the island of Zanzibar, which was the 
emporium of the trade from East Africa. I t  was not however until 
1822 that he agreed under the Moresby Treaty to restrict the over- 
seas traffic within a limit which excluded Iran and India. In  1840 
he transferred his capital to Zanzibar, and in 1845 he yielded to 
further pressure and agreed to prohibit entirely the export of 
slaves, from which he had derived a revenue of over £20,000 per 
annum. 

The organized Arab bands in the interior continued t o  send 
slaves to the coast who were surreptitiously shipped in dhows un- 
der conditions even worse than the "Middle Passage" across the 
Atlantic had been, in spite of the patrol maintained by British war- 
vessels and the sultan's edicts. The British Government therefore 
dispatched a mission under Sir Bartle Frere in 1872 to demand 
the complete abolition of the traffic and the closure of the slave- 
markets. The sultan was compelled to accept, and under the influ- 
ence of Sir John Kirk did his best to  enforce his decrees with the 
aid of a well organized force on the mainland. In  1876 on his own 
initiative he even concluded a treaty by which the access of slaves 
to the coast port was forbidden. 

I n t e r n a t i o n a l  Pledges.-International reprobation of the 
slave-trade was first expressed at  the Congress of Vienna in 1815, 
and in 1885 the Berlin Act pledged the 13 nations of Europe and 
the United States "to watch over the preservation of the native 
tribes . . . and to help in suppressing slavery and especially the 
slave-trade." Four years later (1889) when the "Partition of 
Africa" between the European Powers had taken definite shape, 
the signatories of the Berlin Act-to whom were added Iran, Zan- 
zibar and the Congo Free State-assembled in Brussels at the 
instance of Queen Victoria, with the declared object of "putting 
an end to the crimes and devastations engendered by the traffic in 
African slaves, protecting effectively the aboriginal populations of 
Africa, and insuring for that vast continent the benefits of peace 
and civilization." As regards the sea-borne slave-trade reciprocal 
rights of search, capture and trial of vessels under 500 tons were 
prescribed by the "General Act" within the "Maritime Zone" 
(formed by the coasts of the Indian ocean from Baluchistan to  
Quillimane, S. Lat. IS", including the Persian gulf and the Red 
sea, and thence back, including Madagascar), and strict regula- 
tions were enacted as to the use of the flag of a signatory Power 
and the carrying of Negro passengers in native vessels. 

As regards the internal traffic the Act prohibited the introduc- 
tion into Africa between 20" North, and 22' South Lat. of all fire- 
arms and ammunition other than flint-lock guns and trade pow- 
der, except under effective guarantees. I t  proposed the establish- 
ment of "strongly occupied stations" as refuges for the native 
population, of cruisers, fortified posts and expeditions for repres- 
sive action. I t s  framers could not foresee the astonishing rapidity 
with which the Powers in control, eager to substantiate their 
frontiers by "effective occupation," would hasten in the words of 
the Act "the progressive organization of the administrative, judi- 
cial, religious and military services, as the most effective means 
of counteracting the slave-trade." 

Effect of E u r o p e a n  Control.-The internal slave-trade did 
not however disappear without a struggle. In  the eastern Sudan 
the suppression of the Turco-Egyptian slave-raiders by Baker and 
Gordon had been effaced by the sanguinary rule of the Mahdi, 
until conquered by Kitchener in 1898. The consolidation of French 
rule in the north, and the final defeat of Samory and other power- 
ful Mohammedan potentates in the west, put an end to the organ- 
ized traffic in slaves. I n  Nigeria the power of the Mohammedan 
rulers who annually employed large armies in raiding for slaves, 
and had depopulated great regions, was broken in 1902-03, and 
slave-raiding was stopped. Jn the Congo region Tippoo Tib, Ruma- 
liza and other notable east-coast Arabs who were practically inde- 
pendent of Zanzibar were crushed by King Leopold of Belgium 
after a severe struggle. In  Nyasaland-a favourite hunting-ground 
of the Zanzibar slavers-a stand had been made by a Scottish 
trading company, and when control was assumed by Great Britain, 
the raids of the slavers were suppressed. The advent of Europe 

was probably only just in time to anticipate and prevent a Moham- 
medan domination in centrai Africa. Before the close of the first 
decade of the 20th century the whole of Africa except Abyssinia 
and Liberia had come under European control and a more or less 
effective administration had been established. 

A b o l i t i o n  of Slavery.-The abolition of the Atlantic slave- 
trade had proved ineffective to cope with the illicit traffic until 
followed by the abolition of slavery itself. So also in Africa, 
though the conditions were not the same. I n  the United States and 
the West Indies slaves were required for work on plantations 
owned by white men, but in Moslem countries and in Abyssinia 
the institution was so intimately interwoven in the social fabric 
that sudden and enforced emancipation would bring ruin and 
misery to the slaves not less than to their owners. 

Moslem a n d  ~ o s a i c  Slavery-The Koran enjoins the good 
treatment of the slave, and manumission is encouraged as an act 
of piety. The child of a slave-concubine by her master is free- 
born, and the mother is usually freed also. The slave "born in 
the house" is generaiiy regarded as a member of the family, and 
to sell such a slave, except for incorrigible misconduct, would be 
condemned by public opinion. The favourite slaves of a ruler 
often hold high office as confidential advisers, as administrators of 
provinces or as leaders in the army. The master is bound to care 
for his slave in sickness and old age, and to maintain his wife and 
family. Facilities are afforded for self-redemption and for ran- 
som. The so-called "praedial slaves" on the other hand would gen- 
erally be members of a conquered tribe, who remained on the land 
which had passed into the hands of the conqueror. Their status 
differed entirely from that of a slave (see below). Somewhat sim- 
ilar conditions were prescribed by the Mosaic code in Abyssinia, 
but in both cases constant raids for new slaves depopulated the 
adjacent tribes. 

The Act of 1833 which emancipated the slaves in British colo- 
nies did not seriously affect Africa except the Cape Colony, for 
the newly acquired territories were protectorates to which it  did 
not apply. I t  was possible therefore to  proceed more gradually by 
abolishing the legal status of slavery instead of by immediate 
and compulsory emancipation. No court of law can then recognize 
any rights based on the claim of any person to property in the per- 
son of another. Every slave can assert his freedom without any 
ransom or formality, and an owner is liable t o  process of law for 
attempting to detain a slave agajnst his will, o r  t o  capture a run- 
away. On the other hand, i t  is not a crime for a master to  retain a 
slave if both desire to remain in that relationship. I t  is permissive 
bs contrasted with compulsory emancipation. Local ordinances 
have at  the same time enacted that the acquisition of new slaves 
and all dealings in slaves are a penal offence, and that all children 
born after the date of the ordinance are free-born. These methods 
were effective in Nigeria, and were adopted by the emperor of 
Abyssinia, with much success prior to the conquest of the country 
by Italy in 1936. 

Convention,  1919.-After the World War of 1914-18 a new 
Convention was signed at  St. Germain in 1919 by the victorious 
Powers, to  which Germany's adherence was required by the Treaty 
of Versailles. I t  superseded the Berlin and Brussels Acts, and con- 
tained a single clause in which the signatories pledged themselves 
"to endeavour to secure the complete suppression of slavery in all 
its forms and of the slave-trade by land and sea." The connotation 
of slavery was thus extended to conditions in restraint of liberty 
analogous to slavery. 

League  Committee,  1924, a n d  Convent ion ,  1926.-The 
need of a precise definition of the meaning of the words "Slavery 
in all its forms," combined with a recrudescence of the overseas 
traffic from the Red sea to Arabia, the conditions prevailing in 
Liberia and Abyssinia, and the continuance of slavery in some 
countries of Asia, prompted the Council of the League to appoint 
a "Committee of Experts'! in 1924, to investigate and make pro- 
posals. The committee recommended that a Slavery Convention 
-not confined to Africa like the previous Acts-should be en- 
acted. I t  discussed various conditions restrictive of liberty which 
might be held to be analogous to slavery such as : ( I )  the acquisj- 
tion of girls by purchase disguised as dowry; (2) the adoption of 
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children for the sake of profit from their labour or sale; (3)  debt 
bondage and pledging of persons; and (4) compulsory labour paid 
or unpaid. 

S l a v e r y  Convention,  1926.-A draft Convention was accord- 
ingly drawn up by a committee of the League. I t  did not however 
define the meaning of "slavery in all its forms," but "believed that 
all the conditions mentioned by the (previous) committee are 
covered by the definition of slaveryn-which they formulated as, 
"The status or condition of a person over whom any or all of the 
powers attaching to the right of ownership are exercised." The 
Convention was finally enacted in 1926, and has been ratified by 
29 States (1938). 

Forced  L a b o u r  Convention,  1930.-The question of Forced 
Labour was referred to the International Labour Office, which, 
with the active assistance of a new "Committee of Experts." drew 
up  a draft Convention. After circulation to Governments and 
revision it  was enacted in 1930 and has been ratified by 19 States 
(.1939). "Forced or compulsory labour" (other than penal labour) 
is defined as "work or service exacted under menace of a penalty." 
Any form of compulsion for private profit is absolutely prohibited, 
and Governments may resort to  compulsion only if the labour is 
fully paid, and employed only under strict safeguards for urgent 
work. 

Second S l a v e r y  Committee,  1932.-The results of these ef- 
forts to arouse international interest in the suppression of slavery 
were disappointing, and the Assembly of the League accordingly 
agreed in Jan. 1932 to appoint a second committee to report prog- 
ress and to make practical suggestions. I t s  principal recommenda- 
tion was that a permanent committee of seven members of differ- 
ent nationalities should be appointed t o  meet biennially and report 
to  the League. 

P e r m a n e n t  S lavery  Committee.-The recommendation was 
accepted, and an "Advisory Committee of Experts" was appointed 
in Oct. 1932. The Council of the League had encountered vehe- 
ment opposition on the part of certain Powers who feared inter- 
ference with their national sovereignty. The prescribed regula- 
tions imposed such restrictions as practically to render the work of 
the committee of little value. I ts  duties were defined as "strictly 
advisory, and it  will have no powers of supervision. . . . I t  shall 
not be competent to  hear depositions." I t  will study documents 
transmitted by Governments, through whom any organizations or 
persons must submit complaints or observations, and if such ob- 
servations concern another State they must be sent to  it through 
the Council. The subject of Forced Labour was excluded. The 
committee met in Jan. 1934, and in each of the following four 
years. The report of each session-to which are annexed copies of 
the documents received and examined-are printed as League pub- 
lications for sale. They deal in successive chapters with ( I )  gen- 
eral progress, in suppression; (2) slave-raiding and slave-trade; 
(3) born slaves; and (4) conditions analogous to slavery, viz., 
debt-slavery and pawning, disguised adoption and marriage of 
girls, and serfdom. 

G e n e r a l  Progress: Arabia.-Throughout the crusade against 
the East African slave-trade Arabia has been the principal, and 
latterly practically the only destination of the sea-borne traffic. 
I t s  independent sultans have since the time of Abraham tena- 
ciously maintained the immemorial institution of slavery. The de- 
cree of Oct. 1936 by King Abdul Aziz ibn Sa'ud is, in consequence 
of his conquest of Nejd and the Hedjaz (including the pilgrim 
shrine a t  Mecca), by far the most notable advance in the suppres- 
sion of slavery and the slave-trade which has taken place in recent 
years. 

I t  prohibits the importation of slaves by sea into Saudi Arabia, 
and by land except of duly certified slaves. The enslaving of any 
free person, and the possession of a slave illegally imported or 
enslaved are offences punishable by rigorous imprisonment. The 
decree further enforces "the rights of a slave against his owner." 
H e  must be clothed, fed, housed and treated as kindly as a mem- 
ber of the household. Complaints by slaves must be formally 
heard and redressed, and a free-born slave illegally enslaved since 
1344 A.H. (1926) is entitled to his freedom Slaves legally mar- 
ried, and a mother and her children may not be separated. Self- 

redemption is facilitated. Slaves must be registered and given 
identity certificates. An inspector of slave affairs is appointed 
through whom half-yearly reports to the minister must be sub- 
mitted by the local authorities. I n  view of this decree the British 
Government has withdrawn the right to manumit slaves who had 
taken refuge at  the legation at  Jedda-hitherto freely exercised. 

The declaration of a protectorate over the petty sultanates 
adjacent to  Aden has resulted in the complete suppression of the 
sea-borne traffic. I n  Lehaj possession of a slave is a penal offence, 
and effective steps are being taken towards the gradual suppres- 
sion of slavery in the lesser sultanates. In the Hadhramaut Brit- 
ish influence is being effectively exerted towards the same object. 
In  the minor sultanates bordering the Persian gulf the trade is 
dead. In Bahrein slavery is practically extinct, and in the 
sheikhdoms it  is rapidly disappearing and manumission is freely 
exercised. The patrol vessels of the British navy covered 14,538 
miles in 1937 without any captures. 

Pilgrims.-It had been found that pilgrims t o  Mecca, or their 
servants, from Africa or the Far East were frequently sold as 
slaves, having either been decoyed by a slave-dealer or because 
their compatriots had exhausted their resources and food. The 
British, French and Dutch Governments have taken effective 
measures to check this practice, if i t  persists in spite of the decree 
of King Aziz, by issuing passports, checking numbers and appoint- 
ing an agent to accompany the pilgrims. 

Abyssinia.--On the death of Menelik the Central Government 
of Abyssinia was unable effectively to control the semi-independent 
governors of provinces. The conquered tribes were subjected to 
merciless raids which extended into the Sudan. Since the admis- 
sion of his country to membership of the League in 1923 the 
regent, Ras Tafari-later Emperor Haile Selassie-had con- 
sistently endeavoured to abolish slavery in face of much opposi- 
tion. Enslaving became a capital offence, and slave-dealing was 
made liable to heavy penalties. Several categories of slaves were 
emancipated, and courts under special judges were set up to  ,deal 
with slavery cases. A Slavery Department was created under an 
able and keen director with a British officer as adviser. The re- 
forms promised success, but were cut short by the Italian con- 
quest of the country in 1936. 

Liberia.-Liberia is controlled by American Negroes who have 
little in common with the indigenous population. I n  consequence 
of reports of serious misrule-described by the United States 
Government as "hardly distinguishable from organized slave- 
trade"-the League dispatched a commission under Dr. Christy 
with two Negro colleagues. Their report fully confirmed the 
worst charges. The Government having declined the reforms pro- 
posed by a second commission under Monsieur Brunot, the League 
withdrew, and the British and American consular representatives 
left the country. I t  is understood that reforms have since been 
effected, and in Aug. 1937 the Government informed the Slavery 
Committee that slavery does not exist in Liberia-a statement 
which the committee were unable to endorse in the absence of the 
documentary information which the Liberian Government as a 
signatory of the Slavery Convention had undertaken to supply. 

Bri t ish Dependencies.-In the very primitive unadministered 
districts of Upper Burma and of Assam, where slavery till recently 
existed, it  has been forcibly suppressed. The Indian Government 
accepts responsibility in the matter for the independent States. 
The Maharajah of Nepal-a Hindu State-decreed the emancipa- 
tion of all slaves in his kingdom in 1924. I n  the Moslem emirates 
of Northern Nigeria the annual slave-raiding armies of the Fulani 
were suppressed by force in 1903. The legal status was abolished 
and compulsory emancipation was not enforced. Slaves born in 
the house who desired to retain their status have been absorbed or 
become regular servants. The same method has been adopted in the 
Anglo-Egyptian Sudan and "domestic slavery is dying by euthanasia." 
In Southern Xigeria a system called "Houge-rule" which approximated 
to legalized slavery was abolished. In Zanzibar the status of slavery 
was not abolished till 1897, and in Sierra Leone till 1928. Legislation 
abolishing the legal status has now been passed in all British pro- 
tectorates. Isolated cases of slave-dealing or of kidnapping of persons 
are offences punishable by penal servitude. Throughout Africa and 
the dependencies of the civilized nations it may be said that slavery 
as a legal institution has ceased to exist. 



SLAVERY CONVENTION- 
Analogous  Servitudes.-Debt-slavery may, as in the system of 

"Peonage" In South America (which is being investigated by the In- 
ternational Labour Office), mean involuntary life-long servitude of 
the debtor, or as in Africa and Asia, of a third person offered as 
security for the debt. The Indian Government is taking measures 
to abolish the system of debt-bondage called Bhagela in Hyderabad, 
and Gothi  and Kamza in Madras. The custom of obtaining young 
girls (Mui-Tsai  or Pei-Nu) disguised as adoption or marriage, for 
domestic labour or prostitution is age-old in China and has been 
practised by Chinese in the foreign "Settlements" and in the British, 
French, Dutch and Portuguese Eastern Colonies. The Chinese Gov- 
ernment states that it was made illegal by decree in 1936, and it is 
strictly regulated in foreign colonies by registration and constant in- 
spection I t  pertains rather to the domain of protection of women 
and children than to slavery. Serfdom differs from slavery in that a 
slave is either born in that status or is an enslaved free-man and is 
the property of his owner. A serf is generally attached to the land 
and may be transferred with it. He owes service to its owner to 
whom the usufruct (less his own sustenance) belongs. His condition 
approximates that of tenant or squatter and not slave. (Lu.1 

Bra~~oe~Ap~y.-Ancient Slavery: A. Boeckle, Public Econonay o f  
Athens (Eng. trans. G. Cornewall Lewis, 1828; 2nd ed. 1842); W. 
Blair, Inquiry into the State o f  Slavery alnong the Romans, from the 
Earliest Period to the Establishnzent o f  the Lombards i n  Italy (1833); 
A. J. C. A. Dureau de la Malle, Econonzie politique des Romains (2 
vols., 1840) ; H. Wallon, Histoire de l'esclavage dans I'antiquitd (3 
vols., 1847 ; 2nd ed., 1879) ; M. Troplong, De l'influence du  Christian- 
isme sur le droit czvil des Ronzains (2nd ed., 1855) ; A. Eberling, Die 
Sklaverei v o n  den altesten Zeiten bis auf die Gegenwart (Paderborn, 
1899) ; A. Calderini, La Manunzissione dei liberti i n  Grecia (Milan, 
1908); W. W. Buckland, T h e  Roman Law o f  Slavery (1909). See 
also R. J.  G. Mayor, "Slaves and Slavery," in A Companion to Greek 
Studies (edit. L. Whibley, 1916) ; and F. H. Marshall, "Slaves," in A 
Companion t o  Latin Studtes (edit. J. E. Sandys, 3rd ed., 1921). Medi- 
aeval Slavery and Serfdom: B. Guerard, Prologom2nes au Polyptique 
d'lrnzinon (1844) ; J. Yanoski, De l'abolition de l'esclavage ancien a u  
moyen  cige et de sa transformation en servitude de la gldbe (1860) ; G. 
Humbert, "Colonat," in the Dictionnaire des antiquitds grfcques et 
romaines (edit. C. V .  Daremberg and E. Saglio 1873-1919); C W. 
Stubbs, Constituttonal History o f  E7zgland (3 vols., 1874-78) ; N. D. 
Fustel de Coulanges, Histoire des institutions politiques de l'ancienne 
F ~ a n c e  (2nd ed., 1877) ; and Recherches sur quelques probldmes d'his- 
toire (1885), which contains an admirable discussion of the colonatus, 
founded on original texts. Colonial Slave Trade and Slavery: T. 
Clarkson, History of the Rise, Progress and Accomplishment of the 
Abolition o f  the African Slave Trade b y  the British Parliament (1808) ; 
B. Edwards, Htstory, Civil and Con~mercial, of the British West Indies 
(1793, 5th ed., 5 vols., 1819) ; Washington Irving, Life and Voyages 
of Christopher Columbus (1828; later eds., 1910, 1912, etc.) ; T. Fowell 
Buxton, African Slave Trade (2nd ed.. 1838); and The  Remedy; A 
Sequel (1840); Memoirs o f  Sir T .  F .  Bur ton  (edit. Ch. Buxton, 3rd 
ed., 1849); A. Helps, Life o f  Las Casas (1868) ; G. F. Dow, Slave 
Ships and Slaving (Salem, 1927). North American Slavery: G. M. 
Stroud, Laws Relating t o  Slavery i n  America (2nd ed., 1856); J.  E. 
Cairnes, T h e  Slave Power (1862, 2nd ed., 1863); H. Greeley, The  
American Conflict (1865) ; H. Wilson, History o f  the Rise and Fell o f  
the Slave Power in Anzerica (Boston, 1872) ; W. E. B. du Bois, Sup- 
pression of the African Slave Trade in the United States (1896); A. 
Johnson, History o f  Anzerican Politics (4th ed., 1898) ; H. E. von 
Holst, Constitutional and Political History o f  the United States (Chi- 
cago, 1899); J. C. Ballagh, History o f  Slavery in Virginia (Baltimore, 
1902) ; G. S. Merriam, T h e  Negro and the Nation (1906); B. B. Mum- 
ford, Virginia's Attitude towards Slavery (1909) ; H. H. Johnson, T h e  
Negro in the N e w  World (1910) ; N .  W. Eppes, T h e  Negro o f  the Old 
South (Chicago, 1925) ; Judicial Cases concerning American Slavery 
and the Negvo (edit. H. T. Catterall, Washington, 1926, etc ) .  See also 
many papers by various authors in Johns Hopkins University Studies 
in Historical and Political Science (1889-1902). Brazilian: J. C. 
Fletcher and S. P. Kidder, Brazil and the Bvazilians (9th ed ,  1877). 
For the African slave trade, and Egyptian and Turkish slavery, see S. 
Baker, Ismailia (1874) ; also bibliographies for LIVD-GSTONE, DAVID, 
and GORDON, CHARLES GEORGE, and the Publications of the British and 
Foreign Anti-Slavery Society; and A. Tourmagne, Histoire de 
l'esclavage ancien et moderne (1880) and Histoire d u  servage ancien 
et moderne (1879), which bring together many useful facts, but are 
somewhat uncritical. See also H. J.  Nieboer, Slavery as an Industrial 
Sys tem (The Hague, 1900) ; W. H. Smith, Political History of  Slavery. 

The largest and most philosophical views on slavery are found in 
David Hume, "On the Populousness of Ancient Nations," in E-say~  
Moral and Political (1741, later ed., 1906, etc.) ; and in A. Comte 
Philosophie Positive, vol. v (1830-43), and Politique Positive, vol. iii 
(1851-54). For its economic effects, see Adam Smith, Wealth 01 
Nations, bk. iii, ch. ii (1776; edit. W. R. Scott, 1921); J. S Mill 
Political Economy,  bk. ii, ch. v (2 vols., 1848; edit. W. J. Ashley 
~ g o g ) ,  and J.  E. Cairnes, Slave Power (1862). See also F. Lugard 
T h e  Dual Mandate i n  Tropical Africa (1922) ; R. Coupland, Wilber- 
force (1923) ; Kirk on  the Zambesi (1928) ; The  British Anti-Slaver) 
Movement  (1933) ; and T h e  Exploitatio7z of East Africa ( ~ g j g ) ,  prob- 
ably the best description of slavery in modern times and its suppres- 
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ion;  also League Publications VI. B. Slavery, etc. 

SLAVERY COhTENTKON. The Slavery Convention of 
he League of Nations, approved and adopted by the seventh As- 
jembly in 1926, had as its object to complete and extend the work 
)f the Brussels Act and to give practical effect to  the Convention 
)f St. Germain. The Powers bind themselves to bring about 
'progressively and as soon as possible the complete abolition of 
jlavery in all its forms," which include debt slavery, the so-called 
idoption of children, etc. The parties undertake to suppress the 
;lave trade by sea, and to negotiate a Convention on the trade in 
slaves; also, to prevent forced labour developing into conditions 
inalogous to slavery. Such labour may only be exacted for public 
)urposes. So long as forced labour for any other than public serv- 
ces survives, i t  is invariably to be of an exceptional character, t o  
.eceive adequate remuneration, and not involve the labourers' re- 
nova1 from their homes. (T. Bu.) 

SLAVONIC LANGUAGES. The Slavonic languages be- 
ong to the Eastern or Satem division of the Indo-European 
'amily, and are very closely connected with the Baltic group, 
vhich embraces Lithuanian, Lettish and the now extinct Old 
Prussian. The phonetic and morphological affinities between the 
wo groups are so str~king that many scholars have postulated a 
Balto-Slavonic unity on a par with that existing between Indian 
~ n d  Iranian. Although a unity of this character is now disputed, 
argely because of the differences in vocabulary, verbal structure 
ind formative elements employed, the common innovations and 
:enera1 parallelism of development make it  probable that the two 
:thnic groups lived in close contiguity and influenced each other 
ong after they had become separated from their original neigh- 
Jours. Their contact probably persisted over a very long period, 
3ut a separation must have occurred centuries before the Chris- 
:ian era, each group thenceforward developing along i ts  own 
lines. To-day the Slavs and the Balts are again in  partial contact, 
7ut the influence each exercises over the other is almost wholly 
sn the side of the Slavs, whose northern languages have affected 
.he vocabulary of the Balts. Slavonic has considerably less in 
common with Teutonic, and the resemblances which may be 
observed in vocabulary are for the most part due to the adoption 
sy Slavonic of Teutonic words which, with the objects of culture 
they denoted, became known to the less civilised Slavs. 

With one branch of the Iranians, the Sarmatians, the Slavs 
remained in touch until after the Christian era and obtained from 
them some words, e.g., Bogii, cf. Persian Baga (god). The altera- 
tion of a n  original s after i, u, r and k, which is  common t o  
Slavonic and Iranian, is on a different footing from loans of 
vocabulary: i t  is a sound law which can be traced also in Indian 
and Baltic, and so argues an early differentiation of I.E. rather 
than an independent, common development of Slavonic and 
Iranian. 

After the Baltic group had ceased to be connected with the 
Slavonic, we must imagine a long period when Slavonic was a 
bundle of dialects, showing in embryo some of the peculiarities 
of the future languages, but on the whole so much alike that we 
may say that a form occurring in one dialect was also common 
to the others. This stage may be  called Common Slavonic (C.S.). 
Except for the few cases where Old Bulgarian (O.B.) has either 
definitely South Slavonic characteristics or peculiar characteristics 
of its own, as written down by  Cyril i t  represents with great 
completeness Common Slavonic a t  the moment of its falling apart. 
I n  one respect, however, O.B. lends us no assistance for deter- 
mining the pronunciation of a C.S. word: we have no direct 
means of ascertaining either the original word intonation or the  
sentence melody. 

The period of time which elapsed until C.S. was formed out of 
I.E. is so long that great changes-the details of which can only 
be surmised-necessarily arose, but i t  is indicative of the absence 
of foreign cultural influences that there has not been any such 
discontinuity of linguistic tradition as has occurred in many other 
I.E. groups. The violent upheavals and ethnic amalgalnations 
which have left so profound a mark on Teutonic, Italic and Greek, 
are lacking in Slavonic. The I.E. vocabulary continued to satisfy 
most needs of Slav speakers; losses were made good by new words 
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formed after the old models and with the help of the old method5 
of derivation the type of accentuation suffered no radical changes 
and indeed all innovations were evolutionary rather than revolu- 
tionary. The Slav languages, even to-day, conform closely to the 
primitive type and present an uncommonly archaic aspect. They 
have progressed far  less and have remained far nearer to each 
other than the Romance or Teutonic languages. Such differences 
as separate French from Spanish or Rumanian are quite un- 
known; with some preliminary practice a peasant from Slovakia, 
which of course enjoys the benefit of a central position in the 
Slavonic territory, is understood by a Slav from any other coun- 
try. 

Among the ruling principles which have determined the phy- 
siognomy of Slavonic speech are: the rigorous division of the 
vowels into a prepalatal and a postpalatal series-this having big 
consequences for the subsequent fate of the preceding con- 
sonants-and a system of word division which tolerated only open 
syllables. Except i n  initial position, the I.E. vowels generally 
underwent slight changes, but the loss of labialisation suffered by 
long u, and the levelling of short o and a under 6, are character- 
istically Slavonic. The change of short zi and i, which were not 
kept distinct everywhere, led to  great alterations in  the syllabic 
character of words and has tended, especially in Polish, to pro- 
duce difficult consonantal groups. The distinction between voiced 
and voiceless sounds continued without interruption, and the 
nasal and liquid consonants, when initial or intervocalic, also per- 
sisted unchanged. Numerous sibilants (of the type of English 
witch and wits) arose a t  different periods, after the separation 
from Baltic but before our earliest Slavonic records, and the com- 
bination of vowels with following nasal or liquid consonants, when 
the latter were followed by a consonant, conditioned the forma- 
tion of nasal vowels. T o  sum up, the general persistence of 
vowels in  positions where vowels already existed in an I.E. word, 
and the conservative behaviour of consonants make it  possible 
to recognize, with a minimum knowledge of historical grammar, 
the fundamental connection of a Slavonic word with its cor- 
responding I E. prototype. Nebese, compared with its Greek 
equivalent vi+our is much the nearer t o  the form postulated for 
Indo-European. The complicated phenomena of vowel gradation 
(Ablaut), as presented by Slavonic, in  the main answer to the 
Indo-European. 

Morphology.-In the sphere of morphology the Slavonic 
languages have preserved much, but have also introduced many 
simplifications. Nouns have three genders, three numbers in O.B., 
Slovene and Sorb (other tongues have more or less numerous 
traces of the Dual) and, except in Bulgarian, seven cases-Nom., 
Voc. (not in Great Russian or Slovene), Acc., Gen., Dat., Instru- 
mental and Locative. The Ablative has coincided with the 
Genitive. 

The  -0-, -a- and -i- declensions have gained a t  the expense of 
the consonantal and -a- stems. and  honet tic or analogical change - - 
has caused many cases to  coincide, especially in the dual. The 
adjective, when definite, receives a pronominal element, a t  first 
clearly distinguishable, but later unrecognizably merged in the 
body of the word. There is neither a definite nor an indefinite 
article. Of the two I.E. types of inflexion, the thematic and the 
athematic, the latter has lost ground to the former, and the -s- 
aorist early tended to be lost in favour of a more transparent 
thematic formation. 

The verb, indeed, has lost most of the I.E. voices, moods and 
tenses. The passive only survives in the present and past parti- 
ciples; of the finite moods there are left but the indicative and 
optative (nearly always used as an imperative); i ts only old 
tenses are the present and the aorist, to  which it  has added an 
imperfect of its own. There is an infinitive and a supine, both 
representing cases of an original verbal noun. Of active participles 
there are a present and a past and a second past participle in -1- 
(cf. Latin bibulz~s), used in making compound tenses. The verb 
has two stems; from the present are formed the indicative 
present and imperfect, the imperative and the active and passive 
present participles. All other forms are based upon the infinitive 
stem. The primary personal endings continue those of I.E. in a 
form recognizable to-day, but the secondary endings have lost 

their final consonants by phonetic change. The aorist has no 
augment and has been replaced by a periphrastic formation with 
the -1- participle in nearly all the modern languages. The past 
participle passive is formed with -t- or -n-. (Cf. Latin filenus and 
pletus.) The I E.  future having been lost, futurity is expressed 
by auxiliary verbs as in the Romance languages. The passive is 
expressed either by the use of the passive participles or by the 
reflexive pronoun, which can refer to the 1st and 2nd persons as 
well as to the 3rd. 

Syntax.-Syntactic peculiarities of the Slavonic languages 
are a tendency t o  use the genitive, under certain circumstances, 
instead of the accusative (which has often coincided in form 
with the nominative); the use of the genitive for the accusative 
or even nominative in negative clauses; the dative absolute and 
the dative as subject to an infinitive; the instrumental instead of 
the nominative as a predicate, and, in oratio obliqua, the preserva- 
tion of the tense of the original statement, instead of our way of 
throwing it  into the past. 

I n  the use of the verbs the development of "aspects" makes 
up for the few tenses. All verbs fall into two great divisions, 
imperjective, which express the continuance of an action, without 
regard to its beginning and end, and perfective, which express the 
points of beginning or ending. The continuance of an action may 
be unbroken or may consist in a succession of like acts. Accord- 
ingly, imperfective verbs are divided into dz~rative and iterative, 
and again the repeated acts expressed by the iterative can either, 
each of them, be momentaneous, or each have some continuance, 
or can even express the occasional repetition of groups of 
momentaneous actions. 

Among perfective verbs we have ( I )  momentaneoz~s, expressing 
action which has no continuance, ( 2 )  fi~zitive, expressing not the 
continuance of the action, though there has been that, but its 
end or completion, and (3) ingressive, expressing the moment of 
beginning an action. 

As perfective verbs do not express continuance, an idea implied 
in the present, they do not need a present form, which is there- 
fore used for perfective futures. Similarly the aorist is usual 
with perfective, but the imperfect with imperfective verbs. If a 
durative verb is compounded with a preposition, it  becomes per- 
fective. (Cf. English "sit," which is usually imperfective, with 
"sit down.") 

Some Slavonic languages (notably Czech) have extended the 
possibilities of the aspects still further, but others, e.g., Slovene, 
have made simplifications and permit the union of a perfective 
infinitive with an auxiliary, to form the future. 

The formation of the sentence is not naturally complicated, 
and the word order is almost as free as in the classical languages, 
but Slavonic has in times past been largely influenced by Greek, 
Latin and German with their involved periods; latterly there has 
been a tendency to follow the simpler models of French and 
- . .  
English. 

Such being the Slavonic languages as a whole and regarded in 
their relationship to  I E., they may now be considered in their 
relationship to  each other. Some account of each language will 
be found under its name. 

Divisions.-The Slavonic languages are usually divided into 
three groups : 

( I )  The Western, comprising Polabian, Polish, Sorb or Wen- 
dish, and Czechoslovak. Polabian, which was the language of the 
Slavs of the Elbe (Laba is the Slavonic name for the Elbe), is 
now dead, its speakers having been Germanized in the course 
of the last thousand years. I t  was spoken in the South-Eastern 
part of Holstein, in Mecklenburg and on the island of Riigen, in 
part of I-Ianover (where the last remnants of the language sur- 
vived until the 18th century), in the northern part of Branden- 
burg and in Pomerania. Closely connected with Polabian is 
Polish, which has an old literary tradition. KaSube, spoken in the 
neighbourhood of Danzig, presents archaic features in the ac- 
centuation, and in its earlier form was the connecting link with 
Polabian. Sorb or Wendish, which is spoken on both sides of 
the Spree in Upper and Lower Lusatia, and is divided, according 
to the dialect used, into Upper and Lower Sorb, formerly occu- 
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pied a much larger area and formed a natural transition to  
Polabian, Polish and Czech. Czech and Slovak-really two sep- 
arate but closely related literary languages, although the com- 
pound word Czechoslovak to express either one or both languages 
is winning acceptance-are spoken respectively in  Bohemia and 
Slovakia. The dialects of Moravia bridge the two languages. 

(2) The Eastern, comprising Great Russian, the scientific 
name of the language generally known as Russian simply; Little 
Russian, now usually called Ukrainian and formerly also called 
Ruthenian in those parts of old Austro-Hungary where it was 
spoken; and White Russian, which has recently been elevated into 
a literary language. 

(3) The Southern, comprising Slovene, Serbo-Croat and Bul- 
garian. The Croat spoken near Zagreb (the so-called kaj dialect) 
is a transition dialect between Slovene and literary Serbo-Croat. 
Serb and Croat are identical languages, but the former is written 
in the Cyrillic and the latter in the Latin alphabet. The Mace- 
donian dialects represent a midway stage between Serb and Bul- 
garian, the last of the Southern group. The language of the first 
Slavonic translators was an old form of Macedonian Bulgarian 
and, because of certain phonetic resemblances to Bulgarian, is 
called either Old Bulgarian or Old (Church) Slavonic, and is here 
abbreviated as O.B. 

Without entering into the peculiarities of each Slavonic 
language, it  may be said that on the whole the geographical 
classification of the Slavs is justified linguistically, though the 
lines of division are rendered less definite by the approximation 
of the languages which are contiguous in area, the special char- 
acteristics of each group being generally represented in dialects 
of the others, if not in the written languages. Also, within his- 
toric time, certain languages have influenced others through 
literary and political intercourse. O.B. has influenced all the 
Orthodox Slavs and the Croats, so that Russian is full of O.B. 
forms, pronounced d la Russe. Czech has almost overshadowed 
Slovak and early afforded literary models to Polish. Polish has 
overshadowed KaSube and much influenced Little and White 
Russian, and Great Russian in a less degree. Russian has in its 
turn supplied modern Bulgarian with a model. Again, other 
tongues have contributed; in Common Slavonic Germanic loan 
words already occur, and others have followed at  various periods, 
especially in Czech, Polish and Slovene. Bulgarian and Serbo- 
Croat have incorporated many Turkish words; Russian added 
many Eastern words in the Tatar  period and has absorbed the 
common vocabulary of Western civilisation since the time of Peter 
the Great (this tendency has been accentuated under the Bol- 
shevik re'gime) ; but on the whole, though the Slav easily takes 
to  a fresh language, he has kept his own free from any great 
admixture. The various Slavonic languages are treated under the 
national headings. But for Bulgarian see OLD SLAVONIC. 

B ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ . - E n c i k b o p e d i j a  shvjanskoj filologii, in particular the 
first volume, Zstorija slav. fil., by V. JagiC (1910) ; A. Meillet, L L  
Slave Commun (1924) ; V. Vondrik, Vergleichende Slavische Gram- 
matik (2nd edition, Gottingen, 1924) ; E. E. Mikkola, Urslavischr 
Grammatik (Heidelberg, 1913) ; R. Trautmann, BaEtisch-Slavische! 
Worterbuch (Gottingen, 1923) ; E. Berneker, Slavisches etymologische: 
Worterbuclz (only 1 s t  volume is completed; reference must therefore 
be made to the earlier work of F. Miklosich, Etym. Worterbuclz d 
slav. Spracb~n,  Vienna, 1886) ; 0. Broch, Slavische Phonetik (Heidel- 
berg, 1911) gives a good account of the pronunciation of all the 
Slavonic languages. The Arclaiv f i r  slavische Philologie (Berlin) anc 
the Revue des dtudes staves (Paris) will provide any further biblio- 
graphy required. Some general information will also be found in the 
Slavonic Review (London, 1922 seq.) . (N. B. J.) 

SLAVS. The Slavs are the most numerous linguistic group 
in Europe. Outside Europe there are the Russians in Siberia, a 
mere extens~on of the main body, and emigrants in America. 

Divis ions a n d  Distuibutiora.-The Slavs are divided geo- 
graphically and linguistically into three main groups, Eastern, 
North-Western and Southern. 

The Russians form the Eastern group. They hold all the East 
European plain from the 27th meridian to the Urals, the Finnish 
and Tatar tribes making up  but a small proportion of the popula- 
tion: to  the east they stretch into central Siberia and thence in 
narrow bands along the rivers all the way to the Pacific; on the 

west the Ruthenians of Galicia form z wedge between the Poles 
and the Magyars and almost touch the 20th meridian. 

The North-Western group includes the Poles, in the basin of 
the Vistula; the Kashubes on the coast north-west of Danzig; the 
High and Low Sorbs or Wends in Lusatia, Slavs completely sur- 
rounded by Germans, the Czechs and their eastern neighbours, 
the Moravians, now included in Czechoslovakia. Connecting up  
Ruthenians, Poles and Moravians, but most closely akin to  the 
latter, are the Slovaks (q.11.). The now teutonized Slavs of central 
Germany, once stretched as far to  the north-west a s  Rugen and 
Holstein and to the south-west to the Saale. They are generally 
called Polabs (q.v.), or Slavs on the Elbe. 

The Southern Slavs, Slovenes (q.v.), Serbo-Croats and Bul- 
garians are cut off from the main body by the Germans of Austria 
proper and the Magyars, both of whom occupy soil once Slavonic, 
and have absorbed much Slavonic blood, and by  the Rumanians 
of Transylvania and the Lower Danube. These Slavs occupy the 
main mass of the Balkan Peninsula downwards from the Julian 
Alps and the line of the Muhr, Drave and Danube. North of 
this all three races have considerable settlements in  southern 
Hungary. Their southern baundary is very ill-defined, various 
nationalities being closely intermingled. T o  the south-west the 
Slavs march with the Albanians, to the south-east with the Turks, 
and to the south and along the Aegean coasts they have the 
Greeks as neighbours. 

L inguis t i c  Divisions.-Linguistically the separation is not 
sharp, though it coincides with the new political frontiers. Roughly 
speaking, the eastern half of the peninsula is held by  the Bul- 
garians, the western half by the Serbo-Croats. This is the most 
divided of the Slavonic races; its members profess three forms 
of religion and use three alphabets-the Serbs and Bosnians being 
mostly Orthodox and using the Cyrillic alphabet, but including 
many Muslims; the Croats being Roman Catholics, writing with 
Latin letters; and the Dalmatians also Roman Catholics, but 
using, some of them, the ancient Glagolitic script for their Sla- 
vonic liturgy. The language also falls into three dialects inde- 
pendent of the religions, and across these lines run the frontiers 
of the political divisions. I n  the extreme north-west, in Carniola, 
in the southern parts of Styria and Carinthia, and over the Italian 
border in the province of Udine and the Vale of Resia live 
the Slovenes, much divided dialectically. Between the Slovenes 
and the Croats there are transition dialects, and about 1840 there 
was an attempt (Illyrism) to establish a common literary lan- 
guage. In  Macedonia and along the border are special varieties 
of Bulgarian, some of which approach Serbian. Akin to  the Mace- 
donians were the Slavs, who once occupied the whole of Greece 
and left traces in the place-names, though they long ago dis- 
appeared among the older population. Akin to  the Slovenes were 
the old inhabitants of Austria and south-west Hungary before 
the intrusion of the Germans and Magyars. 

History.-This distribution of the Slavs can b e  accounted 
I for historically. Though traditions (e .g. ,  the first Russian chroni- 
cle of Pseudo-Nestor) bring them from the basin of the Danube, 
most evidence goes to show that when they formed one people 
they were settled to the north-east of the Carpathians in the basins 
of the Vistula, Pripet and Upper DnEstr (Dniester). T o  the N. 
they had their nearest. relatives, the ancestors of the Baltic tribes, 
Prussians, Lithuanians and Letts; to the E. Finns; to  the S E .  
the Iranian population of the Steppes of Scythia ( 9 . v . ) ;  t o  the 
S.W., on the other side of the Carpathians, various Thracian 
tribes: t o  the N.W. the Germans: between the Germans and 
~ h r a c i a n s  they seem to have had some contact with the Celts, 
but a t  first the Illyrians, Greeks and Italians probably came 
between. This location, arrived at  by  a comparison of the frag- 
mentary accounts of Slavonic migrations and their distribution 
in historic time, agrees with the place taken by  the Slavonic 
language among the other Indo-European languages (see below), 
and by  what u7e know of the place-names of eastern Europe, see- 
ing that within this area the place-names seem to be exclusively 
Slavonic, while outside it the oldest names belong to other 
languages. 

In  spite of the vast area which the Slavs have occupied in 
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historic times there is no reason to claim for them before the 
migrations a wider homeland than that above defined beyond the 
Carpathians; given favourable circumstances a nation multiplies 
SO fast that a comparatively small race could cover a wide area 
in the course of four centuries. Therefore we need not seek for 
the Slavs among any of the populous nations of the ancient world. 
Various investigators have seen Slavs in Scythians. Sarmatians, 
Thracians, Illyrians, and in fact in almost all the barbarous 
tribes which have been mentioned in the east of Europe, but we 
can be sure that none of these were Slavs. 

The Slavs made no considerable migration from their first 
home until the 1st century A.D. Their first Transcarpathian seat 
lay remote from the knowledge of the Mediterranean peoples. 
Herodotus (iv. 17, 51, 105) seems to mention the Slavs under the 
name of Neuri, on the upper waters of the Dngstr. They 
are in the right place for Slavs, and their lycanthropy suggests 
modern Slavonic superstitions; so we may equate. Neuri and 
Slavs, though we have no direct statement of their identity. Other 
classical writers down to and including Strabo tell us nothing of 
eastern Europe beyond the immediate neighbourhood of the 
Euxine. 

EARLY WRITERS 
Pliny (N.H. iv. 97) is the first to give the Slavs a name which 

can leave us in n o  doubt. H e  speaks of the Venedi (cf. Tacitus, 
Germania, 46, Veneti) ; Ptolemy (Geog. iii. 5. 7, 8) calls them 
Venedae and puts them along the Vistula and by the Venedic 
gulf, by which he seems to mean the Gulf of Danzig: he also 
speaks of the Venedic mountains to  the south of the sources of 
the Vistula, that is, probably the northern Carpathians. The 
name Venedae is clearly Wend, the name that the Germans have 
always applied to the Slavs. I t s  meaning is unknown. I t  has been 
the cause of much confusion because of the Armorican Veneti, 
the Paphlagonian Enetae, and above all the Enetae-Venetae a t  
the head of the Adriatic. Though nowadays we have Slovenes just 
north of Venice, inscriptions in the Venetian language prove 
that it  was not Slavonic. Other names in Ptolemy which almost 
certainly denote Slavonic tribes are the Veltae on the Baltic, 
ancestors of the Wiltzi, a division of the Polabs (q.v. ) ,  the Sulani 
and the Saboci, whose name is a Slavonic translation of the 
Transmontani of another source. 

The sudden appearance in the 6th-century writers of definite 
names for the Slavs and their divisions means that by then the 
race had made itself familiar to the Graeco-Roman world, that 
i t  had spread well beyond its original narrow limits, and had 
some time before come into contact with civilization. This may 
have been going on since the 1st century A.D., and evidence of 
it  has been seen in the southward movement of the Costoboci 
into northern Dacia (Ptolemy) and of the Carpi to the Danube 
(A.D. 200), but their Slavonic character is not established. A few 
an_cient names on the Danube, notably that of the river Tsierna 
(Cerna, black), have a Slavonic look, but a coincidence is quite 
possible. The gradual spread of the Slavs was masked by the 
wholesale migrations of the Goths, who for two centuries lorded 
it over the Slavs, a t  first on the Vistula and then in south Russia. 
We hear more of their movements because they were more 
immediately threatening for the Empire. In  dealing with Ptolemy's 
location of the Goths and Slavs we must regard the former as 
superimposed upon the latter and occupying the same territories. 
This domination of the Goths was of enormous importance in 
the development of the Slavs. I t  explains the presence of a large 
number of Germanic loan words common to all the Slavonic 
languages, many of them words of cultural significance. "King, 
penny, house, loaf, earring" all appear in Slavonic, from the 
Goths, although the things must have been familiar before. On 
the other hand "plough" is said to  be Slavonic, but that is not 
certain. When the Huns succeeded the Goths as masters of 
central Europe, they probably made the Slavs supply them with 
contingents. Indeed their easy victory may have been due to the 
dissatisfaction of the Slavs. Priscus (Miiller, F.H.G. iv. p. 69, cf. 
Jord. Get. xlix. 258) in his account of Attila's camp m~ntions 
words which are probably Slavonic, though they have also been 
explained from German. After the fall of the Hunnish power the 

Eastern Goths and Gepidae pressed southwards and westwarzs t o  
the conquest of the Empire, and the Lombards and Heruli fol- 
lowed in their tracks. When next we get a view of northern Ger- 
many we find i t  full of Slavs, e.g., from Procopius (B.G. ii. IS) ,  
they held the Mark of Brandenburg by 512; a settlement effected 
without attracting the attention of any contemporary writer. 
The expansion of the Eastern Germans in the last centuries B.C. 
was made at  the expense of the Slavs, who, while no more peace- 
ful than the Germans, were less capable than they of combining 
for successful war, so that Goths and others were dwelling among 
them and lording it  over them. The mutual competitions of the 
Germans drove some of these against the Empire, and when this 
had become weakened, so that it  invited attack, some tribes and 
parts of tribes moved forward without any pressure from behind; 
this took away the strength of the German element, and the 
Slavs, not improbably under German organization, regained the 
upper hand in their own lands and even spread westwards a t  the 
expense of the German remnant. 

Almost as uncertain is the exact time when the Southern Slavs 
began to move towards the Balkans. If ,already a t  the time of 
Trajan's conquests there were Slavs in Dacia, i t  would account 
for the story i n  Ps. Nestor that certain Volchi or Vlachi, i.e., 
Romance speakers, had conquered the Slavs upon the Danube 
and driven them to the Vistula, for the place that the name of 
Trajan has in Slavonic tradition, and for the presence of a n  
agricultural population, the Sarmatae Limigantes subject to the 
nomad Sarmatae on the Theiss. I n  any case, we cannot say that 
the Slavs occupied any large parts of the Balkan Peninsula before 
the beginning of the 6th century, when they appear in Byzantine 
history as  a new terror; there seems to have been an invasion in 
the time of Justin, and another followed in 527 (Procopius, B.G. 
iii. 40 and Hist. Arc. 18). At the same time as the Slavs, the Huns, 
the Bulgars, and after 558 the Avars, were also making invasions 
from the same direction. The first and last disappeared like all 
nomads, but the Bulgars, making themselves lords of one section 
of the Slavs, gave it  their own name. By 584 the Slavs had over- 
run all Greece, and were the worst western neighbours of the 
Eastern Empire. Hence the directions how to deal with Slavs in 
the Strategicum of the emperor Maurice (c. 600) and the Tactics 
of Leo. 

By the end of the following century they were permanently 
settled throughout the whole of the Balkan Peninsula. These 
Southern Slavs, though divided into nationalities, are closely 
akin to  one another. There is no reason to think the Serbo-Croats 
an intrusive wedge, although Constantine Porphyrogenitus (De 
adm. Imp. 3-33) speaks of their coming from the north in the 
time of Heraclius-the middle of the 7th century. Their dialects 
shade into one another, and there is no trace of any influence of 
the North-Western group. Constantine was probably led astray by 
the occurrence of the same tribal names in different parts of the 
Slavonic world. Meanwhile the Southern Slavs were cut off from 
the rest of the race by the foundation in the 6th century of the 
Avar kingdom in Pannonia, and after its destruction in the 7th, 
by the spread of the Germans south-eastwards, and finally by 
the incursion of another Asiatic horde, that of the Magyars, who 
have maintained themselves in  the midst of Slavs for a thousand 
years. Their conquests were made chiefly a t  the expense of the 
Slovenes and the Slovaks, and from their languages they have 
borrowed many words in forms which have now disappeared. 

Of the history of the Eastern Slavs, who were to  become the 
Russian people, we know little before the coming of the Swedish 
Rus, who gave them their name and organization; we have but 
the mention of Antae acting in concert with the other Slavs and 
the Avars in attacking the Empire on the lower Danube, and 
scattered accounts of Muslim travellers, which show that they 
had reached the Don and Volga and stretched up northward 
to Lake Ilmen. The more southerly tribes were tributary to 
the Khazars. 

CULTURE AND RELIGION 
The general impression is one of a people which lived in 

small communal groups, so impatient of authority that they 
scarcely combined for their own defence, and in spite of indi- 
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vidual bravery only formidable to others when cemented together 
by some alien element: hence they all a t  one time or another fell 
under an alien yoke; the last survivals of Slavonic licence being 
the ve te  of Novgorod, and the Polish diet with its unpractical 
regard for  any minority. The Slavs were acquainted with the 
beginnings of the domestic arts, and were probably more given 
to agriculture than the early Germans, though they practised 
it after a fashion which did not long tie them to any particular 
district-for all writers agree in telling of their errant nature. 
They were specially given to the production of honey, from which 
they brewed mead. They also appear to  have been notable 
swimmers and to have been skilled in the navigation of rivers, 
and even to have indulged in maritime piracy on the Aegean, the 
Dalmatian coast and most of all the Baltic, where the island of 
Riigen was a menace to  the Scandinavian and German sea-power. 
The Oriental sources also speak of some aptitude for commerce. 
Their talent for music and singing was already noticeable. 

Of their religion it is strangely diffcult to gain any real informa- 
tion. The word BogG, "god," is reckoned a loan word from the 
Iranian Baga. The chief deity was the Thunderer Perhn (cf. 
Lich. Perkfinas), with whom is identified Svarog, che god of 
heaven; other chief gods were called sons of Svarog, Daibog the 
sun, Chors and Veles, the god of cattle. The place of this latter 
was taken by St. Blasius. A hostile deity was Stribog, god of 
storms. There seem to have been no priests, temples or images 
among the early Slavs. I n  Russia Vladimir set up idols and pulled 
them down upon his conversion to Christianity; only the Polabs 
had a highly developed cult with a temple and statues and a 
definite priesthood, perhaps in imitation of Norse or even Chris- 
tian institutions. Their chief deity was called Triglav, or the 
three-headed; he was the same as Svgtovit, apparently a sky god in 
whose name the monks naturally recognized Saint Vitus. The 
goddesses are colourless personifications, such as Vesna, spring, 
and Morana, the goddess of death and winter. The Slavs also 
believed, and many still believe, in Vily and Rusalki, nymphs 
of streams and woodlands; also in the B&ba-Jagi, a kind of man- 
eating witch, and in B6sy, evil spirits, as well as in vampires and 
werewolves. They had a full belief in the immortality of the 
soul, but no very clear ideas as to  its fate. I t  was mostly supposed 
to go a long journey to a paradise (raj) a t  the end of the world 
and had to be equipped for this. Also the soul of the ancestor 
seems to have developed into the house or hearth god (Domovbj, 
Kiet)  who guarded the family. The usual survivals of pagan 
festivals a t  the solstices and equinoxes have continued under the 
form of church festivals. 

C h r i s t i a n i t y  A m o n g  the Slavs.-The means by which the 
various Slavonic nations were converted to Christianity has 
probably had more influence upon their subsequent history than 
racial distinctions or geographical conditions. 

Wherever heathen Slavonic tribes met Christendom missionary 
effort naturally came into being. This was so along the Dalmatian 
coast, where the cities retained their Romance population and 
their Christian faith. From the 7th century the Croats were nomi- 
nally Christian, and subject to  the archbishops of Salona at Spa- 
lato and their suffragans. From the beginning of the 9th century 
from Merseburg, Salzburg and Passau the Gospel spread among 
the Slavonic tribes on the south-eastern marches of the Frankish 
empire, in Bohemia, Moravia, Pannonia and Carinthia. Despite 
the zeal of these missionaries, as Germans they belonged to a na- 
tion which was once more encroaching upon the Slavs, and as 
Latins (though the Great Schism had not yet taken place) they 
were not favourable to  the use of their converts' native language. 
Still they were probably the first to reduce the Slavonic tongues 
to writing, naturally using Latin letters and lacking the skill to 
adapt them satisfactorily. Traces of such attempts are rare; the 
best are the Freisingen fragments of Old Slovene now a t  Munich. 

I n  the eastern half of the Balkan Peninsula the Slavs had 
already begun to turn to  Christianity before their conquest by 
the Bulgars. These latter were hostile until Boris, under the 
influence of his sister and of one Methodius (certainly not the 
famous one), adopted the new faith and put to the sword those 
that resisted conversion (A.D. 86 j). Though his Christianity came 

from Byzantium, Boris seems to have feared the id-uence of the 
Greek clergy and applied to  the Pope for teachers, submitting to  
him a whole series of questions. The Pope sent c le~gy,  but  
would not grant the Bulgarians as much independence as they 
asked, and Boris seems to have repented of his application to him. 
H e  raised the question a t  the Council of Constantinople (A.D. 870), 
which decided that Bulgaria was subject to the Eastern Church. 

C y r i l  a n d  Methodius.-In the same way Rostislav, prince of 
Greater Moravia, fearing the influence of Latin missionaries, 
applied to Byzantium for teachers who should preach in the 
vulgar tongue (A.D. 861). The emperor chose two brothers, sons 
of a Thessalonian citizen, Methodius and Constantine (generally 
known as Cyril by the name he adopted upon becoming a monk). 
The former was an organizer, the latter a scholar, a philosopher 
and a linguist. His gifts had been already exercised in a mission 
to the Crimea; he had brought thence the relics of S. Clement, 
which he finally laid in their resting-place in Rome. But the 
main reason for the choice was that the Thessalonians, surrounded 
as they were by Slavonic tribes, were well known to speak Sla- 
vonic perfectly. On their arrival in Moravia the brothers began 
io t e d ~ h  leiiers and ihe Gospei, and also lo  irarlsldie the newssary 
liturgical books and instruct the young in them. But soon (in 
864) Rostislav was attacked by Louis the German and reduced 
to complete obedience, so that there could be no question of 
setting up a hierarchy in opposition to  the dominant Franks, and 
the attempts to establish the Slavonic liturgy were strongly op- 
posed. Hearing of the brothers' work Pope Nicholas I. sent for  
them t o  come to Rome. On their way they visited with Kocel, 
a Slavonic prince of Pannonia, about Lake Balaton, and he much 
favoured the Slavonic books. In  Venice the brothers had dis- 
putes as to the use of Slavonic service-books; perhaps a t  this 
time these found their way to Croatia and Dalmatia. 

On their arrival in Rome Nicholas was dead, but Adrian 11. 
was favourable to them and their translations, and had the pupils 
they brought with them ordained. I n  Rome Constantine fell ill, 
took monastic vows and the name of Cyril, and died on the 14th 
of February 869. Methodius was consecrated archbishop of Pan- 
nonia and Moravia, about 850, but Kocel could not help him 
much, and the German bishops had him tried and thrown into 
prison; also in that very year Rostislav was dethroned by Svgto- 
pluk, who, though he threw off the Frankish yoke, was not stead- 
fast in supporting the Slavonic liturgy. I n  873 Pope John VIII.  
commanded the liberation of Methodius and allowed Slavonic 
services, and for the next few years the work of Methodius 
went well. I n  879 he was again called to Rome, and in 880 the 
pope distinctly pronounced in his favour and restored him t o  his 
archbishopric, but made a German, Wiching, his suffragan. Me- 
thodius was succeeded by Wiching, who had a new pope, Stephen 
V. (VI.) on his side. So the Slavonic service-books and those 
that used them were driven out by Svgtopluk and took refuge in 
Bulgaria, where the ground had been made ready for them. Boris, 
having decided to abide by the Greek Church, welcomed Clement, 
Gorazd and other disciples of Methodius. Clement, who was the 
most active in literary work, laboured in Ochrida and others in 
various parts of the kingdom. 

I n  spite of the triumph of the Latino-German party, the 
Slavonic liturgy was not quite stamped out in the west; it seems 
to have survived in out-of-the-way corners of Great Moravia until 
that principality was destroyed by the Magyars. Also during the 
life of Methodius it  appears to have penetrated into Bohemia, 
Poland and Croatia, but all these countries finally accepted the 
Latin Church, and so were permanently cut off from the Ortho- 
dox Serbians, Bulgarians and Russians. (X.; N. B. J.) 
SLEAFORD, a market town and urban district in the parts 

of Kesteven, Lincolnshire, England, in a fertile and partly fenny 
district on the river Slea. Pop. (est. 1938) 5,405. Area 7.1 I sq.mi. 
The fine church of St. Denis exhibits transitional Norman work 
in the base of the western tower. The beautiful late Decorated 
nave has an ornate south porch. There is a splendid carved oak 
rood screen. The chancel is Perpendicular. Malting and agricul- 
ture furnish the industries. 

The discovery of numerous coins of the Constantine period, 
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the earthworks of the castle-area, and its proximity to the ford 
by which Ermine Street crossed the Witham, point to the prob- 
ability that Sleaford (Slaforde, Lafford) is on the site of a 
Roman settlement or camp. That the Sabons occupied the site 
before their conversion to Christianity is evident from the large 
cemetery discovered here. Domesday Book records that the 
manor had been held from the time of Edward the Confessor by 
the bishops of Lindsey, whose successors, the bishops of Lincoln, 
retained it  until i t  was surrendered to the Crown in 1j44. The 
quadrilateral castle, with its square towers and massive keep, 
was built by Alexander, bishop of Lincoln, and became one of 
the chief episcopal strongholds. Sleaford never became a borough, 
and the government was manorial, the bishops exercising juris- 
diction. The townsfolk were organized in the guilds of Corpus 
Christi, St. John and Holy Trinity, accounts of which date from 
14 7 7. The principal streets are called "gates." 

See Victoria County History, Lincolnshire; G. W. Thomas, "On 
Excavations in an Anglo-Saxon Cemetery at Sleaford, Lincolnshire," 
Archaeologia, vol. i. (London, 1887) ; Edward Tr~llope, Sleaford 
and the Wapentakes of Flaxwell and Aswardhurn i n  the county of 
Lincoln (London, 1872). 

SLEEMAN, SIR WILLIAM HENRY ( I  788-18 561, In- 
dian soldier and administrator, born a t  Stratton, Cornwall, on 
Aug. 8, 1788, joined the Bengal army in 1809, and served in the 
Nepal War (1814-1816). He suppressed the Thugs or religious 
murderers in  India, becoming superintendent of the operations 
against them in 1835, and commissioner for the suppression of 
Thuggi and Dacoity in  1839. During these operations more than 
1,400 Thugs were hanged or transported for life, one of whom con- 
fessed to having committed over 700 murders. Detection was only 
possible by means of informers, for whose protection from the 
vengeance of their associates a special gaol was established at  
Jubbulpore. Sleeman was resident a t  Gwalior 1843-1849, and a t  
Lucknow 1849-1856 H e  died a t  sea on his way home on Feb. 10, 
1856. 

See Sir H.  Sleeman, Rambles and Recollections of an Indian Oficial 
(1844; 2nd egition, 1893), and A Journey through Oudh (1858).  

SLEEP. Sleep is a normal condition of the body which occurs 
periodically. During sleep there is greater or less depression of 
most physiological activities, accompanied by a greater or less 
degree of unconsciousness. Until the present century, neither 
physiologists nor psychologists have been able to  offer any expla- 
nation of the cause or nature of normal sleep. 

Sleep as we know i t  in man is observed only in those animals 
which stand on a comparatively high level of development as 
regards their central nervous system. I t  is however possible that 
the periods of rest in the daily cycle of some invertebrates are 
of a nature akin to  that of sleep. Amongst the vertebrates, even 
fishes show unmistakably a periodical sleep, and in birds this 
assumes all the characteristics of the typical sleep of a mammal. 

Bodi ly  Mani fes ta t ions  of Sleep.-The most striking mani- 
festation of sleep is the partial or complete depression of the 
higher nervous activities, a state which is subjectively described 
as unconsciousness. However it is not only the higher parts of 
the central nervous system that are involved. Those parts which 
regulate posture and the tonic state of the skeletal muscles, and 
even those which regulate the respiratory movements and tone of 
the blood vessels are also found to be depressed during sleep. 

As the result of an almost complete relaxation of the muscles, 
all signs of muscular activity diminish. The general metabolism 
is depressed and reaches the lowest level of the day. If we take 
the average daily metabolism of an adult as about 3,000 calories, 
only about 600 of these will be used during 8 hours of sleep, about 
750 during 8 hours of the wakeful state a t  rest, and about 1,650 
during 8 hours of mild muscular activity. As regards the state of 
metabolism we may, therefore, regard sleep as e4uivalent to 
almost complCte rest of the skeletal muscles. Since the process of 
reconstruction of organs, i.e,, their recovery after a preceding 
period of activity, can take place only in the absence of these 
activities, i t  is natural that sleep should afford a better opportu- 
nity for recovery from fatigue than simple rest, in which the 
muscles are never in as complete relaxation as during sleep. 
Whether the metabolism of other organs is also diminished during 

sleep has not yet been ascertained. I t  is known, however, that all 
digestive processes, such as the secretion of the digestive juices, 
the movements of the gastro-intestinal tract and the absorption of 
food substances, proceed in a normal manner; but these functions 
are not so intimately dependent on the central nervous system a$ 
are those of the skeletal muscles. 

Under normal conditions in the state of wakefulness, the regu- 
latory functions of the nervous system are so delicately adjusted 
that they tend, by various mechanisms, to counteract any violent 
changes in the internal conditions of the body which would other- 
wise be caused by changes in the environment. A large number 
of the mechanisms involved in this "self preservation" of the 
organism are dependent on the proper functioning of the central 
nervous system, and in sleep, on account of the depression of this 
system, the compensatory activities of the organism are not a t  
such a high pitch of efficiency as in  wakefulness. 

Temperature.- The temperature regulation is less efficient: 
the diminished production of heat is not completely compensated 
by a diminution of heat loss, and the temperature of the organism 
falls. Thus, exposure to  cold may lead to a considerably greater 
change of body temperature in sleep than otherwise. This rela- 
tively greater cooling of the organism may probably start some 
time before actual sleep has commenced. This may be the cause 
of the subjective feelings of cold if sleep is delayed. I t  is well 
known that the temperature of man exhibits daily fluctuations; 
it is usually highest about 5 to  7 P.M. and falls during the night, 
reaching the lowest point early in the morning. These variations 
in temperature may amount to a degree or more Centigrade. 
They have been shown to be independent of the cosmic phenom- 
ena of day and night, and directly related to  sleep and wake- 
fulness. The most conclusive proof of this is that the temperature 
of people who work during the night and sleep during the day also 
falls during the periods of sleep, the highest temperature occurring 
at night which is, in these cases the period of greatest activity. 
The regulation of temperature is to  a large extent due to  muscular 
activity, and since this is depressed during sleep, the regulation 
of temperature is not a t  all adequate during periods of sleep. This 
compels us to seek warmer covering during sleep, while animals 
try to diminish their exposed surfaces by curling up, etc. Con- 
versely, the animal is to  a large extent hindered from falling 
asleep by any conditions which provoke an increase in  metab- 
olism, exposure to cold being one of them. 

Respiration.-The respiration during sleep becomes slower 
and deeper. I t  is reported that it becomes predominantly costal, 
the diaphragmatic contractions becoming considerably weaker 
than they are normally. Often the respiratory movements become 
periodical in character, tending to rise and fall in strength. The 
depression of respiration is such that, although the production of 
carbon dioxide in sleep is considerably smaller, the concentration 
of carbon dioxide in the alveolar air is unmistakably increased. 
A similar increase during the wakeful state would cause an imme- 
diate augmentation of the respiratory activity. The nitrogen 
elimination remains unchanged, which means that the protein 
metabolism is not affected. 

H e a r t  Action.-The heart rate during sleep is slower, but it , 
is not known whether this is due to  an increased tone of the cardio- 
inhibitory nerves, or to a diminished tone of the accelerator 
nerves. The vasomotor centre is also depressed, as the result of 
which the peripheral blood vessels dilate and the arterial blood 
pressure declines. The cutaneous blood vessels largely participate 
in this vasodilation so that in some cases pulsation of the veins 
can be observed during sleep. The  blood pressure in  very deep 
sleep exhibits little fluctuation, except for the usual respiratory 
variations, but in sleep which is not profound changes in the blood 
pressure have been observed which may exceed those which occur 
during ordinary resting conditions. The  nature of these fluctua- 
tions is not clear. They may occur spontaneously and may pos- 
sibly be dependent on the nervous activities associated with 
dreams. Interesting experiments were carried out on the vol- 
ume occupied by a man's arm during sleep. I t  was found that the 
arm increased in volume on account of vasodilation. After the 
maximum dilation is reached, the arm remains more or less of the 
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same volume for  a certain period, or else the volume diminishes 
very gradually. Shortly before the awakening, the arm begins to 
diminish more rapidly in size, doubtless owing to the contraction 
of its blood vessels. At the time of waking, it has practically the 
same volume as it  had at  the beginning of sleep. On account of 
dilation of the peripheral blood vessels during sleep, there is a 
considerable redistribution of blood; less blood is now available 
for the brain, and possibly less for some other internal organs. 

B r a i n  Circulation.- The state of the circulation of the brain 
has frequently been investigated. I t  has been observed that during 
sleep the surface of the exposed brain becomes pale (Johann 
Blumenbach I 752-1840). A careful research was conducted by 
A. E. Durham in 1860, in which he trephined a portion of bone in 
the parietal region of a dog and inserted a watch-glass in the open- 
ing to prevent the effects of atmospheric pressure. He found that 
during sleep the brain is relatively more anaemic. Other experi- 
ments confirmed these observations, and Mosso (1881) extended 
the experiments to man. H e  made observations on three persons 
who had lost a portion of the cranial vault, and in whom there was 
a soft pulsating cicatrix. The subjects were a woman of thirty 
seven years of age, a man of thirty seven years of age, and a child 
of about twelve years. By special arrangements, Mosso took 
simultaneous tracings of the pulse at  the wrist, of the beat of the 
heart, of the movements of the wall of the chest in respiration, 
and of the movements of the denuded brain. Further, he obtained 
tracings showing changes in the volume of the hand and forearm; 
and he succeeded in showing that during sleep there is a dimin- 
ished amount of blood in the brain, and a t  the same time an in- 
creased amount in the extremities. The blood flow through the 
retina is also diminished during sleep. The apparent explanation 
of the cerebral anaemia during sleep is that the blood vessels of 
the body dilate, and therefore receive more blood, while a smaller 
amount flows to the brain; it  is not due to an active constriction 
of the cerebral blood vessels. Whilst muscular relaxation is gen- 
eral, there seems to be an increased contraction of certain sphinc- 
ter muscles, such as the circular fibres of the iris and the fibres 
concerned in closing the eyelids; the pupils of the eyes are 
contracted and the eyeballs are rotated upwards. 

Effect of Sensory Stimuli.-All kinds of stimuli may affect the 
sleeping individual and produce certain physiological effects with- 
out awakening him; they may cause movements, changes in res- 
piration, dilation of the pupil, considerable changes in the cardio- 
vascular system, and also they may provoke dreams. Measure- 
ments of the volume of a limb show that, during the application 
of various stimuli, the limb diminishes in volume more or less 
in proportion to the intensity of the stimulus. The probable 
explanation of this is that the sensory stimuli act reflexly upon 
the vasomotor centre in the medulla, and in this way cause con- 
traction of the blood vessels. Thus Mosso found that a strong 
stimulus to  the skin or to  a sense organ-but not strong enough 
to awaken the sleeper-caused a contraction of the vessels of the 
forearm, an increase of blood pressure, and an increased flow of 
blood towards the brain. So sensitive is the whole organism in this 
respect, even during sleep, that a loudly spoken word, a sound, s 
touch, the action of light or any moderate sensory impression 
modified the rhythm of respiration, determined a contraction of 
the vessels of the forearm, increased the general pressure of the 
blood, caused an in.creased flow to the brain, and quickened the 
frequency of the beats of the heart. These observations show how 
a physiological explanation can be suggested of the influence of 
external impressions in modifying the dreams of a sleeper. Fur- 
ther, Mosso found that during very profound sleep these oscilla- 
tions disappear: the pulsatory movements are uniform and are 
not affected by sensory impressions, and probably this condition 
exists when there is the unconsciousness of a "dead" sleep. 

T h e  I n t e n s i t y  of Sleep.-The intensity of sleep has been 
measured by the intensity of sound necessary to awaken the 
sleeper. Kohlschiitter used for this purpose a pendulum falling 
against a metal plate. At intervals of half an hour during the 
period of sleep, the auditory stimuli produced in this way were 
increased in intensity until waking was caused. According to these 
observations, the greatest intensity is reached about an hour after 

the beginning of sleep. From the second or third hour onwards, 
the depth of sleep is very slight, the activities of the brain beiag 
just below the threshold of alertness. The period from the third 
hour to the moment of spontaneous awakening is, presumably, 
as important for the restoration of the brain to its normal waking 
condition as the deeper period of the first two-three hours. The 
recuperative power of sleep, therefore, does not appear to  be 
proportional to its intensity. The change in the intensity of sleep 
varies greatly in different individuals. I n  many, especially in 
children, there is a second period of slightly increased intensity 
of sleep between the fourth and fifth hour. I n  children of four 
years with a normal period of sleep of about twelve hours, there is 
a marked increase in intensity about an hour before the awakenihg. 

Theories of Sleep.-Confining ourselves to the more recent 
attempts to explain the cause of sleep, we have the following; 

I. The Accumdatiolt of the Acid Products of Metabolis?n.-It 
has been suggested that this accumulation took place during the 
period of activity and led to a diminution of the irritability of the 
central nervous system. 

2. Consz~mption of the Intramolecular Oxygen.-According to 
this theory, the cellc arp ahle to  stnre o x y g e ~  ( i ~ l t r a m o l e ~ ~ i a r  
oxygen), which is used during activity more rapidly than it  is 
formed, thus causing a state of partial anoxaemia. During sleep 
the intramolecular oxygen, that is the oxygen which is combined 
with the protoplasm to form the irritable living matter, is again 
replenished. 

3. Toxin Theory.-It has been supposed that a special toxin, 
which might be called hypnotoxin, is formed during the waking 
hours and finally accumulates to such an extent that i t  diminishes 
the irritability of the central nervous system. 

4. Neuron Theory.-This theory explains sleep as  due t o  a tem- 
porary retraction of the dendrite processes of nerve cells which 
leads to a disruption of the continuity of the nerve paths in the 
central nervous system. All these theories have now been prac- 
tically abandoned for lack of direct experimental evidence. 

5.  Inhibitory Theovy.-During recent years a vast amount of 
experimental material relating to  the genesis and intimate nature 
of sleep has been brought forward by Pavlov. Together with his 
co-workers, Pavlov has studied in animals reflexes which involve 
the co-operation of the higher nervous centres, i.e., of the cortex of 
the hemispheres. For a description of this important branch of 
physiology, the reader is referred to the section on Brain and to 
original treatises. 

Conditioned reflexes are based on the associative function of 
the brain. To  give a simple example: if the feeding of an animal 
is repeatedly accompanied by some stimulus, e.g., a note or other 
sound, some visual, olfactory, tactile or in fact any stimulus 
whatever, i t  is observed that when the stimulus is applied alone 
it  evokes the same effect as feeding, namely the appropriate 
muscular and secretory responses. The magnitude of these re- 
sponses depends on many conditions, one of which is the intensity 
of the accompanying stimulus. A strong sound, after i t  has been 
associated with feeding, when applied alone evokes a stronger 
secretory and motor response than does a subdued sound under 
the same conditions. Conditioned reflexes have been successfully 
employed for the purpose of determinihg the scope of various 
perceptions of animals, for instance the upper and lower limits 
of audition, colour vision, etc., and also for the determination of 
the precision in discrimination between closely resembling stimuli. 
If,  for instance, one note is always accompanied by feeding whik 
another is not, i t  will be found that only the first note u7ill evoke 
the reflex. The second will have no visible effect. 

Further studies however have shown that these apparently in- 
effective stimuli actually produce a considerable inhibition of that 
part of the brain on which they act. This state of inhibition k s t s  
for some time and is of a measurable intensity. The transition of 
the cortex into an inhibitory state is very rapid in  the case of 
conditioned stimuli which are not associated with some definite 
activity of the animal, and the inhibition is very profound. This 
inhibition remains as an after-effect and readily undergoes sum- 
mation with the effect of any other inhibitory stimuli which may 
chance to affect the brain. The inhibition in  these cases not only 
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becomes more intense but it  also begins to involve other area: 
of the brain, areas which were not affected in the first instance 
but which now lose their excitability on account of this spreading 
inhibitory influence; on stimulation of these areas with appro- 
priate conditioned stimuli, they give either no reflex effect or a 
greatly diminished one. A great number of conditions are known 
in which various conditioned stimuli acquire inhibitory propertier 
and which on administration set up a state of diminished ex- 
citability and inhibition in the brain. On repetition of these in. 
hibitory stimuli, a stage is reached when no conditioned reflex 
response can be obtained. 

Such a state of widely spread inhibition is easily produced and 
is the common and everyday occurrence of sleep. The fundamental 
condition for the appearance and development of inhibition which 
is localised in some definite part of the brain is exactly the same 
as that of sleep. From the point of view of conditioned reflexes; 
the brain is never active as a whole. Areas of inhibition are inter- 
mixed with areas of excitation, and these always antagonise the 
tendency of the inhibition to  spread over the whole brain. Even 
when the inhibition has attained a mastery over the brain, there 
may always remain areas which will be in an excitatory state, 
which is however not strong enough to keep the animal i n  a state 
of alertness. 

Thus sleep is nothing but a state of inhibition which is always 
present in some areas of the brain, but which has now become 
diffused continuously (with practically no intervening fields of 
excitation) over the entire cortex and which has descended also 
to  some of the lower parts of the brain. The development of 
inhibition is very rapid in the case of conditioned stimuli which 
do not lead to some activity; it  must however be considered as 
only a special instance of a more general case, since a state of 
inhibition can also develop when the stimuli are associated with 
and followed by the respective activity. 

I n h i b i t o r y  Theory  Considered.-The details of the experi- 
mental results obtained and of our normal everyday existence are 
in full agreement with the foregoing interpretation of sleep. Our 
daily work, for some a round of exceeding monotony and for 
others extremely rich and varied, in either case must in the end 
determine an appearance of sleep. A prolonged stimulation of one 
and the same point in the cortex by a conditioned stimulus ulti- 
mately leads to  a great and profound inhibition, and this irradiates 
so as to involve the whole cortex and the lower parts of the brain. 
I n  the case of a varied activity, although no given point of the 
cortex attains such a profound depth of inhibition, yet the great 
number of inhibitory points leads to  a widely distributed in- 
hibitory state even without an intensive irradiation, and this also 
descends to  affect some of the lower centres of the brain. A great 
number of quickly changing stimuli following in succession and 
leading to some activity of the animal may often exert a very 
prolonged and powerful resistance to the general dissemination of 
inhibition, thus delaying the onset of sleep. A well-established 
rhythm in the changes from wakefulness to  sleep may facilitate 
this wide-spreading of the inhibition leading to sleep. 

Since, as we know, the spread of inhibition is a gradual process, 
involving first a smaller and then a greater area, we should expect 
to find various transitiori stages between the fully alert state and 
complete sleep. Such transition stages actually exist, and they 
have been studied in considerable detail by observing the condi- 
tioned reflexes of the animal. Sleep in animals often exhibits the 
following peculiar form. As in fully developed sleep, the activity 
of the hemispheres is absent, all conditioned stimuli remain with- 
out effect, and different extraneous stimuli, unless exceptionally 
powerful, fail to evoke any reaction. Nevertheless the animal 
preserves an entirely alert posture; it  stands with wide-open eyes, 
head up, extremities extended, not seeking support; sometimes it  
remains motionless for minutes and sometimes for hours. On 
changing the position of an extremity, the extremity retains the 
new position. Presentation of food gives no reaction, and the 
animal continues to  remain still. As the result of careful obser- 
vations of man and animals, i t  may be said that this transition 
state from the alert state to  sleep is always present before the 
development of complete sleep, though only in a fleeting form. 

A similar demarcation of excitable areas which have undergone 
complete inhibition may exist also between different large areas 
of the cortex itself, producing what may be called localised sleep. 
This form is frequently seen and can be produced experimentally. 
For instance, secretory activities may be present and of normal 
magnitude, while all motor activities are already inhibited. The 
inhibition in such a case must have spread over the motor area 
of the cortex so that the excitation induced by the conditioned 
stimulus could reach the glands but not the muscles. The above 
observations demonstrate that the extent of the spread of the 
diffused inhibition in the brain may be small or great, and that 
there may exist different transition stages in the depth of the 
inhibition or, in other words, different intensities of the diffused 
inhibition, sleep. Bearing in mind the fact that in alertness the 
strength of the conditioned reflex is determined, ceteris paribus, 
by the strength of the stimulus, we can proceed to study with some 
degrees of definiteness the different stages through which the 
diffused inhibition develops. 

On measuring the strength of conditioned reflexes during the 
period of spontaneously developing or experimentally induced 
sleep, it is found that, before conditioned reflexes disappear alto- 
gether, they pass through a variety of stages in which the normal 
relation between the strength of response and the strength of 
stimulus is altered in some way. There is, for instance, a phase 
in which the animal responds to  all conditioned stimuli, whether 
strong or weak, but the usually weak responses become some- . 
what stronger, and the strong ones become somewhat weaker. 

'Reflexes which showed differences of about 100% in strength are 
now equalised. This phase is known as the phase of equalisation. 
With further development of sleep, it  is found that the weak 
stimuli produce a definitely greater response (in some cases 100% 
greater) than the strong stimuli. This phase is known as the para- 
doxical phase. Finally, with a still further intensification of sleep, 
all conditioned reflexes vanish completely, and this is followed 
sooner or later by the relaxation of the muscles and the develop- 
ment of complete sleep. The process of awakening seems to go 
through the same stages. 

Other changes in strength of conditioned reflexes have been 
observed. The question whether they can be arranged in a definite 
order, and if so in  what order, must remain entirely open for the 
present. All these different states of activity of the hemispheres 
bear a strong resemblance to the different stages of what is gener- 
ally known as hypnotism, which from the point of view of condi- 
tioned reflexes is merely a transition stage between alertness and 
complete sleep, a stage of a greater or less extent and a greater 
or less intensity of sleep. Inhibition or localised sleep is a phe- 
nomenon always present, under whatever conditions the animal 
or man may be. The state of alertness is only an expression of a 
predominance of excitation, while sleep is due to  a predominance 
of inhibition. (G. AN.) 

BIBLIOGRAPHY.-R. Kohlschiitter, "Die Mechanik des Schlafes," in 
the Zeitschrift fur rationelle Medicin (Zurich, vol. xxxiii, 1869) ; E. 
F. W. Pfluger, "Theorie des Schlafes," in Archiv fur die gesammte 
Physiologie des Menschen und der Thiere (ed. Pfluger, Bonn, vol. x., 
1875) ; A. Mosso, t fber den Kreislauf des Blutes im menschlkichen 
Gehirn (Leipzig, 1881) ; M. M. Manaseina, Sleep, I t s  Physiology, Path- 
ology, Hygiene and Psychology (Eng. trans. 1897), with bibliography; 
"Sleep," in W. H. Howell, Texibook of Physiology (1905, 10th ed. 
rev., 1927) ; E. M. Callender, Sleep" in T h e  Lancet (vol. cccxiii., 
1927)  ; I. P. Pavlow, Conditioned Reflexes ( t ran~.  E. R. Anrep, 1927). 
SLEEPER. A term used with many technical applications 

for a piece of timber, metal, etc., used as  a support; in carpentry 
it is such a piece of timber laid on low cross walls as a plate to  
receive ground joists; in shipbuilding, a strengthening timber for 
the bows and stern frame. The most frequent use of the term is 
for a timber or steel support on which the chairs are fixed for 
carrying the rails on a railway; in America these are more com- 
monly called "ties" ( see  RAILWAYS). I t  is an error to derive the 
word from "sleep." I t s  real source is the Norwegian sleip, mean- 
ing a roller or timber laid along a road. This wor&Skeat ( E t y m o l .  
Dict., 1898) connects with "slab." The French term dormant  
which is equivalent t o  "sleeper," is used for a part of the frame 
of a window or door which cannot be opened. 

Sleeper is also used as an abbreviation for sleeping car. 



SLEEPING-SICKNESS 
SLEEPING-SICKNESS (TrypanosomZas?s), a parasitic 

disease, familiar among West African natives since the beginning 
of the 19th century, and characterized by protracted lethargy, 
fever and wasting. I t  is caused by the Trypanosoma gambiense, 
a parasite which was discovered in the frog by Gruby in 1847, 
and in 1880 by Griffith Evans in horses afflicted with the dis- 
ease called "surra" in India. I n  1895 Surgeon-Major (after- 
wards Sir) D. Bruce found a trypanosoma similar to Evans's in 
cases of what was known in cattle as "tsetse-fly disease"; and 
though the trypanosoma had not then actually been found in 
man, Bruce suggested that this was akin to the human "sleeping- 
sickness" which had now extended into the Congo Free State, 
Uganda and elsewhere, and was causing great mortality, many 
Europeans having died of the disease. I n  1903 Castellani found 
the trypanosoma in the cerebro-spinal fluid of human patients 
aflicted with the disease. The  pathology of '(sleeping-sickness" 
was vigorously taken up, and in June 1907 an international con- 
ference was held in London to organise research. 

The  problems were: ( I )  to  determine whether the tsetse fly 
(glossina palpalis) was a direct or indirect conveyor of the para- 
site; ( 2 j  whether the parasite underwent necessary deveiop- 
mental changes in the tsetse fly; (3) if so, whether the developed 
germs were conveyed by the original fly or its larva when ar- 
rived a t  the imago stage; (4) how long an infected glossina pal- 
palis remained infected; (5)  whether other species of glossina 
were concerned; ( 6 )  the geographical distribution and habits of 
the fly; (7) whether and how far the spread of infection was the 
work of any of the vertebrate fauna (other than man);  (8) to  
suggest preventive methods for exterminating the glossina, or 
protecting uninfected districts by segregation or otherwise; (9) 
to study the therapeutics of the disease. 

Transmission of Infection.- It was a t  first believed that 
the transmission of Trypanosoma gambiense by the tsetse fly, 
Glossina palpalis, was direct or mechanical, and that a fly lost its 
power of infecting 24-48 hours after feeding on an infected man. 
Kleine (1909) showed that this is not the case. I n  a certain per- 
centage of flies the germs ingested with the blood do not die but 
multiply exceedingly in the fly's gut, change in form, come for- 
ward and a t  last invade the salivary glands, where they resume 
their blood form. Modern treatment is by injection of organic 
arsenical compounds (atoxyl and arsacetin) or of tartar emetic, a 
salt of antimony. 

During the process, which occupies 14-28 days or more, the 
fly is not infective, but when the germs are established in the 
salivary glands it  regains its infectivity and may retain it  for a 
long. period, for a t  each feed germs are poured into the punc- 
ture. Unless the salivary glands contain the germs a fly is not 
capable of infecting, but only in  a small proportion is this de- 
velopment completed; in nature the proportion cf infected flies 
rarely exceeds one in 1,000. Conveyance is therefore indirect. 
Direct infection may occur in nature, but the failure of the dis- 
ease to spread in the absence of tsetse, even though biting in- 
sects of many kinds are present, seems to show it must be rare, 
c.g. ,  hundreds of cases of sleeping-sickness were recorded in the 
lt'est Indies among slaves brought from Africa, but there is no 
recorded instance of spread in the New World. The disease was 
formerly rife in the island of Principe in the Gulf of Guinea, 
where G. palpalis abounded, but no cases occurred in the neigh- 
bouring island of San ThomC, with the same insect fauna, but, 
like America, with no tsetse. Duke believes that when the dis- 
ease is epidemic direct infection is the rule. There is no evidence 
that the fly can transmit the germs to its offspring. The fly has 
been shown to be capable of infecting for a t  least 96 days. 

Other species of Glossina, e.g., G. morsitans and G. tachinoides, 
become similarly infected. But some species rarely attack man. 

T r y p a n o s o m a  Rhodesiense.-In 1909 a second species of 
trypanosome was discovered in a case of human infection from 
Rhodesia and called T .  rhodesiefzse. I t  is found in areas infested 
not by G.  palpalis but by  G. morsitarcs, and was shown by King- 
horn and Yorke (1911) to be conveyed by this species and to 
undergo in it a similar development. T. rhodesiense infection: 
are found in Nyasaland, Portuguese East Africa and Tanganyika 

rerritory, besides nnrthern Rhodesia, and, rarely, sogth of the 
Sambezi river. T: rhodesiercse cannot be distinguished from T .  
:ambiense by its appearance in human blood; after inoculation 
nto animals microscopical differences can be detected; since such 
noculations are rarely made it  may be more often the cause of 
leeping-sickness than is believed: its carrier is widely dis- 
ributed. Indeed, a few cases have been found as far  north as 
he Anglo-Egyptian Sudan; and near Mwanza, south of Lake 
Jictoria, a small epidemic occurred in 1922, conveyed by  a tsetse 
lkin to G. morsita?zs. This type of human trypanosomiasis is 
.arely epidemic; cases occur in  sporadic fashion. It is more 
lcute and more rapidly fatal than the T. gambiense variety, and 
s more resistant to drugs. Whether or not T .  rhodesiense is 
dentical with T. brucei the parasite of nagana, first described by  
3ruce in Zululand (1893), is undecided. Bruce and Yorke con- 
iider them to be the same; Kleine makes a distinction. They 
.annot be separated by their appearance under the microscope, 
he symptoms and course of the illness produced in animals, or 
he manner and site of development in the tsetse. Both com- 
~ l e t e  their development in  the salivary glands. 
T. brucei and T. rizodesiense are found in big game, especially 

vaterbuck, bushbuck, reedbuck, haartebeest, on which G. mor- 
iitans feeds. These animals are, therefore, reservoirs of germs 
:apable of infecting man, and much discussion has taken place as 
o the r61e played by big game in the spread of T. rhodesiense, 
some claiming that the passage of the parasite is game, fly, man;  
Ithers that it  is man, fly, man. The point is still undecided. 

An experiment was made in East Africa during the World 
War in which blood was taken from transport animals infected 
,vith T .  brz~cei and inoculated by Taute into himself, his colleague 
Huber and 127 natives. Though animals inoculated a t  the same 
ime always became infected there was no single instance of 
infection in man. They concluded that man is immune to infec- 
tion by T. brucei. This striking experiment, however, does not 
convince those who believe man to be susceptible but very 
-esistant of T. gambiense, i t  is generally agreed that infected 
man is the chief reservoir of infection, though Bruce (1911) 
found that antelopes can be infected with this trypanosome by 
zllowing infected palpalis to feed upon them, and they continue 
o harbour the trypanosomes in their blood for many months. 

Treatment.-Sleeping-sickness is now treated by compounds 
of arsenic, especially atoxyl and tryparsamide, the latter a prod- 
uct of the Rockefeller Institute; by compounds of antimony, as 
tartar emetic; and by a drug of undisclosed composition called 
Bayer 205, or Germanin. The French and Belgians use atoxyl 
largely in the African villages, where doses are injected a t  the 
proper intervals by trained natives. A high degree of success is 
claimed, both curative and preventive,-in that the blood is kept 
free from germs which might be taken up by the tsetse. Anti- 
~nonials are used as  a rule in conjunction or  alternation with 
arsenicals. Bayer 205, first employed in the treatment of man 
in 1921, has remarkable successes to  its credit in Europeans, 
especially in cases of the Rhodesian type which were refractory to  
other drugs; unless used with caution it has a harmful effect on 
the kidneys. I t  has been less successful in natives, perhaps be- 
cause infection is usually detected in them a t  a later stage when 
the spinal cord and brain are affected, and a t  this stage treatment 
nearly always fails. French chemists have prepared the same 
or a similar drug. Tryparsamide, introduced about the same 
time, appears to  be still more potent, and especially in  cases in 
which the nervous system is involved, but it  also has a serious 
effect in that it  sometimes affects vision. Though sleeping-sick- 
ness in the European is nearly always a fatal disease if left un- 
treated, in the natives of parts of Africa it is very chronic, does 
not interfere with the patient's activities, and almost certainly 
may end in natural recovery. 

I n t e r n a t i o n a l  Conference.-At the suggestion of the 
League of Nations an International Conference on Sleeping 
Sickness met in London in 1925. I n  its recommendations it laid 
down administrative measures which should be taken on both 
sides of the frontiers between infected countries for the contro! 
of the disease, and advised the dispatch to Uganda of a commis- 
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sion to study the problem. The commission started work in 1926 Mexico (including the present Arizona) and Upper California. H e  
and in 192'7 issued an interim report. The  programme is divided was not, however, received by  the Mexican government. From 
into Epidemeological Studies and Laboratory Work. The conclu- 2853 to 1861 he represented Louisiana in the Senate. He is sup- 
sions so far are tentative only. 

BIBLIOGRAPHY.-Report of the Interdepartmental Committee on 
SleePi~zzg-Sickness, H.M.S.O., London, Cd. 7349 (1914) ; Sir David 
Bruce, ''Croonian Lectures," Lancet (June and July 19x5) ; B. Black- 
lock and W. Yorke, "The Trypanosbmiases," in W. Byam and R. G. 
Archibald's Practice of Medicine in the Tropics, "01. 2 (1922) ; also' 
Tropical Diseases Bulletin, Tropical Diseases Bureau (London 1912- 
25). Interim repord of the League of Nations ZnternationaE Conzmis- 
sion on Human Tr)lPanoso?niar{s, C.H. 536, 1927, Geyeva.. All fhe.sci- 
entific publications on sleeplng sickness are abstracted m thls per~odlcal. comm~ssioners were released, and slidell proceeded to F ~ ~ ~ ~ ~ ,  (A. W. G. B.) 

SLEEPY SICKNESS : see ENCEPHALITIS LETHARGICA. His mission there was t o  secure the recognition of the Confederate 
SLEET, a precipitation of mixed rain and snow or of partly States; in this he was unsuccessful, but he was able to secure sup- 

melted snow. Snow passing through a layer of comparatively plies for the Confederate army and navy. After the war he Settled 
warm air may be partly melted and reach the ground in a semi- 
liquid condition. If the ground is below freezing point, the sleet 
may become solid ice (glazed frost). 

SLEIDANUS, JOHANNES (1 506-1 5561, German his- 
torian, the annalist of the Reformation, was born at Schleiden, 
near Aix-la-Chapelle. H e  studied ancient languages and literatures 
at  LiCge and Cologne, and law and jurisprudence at  Paris and 
Orleans. Whilst among the humanists of LiCge, he had adopted 
Protestant opinions, and entering the service of Cardinal du 
Bellay, was employed in the futile negotiations of the French 
court to  make an alliance with the German Protestants against 
the emperor Charles V. I n  1542 he settled a t  Strassburg. 
Sleidanus had been accustomed to copy all papers bearing upon 
the Reformation to which he had access, and Martin Bucer pro- 
posed t o  Philip of Hesse to appoint him historian of the Ref- county of Eire in the province of Connaught. 
ormation, giving him a salary and access to all necessary docu- 
ments. Sleidanus began his great work, finishing the first volume 
in 1545. I n  that year he went to  England in a French embassy 
to Henry VIII.  While there he collected materials for his his- 
tory. On his return he represented Strassburg at  the diets of 
Frankfort and Worms, and went on to Marburg to explore the 
archives of Philip of Hesse. The war of the league of Schmal- 
kalden interfered with this work, and also prevented the pay- 
ment of Sleidanus, who received a yearly pension from Edward 
VI. I n  1551 Sleidanus represented Strassburg at  the council of 
Trent, being charged to act also for the imperial cities of Ess- 
lingen, Ravensburg, Reutlingen, Biberach and Lindau. H e  was 
afterwards appointed professor of law in Strassburg, and finished 
his great task in 1554, though lack of money and other misfor- 
tunes compelled him to delay printing. Sleidanus died in poverty 
at  Strassburg in October 1556. The book appeared in the pre- 
ceding year-Commentwio~z~m de statu religionis e t  reipz~blicae, 
Carolo V. Caesare, Zibri XXVI.; it  was translated into English by 
John Daws in 1560 and by G. Bohum in 1689. I t  was so impar- 
tial that it pleased no one, not even Melanchthon. I t  remains the 
most valuable contemporary history of the times of the Reforma- 
tion, and contains the largest collection of important documents. 

See H. Baumgarten, uber Sleibnus Lebm und Briefwechsel (18781 ,  
and Sleidalas Briefwechsel (1881) ; and A. Hasenclever, Slezdan-Studzen 
(Bonn. 1905). 

SLEIGH, tX4ED Or SLEDGE, a On runners instead 
of wheels, f o r  travelling over snow or ice. The sleighs used in with &folaise, a saint of the early 
COASTING are referred to in the article under that heading; but for h the ~ ~ l ~ i ~ ~  of ~ ~ ~ ~ ~ i ~ h  in ~~~h 
ordinary means of conveyance horse-drawn sleighs are employed 
as  carriages in countries such as Russia, Scandinavia and North 
America. In  $he Arctic regions dogs are harnessed to them. 

SLEZSKA OSTRAVA, a town in Silesia, occupied by Ger- 
many in 1939, lies near Moravski Ostrava, on the Ostrava- 
KarvinnB coalfield, and is. a colliery town. Pop. (1930), 22,239. 

SLIDELL, JOHN (2793-1871), American diplomat~st, was 
born in  New York in 1793. H e  graduated from Columbia college 
in 1810, studied law, and practised a t  New Orleans, La., where he 
settled in 1825. H e  belonged to the House of Representatives as a 
state's rights Democrat from 1843 to 1845, when he resigned and 
vras sent by President Polk on a secret mission to Mexico, with 
power to  adjust the difficulties growing out of the annexation of 
Texas to the United States, and to acquire by purchase both New 
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rivers. The town of Sligo is the chief centre. 

The Great Southern lines from Limerick and from Dublin 
meet a t  Collooney Junction which is also used by the Sligo, 
h i t r i m  and Northern Counties line. The three routes unite in the 
section from Collooney to Sligo town. 

From Kilfree on the main Dublin line a branch serves Ballagha- 
derreen in County Mayo. Sligo returns three members to D&il 
Eireann. 

SLIGO, a seaport and county town of Co. Sligo, Eire. Pop. 
(1936) 12,565. I t  lies on Sligo bay and the river Garvogue, 134$ 
mi. N.W. from Dublin by the Great Southern railway. 

The Dominican Abbey, founded in 1252, was partly destroyed 
by fire in 1414 and again in 1642. Three sides of the cloisters 
remain, and the lofty quadrangular tower at  the junction of the 
nave and chancel is entire. The east window is of the date of 
the original structure. The Roman Catholic cathedral (1869) 
for the diocese of Elphin is in the Norman style. There is also 
a Roman Catholic college. 

A castle, built by Maurice Fitzgerald in 1242, was in 1270 
taken and destroyed by O'Donnel; in 1310 it  was rebuilt but was 
again partly destroyed in 1369 and 1394. Of this and the wa!!s 
with which the town was fortified there are no remains. Early 
in the reign of James I. the town received a market and two 
annual fairs; in 1613 it was incorporated and received the 
privileges of a borough; and in 1621 i t  received a charter of the 
stapIe. I n  1641 i t  was besieged by the Parliamentary forces, but 
was afterwards evacuated, and occupied by the Royalists till the 
termination of the war. I n  1688 it  declared in favour of James 
II., and, after being captured by the Enniskilleners, was retaken 
by General Sarsfield, but ultimately surrendered to the earl of 
Granard. The borough was disfranchised in 1870. 

Three miles S.W. of the town, on Carrowmore, is a remarkable 
collection of megalithic remains, including dolmens, stone circles, 
and burial cairns, which has been taken to mark the site of the 
traditional battle of North Moytura. On Knocknarea (1,078 ft.), 
south of Sligo, is a cairn, which tradition sets down as  the burial- 
place of Queen Mab (Meave of Connaught). 

Sligo takes rank with Galway and Limerick as one of the three 
principal ports of the west coast of Ireland. Before World War 
I1 a considerable export trade was carried on in grain, flour, pork 
and cattle; while coals, iron, timber and provisions were im- 
ported. There is a depth on the harbour bar of 15 ft. at low 
water, and there are commodious quays and basins. Vessels of 
24 ft .  draught have entered the harbour at  high water, Brewing, 
flour milling and sawmilling are the chief industries, and there is 
an important butter market. Monthly fairs are held. Sligo is a 
centre of salmon and sea-fishing industries. 

SLING, an implement for casting missiles, also, a hanging loop 
to support a wounded limb, a chain with hooks for raising or lower- 
ing heavy goods (from M.E. slifzgen, to fling, throw with a jerk, 
Icel. slyngva, cf. Ger. schlingen, to  twist). The sling is probably 
the earliest device by which force and range were given to the arm 
of a thrower of missiles. Sling stones from the stone age are 
frequent. (See ARMS AND ARMQUR.) The type of weapon is 
of two kinds; the sling proper consists of a small strap or 
socket of leather or hide to  which two cords are attached; 
the slinger holds the two ends in one hand, whirls the socket 
and missile rapidly round the head and, loosing one cord 
sharply, despatches the missile; the other type is the staff sling, 
in which the sling itself is attached to a short staff, held in 
both hands. This was used for heavier missiles, especially in 
siege operations during the middie ages. There are many ref- 
erences to slings and to slingers in the Bible; the left-handed 
slingers of Benjamin were famous (Judges xx. 16). The Assyrian 
monuments show the sling of the ordinary type and slingers were 
used in the ancient Egyptian army, but not before the 8th cen- 
tury B.C. The sling (Gr.a4ev6by, Lat. funda) is not mentioned 
in Homer; Herodotus (vii. 158) speaks of the slingers in the 
army offered by  Gelon to serve against the Persians; it  seems to 
have been a weapon chiefly used by barbarian troops. The 
Acarnanians, however, were expert slingers (Thuc. ii. 81), and so 
also were the Achaeans, who later invented the sling which dis- 

charged a shaft with an iron bolt head (Livy xlii. 65, from Poly- 
bius). I n  the Roman army by the time of the Punic wars the 
slingers (funditores) were auxiliaries from Greece, Syria and 
Africa. The Balearic islanders, who were in Hannibal's army 
were always famous as  slingers. I n  mediaeval times the sling was 
much used in the Frankish army, especially in defending trenches, 
while the staff-sling was used against fortifications in  the 14th 
century. Till the 17th century, they were used to throw grenades. 

SLINGING THE WEIGHT: see WEIGHT THROWING. 
SLIPWAY. Inclined slipways, on which a vessel, resting in 

a cradle on wheels, can be drawn out of the water for cleaning 
or repairs, are used all over the world. I n  some American ports 
they are called marilze railways. The contrivance is  also known 
as a patent-slip. When gates and side-walls exclude the water 
from the upper part of the slipway, the contrivance is called a 
slip-dock. The word slip is applied to  a paved causeway or hard, 
extending from high water to  low tide level, on which small 
vessels may be hauled without the use of a cradle. Gravi~zg sdip 
and graving beach are old terms for a hard or slip, and a beach 
on which vessels were placed for examination and graving when 
the tide receded. On slips in shipyards vessels are constructed 
and launched. The launching ways for lifeboats, over which the 
boat slides into the water or is  hauled up, or with rails over which 
a launching trolley carrying the boat is run, are termed slipways. 
I n  American ports, for instance New York, the water spaces be- 
tween piers, in which vessels berth, are called slips (see DOCKS). 

(N. G. G.) 
SLIVEN, a town of southern Bulgaria, I o j  m. E.N E. of 

Philippopolis, picturesquely situated near the southern entrance 
of the trans-Balkan defile known as the Iron Gate. Pop. (1934), 
30,683. Sliven lies on a branch of the Burgas-Philippopolis rail- 
way, and is the chief manufacturing centre in  Bulgaria for the 
rough and fine homespuns known as aba and slzayak, and its wine 
is locally celebrated. Extensive mulberry orchards have been 
planted in connection with the silk industry. Sliven, the Stlifanos 
of the Byzantine writers, was, on account of its strategic im- 
portance, frequently disputed in the middle ages between Byzan- 
tium and Bulgaria. After its capture by the Turks (1388) it  was 
one of the privileged voinik towns (see BULGARIA); but these 
privileges were lost in the 16th century. I n  1829 Sliven was occu- 
pied by the Russian army under Rudiger and Gorchakov. 

SLOANE, SIR HANS (1660--1753), British collector and 
physician, was born on April 16, 1660, a t  Killyleagh in County 
Down, Ireland, where his father had settled a t  the head of a 
Scottish colony sent over by  James I. H e  spent four years in the 

, study of medicine in London, and then travelled through France, 
I spending some time a t  Paris and Montpellier, taking his M.D. 
degree a t  the University of Orange in 1683. H e  returned to Lon- 
don with a considerable collection of plants and other curiosities, 
of which the former were sent to  John Ray and utilized by  him 
for his History of Plants. Sloane was elected into the Royal 
Society, and attracted the notice of Thomas Sydenham, who gave 
him valuable introductions to  practice. I n  1687 he  went to  Ja- 
maica as physician in the suite of the duke of Albemarle, The 
duke died soon after landing, and Sloane's visit Iasted onIy fifteen , months; but during that time he got together about 800 new 
species of plants, the island being virgin ground to the botanist. 
Of these he published an elaborate catalogue in Latin i n  1696; and 
at  a later date (1707-25) he added two folio volumes. H e  became 
secretary to  the Royal Society in 1693, and edited the Philosophica! 
Transactions for 2 0  years. 

I n  1716 Sloane was created a baronet, being the first medical 
1 practitioner to  receive an hereditary title, and in 1719 he became 
I president of the College of Physicians, holding the office 16 years. 
/ I n  1722 he was appointed physician-general to the army, and in 
1 I 727 first physician to  George 11. I n  1727 also he succeeded Sir 
Isaac Newton in the presidential chair of the Royal Society; he 

/ retired from i t  a t  the age of 80. Sloane's memory survives more 
I by his judicious investments than by anything that he  contributed 

to the subject-matter of natural science or even of his own pro- 
fession. His purchase of the manor of Chelsea in I 71 2 has perpet- 

/ uated his memory in the name of a "place," a street and a 
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square. His great stroke as a collector was to  acquire (by bequest, 
conditional on paying off certain debts) in 1701 the cabinet of 
William Courten, who had made collecting the business of his 
life. When Sloane retired from active work in 174r his library 
and cabinet of curiosities, which he took with him from Blooms- 
bury t o  his house in Chelsea, had grown to be of unique value. 
On his death on Jan. 11, 1753, he bequeathed his books, manu- 
scripts, prints, drawings, pictures, medals, coins, seals, cameos, 
and other curiosities to  the nation, on condition that parliament 
should pay to his executors fao,ooo, which was a good deal less 
than the value of the collection. The  bequest was accepted on 
those terms, and went to  form the collection which was opened to 
the public a t  Bloomsbury as the British Museum in 1759 (see 
MUSEUMS). Among his other acts of munificence was his gift 
t o  the Apothecaries' Company of the botanical or physic garden, 
which they had rented from the Chelsea estate since 1673. 

See Weld, History of the Royal  Society, i. 450 (1848) ; and Munk, 
Roll of  the College of Physicians, 2nd ed. i. 466 (1878). 

SLOCUM, HENRY WARNER ( I  82 7-1894), American 
general, was born a t  Delphi, N.Y., on Sept. 24, 1827, and gradu- 
ated a t  the U.S. Military Academy in 1852. When the Civil War 
broke out he became colonel of the 27th New York Volunteers, 
and was promoted major-general of volunteers (July 1862). He 
fought in all the Virginia campaigns from the first battle of Bull 
Run to Gettysburg, where he commanded the 12th Corps. With 
that corps he was transferred to  the Tennessee valley, and took 
part in the battle of Chattanooga, and the Atlanta campaign, and 
succeeded to the command of the 20th Corps (late 11th and 12th). 
H e  resigned from the army in Sept. 1865, and was a Democratic 
representative in Congress in 1869-73 and again in 1883-85. H e  
died at  Brooklyn on April 14, 1894 where a monument to  him by 
Frederick MacMonnies was unveiled, on May 30, 1905. 

SLONIM, a town of Poland, in the province of Nowogrbdek, 
155 mi. S.E. of Grodno and 20 mi. from the railway from Mos- 
cow to Warsaw, on the banks of the Shchara. Pop. 16,284. I t  de- 
rives its importance from the river, which is navigable and joins 
the Oginski canal, connecting the Niemen with the Dnieper. I t  
was taken by the U.S.S.R. in 1939 and Germany in 1941. 

SLOOP, a type of small sailing-vessels which have one mast 
rigged "fore and aft," carrying a mainsail, gaff-topsail, jib and 
fore staysail. There is little in rig to distinguish a sloop from a 
"cutter," and the terms are used indiscriminately; sometimes a 
distinction is drawn by a sloop having a fixed and a cutter a 
running bowsprit. In  the sailing and early steam days of naval 
warfare, a "sloop" was a small corvette, ship-rigged, with all the 
guns mounted on the upper deck. 

SLOTH, the name for a group of arboreal tropical American 
mammals belonging to the order Edentata ( q . v . ) .  Sloths are com- 
pletely arboreal, living among the branches of trees, hanging be- 
neath them, back downwards, and clinging with the hook-like 
organs to  which the terminations of their limbs are reduced. When 
obliged to descend to the ground, which they rarely, if ever, do 
vol;ntarily, sloths (owing to 
the unequal length of their limbs 
and the peculiar conformation 
of their feet) crawl along a 
level surface with considerable 
difficulty. Though generally slow 
and inactive, they can on oc- 
casions travel with considerable 
rapidity along the branches, 
availing themselves of the sway- 
ing of the boughs by the wind 
to cross the larger gaps. They feed on leaves and young shoots 
and fruits. Sloths are nocturnal, silent and solitary animals, 
and produce but one young a t  birth. They show an almost reptilian 
tenacity of life. Sloths fall into two families, the Choloepidae, 
including only the unaus (Choloepus), with two functional toes 
on the fore-foot and three on the hind, and six or seven neck verte- 
brae; and the Bradypodidae (Ai) ,  comprising the genera Brady- 
pus and Scaeopus, with three functional toes on each foot and nine 
neck vertebrae. Sloths are remarkable in bzing the only mammals 

which do not invariably have seven neck vertebrae. Several other 
animals, such as the African potto-lemurs, and the Asiatic lorises, 
are popularly called sloths. 

SLOTTING MACHINES: see PLANING-MACHINES. 
SLOUGH, borough (since 1938) in Wycombe parliamentary 

division of Buckinghamshire, England, 18 mi. W. of London by 
the Great Western railway and on a branch of the Grand Junc- 
tion canal. Pop. of urban district (1938) 50,620. 

SLOVAKIA, after 1939 a "republic" in Central Europe. 
under the protectorate of the German reich, had been before 1918 
a part of the kingdom of Hungary and had constituted from 1918 
to 1939 a province of the Czechoslovak republic. I t  covered in 
1931 an area of 18,895 sq.mi., with a population of 3,329,793, of 
whom 2,373,054 were Czechoslovaks, 592,337 Magyars, and I j4,- 
821 Germans. With regard to religion, 71.61% were Roman Cath- 
olics. 16.69% Protestants. 6.42% Greek Catholics, and 4.1 I 5 
Jews. The Slovaks are a Slav people, closely related to the Czechs 
from whom, however, they have been politically separated for 
many centuries. The Czech national renaissance largely originated 
at  the beginning of the 19th century in Slovakia, and at  that time 
the literary language was common to both branches of the Czecho- 
slovak people. I n  1843, however, Louis St6r raised the central 
Slovakian dialect to the rank of a literary language, in an effort 
to resist the Magyarization of the Slovak peasants, and since that 
time the Slovak language has been, although only slightly, differ- 
entiated from the Czech language. 

Slovakia lagged far behind the western and formerly Austrian 
parts of Czechoslovakia, because for centuries it had suffered 
neglect during Hungarian rule. The Slovaks are therefore less 
progressive than the Czechs, primitive customs, traditions, and 
costumes survive among them until today, the number of illiter- 
ates is considerably larger than in Bohemia or Moravia, although 
much smaller than in the neighbouring Carpathian Ruthenia. I n  
the Czechoslovak Republic, Slovakia enjoyed provincial auton- 
omy, its capital was Bratislava (Pressburg) on the Danube, with 
123,852 inhabitants, and the seat of a Slovak university. Other 
important cities were KoSice (70,117), Z&mky NovC (22,141), 
and Nitra (21,259). 

Slovakia is largely mountainous territory within the western 
Carpathians, but a t  its western and eastern ends it  encroaches 
upon the plains of the Danube and of the Tisa. In the northern 
part the mountains rise to high altitudes, especially in the high 
Tatra mountains (q.v.) which had been developed by the Czecho- 
slovak Government as an important health centre for the treat- 
ment of tuberculosis and as a tourist resort for summer and winter 
sports. The southern plain lands which were ceded to Hungary in 
1938 formed a fertile cereal zone where maize, wheat, barley, fruit, 
wine, tobacco, and sugar-beets were raised. 

Slovakia suffered under the lack of good connections between 
her eastern and western parts and between her and Bohemia. The 
Czechoslovak Government tried to improve communications, to 
overcome the isolation of the highlands, to modernize the ad- 
ministration and the economic life of the country, and to over- 
come the disadvantage of the lack of coal for the development of 
industry by the utilization of the vast resources of water-power. 
The Czechoslovak Government covered the land with a network 
of primary and secondary schools and founded the Slovak Komen- 
sky university in Bratislava, which in 1937 had 2,250 students and 
115 instructors. The Czechoslovak Government also created a 
number of schools for the Magyar and German minorities in 
Slovakia, but the Magyar minority continued to present a grave 
problem, as did the aspirations of a part of the Slovak population 
under the leadership of Father Andrew Hlinka to transform the 
Czechoslovak State into a federation of completely autonomous 
Czech and Slovak republics. 

These aspirations were realized after the events of Sept. 29, 
1938. According to the German-Italian award a t  Vienna, on 
October 2, Slovakia had to cede her southern plain lands and 
some of her important cities to Hungary, whereby her area was 
reduced to 14,848 sq.mi., with a population of 2,450,096 accord, 
ing to the census of 1930 A census on Dec. IS, 1940, put the 
population at  2,653,564. Within the new Czecho-Slovakia Slo- 





SLOVENES-SLUM 
Slovene itself as to which syllable receives the accent, but there 
is less divergence with regard to the nature of the accent: short 
syllables allow one intonation, while long syllables have two (a 
rising and a falling). 

The grammatical system presents certain archaisms: thus the 
dual has been kept in nouns and verbs, and the supine has not 
been ousted by the competition of the infinitive. 

The vocabulary and style of the literary language are typically 
Slavonic and show little admixture-such few loans as occur being 
chiefly from Russian, Czech and Serb; but owing to the age-long 
subjection of the Slovene people the spoken dialects have been 
much more seriously affected by German, Italian and Hungarian, 
and in some border dialects (e.g., Carinthian) there is a danger 
that Slovene may degenerate into a jargon. 

Although the dialectical variations are much more considerable 
than in the other languages, it  is possible to distinguish two main 
groups : the more important is the South-western, which includes 
the lowland (dolenjski) dialect of Carniola-used by Primus 
Trubar, the creator of the Slovene literary language. The North- 
eastern group includes some of the dialects of Carinthia and of 
the districts beyond the river M6r, and for philological reasons is 
of high importance. 

The spelling in current use is modelled on Czech, but among 
the Slovenes of Hungary, where the literary use of the dialect 
was to  some extent encouraged for religious purposes, the Hun- 
garian system prevailed. 

BIBLIOGRAPHY.-The most complete dictionary is that of Mr. Pleter- 
Gnik (Slovensko-nemiki slovar, Ljubljana, 2 vols., 1894-95) which 
marks the quality and intonation of the vowels. There are numerous 
smaller dictionaries (Slovene-French, S1.-Italian, S1.-Czech, etc.), but 
none has as yet appeared in which the Slovene words are translated 
into English. Grammars-The Historical Grammar of the Slovene 
Language (in Slovene) by F. RamovS (Part 11. on the consonants 
has so far appeared; Ljubljana, 1924) will be a monumental work 
when completed. A useful small work (in Slovene) is A. Breznik's 
Slov. Glam. for Middle Schools (Prevalje, 1921). Philological works 
-The Casopis za slov. jezik, knjiievnost in sgodovino (Periodical for 
Slov. Lang., Lit. and History, Ljubljana, 1920, seq.) is the chief review. 
Surveys of works on Slovene are issued with every number of the 
Revue des Etudes slaves (Paris). The Jezikoslovni Spisi (Philological 
Essays) of A. Breznik (Ljubljana, 1916-19) are valuable. Les formes 
du duel en SlovBne and the accompanying Atlas Li-rzguistique, by L. 
Tesnikre (Paris, 1925) cover entirely new ground for any Slav 
language. Literature-"A Survey of Modern Slovene . Literature" 
(Slavonic Review, vol. vi., pp. 618-634, 1928), by J. Vidmar, deals 
with the greatest names of the last hundred years. 

SLOVENES, a Slavonic people. The chief mass of them lives 
in Yugoslavia, occupying Slovenia and the adjoining sections of 
Yugoslavia. The boundary on the east is difficult to fix, as the 
linguistic transition is gradual and a certain dialect of Croatian 
(marked by the use of kaj="what") may have been originally 
Slovene. 

SLOW-WORM or BLIND-WORM (Anguis fragilis), a 
legless lizard, which is neither slow nor blind, nor is it  a worm. 
The slow-worm is fairly common in Great Britain and ranges 
across Europe to western Asia. On account of the absence of 
legs it is often mistaken for a snake. I t  is quite harmless, feeding 
on worms, slugs, etc. Like many other lizards, i t  can break off 
its tail if seized thereby. (See REPTILES.) 

SLUG. The name generally given to the members of a group 
of land molluscs related to  the land snails but lacking an external 
shell. They include the families Limacidae and Arionidae of 
the Pulmonate Gastropoda. There are several other groups of 
less familiar Pulmonates (e.g., the Daudebardiidae, Veronicelli- 
dae and Rathousiidae) which may be called "slugs." The name is 
indeed extended to all shell-less elongate Gastropods such as the 
"sea-slugs" (Nudibranchia: Oncidiidae). 

The common slugs (e.g., the black slug, Arion ater and Agrio- 
limax agrestis, the field slug) are placed in the sub-order Stylom- 
matophora of the Pulmonata. The shell is wholly internal and 
may be absent. The mantle is seen as a shield-shaped projection 
a t  the anterior end. I n  the living animal a small contractile ori- 
fice is seen on the right-hand edge of the mantle. This is the 
pneumostome or respiratory orifice through which air is drawn 
into the lung-like mantle-cavity. I n  Limax the shell is persistent, 

but it has no spiral apex; in Arion it is very degenerate and is 
reduced to a few calcareous granules. I n  the tropical Veronicelli- 
dae and Rathousiidae it  is entirely absent. Most of the land slugs 
have two pairs of tentacles; the eyes are borne on the extremities 
of the posterior pair and the anterior pair carries the tactile organs. 

A typical land slug such as Arion ater inhabits woods, fields, 
gardens, hedgerows and wilder places. I t  is more or less omnivo- 
rous and Ellis states that it  feeds on green leaves, fruit, fungi and 
dead animal and vegetable matter. The sea-slugs are principally 
represented by a number of completely naked genera of Nudi- 
branchiata Gastropods. The most striking of them are the Eolids, 
which are small, often brightly coloured animals. They are found 
in shallow waters and in rocky pools. (For the peculiar function 
of the cnidosacs of these animals, see GASTROPODA.) Certain of 
the Oncidiidae are remarkable for the numerous eyes scattered 
over the dorsal surface which are stated to be a special adaptation 
in relation to the attacks of a littoral fish (Periophthalmus) which 
preys upon them. (G. C. R.) 

SLUM. The expressions "Slum" and "Slum Conditions" 
scarcely admit of any exact definition. For practical purposes they 
are recognized as consisting of home conditions in which, owing 
either to the dilapidated, insanitary or unsuitable character of 
the housing provision, or to  the overcrowding to which it  is 
subjected, the conduct of healthy and decent family life is im- 
possible. Such conditions exist even in the pleasantest villages, 
as well as in the cities and towns, and in all cases they are found 
to incur similar consequences to  the health of their inhabitants, 
especially to the children. 

The slum as found in the United States is fully discussed in the 
article HOUSING, U.S. section. The article below covers the slum 
conditions in Great Britain. For the progress of the work of slum 
clearance, see the par. under that head S.V. HOUSING. See also 
SOCIAL ARCHITECTURE. 

Or ig in  a n d  Character.-Insanitary houses consist substan- 
tially of two main groups, and the distribution of the types varies 
very much in different districts according to their past industrial 
history and housing standards. The first group consists of those 
houses in which the housing provision itself is of an insufficient 
standard with regard both to accommodation and conveniences; 
and the second consists of those which, whilst primarily suitable 
in themselves, have become what they are owing to a change in 
their manner of use. I n  these cases, for the most part, the houses 
have become split u p  and let out in separate tenements without 
material adaptations, so that what was originally a dwelling for 
one family has now come to be occupied by  four, five or some- 
times a larger number of families. 

The first group includes most of th; dilapidated and insanitary 
country cottages, and it  is widely represented in the older cities, 
and in the towns that underwent rapid industrial development dur- 
ing the nineteenth century. I t  is very general also throughout 
Scotland. I n  the older cities and towns the houses are usually 
small and have been built in yards, alleys and courts, or on any 
other available space, without much semblance of order, or regard 
to light, ventilation and sanitation. I n  the more industrial towns 
they consist chiefly of closely-packed, back-to-back, houses, and 
represent the first unregulated exploits of the jerry-builder. The 
city of Leeds provides perhaps the most conspicuous example of 
this last class, and in Mr. Neville Chamberlain's Report t o  the 
Ministry of Health of the "Unhealthy Areas committee of 1921," 
it is recorded that this city has 72,000 back-to-back houses, which 
consist of 12,000 that are fairly substantial; of 27,000 built in 
blocks of eight, opening directly on to the street with the sanitary 
conveniences for each pair of blocks (16 houses) provided be- 
tween them and only approached by the street; and of a further 
33,000 houses which are described as "built in long continuous 
blocks opening directly on to the street . . . crammed together 
at the rate of 70 to 80 per acre"; in regard to  which i t  is added 
"It is difficult to  suggest any method of dealing with them satis- 
factorily short of complete clearance." The Royal Commission 
on Housing in Scotland found that 53g,ooo houses, or rattler more 
than half the houses in that country, had not more than two rooms, 

The second group of slum houses is especially widely represented 



SLUM 
in London. where, in the course of time, the character of the older 
and more closely-built districts has altered with the growth of 
population and the development of outside areas. There are miles 
of houses in  London, now let as tenements, which originally con- 
sisted of single family dwellings-usually with a basement kitchen 
that is  commonly the only room provided with a cooking range. 
I n  other respects also, despite the efforts of the sanitary authori- 
ties, the domestic and sanitary arrangements are commonly of a 
very inadequate character. An analysis of a group of houses of 
this kind in a typical street in the borough of Shoreditch yielded 
the following results in summary: 

crawl over their persons and beds at night, and which fall into their 
food during the day. The food itself will not keep in many of these 
tenements . . . owing to the damp and verminous condition of the 
holes in the walls in which it is kept. 

Health statistics generally, mortality rates, the statistics of 
tuberculosis infection, of the defects of school children and of 
the analysis of the sicknesses of insured persons, all reveal, i n  
common, the damaging results of life under these conditions. 
The following comparable table, as ascertained by  Dr. Robert- 
son, medical officer of health for Birmingham, for a n  overcrowded 
and a well-built area, seems fairly t o  represent the conditions 

Number of 
Number of water connec- water taps I House I lettings / i t i o ~ ~ , " P , ' ~ ~ ~ u s e /  in the house 1 

- 
, I generally found: 

I . .  
2 . .  

3 . .  
4 . -  
5 . -  
6 . .  
7 . .  
8 . .  

9 , .  
1 0  . . 

Totals . 

6 
4  
4  
6 
8 
8 
5 
7  
7 
4  

59 

I n  other, better-to-do, districts, such as Westminster, there 
are many cellar dwellings in houses or buildings which are not 
otherwise let in tenements. 

The number of people affected by  these two groups of housing 
conditions is not easy t o  ascertain, as  the returns of the numbers 
of insanitary houses do not all provide the population statistics; 
whilst the returns of those that are styled "overcrowded" do not 
include all the dilapidated cottages and other bad houses which 
are not technically overcrowded. The  standard of ''overcrowd- 
ing" adopted i n  England and Wales is ''more than two persons" 
for each room, whilst in  Scotland i t  is "more than three persons" 
for each room. Accepting these qualifications, however, there aP- 
pear to  be about a million houses i n  England and Wales that con- 
sist than and there are rather than 
three million people returned as overcrowded. I n  Scotland, de- 
spite the fact that the overcrowding standard is lower, the Pro- 
portion of those inhabiting unsatisfactory dwellings is greater. 
In the city G1asgOw, 47°3000 people, Or more 
than 60 per cent. of the total population of the city live in homes 
of not more than two rooms, and nearly a quarter of them have 
only one room. 1 n  Scotland, as  a whole, there are zS million 
people, o r  somewhat less than half the population, living in two 

Or less, and these, 4°03000 have One The 
~ o ~ a l  commission found that a t  least 50 per cent. of the one- 
roomed houses, and 15 per cent. of the two-roomed houses, were 
so insanitary and dilapidated that they ought to be replaced. 

Effects of Life--The effect upon the inhabitants of 
life under such conditions is difficult to  imagine by those who 
have not examined them a t  first hand. The fact is that one Or two 
gloomy rooms have t o  provide for  all the purposes and events 
of family life. The character of the houses themselves is thus 
described in the Report of the Scottish Board of Health Com- 
missioners on Glasgow Housing for 1926: 

The majority of the houses were da&, many of the tenants having 
to burn gas all day, winter and summer. Large numbers of tenements 
were built in the middle of hollow squares, hard up against high 
buildings on all sides, with no proper ventilation or light. D~~~ was 
present everywhere, the walls and ceilings in a large number of 
houses being literally soaking. Everywhere we noticed an almost 
total lack of sanitation, conveniences being few and for the most 
part out of repair, and in some cases leaking down the stairs and 
even into the houses. . . . Dilapidation is rife throughout the areas. 
Ceilings are falling down, woodwork is rotting away, there are holes 
in the walls of houses through which the street can be seen, and the 
plaster-work of the walls is loose and broken. The houses are a 
hunting-ground for vermin of every description. Fleas, of course, 
abound, but we found also that practically every property we inspected 
XVas absolutely bug-ridden. The tenants complained that they could 
get no peacc from these pests, ahich drop upon their faces 

20 

27 
24 
13 
10 

34 
'3 
29 
34 
18 

2 3 8  

re-construction is so great that a private owner cannot look t o  
regain it in the form of increased rent and this necessarily im- 
poses a limit upon what can be expected. many cases, also, 
the owners o r  leaseholders of poor houses a re  themselves people 
of small means and cannot command the  necessary capital. 
~ ~ ~ ~ ~ ~ h ~ l ~ ~ ~  improvement has been effected by some local 
authorities, who have systematically and reasonably used their 
powers, to obtain improvements over a period of years. F~~ 
example, the city of M ~ ~ ~ . , ~ ~ ~ ~ ~  has finally secured the abolition 
of cellar dwellings, and in many towns a great reduction, o r  even 
the elimination, of back-to-back houses has been obtained. 

The conduct of slum reclamation must necessarily be piece- 
meal, as  i t  is impossible t o  dis-house any great number of peo- 
ple at a time during the process of reconstruction. ~h~ city of 
Liverpool presents, perhaps, the most conspicuous example of 
the valuable in the course of time by the pro- 
gressive acquisition and reconstruction of bad portions of the 
city; where, by the accommo~at~on of the dis-housed people in 
flats erected for  their accommodation, it has been possible to  ad- 
just operations so as to avoid intensification of the pressure on 
surrounding streets. 

Nevertheless, the policy of waiting until a n  area has become 
condemned until i t  can be acquired and so dealt with, has proved 
to be too limited t o  allow of general success, and the following 
conditions-chiefly based on the Report of the Unhealthy Areas 
committe-seem t o  be essential: ( I )  A full use should continue 
to  be made of all existing sanitary powers, i n  addition t o  the 
continued provision of new houses in open parts. ( 2 )  Unnecessary 
demolition should be restrained by the grant of power t o  "declare 
an area congestedu and t o  prohibit the demolition of houses and 
the erection of other buildings therein without license. (3) Clear- 
ance reconstruc~ion should be a part of a comprehensive and 
carefully prepared planning scheme affecting not only the area 
itself but adjacent parts of the town or  country. (4) The  local 
authority should be competent t o  undertake sufficiently extensive 
acquisition so as  t o  enable i t  t o  obtain a better ultimate return 
b y  the Proper disposition on the ground, of dwellings and of com- 
mercial and business premises. (5) Pending such acquisition and 
reconstruction, authorities should be competent t o  "declare areas 
unhealthy" and t o  purchase them with the purpose of improving 
the housing conditions under a scheme of collective management 
and improvement. (6)  Finally, apart pro- 
posals as  to the methods of acquisition and compensation, i t  is 
agreed that in London and the larger cities there should be a 
combination of authorities responsible for the supervision and 
execution of reconstruction schemes9 for the that the 1 district afflicted with slums is usually poor and unable t o  bear 
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e a t  rate . . : : : : : 
Infant death rate 
Tuberculosis death rate . . . . 2'3 
Infantile diarrhoea under the age of 2 

years, per 1 , m o  . . . . . 42 

Remedial Methods.-A certain proportion of the bad houses 
is capable of improvement or restoration, although they would 
only then serve for a smaller number of inhabitants. I n  a very 
large proportion of these cases, however, the cost of repair or 
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the burden, and that an adequate town-planning scheme involves 
questions of transport and development which extend beyond the 
boundaries of individual authorities. 

SLUMP: see TRADE CYCLE. 
SLUTSK, formerly Pavlovsk, a town of Russia on the Slav- 

yanka river, 17 m. south of Leningrad, in 59" 40' N., 30" 25' E. 
Pop. (1926) 6,231. I t  was a former summer resort of the aris- 
tocracy, and contains many villas and palaces, now used either as 
holiday colonies or children's schools, or converted into museums. 
Among the more famous sights are the castle (1782-1803), situ- 
ated in 2 beautiful park, the English Pavlovsk park, laid out by 
Cameron, the Pavilion of Roses, built by Rossi in 1812 and for- 
merly covered with roses, where Alexander I .  celebrated his vic- 
tory over Napoleon in 1814. 

See Guide t o  the Soviet Union (Moscow, 1925, in English). 
SLUYS (SLOIS), BATTLE OF, fought on June 24,1340, 

one of the two sea-fights in which King Edward 111. of England 
commanded in person, the other being that called Espagnols-sur- 
Mer (9.v.). The place of the encounter was in front of the town 
of Sluis, Sluys, or in French Bcluse, on the inlet between West 
Flanders and Zeeland. I n  the middle of the 14th century this 
was an open roadstead capable of holding large fleets. I t  has now 
been silted up by the river Eede. A French fleet, which the king, 
in a letter to  his son Edward the Black Prince, puts a t  190 sail, 
had been collected in preparation for an invasion of England. 
I t  was under the command of Hue QuiCret, admiral for the king 
of France, and of Nicholas BChuchet, who had been one of the 
king's treasurers, and was probably a lawyer. Part of the fleet 
consisted of Genoese galleys serving as mercenaries under the 
command of Barbavera. 

Although English historians speak of King Edward's fleet as 
inferior in number to  the French, i t  is certain that he sailed from 
Orwell on June 2 2  with 200  sail, and that he was joined on the 
coast of Flanders by his admiral for the North Sea, Sir Robert 
Morley, with 50 others. Some of this swarm of vessels were no 
doubt mere transports, for the king brought with him the house- 
hold of his queen, Philippa of Hainault, who was then a t  Bruges. 
Edward anchored a t  Blankenberghe on the afternoon of the 23rd 
and sent three squires to reconnoitre the position of the French. 
The Genoese Barbavera advised his colleagues to  go to sea, but 
BChuchet, who as constable exercised the general command, 
refused to leave the anchorage. H e  probably wished to occupy 
it  in order to bar the king's road t o  Bruges. The disposition of the 
French was made in accordance with the usual mediaeval tactics 
of a fleet fighting on the defensive. QuiCret and BChuchet formed 
their force into three or four lines, with the ships tied to one 
another, and with a few of the largest stationed in front as out- 
posts. 

King Edward entered the roadstead on the morning of the 24th, 
and after manoeuvring to place his ships to windward, and to 
bring the sun behind him, attacked. The battle was a long 
succession of hand-to-hand conflicts to board or to repel boarders. 
King Edward makes no mention of any actual help given him by 
his Flemish allies, though he says they were willing, but the 
French say that they joined after dark. They also assert that the 
king was wounded by BChuchet, but this is not certain, and there 
is no testimony save a legendary one for a personal encounter 
between him and the French commander, though it  would not be 
improbable. 

The battie ended with the almost total destruction of the 
French. QuiCret was slain, and BChuchet is said to have been 
hanged by King Edward's orders. Barbavera escaped to sea with 
his squadron on the morning of the a ~ t h ,  carrying off two English 
prizes. After the battle King Edward remained at  anchor 
several days, and it  is probable that his fleet had suffered heavily. 

The story of the battle of Sluys is told from the English side by Sir 
Harris Nicolas, in his History o f  the Royal Navy,  vol. ii. (London, 
1847) ; and from the French side by M. C. dc la Roncikre, Histoire de 
la marine fran~aise, vol. i. (Paris, 1899). Both make copious references 
to original sources. (D. H.) 

SMALL ARMS, THE DEVELOPMENT OF. Small 
arms, weapons fired from the hand, shoulder, or in the case of 
machine guns, which also come under this designation, commonly 

from a bipod or tripod (see GUN, MACHINE), are, strangely, the 
evolutionary products, rather than the ancestors, of heavy ord- 
nance (cannon). For the latter was known as early as the first 
quarter of the 14th century, whereas the fire-arm small and light 
enough to be transported and operated by the individual soldier 
does not appear until that period was drawing to its end. The first 
of these were simple tubes of iron, their (closed) butt ends pro- 
longed into hollow sockets into which were driven wooden or 
metal billets held under the armpit, or rested on the ground, while 
the piece was being discharged. Known as "bastons-&-feu" (fire 
sticks) they are mentioned in records dating to 1381. I n  these 
early specimens the powder chamber was (as in many contempo- 
rary cannon) commonly of lesser diameter than that of the bore 
proper, though its walls were thicker than those of the barrel 
ahead. The charge was introduced from the muzzle, and fired by 
thrusting a heated wire through a touch-hole bored from the ex- 
terior and located obviously on the top of the barrel, where it  was 
later surrounded by a small saucer-like depression or "pan" which 
could be filled with powder for priming purposes. This crude ig- 
niter was soon supplanted, however, by a "match." This was a 
section of any convenient length, cut from a piece of hempen (or 
cotton) cord which had been soaked in a solution of saltpetre, and 
then dried. The tip of this, ignited, would smoulder slowly away, 
yet remain*constantly alight unless extinguished either intention- 
ally, or through the intervention of a sudden shower. 

Early improvements in this "hand-cannon" (which was not 
ordinarily over 4 to $in. in bore) consisted in lengthening the 
wooden tip or buttpiece and, instead of wedging it into a socket a t  
the base of the barrel, mounting the latter atop its wood exten- 
sion, and binding these together with two or more encircling iron 
bands, thus roughly approximating the outlines of the musket 
of the 19th century save for the fact that the wood billet was 
practically, or entirely, straight, rather than bent downward to 
fit comfortably against the shoulder. By the end of the 14th 
century, the touch-hole had been moved to the side of the barrel, 
where it was less likely to  admit the first raindrop. The pan 
was likewise shifted to this new location, the ignition of its 
contents producing a sudden flame which, if all went well, flashed 
through the touch-hole into the main powder charge and set 
this alight. Later, a separately constructed pan was attached 
to the surface of the barrel a t  the site of the touch-hole, and 
eventually provision made to supply this with a pivoted cover 
which permitted its being primed well ahead of the time a t  which * 

the piece was to  be fired, the cover protecting the priming pow- 
der against the elements until thrown aside in preparation for 
the discharge of the weapon. 

About 1425 (according to certain authorities, however, full 50 
years later), a really revolutionary improvement in the hand gun 
took place. For at  this time, the first genuine "matchlock" or 
"firelock" was introduced. This involved the pivoting either 
against the side of the wooden stock-piece, or in a slot cut there- 
in, of a large "S" shaped metal device, one (concave) curve of 
which projected downward and rear

w

ard, the other (convex) up- 
ward and forward-toward the priming pan. The lower curve was 
made heavier than the upper, its greater weight holding it  well be- 
low the shaft and at  the same time automatically retracting the 
forward element from the touch-hole, the long axis of the "S" 
thus running roughly in a vertical line. The top of the forward 
portion was split to receive the end of a match, a short section of 
which was wedged between its open jaws, a reserve supply of con- 
siderable length ordinarily being carried wound about the barrel. 
When ready to fire, the soldier threw aside the pan cover, brought 
the crude stock up against his chest (the butt end of the wooden 
shaft being made broad and massive, to distribute the force of 
recoil over a wide area), and, with one finger, drew the lower 
portion of the "S" shaped match-holder rearward, thus bringing 
its forward end, armed with the lighted match, down into the pan. 
This allowed him to grasp the forestock with the left hand, so 
steadying the weapon, while with the right, he actuated the "S" 
piece (or "serpentine") with a single finger, just as he does 
the trigger today, the other fingers of the right hand meantime 
grasping the stock rearward of the barrel, giving the piece added 
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F I G .  1.- INDIAN MATCHLOCK. THE MATCHLOCK W A S  INTRODUCED IN T H E  EARLY PART O F  THE 15TH CENTURY A N D  ATTAINED WIDE 
POPULARITY 

mix on the field bf battle thg finel; ground ingredients of the 
(very mediocre) black powder then in use, as this, if mixed before- 
hand and transported for any distance, tended to separate out into 
layers according to the specific gravity of its several com- 
ponents. The result was a propellent even less potent, if that 

stability. Prior to  this time, his entire right hand had been 
occupied in manipulating the match, making impossible any real 
"aiming" of his weapon. From this period onward, the small fire- 
arm became an instrument of increasing precision, front and rear 
sights being added simultaneously with the development of the 
"serpentine." This term, incidentaiiy, was appiied indiscriminately 
to the "S" shaped metal element just described, to the match 
it carried, and to the black powder of the period, to the confu- 
sion, needless to say, of students of small arms history from 
that day to this. 

The next development, following quickly on the heels of that 
just outlined, was the elaboration of an improved lock mechanism, 
the first really to deserve the designation, since it embodied 
a spring element ~ ~ h i c h  was compressed and "locked" in this con- 
dition (i.e., under compression), by the simple act of retract- 
ing the match-holder (the weighted rear lower end of which gave 
way to a crude trigger), its consequent expansion driving the 
match-holder with its glowing wick into the priming powder. 
Thereafter, apart from refinements of lock design, the "match- 
lock" underwent no substantial improvement until close to the end 
of the 15th century, when another revolutionary change took 
place-the shape of the wooden shaft or stock was altered by the 
introduction of a bend or crook which permitted its butt end to fit 
comfortably against the shoulder of the operator. The new-type 
weapon, or rather one fitted with the new-type stock, was termed 
a "hackbut" or "hackbush" (i.e., "hookgun"-from its crooked 
stock), or in French, "arquebuse," the "arque" being the French 
equivalent of "hook" in English, or "hack" in German. So supe- 
rior was its design, in that it  permitted careful and accurate 
sighting, that it quickly superseded the hand cannon, and remained 
the standard small fire-arm practically to the mid-16th century. 
I t  was not a long piece, rarely measuring more than 3ft. over- 
all, with a bore of some +in., and a weight in the vicinity of 
10 pounds. The maximum range was probably around ~ooyd . ,  and 
a rate of fire of one shot in two minutes about the best attain- 
able. But development continued, and around 1540 the Spanish 
produced a modification of the arquebus which departed radically 
from pre-existing types. This was the "moschetto" (musket), a 
formidable arm weighing 40 to 501b and from 6 to 7ft in length. 
Such a cumbrous weapon obviously required two men for its oper- 
ation, while for aiming and firing, a forked metal support was 
supplied upon which the muzzle end of the barrel was rested. I ts  
chief advantage over the lighter and more readily manoeuvrable 
hand cannon was a substantial increase in the velocity-and 
range-of its missile. 

But the matchlock suffered from a very serious defect in that 
its hempen wick was vulnerable to moisture, and even the little 
metal boxes supplied for carrying reserve coils of this were not 
certain guarantees against its being wetted at  just the wrong 
moment. Further. it was long the ~rac t ice  for artillerymen to 

kere possible, than when well and properly incorporated. But the 1 I 
existence of the gunner of that day was a precarious one, the ord- F I G .  ~ . - I ~ T H  CENTURY G E R M A N  C A R B I N E  W I T H  DOUBLE W HEEL- LOC K 

nance of the period being given to bursting at  odd times and 
without prior warning, hence it was extremely difficult to  main- 
tain a corps of gunners, both by reason of lack of volunteers, and 
because the life-expectancy of all so engaged was lamentably brief. 
I t  became the practice to round up for the purpose of serving 
such pieces as were to figure in a forthcoming engagement, an 
adequate number of husky, if unwilling, cannoneers, and to ensure 
that they did not forsake the job to which assigned by surround- 
ing them with a cordon of infantrymen, each with his matchlock 
-and match alight. But the wind was like to play tricks with the 
batches of powder which the master gunner was engaged in mixing, 
and when a handful was blown in the wrong direction (i.e., against 
the glowing tip of some musketeer's match) ,  disaster often fol- 
lowed. So every effort was directed toward the discovery of some 
more certain and less dangerous means to  ensure the ignition of 
the charge of the infantry weapon. 

The answer came about 1515, with the invention of the aheel- 
lock. This was a complicated and expensive device. available oniy 
to the military or persons of wealth and position, but marking a 
distinct advance over its predecessor. For it  contained no ele- 
ment that had to be kept constantly aglow. Instead it consisted 
of a massive and cumbrous lock mechanism inlet into the side of 
the wooden stock-piece below the barrel and at  the point where 
this terminated, and embodying a heavy bent spring which could 
be compressed, in the manner of a clock spring. by the use of a 
"spanner" or key applied to a square shaft projecting outward at  
right angles through the flat "lock plate" that concealed the 
working parts within and at  the same time protected them from 
the elements. Thus the surface of the stock at  this point revealed 
only the pkesence of a long flat piece of metal (the lock plate) 
rounded at  both ends, perhaps two to three inches wide and twice 
or thrice as long, set flush into the wood about i t ,  and surmounted 
by a priming pan of conventional type but with a sliding cover 
which moved back and forth parallel to the barrel (rather than a 
pivoted one swinging outward, as in the matchlock), plus a metal 
arm rotating about a pin in its forward end and terminating in a 
pair of heavy jaws between which were grasped a fragment of iron 
pyrites. Within the lock itself was a steel wheel (whence the 
piece derived its name), so arranged as to be suddenly and rapidly 
rotated when the bent (main) spring was released from compres- 
sion by pressure on a trigger of conventional type. The axis of 
this wheel was a t  right angles to the surface of the lock plate, 
the wheel itself parallel to that surface, its rim. which was of 
considerable thickness ($in. or more) scored circumferentially 
with a series of parallel ridges and corresponding grooves between. 
The priming pan, in addition to embodying a cover new in design, 
possessed an additional unique feature-its bottom was pierced 
by an aperture into which projected a portion of the periphery 
of the serrated wheel. When the musketeer was ready to fire, 
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he slid the pan cover aside, primed the pan (providing he had 
not previously done this) and swung do~vnward and rearward the 
hinged arm or "cock" (from the terminal jaws of which the bit of 
pyrites projected) thus bringing the edge of the lump of this 
mineral into the priming powder in the pan, and a t  the same 
time touching the surface of that portion of the lock wheel which 
projected into the pan. The mainspring having been duly "wound 
up" (either a t  this juncture or some earlier period), he now 
pressed the trigger. The expanding mainspring forthwith imparted 
a sudden and violent rotation to the wheel the grooved edges of 
the surface of which ground into the pyrites, producing a shower 
of fine sparks which ignited the powder in the priming pan. This 
in turn flashed through the touch-hole into the main charge in 
the chamber, and the projectile ahead was started on its way. 

Despite the complexity and cost of the wheel-lock, its advan- 
tages over the matchlock mere so manifest that i t  quickly began 
to displace the latter arm. Nevertheless, that weapon, because of 
its simplicity, ease and cheapness of manufacture, and much less 
liability to  get out of order, put up a long struggle for existence. 

About coincident with the invention of the wheel-lock (begin- 
ning of 16th century) appeared another improvement which was 
destined to be one of the most far-reaching ever embodied in fire- 
arms-the introduction of "rifling." This consists of cutting, 
in the surface of the bore of a gun barrel, a series of grooves, 
parallel one to  another and equidistantly spaced, all of the same 
width and depth, and (instead of running parallel to its long 
axis) spiralling from one end of the tube to the other. Not all 
of the early rifled barrels are spirally grooved, however; in 
some the grooves run straight from muzzle to breech. The ex- 
planation given by certain students of small arms evolution is 
that the inventor, or inventors, of rifling did not introduce this 
for the purpose of spinning the projectile as it passed up the 
bore (thus imparting to it that stability so necessary to the 
achievement of long range and extreme accuracy, having no idea 
that these qualities could thus be attained), but rather to fur- 
nish spaces (i.e., the grooves) in which fouling from successive 
powder charges might accumulate until such time as the shooter 
could remove this a t  his leisure. For fouling was an ever-present, 
and distinctly serious, problem even in smooth-bored arms. And 
a rifled bore which would, a t  the commencement of firing, easily 
accept a ball of given diameter, soon became so clogged with foul- 
ing that the missi le~c~uld be driven down to its seat only by the 
most strenuous exertions. A set of grooves from chamber to muz- 
zle, however, offered a space in which this residue might collect, 
thus permitting the discharge of a larger number of roirnds before 
cleaning became a necessity.' 

Other historians assert that, although specimens of straight 
rifling doubtless exist, the earliest examples of rifled arms all 
exhibit spiral grooves-hence the intent of the inventors must 
have been to spin the projectile rather than to afford space for 
the accumulation of fouling. Be this as it  may, the fact that a ball 
spun by a number of twisted grooves did fly farther and straight- 
e r  than one not so controlled was soon recognized, and thence- 
forward the rifled piece occupied a place of increasing importance 
in  the sporting (less so in the military) world. 

The wheel-lock, as has been seen, though reasonably efficient, 
was too complex to permit its wide and inexpensive production, so 
inventive minds were soon engaged in searching for a simpler and 
cheaper substitute. This appeared, about 1625, in the form of 
the "snaphaunce" lock, which retained the cock and its jaws, but 
did away with the wheel and the troublesome method of "winding 
up" the spring controlling this, and the spanner or key required 
for that operation (the loss of which rendered the piece useless 
until another could be secured). Instead there was pivoted a t  
the forward end of the lock plate and parallel to  its face (at about 
the location formerly occupied by the pyrites-bearing "cock" of 
the wheel-lock) a curved steel arm which rotated about a metal 
pin in such manner that, when thrown rearward, its terminal 
portion-a flat steel face (or "frizzen") joined to it  at a 
sharp angle-came to a stop standing almost vertically over the 
conventional priming pan, which was retained. The "cock" (later 
known as "hammer"), the spark-producing element between the 

jaws of which now became a piece of flint, was moved to the rear 
end of the lock plate, and pivoted so as to fly forward and im- 
pinge sharply against this flat surface when the trigger was 
squeezed. Compression of a bent mainspring was effected by the 
act of drawing the cock rearward, various devices being employed 
to hold it in this state until released by rearward pressure on the 
trigger. When, the trigger being pulled, the cock flew forward 
and the flint it carried struck the steel face of the frizzen, it drove 
this, and its supporting arm, forward and away from the pan, a t  
the same time producing a shower of sparks which, falling into 
that receptacle, ignited the contents. The pan itself, save 
when the piece was to be fired, was protected by a sliding cover 
not unlike that found on the wheel-lock. The name by which this 
type of lock was designated ("snaphaunce") has been accorded 
sundry derivations, the most colourful-and perhaps the most cor- 
rec t -of  which, is that it  comes from the Dutch word "snaphans" 
or poultry thieves-vagabonds who, finding the glowing wick of 
the matchlock an unwelcome advertisement of their presence, and 
being unable to purchase the costly wheel-lock, had devised this 
improvement upon both. Another interpretation introduces a dif- 
ferent definition of the same (Dutch) word, which is also used 
as descriptive of a fowl in the act of snapping up  a kernel of 
grain-("snaphans," or "pecking henn)-and the resemblance be- 
tween the operation of the lock and the action of the fowl, pro- 
vided one takes the trouble to retract and then snap the cock on 
such a piece, is readily appreciated. 

Toward the end of the I 7th century there developed a modifica- 
tion of the snaphaunce lock which prevailed from that period un- 
til well into the 19th-namely the perfected "flint-lock." This 
differed from the snaphaunce in that the pan cover and the frizzen 
poised above it in the earlier form of weapon were now combined 
in a single "L" shaped element, the horizontal limb of which 
formed the cover, and the vertical the steel surface (frizzen) 
against which the flint impacted. The tip of the horizontal limb 
was still pivoted to the forward end of the lock plate, and held 
in place, when in the "down" position (i.e., covering the pan) 
by the pressure of a spring, but the whole arrangement made for 
simplicity and efficiency as contrasted with that which preceded. 

The introduction of the flint-lock, so simple and easily managed, 
stimulated a new interest in the rifle. Benjamin Robins, the 
father of the modern science of ballistics, speaking before the 
British Royal Society in 1756, urged with all the eloquence of 
which he was capable, the military importance of adopting not 
only rifled small arms, but rifled artillery as well. But his 
was a voice crying in the wilderness, and it  was not until 1800 
that the British Army boasted a Rifle Corps. This was armed with 
the Baker rifle-produced by Ezekiel Baker, a gunmaker in White- 
chapel (London)-taking spherical lead balls of 2 0  to  the pound 
(i.e., about .615in. bore), its goin. barrel rifled with seven grooves 
which made but one-quarter of a turn in that distance. With such 
a slow twist, however, the accuracy suffered badly as compared 
with rifles of other types, hence the Baker weapon soon lost pres- 
tige and, in 1839, the Brunswick arm was adopted for the rifled 
elements of the British service. This was, interestingly, a two- 
grooved piece, and like the Baker, a flint-lock, despite the fact 
that Forsyth's invention of "percussion priming" (see below) 
had taken place over 30 years earlier, and the copper "percussion 
cap" itself had been perfected as remotely as 1816. The special 
character of the grooves employed, which were both broad and 
deep, required the use in them of a belted ball (i.e., encircled by  a 
raised "belt" about its equator). This was fortunately the last 
British rifled military arm designed for a spherical projectile, since 
the rifle best serves its purpose only when firing an elongated mis- 
sile; used with one of spherical shape it  offers, especially for  mili- 
tary purposes, little advantage over its smooth bored rival. I n  the 
hands of the expert huntsman, however, such as made up  large 
contingents of the American revolutionary forces in their War of 
Independence, the rifle with a patched round ball had taken 
fearful toll among the British whose smooth bore muskets ranged 
but a quarter to  a third as far, and were even more inferior in 
accuracy at  distances exceeding a few yards. The secret of the 
efficiency of this weapon, its American origin dating to somewhere 
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FIG. 3.-SMALL B L U N D E R B U S S  OR MUSKETOON OF EARLY 18TH CENTURY 

in the early 18th century, its foreign ancestry lost in antiquity, 
was the method of loading. For this departed radically from the 
old custom of forcing down the bore a naked lead ball the diam- 
eter of which equalled, or closely approximated, the "groove" di- 
ameter of the piece firing it. In  its place was substituted a leaden 
sphere no thicker through, in fact, commonly a bit smaller, than 
the bore diameter of the arm. ("Groove" diameter is measured 
from the bottom of one groove to the bottom of that opposite or, 
in case an odd number of these are employed, calculated as equal- 
ling the diameter of the bore plus twice the depth of one groove, 
since in this instance these are so distributed that no one ever di- 
rectly faces another. "Bore" diameter is the diameter of the gun 
bore prior to the cutting of the grooves therein, and since the 
latter run from .oo3in. to  .oogin. in depth, sometimes even up to 
.o~oin.,  always materially less than "groove" diameter. Those 
portions of the surface of the bore not cut away in fashioning the 
grooves, and hence left projecting upward between the latter like 
so many ribbons of metal, are designated the "lands." Thus an- 
other definition of bore diameter is "the distance across the lands," 
i.e., from the surface of one land to that of another directly oppo- 
site.) I n  order to make the grooves "bite into" a ball of such re- 
duced size, the missile was, in this rifle, wrapped in a small "patch" 
of greased buckskin, linen, or other suitable material, thereby 
artificially enlarging its diameter for just so long as it remained 
thus shrouded. Being relatively small, even when enveloped in its 
patch, it was easily pushed down to its seat above the powder, the 
buckskin covering carrying with it  the residue remaining from the 
charge last fired, and thus automatically cleaning the bore with 
each loading. When the piece was discharged, the patch, fitting as 
it did tightly into the grooves of the rifling, imparted the neces- 
sary rotation to the ball, falling off soon after this had left the 
muzzle. By this simple device, the age-old problem of the 
accumulation of fouling in a rifled weapon was solved. 

Despite the unusual success attained by the patched ball (which 
had been developed in their very midst, only to be ignored until 
adopted by an infant nation overseas), European States continued 
their efforts to  produce a military rifle easy to load and fire, 
yet clinging to the old naked sphere for its projectile. As a mat- 
ter of fact, the answer to  the problem of how to produce a suitable 
military rifle missile (without the use of a patch) had already 
been supplied some years earlier (1823) by a Capt. Norton of the 
34th (British) regiment, who had developed an elongated projec- 
tile, the base of which was hollowed out in such a manner as to  
be expanded by the pressure developed by the po

w

der gases be- 
hind it a t  the instant of firing, both sealing the bore against the 
escape of the gases, and swelling out into the rifling grooves suffi- 
ciently to receive from theni the rotation necessary to accurate 
flight. I t  could be made so small as  not even to touch the walls of 
the bore when being seated, yet would invariably expand to groove 
diameter when fired. This design had been followed in 1836 by 
another elongated bullet, the idea of William Greener, a famous 
English gunmaker of the period, which involved the employment 
of a conical plug fitting into a base-cavity in the bullet proper. 
On firing, the plug was driven forward far enough into this cavity 
to  expand the walls of the missile into the rifle grooves which sur- 
rounded it. Both types the British Government duly tested-and 
rejected ! 

I n  France, the problem was being approached differently. In  
1828, a Capt. ~ e l ; i ~ n e  contrived a gun barrel the breech end of 
which (where the powder charge lay) was bored to a calibre mate- 
rially below that df the tube ahead. The result was a sharp shoul- 
der a t  a point just below the termination of the rifling, where the 
reduced diameter of the powder chamber began. The projectile, 
a round lead ball of slightly less than bore diameter, was readily 

passed down the barrel until i t  rested at  this point of constriction. 
[t  was now given several sound whacks with the tip, of an iron ram- 
rod, and so "upset" (i.e., increased in transverse measurement) t o  
a point where its new diameter was great enough for it  adequately 
to engage the rifling when driven forward by the burning of the 
powder charge. But it was difficult to give the missile just the 
right amount of expansion, and the mutilation it underwent from 
the pounding it received did not make for accurate flight. Further, 
the powder chamber fouled rapidly and heavily. So, in 1833, 
a greased patch was added and a wooden wad or "sabot" inter- 
posed between ball and powder. The results were quite gratifying. 
But meantime Delvigne was clever enough to realize that the 
elongated type of missile was, after all, the more efficient form, 
and was experimenting with one such with a flat base, cylindrical 
body, and ogival head. This the French military authorities finally 
accepted in combination with a &vice invented by  a Col. Thou- 
venin. The latter involved screwing into the breech-piece of the 
barrel, in the axis of the bore, a long, thin cylindrical rod which 
extended upward to the full length of the powder chamber. When 
the arm was loaded, the powder charge naturally gathered around 
this shaft or pillar. Down then came the bullet, to reqt rlpon its flat 
top surface. Once again, the vigorous use of an iron ramrod (with 
a tip cupped to the shape of the forward end of the projectile) 
compressed the bullet lengthwise, and expanded it  crosswise- 
sufficiently for it  to swell into the rifling grooves ahead when 
the piece was discharged. This scheme (which successfully passed 
rigorous field tests in 1846) had the advantage of protecting the 
powder from being crushed to dust (in which form it  was de- 
cidedly inefficient) by the pounding incident to  upsetting the mis- 
sile, the metal pillar holding the base of the bullet constantly a t  a 
fixed distance from the actual breech end of the bore. But it  
developed also that the pillar was liable to become bent, while 
the difficulty of keeping the space surrounding it  free of powder 
fouling was practically insurmountable. 

So the search for the ideal bullet went on, and in 1849 the 
final answer was supplied by Capt. MiniC of the French Army, 
whose name as the inventor of the "Minnie Ball" has encircled the 
civilized globe. His bullet was of the general form advocated by 
Delvigne (cylindro-ogival) but embodied also the feature advo- 
cated first by Norton in 1823, and later by Greener in 1836-a 
means for permitting the powder gases behind the missile t o  act 
upon the walls of a cavity hollowed out of its base portion, ex- 
panding these to groove diameter. T o  effect this, MiniC employed 
a convex iron cup inserted into the base cavity, pressure of the 
powder gases upon the concave interior of which drove i t  forward 
into the body of the bullet and produced the expansion required. 
Later, cups or plugs of other materials (wood, clay, etc,) were 
found equally efficient, and it finally dawned upon the world that 
no cup a t  all was required, the gases acting directly upon the in- 
terior walls of a conically shaped base cavity in any bullet of 
soft lead producing expansion just as effectively as when working 
through some intermediate medium. In  this way was developed 
a bullet which enjoyed the advantage of the rotatlon universally 
recognized as necessary to both accuracy and range; which was 
elongated, and hence better fitted to cleave the air than one of 
spherical form; and which could readily be loaded, no matter how 
often the piece had previously been fired, the fouling from each 
shot being carried down into the chamber a t  the next loading, not 
through the use of a patch, but by the expedient of ramming home 
the bullet while still enclosed in the paper wrapping wherein the 
powder and projectile which constituted a single "round" were 
supplied the soldier, the base of this paper cylinder having first 
been torn to release the powder charge-which was then poured 
down the muzzle. With the new type bullet, the soldier could de- 
liver as high as two aimed shots a minute. Experts opined that 
mechanical ingenuity could go no further. 

No discussion of the developments of this period is complete, 
however, without reference to the experiments of Col. John Jacob, 
Bombay Artillery, who at  his own expense carried out over a peri- 
od of years a series of field tests with double-barrelled military 
rifles, firing both solid ball and explosive "shell." The final 
form of weapon he developed was of 3 2  gauge (.539in, bore) car- 
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rying a cylindro-ogival, flat based projectile, 2-4 calibres long. 
The missiles were cast with four broad lugs on their cylindrical 
surfaces, these fitting into as many grooves in the bore, while 
a thin greased patch was used in loading. Pitch of rifling was 
four-fifths of a turn in 24 inches. The interesting feature about the 
Jacob rifle and its projectile is the fact that these attained an 
accuracy previously unheard of, successful shooting being done 
with them at  ranges up to z,oooyd., and (with the explosive shell, 
which carried in its nose a charge of detonating powder that would 
"touch off" on impact) ammunition dumps exploded at  distances 
to 1,800 yards. But once again, the powers that were paid no 
attention, and the colonel's brilliant efforts received neither 
recognition nor encouragement. 

Another name that looms large in the history of small arms and 
their ammunition at  this period is that of Sir Joseph Whitworth, 
knqwn also for his contributiod to the development of artillery, 
who conducted a lengthy series of experiments, a report upon 
which he submitted in 1857. Among other things, he demon- 
strated that the rate of spin given the new, elongated projectiles 
was woefully insufficient to endow them with the gyrostatic sta- 
bility required for long and accurate flight; that the weight of the 
average rifle bullet relative to its diameter was hopelessly inade- 
quate to endow it with the momentum necessary to sustain its 
velocity against the resistance of the air; lastly, that methods of 
manufacture of both weapon and projectile were so crude that it 
was extremely difficult to secure a proper "fit" between the two. 
But his most revolutionary step was to produce the bore of the 
.450 calibre rifle he finally designed, hexagonal in section, firing a 
bullet the rearward portion of which, instead of exhibiting the 
conventional cylindrical form, was also six-sided. The hexagon of 
the bore was twisted upon itself, in order to give the bullet the 
rotation normally imparted by other methods of rifling, and the 
six flat surfaces on the bullet slanted so that the missile would 
accurately fit the bore of this unusual piece. This combination 
was so far ahead of the (577 calibre) Enfield rifle and bullet, 
then current in the British service, that comparison was impossi- 
ble. Once again, however, conservatism prevailed, and no ade- 
quate effort was made to profit by Whitworth's scientific 
achievements. 

Mention has been made of Alexander Forsyth, and of his "per- 
cussion powder" which he patented in 1807, and the percussion 
"cap" which later evolved from this. To this sport-loving Scot- 
tish clergyman the world is indebted for an invention hardly less 
far-reaching than that of powder itself (see GUNPOWDER). For 
by adapting to use as igniters in fire-arms various recently dis- 
covered compounds which would detonate on being crushed be- 
tween two metal surfaces, yet which were sufficiently stable to 
admit of reasonable safety in handling, he did away a t  a single 
stroke with the century-old necessity for the employment of some 
form of black powder priming in order to ensure the ignition of 
the main propelling charge. The accepted form of ignition at  the 
time of his invention was, of course, the flint-lock, the operation 
of which has previously been described. Forsyth made obsolete 
this relatively complicated system through the provision of a me- 
dium (his "percussion powder'-composed largely of potassium 
chlorate) a pinch of which placed in a tube communicating with 
the bore and crushed by mechanical means (the falling of a ham- 
mer) would produce a flash strong enough to ignite with certainty 
the powder within the chamber of the piece. Other inventors were 
quick to grasp the importance of his contribution, and scores of 
methods were soon on the market, each embodying a different 
means of detonating a bit of "fulminating powder" in such man- 
ner as to ignite thereby the basic load of a fire-arm. But that 
which soon eclipsed all the rest was one by Joshua Shaw, an 
Anglo-American, who contrived what later came to be known as 
the "percussion cap." This resembled the old top-hat of the mid- 
19th century, being fashioned first of iron (1814), then of pewter 
(1815), and finally (1816) of copper, the bottom of its cavity 
containing a minute amount of a detonating or "percussion" mix- 
ture, held in place by a disk of tinfoil, the whole made waterproof 
by the application of a drop of shellac. For the proper operation 
of this device a "nipple" was necessary, the outside contour of the 

upper portion of which corresponded closely with that of the in- 
side of the cap, so that when the latter was placed upon it, a rea- 
sonably tight fit would result. The base of the nipple ended as a 
machine screw, the whole being pierced from top to bottom with 
a fine cylindrical channel or flash-hole which was coned out 
slightly at its upper end. A barrel, drilled and tapped at  the 
breech to receive the threaded shank of the nipple, with the sub- 
stitution for the old flint-lock of one embodying neither flint, pan 
nor frizzen, but instead, a hammer the nose of which, rather than 
terminating in a pair of jaws, was flattened in order to impinge 
squarely upon the head of a percussion cap as i t  rested on the 
crown of the nipple, the whole fitted to a conventional wooden 
stock, resulted in a brand new form of weapon-the percussion 
rifle-or "musket," as the case might be. (The term "musket" is 
commonly applied only to weapons of smooth bore, but the dis- 
tinction is not always observed.) 

Far-reaching as was Forsyth's invention, others of equal import 
were in the making. For the breech-loader, so often attempted 
(Henry VIII  of England possessed one or more) but thus far so 
lacking in success, was just around the corner. Earlier experi- 
ments in this method of loading had practically all embodied a 
removable steel chamber into which the charge (powder and ball- 
or shot) was inserted, the whole then being placed in a cavity 
in the breech of the piece in such manner that the movable cham- 
ber now constituted a prolongation of the bore. But try as they 
would, no one had succeeded in developing a successful means of 
sealing the breech against the rearward escape of a large pro- 
portion of the powder gases when the piece was fired-so large 
indeed, as to endanger the face and eyes of the shooter. Would- 
be inventors of breech-loaders found, however, in Forsyth's det- 
onating powder and the percussion cap which followed, auguries 
of more fortunate results to come and a whole flood of new 
mechanisms commenced to make their appearance, all embodying 
interesting and unique characteristics, but all suffering from the 
same time-worn defect-inadequate obturation (prevention of 
gas-escape). Most of these designs called for the use of the stand- 
ard percussion cap on its nipple, the flash from this igniting a 
paper or linen cartridge, the casing of which was entirely con- 
sumed when the charge exploded. But some of the later ones em- 
ployed a brass case to contain the powder, the bullet being affixed 
to the forward end of this just as in later types still current. To  
permit the flame from the cap to reach the charge, the centre of 
the base of the case was pierced by a tiny "flash-hole." Other 
types embodied cases, sometimes entirely of copper or brass, 
sometimes built up of brass and cardboard, which inclosed powder 
and ball and carried additionall?, in an attached tube, rim or teat, 
a pellet of percussion priming--detonated when a hammer nose 
of suitable shape impacted against it. These were in general con- 
siderably more efficient than those which employed simple paper 
containers for their powder charges, since the expansion of their 
elastic-walled cases produced an obturation that was highly effec- 
tive. Less satisfactory was a type developed in the U.S.A. in the 
185os, the so-called "Volcanic" rifle (and pistol), which fired a 
hollow-based self-propelling bullet, the propellent charge housed 
in the base-cavity of which consisted of a small amount of pure 
mercury fulminate, but which was almost totally lacking in means 
for effecting obturation. 

While specimens of all these different weapons were receiving 
trial in thousands of hands the world over, an event had already 
taken place which was to relegate the entire lot to the limbo 
of forgotten things. For in 1846, Houiller, a Paris gunsmith, had 
patented the first really workable metallic cartridge and had 
initiated the chain of events which led eventually to the develop- 
ment of the highly perfected examples of that commodity known 
to the modern world. The case (often improperly designated 
"shell") used in this device was of copper (later of brass). Con- 
cealed within i t  at  its base was a small percussion cap. This lay 
with its open end facing neither the mouth nor the base of the 
case, but rather crosswise of the latter, while projecting down into 
its cavity was the tip of a small brass pin, the shaft of which 
passed up and out through the rim of the case to end freely a 
short distance above its surface. Cap and pin were imbedded in 
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a wadding of pressed cardboard which held them in place. Viewed I 
from without, one saw a plain short cylinder of copper, projecting 
a t  right angles from the very bottom of the sidewall of which, and 
almost parallel to the face of its flat base, was a short brass 
pin. At the other end of this cylinder appeared the nose of a 
bullet of conventional type. Simple as it  seemed, this device was 
the answer to  a million prayers. For it brought together within 
a single practically waterproof unit: ( I )  a powder charge (fill- 
ing the case from cap to base of bullet) ; (2) a priming element 
(the cap); (3)  a projectile; (4) a means whereby the fired case 
could readily be extracted (i .e. ,  rearward traction on the pin); and 
most important of all (5) a mechanism for sealing the bore 
against escape of powder gases to the rear. This last, as already 
intimated, lay in the natural elasticity of the body of the copper 
case which expanded under the pressure of the burning powder 
gases, gripping tightly the chamber walls just so long as that pres- 
sure remained elevated, then relaxed and resumed its original 
form when the effects of the ignition of the propelling charge had 
been dissipated. This sequence occupied a minute fraction of a sec- 
ond, subsequent to which the empty case could be removed by 
grasping the projecting pin and drawing the whole rearward from 
the chamber. The act of firing was carried out by employing a 
hammer closely resembling that embodied in the conventional 
percussion arm of the day, but with the lower face of its nose 
ending in a flat surface so fashioned as to  fall almost perpendicu- 
larly on the tip of the pin projecting from the cartridge-case. 
The blow received promptly caused the other end of this pin, 
poised as it  was just above the priming composition in the cap, 
to be driven into this, crushing it  against the base of the cap, with 
the consequent detonation of the primer pellet in the latter and 
ignition of the surrounding powder charge. The rear extremity of 
a chamber designed for  this type of ammunition was notched out 
a t  the top just sufficiently to  admit, into the recess thus formed, 
the base of that portion of the brass pin which projected from the 
surface of the cartridge-case. When loading the piece, the opera- 
tor always took care to see that the pin was pointing upward, so 
that it  could be made to slip instantly into the notch prepared 
for it, thus positioning the cartridge and removing any obstruction 
to the closure of the breech. I n  sporting arms (shot-guns) com- 
posite cartridge-cases (brass and cardboard) were employed- 
quite similar to  those of the 20th century save that they lacked 
the rim exhibited by the latter (placed there for the purpose of 
extraction) and displayed instead the small brass pin already 
described. Indeed, it  was in the form of the shot-gun cartridge 
that this type of ammunition (later designated "pin-fire") first 
became popular, and within a short time after its introduction into 
England in the late I ~ ~ O S ,  all the foremost gunmakers were pro- 
ducing weapons contrived on this system. I ts  popularity in the 
British Isles waned, however, as  soon as a satisfactory central- 
fire method of ignition (later to be described) was perfected-an 
event which took place within a few years thereafter. On the 
Continent, however, the "pin-fire" system was widely developed 
for shot-guns, pistols and rifles and held its own along with later 
and more advanced types until well into the 20th century. 

French official records indicate that Houiller patented, coinci- 
dentally with his "pin-fire" cartridge, another which came later to 
be known as "rim-fire," and to enjoy for a period a world-wide 
popularity, only to cede its title in the late 1860s to the centre, or 
central-fire type since accepted, save in some of the smallest cali- 
bres (e .g . ,  . 22  and .25), as the universal standard. Despite the 
fact that it dated from the 184os, a decade passed before the 
rim-fire gained acceptance elsewhere than in France, where it 
seems to have been employed only with weak charges and princi- 
pally for indoor target practice with arms of small calibre, short 
range and low velocity. I n  these cartridges the detonating agent- 
mercury fulminate (which a t  this period constituted the propel- 
lent as well)-was, and today still is, introduced in the form of a 
damp powder dropped from the open mouth of the case to fall 
upon the inside of the flat base. By whirling the case during this 
operation, the fulminate was thrown by centrifugal force into a 
narrow hollow rim bvhich flared from its periphery, this 
being previously formed by holding the open-mouthed copper 

cylinder (case) in a die of suitable shape and "bumping" the base 
(closed) end with a broad flat punch in such manner as to make 
it spread outward, a rim cavity thus being automatically estab- 
lished a t  the point where the outward-flaring base curved back- 
ward to join the cylindrical body above. 

The mechanism of firing was to push a cartridge into the breech 
of a weapon until its further progress was arrested by the forward 
face of its rim coming in contact with the metal surrounding the 
entrance to the chamber. A suitable breech-piece or "block" was 
now interposed behind the head of the cartridge in order t o  re- 
strain its rearward impulse a t  the instant of firing, and through 
this was drilled a slot or hole opening upon some point on the 
case rim. Also essential was a hammer fitted with a sharp-edged 
nose or tip, the falling of which when the trigger was pressed 
caused this tip to impact forcibly against the small area of the 
case rim exposed to it. The fulminate located in the rim at  that 
point-, crushed between the hammer nose and the rear face of 
the barrel, detonated, and either drove whatever projectile hap- 
pened to be fitted in the forward end (mouth) of the case, on up  
the bore and out the muzzle or (in later forms) ignited a black 
powder charge filling the case from its base to the rear end of the 
projectile and developing the necessary propellent energy. 

AS stated, the first rim-fire cartridges were weak and limited 
in their uses, but in 1858 an American firm, Smith & Wesson, pro- 
duced one in .22  calibre loaded not merely with a bit of fulminate 
but with a suitable black powder charge as well, and developed a 
small revolver to  handle this. Thereafter the progress of this type 
was rapid, calibres up to 60 or more, embodying very substantial 
powder charges and heavy bullets and suitable for use in every 
variety of breech-loading sporting, target and military arm then 
known, appearing within the next few years. Indeed it  gave every 
indication of ruling for an indefinite period. But it  embodied cer- 
tain defects. Thus it  was quite difficult to spin the case with such 
regularity during the process of throwing the priming composition 
into the rim as to  ensure its even distribution throughout the 
entire rim cavity. Hence certain sections of the rim were likely 
to receive more than was necessary for proper ignition--others 
little or none. If the hammer fell a t  one of the latter points, a 
"misfire" (failure to  function) was likely, or certain, to  result. 
Again, as bullets grew longer and heavier, thus requiring still 
larger charges of powder to propel them, it became evident that 
some material more substantial than copper would soon be needed 
to withstand the increased pressures developed. Brass answered 
the purpose quite well, but i t  was a problem to develop a brass 
case which was stout enough to withstand the increased pressures, 
yet soft and weak enough in the rim to indent readily under the 
blow of the hammer and so ensure detonation of the priming ele- 
ment. Once again the answer was already at  hand, for the central- 
fire type of cartridge had been developed as early as 1858 by 
Morse (U.S.A.) and by him used successfully in military arms. 
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F I G .  4 .- PIN- FIRE CARTR IDGES  (ACTUAL S I Z E )  

Left: 2mm. (about .08 calibre) pistol cartridge, loaded with powder only 
(no bal l )  and hence termed a "blank." Centre: 5mm. ball cartridge for 
vlstols and revolvers, the smallest type commonly produced. Right: 12mm. 
cartridge for revolvers, also adapted to some rifles. Pin-fire cartridges for 
rifles only were never produced widely. AII varieties are now obsolete 
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FIG. 5.- RIM-FIRE CARTRIDGES (ACTUAL SIZE) 
Left: A 2mm. (about .08  calibre) ball cartridge for revolvers, the smallest 
type commonly produced. Centre: . 22  calibre "B.B. cap" ball cartridge for 
rifles (smallest type commonly produced) and for revolvers. Right:  .58 cali- 
bre ball cartridge, largest rim-fire rifle cartrldge ever commercially produced 
i n  the U n ~ t e d  States (now obsolete) 

But his cartridge was unsatisfactory in that it  was a "built-up" 
affair, embodying several components, while the popuiar demand 
was, quite properly, for simplicity of design-and consequent ease 
and cheapness of manufacture. As a result, the Morse type never 
gained wide acceptance and the final forms of central-fire cart- 
ridge were largely evolved in France (Potet) and England (Lan- 
caster: Daw, Boxer), the most notable American contribution be- 
ing that of Hiram Berdan. 

Succeeding the Morse (in the U.S.A.) came a copper-cased, 
inside-primed (non-reloadable) variety, quickly displaced by the 
brass-cased, outside-primed (reloadable) type still in use the world 
over. Two basic classes of this exist-the Berdan type with primer 
anvil made integral with the case, and the Boxer-wherein a sep- 
arate anvil is employed. The anvil is a short, solid pillar of brass 
projecting up into the cavity of the primer cup (percussion cap 
containing the detonating mixture). Impact of firing pin or 
hammer nose on the base of the cup crushes this mixture against 
the anvil, causing it to  flash off, the flame passing through one or 
more channels (flash-holes) supplied for the pufpose, and so ignit- 
ing the powder charge. The cup or cap is seated from without into 
a "primer pocket" in the centre of the base of the cartridge case. 

Made a t  first with cases approximately cylindrical in form but 
with a slight, and sometimes almost imperceptible, taper from 
base to mouth ( to  facilitate extraction), the new ammunition 
gradually grew in length as more powerful charges, demanding 
heavier powder loadings, were developed, until cases up to 3fin. 
long were by no means unusual. I t  was now apparent that some- 
thing must be done to limit further increases, for the sizes already 
attained were becoming decidedly unhandy to manipulate. A sim- 
ple and effective answer was the so-called "bottle-necked" case 
(not a new idea, having been introduced during the rim-fire, cop- 
per case era) ,  wherein the rear portion possessed a diameter ma- 
terially in excess of that of the forward (the mouth of which 
grasps the base of the bullet). This permitted a reasonably short 
case to handle a large charge, up to the largest indeed, the recoil 
of which the average man could endure without undue flinching, 
hence this type has since been employed for practically all loads 
intended to develop more than average velocities or ranges. 

That  the breech-loader would be an unqualified success once 
suitable ammunition therefor had been developed, despite the 
warnings of a group of die-hards who proclaimed that it  would be 
impossible to keep an army supplied with ammunition sufficient to 

its requirements, had already been demonstrated in the Austro- 
German War of 1866 and later in the Franco-Prussian conflict of 
1870, by the achievements of Von Dreyse's "needle-gun" (patented 
by him in 1836 and adopted by the Prussian army in 1842) and 
Alphonse Chassepot's (French) rifle of somewhat similar charac- 
teristics. Dreyse had been an apprentice in the shop of Pauli, of 
Paris, whence he returned t o  Germany in 1 8 2 7 .  His needle-gun, 
so named for the type of firing pin i t  employed, involved the use 
of a breech-closing mechanism, later, in improved forms, to rule 
the entire sporting and military worlds. Known as the "bolt" ac- 
tion, it  resembles in operation that of the old-fashioned sliding 
door bolt, and has held its own against all comers for better than 
a century. I ts  cartridge was of curious design, the bullet being 
almost egg-shaped and seated in a papier mdchC wad which held it 
properly positioned. T o  the base of this wad was attached the 
priming pellet, and behind this, the usual powder charge filled the 
remainder of the cylindrical paper casing which enveloped the 
whole. Obviously, the firing pin in order to reach the priming 
pellet had to pierce the base of the paper tube and pass through 
the full length of the powder charge. It thus had to be made 

FIG. 6.-CENTRAL-FIRE CARTRIDGES (ACTUAL SIZE) 
The 4.25mm. ball cartridge for "Li l l iput" automatic plstols i s  the smallest 
of this type commonly produced; the .455  calibre for Webley automatics 
is the largest; the .50  calibre bal l  cartridge for single-shot pistol: was the  
largest of its type commercially produced in the United States. The .22 extra 
lohg ball cartridge was the smallest commonly produced for rifles. The .90 
calibre cartrldge with inside primer was formerly used in the U S .  service rifle 
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.*a long and s!ender, i.a., like a needle, rmd was highly subject 
to injury, or to  warping from the heat of repeated firings. Fur- 
ther, arrangements for obturation were extremely poor, and the 
breech Ieaked gas badly. The resuIt was that, after a few dis- 
charges, the soldier refused to place his face against the stock (in 
the position for aiming) lest he experience serious burns or eye 
injuries and his subsequent shots were obviously delivered hit-or- 
miss fashion. Despite this, the superiority of the needle-gun over 
the Austrian muzzle-loaders (1866) impressed the entire military 
world, and sent each nation scurrying after a suitable breech- 
loader wherewith to  arm its own troops. 

The needle-gun was of o.6oin. calibre-the weapon developed 
by Chassepot of considerably smaller bore (0.43in.). The latter 
fired a cartridge of superior design in that the priming element 
was located at the bottom of its paper case (base of powder 
charge) and a rubber "obturator ring" was embodied in the breech 
mechanism to prevent gas escape. I ts  action was of the bolt type 
-like that of its already famous German predecessor. But the 
rubber in the ring gradually hardened and lost its resilience, 
whereupon it  failed to  accomplish its purpose, and the "Chasse- 
pot" thus proved no great improvement over its competitor. 
What was needed was a good metallic cartridge. This the French 
adopted subsequently to  the War of 1870, converting the Chasse- 
pot to take a cartridge especially designed for it, and renaming the 
weapon the "Gras" after him who had contrived the system of 
conversion. 

Other nations had meanwhile not been idle, and by shortly 
after 1870 few first line troops anywhere on the face of the globe 
were still carrying muzzle-loading rifles, though the muzzle-loading 
side arm (pistol and revolver) did not entirely give way to that of 
breech-loading type for another full decade or more. 

But the wheels of progress continued to turn and forward- 
Iooking individuals were already able to predict that the universal 
adoption of the central-fire military repeater (many types of re- 
peating sporting rifles were already in wide use and rim-fire re- 
peaters had seen hard army service in the American Civil War) 
was just over the horizon. The events of the Russo-Turkish War 
(1877-78) served only to  strengthen this conviction, for in this 
conflict the Turks were armed in part with Winchesters of the 
model of 1866, multi-shot weapons of great fire-power but limited 
range. These they used with surprisingly good effect on numerous 
occasions. It was in this war also that really accurate long range 
rifle fire was first recorded. this time to the credit of another 
American arm, the Peabody-Martini, a single shot central-fire 
piece of .45 calibre. According to contemporary reports, its heavy 
dugs began to find their marks at  ranges up to ~,oooyd.,  casualties 
becoming numerous when the distance was closed to 2,sooyd.. 
while General Todleben, an eyewitness, states that "the infantry 
fire fell like a rain of bullets up to more than two kilometres 
distance" (about 2 , 2 0 0  yards). 

Switzerland, ever a rifle-minded nation, had approved in princi- 
ple the adoption of a .41 calibre rim-fire repeater, the Vetterli, 
in 1867, but actually did not commence the issue of these until a 
number of years later. Thus to  Austria-Hungary fell the honour 
of being first to  adopt a repeating rifle (1870). This was the 
Fruwirth of I Imm. bore-issued only to the Gendarmerie. Next 
France took up (for part of her forces) the Kropatschek of .433 
calibre (1878); Norway and Sweden chose the 433  Jarman 
(1881) ; Germany modified her single-shot Mauser of IImm. cali- 
bre into a repeater (1884) ; and Austria took on the "straight- 
pull" Mannlicher of IImrn. bore (1886). This was the last re- 
peating military rifle to exhibit a bore diameter of .4ooin. or over, 
or to  employ black powder as a propellent. The day of the small- 
bore, smokeless powder weapon was close at  hand. 

During the mid-188os, we find great changes, both in small arms 
and the ammunition therefor, in the making. Thus, in 1884, 
Vieille, a French chemist, had produced a really satisfactory 
smokeless powder, an objective long and earnestly sought but 
never previously attained by countless of his predecessors. True it 
is that a powder of smokeless type producrd by the nitration of 
wood ceIlulose had been perfected as remotely as the 1860s, and 
used with considerable success thenceforward as a propellent in 

shot-gun cartridges. But for military purposes it had never proved 
satisfactory. So the use of the old black powder, dating back now 
for over 600 years, was perforce continued. Not only did this foul 
the bore of any arm in which fired, but i t  produced so much smoke 
that a battleground soon became overlaid with a pall through 
which it  was often difficult to distinguish friend from foe. So the 
announcement of Vieille's discovery was welcomed by one and all. 

Every advance of such revolutionary nature, however, is at- 
tended by its peculiar drawbacks. I n  this instance the difficulty 
which arose derived from the fact that when a plain lead bullet is 
driven at velocities approaching or exceeding 2,000 foot seconds, it  
must be given a high rate of rotation as well if it is to remain stable 
(i.e., point forward) and not tumble end over end during flight. 
But this in turn demands rifling of "fast" pitch (i.e., making a 
complete rotation within a distance of some 6in.-I&), so fast indeed 
that the surface of a bullet of relatively soft composition (lead) 
cannot withstand the stress so imposed. The result is that it tears 
loose from the rifling and proceeds directly up the bore in a relatively 
straight line instead of following the helix of the lands and grooves. 
But it obviously loses portions of its substance in the process, and 
emerges from the muzzle completely unbalanced and hopelessly in- 
accurate. Further, the temperature of combustion of many smokeless 
ponders is so high that the base of a plain lead bullet, as well as 
its sides (along which some gas always manages to escape), is liable to 
become partially liquefied by the heat produced. Hence, since high 
velocity was a goal which all nations had determined to attain (this 
even before the announcement of Vieille's discovery) it became 
necessary to devise some means whereby to apply to the surface of 
the bullet an envelope hard enough to withstand the bite of the 
lands without tearing apart, and at the same time immune to the 
heat of combustion of smokeless powder. The answer lay in the 
jacketed bullet (a lead core encased in a cylinder of harder metal) 
the invention of a Swiss Army officer-Major Rubin (early 1880s). 
All major nations promptly adopted weapons firing such missiles 
in calibres of from .236in. (6mm.) to .315in. (8mm.). And while 
all of these exhibited bolt-action mechanisms. the general type 
of magazine system underwent a distinct change. The system had 
formerly embodied in the majority of instances a cylindrical tube to 
house the cartridges, this located in the forestock ("fore-end" is the 
American term) below and parallel to the barrel. Into the tube 
the cartridges were introduced from the breech, each pushing the 
one ahead of it farther up the tube and so compressing a long spiral 
spring coiled within. When the bolt was withdrawn and the breech 
opened, the pressure of the spring fed the cartridges one by one into 
a carrier, whence they were successively elevated to the level of the 
chamber, and forced into it as the bolt went forward. The only 
exceptions were the weapons of Austria, Holland and Italy, which 
employed instead a deep, larrow box or "magazine" projecting down- 
ward from the body of the arm, and of proper size and shape to 
receive a vertical column of cartridges all stacked one atop another 
in the long axis of the piece. The general mode of operation (still 
almost universally employed) involves forcing the cartridges one by 
one into such a receptacle, each one added pressing those below 
farther down into the box cavity, and increasing the compression 
of a broad flat spring, fashioned in the form of the letter "M" laid 
on its side, and lying below the platform or "follower" on which 
the lowermost cartridge rests. Loading is of necessity carried out with 
the bolt fully withdrawn (in order completely to expose the top of 
the magazine), the handle, by which it is operated. projecting ver- 
tically upward from an axial slot in the metal frame or "receiver" 
in which the bolt reciprocates. The last round having been entered 
into the magazine, the bolt is pushed forward, carrying with it the 
uppermost cartridge from the column or stack (as one might flick 
the top card from a deck), and pushing it forward into the chamber. 
It  will be recalled that the bolt operates exactly like the conventional 
sliding bolt attached to the outside of a door, which is pushed 
manually into a metal socket attached to the adjoining frame when 
it is desired to make fast the entrance, the handle by which it is 
actuated then being turned down into a recess to prevent it from 
"unlocking" and so allowing the bolt shaft to become disengaged 
from the socket. In the bolt-action rifle, the bolt having been driven 
"home," i.e., having carried the top cartridge into the chamber, its 
handle is then turned down, to come to rest either projecting outward 
at right angles from the body of the piece, or, in more recent types, 
curving downward more or less parallel to the surface. Such a shape 
lends itself to readier manipulation than the older form. And while 
this shank of the handle does not actually fit into a slot as in the 
case of the doorbolt, it does engage a shoulder on the metal "receiver" 
(framework housing the working parts of the piece) and is so supported 
against any tendency on its part to move backward. The bolt proper, 
to the shaft of which the handle joins at right angles, reciprocates 
in a circular channel or "bolt way" running through the receiver. in 
the axis of the bore of the weapon, the top of this channel being 
slotted, as we have seen, to permit the backward and forward move- 
ment of the bolt handle after it has been lifted upward from its 
"do&-n" (locked) position. At some point during the operating cycle 
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of the bolt, a long slender firing pin housed in a hole in its axis, 
and surrounded by a coiled mainspring, is placed in the L'cocked'' 
position, the spring about it being simultaneously compressed. When 
the trigger is pressed the spring is released and instantly uncoils, 
carrying with it the firing pin, against a shoulder on the shaft of 
which its foremost coil bears, driving the tip of this with considerable 
force against the primer cap in the base of the cartridge in the cham- 
ber. In this fashion the charge is ignited. The bolt is held in posi- 
tion during the act of firing not only by the contact of the bolt 
handle against the shoulder of the receiver (though in rifles firing 
low-pressure charges this may be its only support), but by one or 
more "lugs"-lumps of metal disposed sometimes singly, sometimes 
in pairs. These project usually from the front, sometimes from the 
rear end of the bolt shaft, their outer surfaces concentric with this 
but encircling it for only a limited portion of its circumference, as 
though someone had driven metal collars onto the shaft and then 
cut away portions of these, leaving, however, certain others ( i . e . ,  the 
lugs) intact. When the bolt is in the "open" or unlocked position, 
the lug or lugs project into free spaces in the receiver above or 
below the bolt-way, and do not impede the reciprocation of the 
bolt shaft. When this, however, has reached the end of its forward 
travel, and begins its rotation of some go0 into the locked position 
through the downward motion of the bolt handle, they commence 
to function, turning with the shaft into recesses cut for their recep- 
tion in the metal of the receiver, against the forward faces of which 
their rear faces now commence to bear. When firing takes place, and 
the head of the cartridge is subjected to the terrific pressure developed 
by modern high-intensity smokeless powders (50,ooolb. per sq.in. 
and more), this pressure is naturally passed on to the face of the 
bolt, which would be driven backward out the rear end of the bolt- 
way (and into the jaw of the shooter), but for such locking areas 
as are provided by the rear face of the bolt handle, and those of 
the lugs. The best opinion appears to be that bolts in arms develop- 
ing high pressures should be locked with lugs a t  their forward ends, 
and that those displaying lugs on or near their rear extremities are 
subjected to dangerous stresses by reason of the unsupported state 
of the front portion. Examples of the latter type include, however, 
the .303 Lee-Enfield, a weapon which has served the British Empire 
most capably over many years, as well as at  least one popular sport- 
ing rifle (U.S.A.) firing the still more powerful .30-'06 United States 
Army cartridge. So in this instance, despite the apparent correctness 
of theory, practice successfully defies it. 

T h e  Cartridge.- The conventional modern military cartridge 
(c, 1940) varied in calibre from 6.jmm. (.256in.) to 8mm. (.31gin.) ; 
embodied a rimmed, semi-rimmed or rimless brass case the length 
of which varied from about zin. to some z x i n . ;  a primer of the 
Berdan type (U.S.A. excepted) ; a bullet rather sharply pointed at  
the nose (though one or two examples retained the old, rounded 
form),  and flat, or slightly tapered ("boat-tailed") at  the base, 
weighing anywhere between 139 and 244 grains, 1.06in. to 1.54in. 
in length, propelled by a charge of smokeless powder weighing some- 
where between 33 and 50 grains, at  velocities of from slightly over 
2,000, to slightly under 2.900 foot seconds. The composition of the 
projectile, which in every instance save one consisted of a soft core 
enclosed in a jacket or envelope of harder metal, was, for the core, 
plain lead (with one or two exceptions wherein this was hardened 
by the addition of some antimony), for the jacket, steel, cupro- 
nickel, or gilding metal. The single instance wherein this did not 
obtain was that of the (semi-obsolete) 8mm. French Lebel bullet 
which was a solid bronze alloy. Manufacture of a jacketed bullet 
involves casting or swaging the lead (or lead-antimony) slug which 
is to  form its ''core," then developing by a succession of "drawing" 
operations (from what starts originally as a small flat disk of metal, 
punched out from a ribbon-like strip), a long thin cylindrical casing 
('(jacket," "patch," "envelope") into which the core is inserted. The 
whole then passes through a set of dies one of which curls part of 
the open end of the metal envelope over and inward so that this 
now overlies the periphery of one end of the slug, leaving only the 
central area of the base exposed, and becomes the base end of the 
missile. In some types this rear end undergoes an additional tapering 
("boat-tailing") operation, which endows it with greater range and 
superior accuracy at  extreme ranges. The other (closed) end of 
the jacket is forthwith die-formed to the rounded or pointed con- 
tours of the nose of the finished projectile. The composition of the 
jacket has been the subject of much study. Steel, long popular on 
the Continent but never so in England or the U.S.A. (its use in the 
latter country, never general, was discontinued about I ~ O O ) ,  is cheap 
and always available. But unless covered (as i t  ordinarily is) with a 
plating of softer metal, steel develops terrific friction against the 
hard surface of the bore, rapidly eroding the latter. Cupro-nickel 
(copper 80%; nickel 20%) has seen wide employment, but tends 
to leave a metallic (copper) fouling in the barrel extremely difficult 
to  remove save by a tiresome (chemical) treatment. Gilding metal 
(go -~~ j% Fopper; 1 ~ 5 %  zinc--sometimes with 1% of tin added, 
i t  then being known as "Lubaloy," i.e., "lubricating alloy") possesses 
no comparable disadvantages, however, and is rapidly supplanting 
all other materials. 

Rimmed, semi-rimmed, and rimless central-fire cartridges have 
been mentioned. The first-named was the type originally developed 

(following the pattern of the earlier rim-fire case) and is still 
widely used in sporting hut not so much in military arms. All 
varieties are produced by operations exactly like those through 
which the jacket passes (see above) only more complicated, since the 
case must undergo the additional ones involved in forming the 
primer pocket and flash holes, cutting the extractor grooves, "neck- 
ing down" its mouth end, etc. In  the "rimless" case the diameter 
of the base is practically identical with that of the section just ahead 
and despite its name possesses a substantial rim-produced not by 
forming a flange on the base (in the manner in which this exists on 
the conventiocal "rim" type) but by cutting out immediately forward 
of the base an anpular groove into which the hook of an "extractor" 
fitting into a slot on the surface of the bolt shaft can slip preparatory 
to withdrawing the case from the chamber. The basic purpose of 
the rim, whether produced by flanging or grooving, is to furnish a 
shoulder into which an extractor-hook may engage. In  the "rim-fire" 
cartridge it fulfils an additional-and highly important-function, i.e., 
as a receptable for the priming element. In the central-fire type it is 
solid-serving only to supply a surface upon which the extractor may 
exert traction. The "semi-rimless" case is essentially of the rimless 
type save that the base section possesses a materially greater diameter 
than that of the area just forward of the extractor groove, thus 
exhibiting some of the characteristics of both rimmed and rimless 
types. A "belted" case (rimless but surrounded by a narrow belt or 
band of increased diameter forward of the annular groove, then con- 
tracting suddenly to conventional form and size) is found in a few 
sporting cartridges, but in none of those employed for military pur- 
poses. The advantages, if any, of this special type of construction, 
are doubtful. 

In military usage (less so in the sporting world) cartridges are 
commonly introduced into the magazine of a rifle in "chargers" or 
"clips." The terms are used loosely, and frequently interchangeably, 
but for the sake of accuracy, a sharp distinction is best observed. 
A clip is a light metal openwork box one end of which (from which 
the noses of the bullets in the cartridges within protrude) is open. 
In it are packed five to ten cartridges, stacked either with long axes 
directly on top of and parallel to one another (like slats in a venetian 
blind) or "staggered," i.e., each with its axis still parallel to, but 
alternately a bit to the right or left of, that below it, the result here 
being that the height of the stack is lessened, but its width slightly 
increased, thus permitting the use of magazines of greater capacity, 
but of no greater depth, than when this device is not employed. The 
clip, with its contained cartridges, is introduced into the magazine 
"well" (hollowed-out space designed for its reception), there remain- 
ing until the last load is fired, when i t  drops out from the bottom of 
the frame (receiver)-or pops out of the top. A charger, on the other 
hand. is, conventionally, a short flat strip of metal, its edges curled 
slightly over along both sides (toward one another), in order to hook 
over the rims or extractor grooves of a row of several cartridges 
(usually five) manually (or mechanically) introduced into it, these 
often held in position by a light flat spring in its base. When one end 
of the charger is engaged in a recess milled into the top of the re- 
ceiver just rearward of the magazine well, thus positioning its row 
of cartridges vertically over this-bullets pointing forward-thumb 
pressure briskly applied to the top cartridge will drive the entire stack 
into the magazine at  a single stroke, the charger then being disengaged 
and discarded. Clips, on the other hand, may or may not be salvaged 
and re-used. The rimmed case lends itself to clip-loading, the rimless 
to charger-but charger loading for rimmed cartridges is by no means 
unknown. 

Semi-Automatics.- Dating to around 1900, efforts to develop 
semi-automatic rifles were seriously undertaken in many countries 

DRAWING FROM O F F I C I A L  P H O T O G R A P H .  O R D N A N C E  DEPT., U . S .  ARMY 

FIG. 7.-GARAND .30 C A L I B R E  SEMI-AUTOMATIC R I F L E  

(the basic idea is, of course, much older). In such a weapon, part 
of the energy of discharge is employed in carrying out the functions 
of ejecting the fired case, inserting a new cartridge into the chamber, 
and "cocking" the firing mechanism, relieving the operator of these 
duties and allowing him to devote all his faculties to aiming his 
piece. Many different mechanical systems to achieve this end have 
been devised-all being classifiable into two general types, viz., recoil- 
operated and gas-operated. (Since the principles according to  which 
these function are identical with those obtaining in machine guns, 
they are treated under that heading; see GUN, MACHINE.) The first 
semi-automatic rifle officially adopted by a sovereign state was the 
7mm. Mondragon (Mexico), but this appears to have taken place 
rather in theory than practice, since few of these weapons seem ever 
to have gotten into the hands of troops. Thereafter both France and 
Germany developed reasonably efficient types (St. Etienne, Mauser, 
etc.), certain of which were used sparingly in the World War of 
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1914-18, without, however, achieving notable success. Shortly after I the termination of that conflict the united States commenced to 
become deeply interested in this class of weapon, finally (1937) com- 
mitting itself to the Garand of .30 (7.6zmm.) calibre. This is an 
8-shot, clip-loading, gas-operated arm, firing a cartridge of the same 
dimensions as its predecessor (the Springfield model of ~ g o s ) ,  but 
with a lighter bullet (152 against 173 grains) of considerably less 
range-duplicating, in effect, the one used by the U.S. in the World 
War of 1914-18 (which had been replaced in the early 1920s by the 
heavier 173-grain type). Much criticism was directed toward the 
military for this "retrogressive" step, and yet other critics arose who 
claimed that an error had been made in not selecting the Johnson 
semi-automatic arm of identical calibre, perfected by private interests 
(the Garand had been developed by the Ordnance Department of 
the Army) a t  about the time the Garand was being officially adopted. 
Consensus among those best in a position to judge, however, was 
that despite the fact that the Johnson possessed certain valuable 
characteristics not embodied in the Garand (the two being quite 
unlike in design) no evidence had been adduced to prove that the 
latter was not in every way a first-class arm of its type or incapable 
of executing any and every normal mission reasonably expected of it. 
With respect to the caitridge, it was agreed that although the 
i7g-gram bullet (discarded on the adoption of the Garand) did have 
a range 2,oooyd. or more in excess of that of the I jz-grain (Garand) 
type, the increased recoil developed by reason of its greater weight 
was so punishing that it would be difficult with it properly to instruct 
the recruit in marksmanship (because of his tendency to flinch). whlle 
the extreme range of j.500--j,Sooyd. which it possessed was no longer 
required of a rifle bullet, even for use in machine guns, since military 
missions a t  such distances were now taken over by infantry mortars. 
Further, the heavier bullet had proven quite dangerous for long range 
target work, any shot accidentally directed over the "butts" (dirt 
backstops) a t  r,oooyd. (the iongest range at  which practice was 
ordinarily held) carrying so far into the surrounding countryside 
that residents within a distance of from two to three miles beyond 
the targets were endangered, as a result of which most of the 1.oooyd. 
ranges in the United States had been officially closed. (At lesser dis- 
tances, the chance of throwing a stray bullet "over the top" is 
greatly reduced.) 

T y p e s  of Small Arms.-To the commencement of the breech- 
loading period, shoulder weapons (hand arms are treated under 
PISTOL) followed a single general pattern, embodying the three basic 
elements: "lock, stock and barrel''-and but little more. Certain 
wealthy patrons of course demanded, and received. specimens of ex- 
quisite workmanship or ingenious design (e.g., early breech-loaders ; 
guns with two, three, and four barrels variously positioned; multi- 
charge single-barrelled pieces, etc.), but these were the rare excep- 
tions, rather than the rule. With the full adoption of the breech- 
loading system, however (mid-19th century), the imagination of in- 
ventors ran riot. Every conceivable means of opening and closing 
the breech, inserting the cartridge, and extracting the fired case was 
given a full trial. And the almost immediate subsequent success of 
the repeating arm resulted in the appearance of yet another near- 
infinity of varieties, the end of which is not yet. Practice in this 
field has varied markedly in different countries, however. Thus, in 
the United States, the pioneer had to have a repeater if he were to 
be fairly sure of success in warding off the attacks of outnumbering 
hordes of Indians, and the first really satisfactory types offered were 
forthwith acquired by everyone possessed of the necessary means. 
There the Spencer, favourite arm of the Union cavalryman in the 
-4merican Civil War, was first adopted but quickly supplanted by 
the Henry (later developing into the Winchester) in which the fired 
case was extracted and ejected, the hammer cocked, and a new charge 
inserted into the chamber, all by one leciprocation of a finger lever, 
whereas in the Spencer the hammer had to be cocked separately. 
From the late 1860s or early '70s, the Winchester acquired a unique 
eminence which it long retained before it was finally forced to share 
this with Marlin, Remington, Colt, Savage and others. The lever- 
action rifle with tubular magazine in the forestock, popularized by 
Winchester, became the standard repeating rifle mechanism, and 
although bolt-action repeaters were developed by both Winchester 
and Remington in the late '70s and early '80s, the system gained 
no general acceptance until the 'gos, and then only because of its 
adoption by the Government in the form of the Krag-Jorgensen 
military arm. Thenceforward, however, it grew in favour, until by 
the second decade of the 20th century it commenced to outstrip its 
old rival, eventually putting it largely into the discard though the 
type continues to be produced. 

In  the mid-1890s was introduced the Winchester-Lee-a bolt- 
action, straight-pull rifle of 6mm. (.236in.) calibre which was adopted 
by the U S .  Navy and by it used in the Spanish-American War. In  
such an  arm the bolt moves back and forth in a straight line (in 
the case of the Lee the movement is modified into a slight arc), 
these being the only motions required for complete functioning, and 
doing away with the initial lifting of the bolt handle and the final 
one of turning i t  down-both necessary parts of the operation of the 
conventional bolt-action weapon. But the Winchester-Lee does not 
lend itself to as efficient extraction as does the standard type. since 
in the latter the upward (lifting) movement of the bolt handle can 

be, and is, made to exert a powerful camming action (known as  
"primary" extraction) on the rim of the fired case, of which the 
straight-pull mechanism is incapable. I t  is, nevertheless, in many 
respects a commendable system, and in addition to the American Lee, 
has been widely employed in the Austrian Mannlicher, the Canadian 
ROSS, etc. 

The lever-action, tube-magazine rifle embodies a prominent ex- 
ternal hammer which, when in its rearmost position, indicates that 
the arm is cocked and ready to fire. No such member exists in the 

still highly popular (lever-action) 
Savage rifle (U.S.A.) model 1899, 
which is "hammerless" (i.e., with 
concealed hammer) and embodies 
a rotating magazine in the receiver 
rather than a tubular one in the 
forestock. Likewise does no ham- 
mer appear in repeating bolt-action 
arms (save the Keene model pat- 
ented by Remington in the late 
18 70s) , being replaced sometimes 
by a round "cocking piece" on the 
rear end of the bolt-sometimes 
merely by a "cocking indicator" to 
show that the weapon is ready to 
be discharged, 

The single-shot rifle, popularized 
in America in the 186os, '7os, and 
'80s, by the products of Sharps, 
Ballard, Remington, Winchester, 
etc., has slowly given way to the 
repeater save in the smallest cali- 
bres (22  and .2j  rim-fire; .zz ,  
.z j, and .30 central-fire) in which 
it was still being produced in 1940 
-generally in bolt-action form. 
Most repeating mechanisms intro- 
duced after 1900 were also o n  the 
bolt-action system. But another 
quite popular type was the "pump" 
or trombone action, first produced 
in quantity by the Colt company 
(more famed for their pistols and 
revolvers than their shoulder weap- 
ons) in the 1880s. This embodies, 
like the original Winchester, a tube 
magazine beneath the barrel, but 

FIG. B.-EVOLIJTION OF SMALL the mechanism is operated (instead 
A R M S  of by a finger lever) through pull- 

Hand-cannon, 2. Matchlock, 3, ing backward, and then pushing 
W,,eel-lock, 4,  snaphaunce, 5. Flint- forward, a cyIindrica1 wooden (or 
lock, 6. percussion, 7 .  ~ ~ ~ ~ ~ h - l ~ ~ d ~ ~  metal) hand grip which surrounds 
(automatic) the tube. This type may or may 

not embody a visible hammer. I t  
is usually, but not invariably, made for cartridges of small calibre 
and low ppwer (e.g., .22 rim-fire). The tube magazine, incidentally, 
is not limited to arms of finger-lever or trombone-action type. Many 
are found with bolt-actions, such a mechanism being equally adapted 
to this as to the vertical box magazine type of loading. 

Throughout the British Empire and on the Continent, the repeater, 
save for military and small-bore target and sporting uses, has never 
gained great popularity, single- and double-barrelled rifles being the 
choice of most sportsmen. And the double-barrelled rifle can, and 
will, discharge its two loads quicker than any repeating mechanism 
other than the semi-automatic. Hence, even for hunting dangerous 
game in Africa and India, the British (and to  a large extent, the 
Continental) sportsman sticks to his double rifle, keeping a second 
available close by in the hands of a gun-bearer, should he be rushed 
by a wounded beast. This type of weapon possesses the added ad- 
vantage (for hunting the largest and most formidable game) that  
it can be constructed to handle cartridges of huge calibre (up to 
.6ooin.) with extremely long cases (up to 3 s i n . )  and developing 
terrific muzzle energies (to 7,600 foot-pounds). Repeating weapons 
designed to handle such ammunition would have to be so heavy 
and cumbrous that the average man could not possibly manage one. 

One type of repeating mechanism mentioned as having been de- 
veloped for military purposes is the semi-automatic. This lends 
itself to sporting uses as well, for which it has undergone con- 
siderable exploitation, especially in .22 rim-fire calibre. I t  is not 
limited to such low-powered varieties, however, being available also 
in calibres suitable for hunting most varieties of large game. Since 
the class-types are identical with those of comparable military arms, 
they will be discussed under GUN, MACHINE. 

T h e  Shot-Gun.- Here definitions as between three commonly used 
terms, viz., calibre, gauge and bore, may be in order. The first indi- 
cates the bore-diameter of a rifle, and is expressed in millimetres in 
those countries employing the metric system-elsewhere in decimal 
parts of an inch. The second applies to the bore-diameter of a 
shot-gun, and designates that number of spherical leaden balls of 
equal size which together weigh a pound, and are all of such diameter 
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that any one of them will neatly fit a bore of the size (gauge) to 
which they conform. Thus the bore of a true "12 gauge" shot-gun 
will just accept a sphere of lead which, together with 11 more of . 
equal size, will weigh one pound. The third is broadly indicative of 
bore-diameter, an; may be applied to any type of arm, :!fled or 
otherwise. Thus ,320 bore" is used interchangeably with .32 (or . 

,320) calibre" (i.e. i?fo inch), and "32 bore" with "32 gauge" (32 
balls to the pound-corresponding to a bore diameter of ,526 inch). 
As is evident, much hinges here on the presence or absence of a 
decimal point. 

Until the general adoption of rifled pieces (1830-50) there was 
no fine distinction between the weapon intended to fire a ball, and 
one designed for charges of small shot, since the smooth bore was 
equally adaptable to both. As ignition systems improved, however, 
and it became more readily possible to take moving game (birds on 
the wing; running rabbits, etc.) specialized weapons designed par- 
ticularly for such purposes commenced to appear. Nevertheless, the 
familiar double-barrelled shot-gun did not become commonplace until 
the flint era was almost over, and a sportsman of 1784 (Dr. Aikins) 
found them so new and interesting as to be worthy of a treatise 
from his pen! Nor, until about 1800, were the barrels joined by 
the "top rib" now recognized as an essential component of any 
double shot-gun built with tubes side-by-side. But the flint era had 
come and gone, and that of the percussion cap was in its last ex- 
piring throes, before the shot-gun underwent an  epoch-making im- 
provement accidentally hit upon in the early 1870s by one Fred 
Kimble of Illinois, U.S.A. This was "choke" boring, a method (now 
achieved in several different ways) of constricting, for a short dis- 
tance close to the muzzle, the diameter of the bore, in order to 
secure a better shot "pattern." Prior to this period, the bore of a 
shot-gun had been a true cylinder, placing (unless some artificial 
method to keep the shot bunched together was employed) not more 
than 35-40% of the pellets in its charge in a goin. circle at  40 yards. 
Kimble's invention made it possible to deliver up to 7o-7j% (some- 
times even more) of the pellets in a circle of this diameter-at the 
same distance, or so to bore a barrel as to cause it to put any inter- 
mediate percentage of its shot into the target a t  the standard (40- 
yard) range. Obviously, since the charge could now be made to 
hold together over a much longer distance than it formerly had, 
choke-bored barrels produced clean kills a t  ranges previously un- 
attempted But a barrel once given a definite degree of choke was 
capable of throwing thereafter but a single "pattern" ( i . e ,  placing 
a specified percentage of its shot load within a certain area at  some 
established range) ; plainly it could not so alter its characteristics as 
to deliver varying percentages of its pellet charge, sometimes high, 
sometimes low-as the shooter might command-within the pre- 
scribed circle. Hence there yet remained a need for a "universal" 
choke-whereby the same barrel could be induced to accomplish this 
seemingly impossible feat. 

Such a choke was finally attained (U.S.A.) in the rgzos when the 
"Cutts" compensator was developed, a device to be screwed onto 
the muzzle of a shot-gun in order to produce with it a given "choke 
pattern." This was available in a whole range of borings, so that 
by selecting the proper type, any desired degree of choke could be 
secured. The next, and obvious, step was to embody the character- 
istics of such a set of attachments within a single unit, likewise to 
be affixed to the muzzle, the turning of a sleeve on which to any 
desired point indicated on an attached scale, would "set" the device 
for the particular choke desired. Such a gadget, the "Polychoke," 
also an American development, soon appeared. Consequently, the 
owner of a single-barrelled shot-gun, whether single-shot, repeater 
or semi-automatic, now had at  his command, when equipped with 
such an instrument, a range of chokes and "patterns" to duplicate 
which a few years previously would have entailed the purchase of 
a whole battery of weapons, all differently bored. 

In  England and on the Continent, where wing-shooting, like big 
game hunting, is indulged in only by a small and fortunate few, 
the double-barrelled shot-gun (with barrels side by side) has, ever 
since its perfection during the flint period, been the weapon of choice. 
The  breech-loader, in the form of the pin-fire, was introduced, as 
we have seen, in the 1850s. Long and loud were the curses heaped 
upon it by the devotees of the muzzle-loading system. Competitive 
tests were instituted in which the crude early breech-loaders took 
no  signal honours. But the central-fire type quickly followed, and 
the rather frail early breech mechanisms were rapidly made stronger- 
and tighter. External hammers, one on each side of the lock frame 
(in the flint and percussion traditions), were a t  first universal, for 
despite the earlier invention of occasional "hammerless" types, these 
were yet to appear in practical form. 

But in the early 1870s such locks (with hammers concealed inside) 
were perfected, and rapidly gained favour. By the end of the cen- 
tury the hammerless gun had left the hammer type far behind, 
and in the succeeding decades up to the opening of the war which 
began in 1939, the manufacture of the latter fell almost to the 
vanishing point. Other improvements (1870-1900) included the quick- 
detachable fore-end (the use of which made the disassembly of the 
gun for cleaning, packing in a small space, etc., a matter of but 
an  instant) ; automatic ejection of fired cases; selective ejection 
(whereby if but one case of two be fired, this alone will be removed) ; 

the single trigger (discharging, one after another, the cartridges in 
both barrels), etc. Beginning toward the close of the 19th century, 
and continuing thereafter unabated, the tendency was toward lighter 
guns and smaller gauges. By 1939, one American maker (Ithaca) 
was producing a 11-gauge repeater weighing but 6%1b., and the 
favourite gauge, which had been No. 10 in the 1870s (.775in.), had 
fallen to No. 16 (.662 inch). 

Smokeless shot-gun powders of nitrated wood cellulose (Schultze 
patent) date, as already noted, from the 1860s. For some reason, 
however, they never threatened, even remotely, the long established 
dominance of the black variety. But smokeless types approaching 
more closely the rifle powders introduced by Vieille (1884) began to 
receive favourable acceptance in the 1890s and, in the decade follow- 
ing 1900, supplanted bfack powder for almost an sporting purposes. 
After 1910, however, the pressure developed by some of these powders 
became too high for the metal in the barrels of many of the older 
breech-loaders to withstand. Consequently the necessity arose to 
evolve barrel materials of new and more substantial physical 
characteristics, and these were duly forthcoming in the form 
of Whitworth and Krupp fluid steels, etc. "Chilled" shot (lead 
hardened with arsenic, antimony, tin, or other suitable alloy) like- 
wise became increasingly popular as compared with the old soft 
(plain lead) type, for it was now recognized that the latter under- 
went material deformation on passing through the "choked" section 
of the bore, with consequent reduction in both length and accuracy 
of flight. A still later (20th century) contribution toward further 
reducing this deformation consists in plating the pellets with copper 
or other harder metals 

As in the instance of the rifle, American wing shots were con- 
stantly seeking shot-guns which would fire several charges without 
reloading, game being so plentiful that they were utterly reckless 
in its destruction. Accordingly, these soon appeared. Among the 
first was the Roper-an early central-fire type (1860s) employing 
a special cartridge, and with a. choke attachment a t  the muzzle 
heralding the invention, many decades later, of the "Cutts" device. 
Records available do not indicate, however, that it was available 
in more than one type of choke. Its repeating mechanism consti- 
tuted a revolving cylinder, and it suffered from the gas leakage 
between cylinder and barrel common to all weapons of this design. 
Later came the Winchester (lever) action, the Burgess (pump) 
action-then a whole flood of pump designs, both hammer and ham- 
merless, many of which were still current a t  the opening of the war 
which began in 1939, the hammer type, however, being by that 
time all but extinct. Despite the American attachment for repeating 
arms, the double-barrelled shot-gun has likewise been consistently 
popular in the United States (elsewhere in the civilized world it 
is almost without competition), as has the single-barrelled, both 
hammer and hammerless. As an evidence of mass production methods 
in arms fabrication, specimens of hammer-type, single-barrelled shot- 
guns were being catalogued, not long prior to the World War, 
1914-18, by one U S .  mail-order house a t  $2.59 eachl Commencing 
at  about this period, the over-and-under shot-gun (with barrels 
superposed, rather than side-by-side) began to receive a recognition 
which has constantly increased. The same is true of the semi- 
automatic shot-gun, successful types of which are produced in both 
Europe and America. 

A m m u n i t i o n  Rksum6.-As this article has demonstrated, the 
history of small arms ammunition is so closely linked to that of the 
weapons themselves, that the two subjects cannot be treated sepa- 
rately. Nevertheless, certain highlights in the evolution of the small 
arms cartridge, some already touched upon, others not, may well 
be reviewed a t  this point. 

Prior to the period when powder and ball were wrapped together 
in a single (paper) parcel and carried in little individual wooden 
or metal cylinders dangling from a crossbelt (the first "bandoleer'- 
latter part of 16th century), the "cartridge" as such did not exist, 
From that point onward, however, i t  found, because of its con- 
venience in handling, quite general use in military, much less in sport- 
ing, circles. In conventional types, the paper containing the powder 
was bitten off and its contents poured down the bore, to be followed 
by the ball in its paper coating, the latter acting as a wad or patch. 

The history of the cartridge as known today, dates from the intro- 
duction of the breech-loader equipped to handle metallic ammunition 
embodying in a single unit, powder, ball and priming. The first 
successful cartridge of this type was, as we have seen, Houiller's 
pin-fire variety (1846) followed in the same year by the rim-fire, 
and (in 1858) by the first crude central-fire. The pin-fire system 
underwent practically no change between its date of introduction and 
that of its final expiration (late 1930s). Shot-guns built on this 
system were never strong enough to handle powerful smokeless loads, 
while in ammunition of pistol and rifle type the black powder charge 
was usually weak, the bullet ill-designed, poorly lubricated and 
limited in range. The rim-fire class, first made in a large variety of 
calibres from . 2 2  to .60 or more for target, sporting and military 
purposes had, by 1940, given way so generally to the central-fire 
variety that it was then being produced (U.S.A.) in .zz, 2 5 ,  .3z and 
.41 calibres only-and at  that, almost exclusively in the first named. 
In this size (.zz by American, , 2 2 0  according to British, classification) 
it had become, over a long period of years, the chosen "small bore" 
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cartridge throughout the world, chiefly because of its cheapness of 
manufacture, but latterly also b reason of the superlative accuracy 
it had finally acquired. ~ u m b e r c s j  varieties of single-shot, repeating 
and semi-automatic rifles were being chambered for it, with bolt- 
action specimens, as in other fields, considerably in the majority. 

The central-fire cartridge, for both hand gun and shoulder arm, 
forged rapidly ahead in popularity after the perfection of the outside- 
primed types ( I ~ ~ o s ) ,  holding its lead thenceforward, with little or 
no competition, in all principal sporting and military calibres. With 
the introduction of smokeless rifle powder, jacketed bullets and re- 
duced bore-diameters (188os), it commenced to achieve greater 
ranges and flatter trajectories than had been attainable with black 
powder loadings. Between 1900-15, improvement in the bullet's 
sha~e--sharpeninz of point, and bevelling ("boat-tailing," tapering) 
of base--give itstill  longer range, and greater accuracy at extreme 
ranges. The replacement of steel and cupro-nickel in the jacket (1900 
onward) by gilding metal and allied compounds did away with ex- 
cessive bore erosion and metal fouling. In the conventional "soft- 
point" bullet for hunting medium and large game the missile is 
formed with its lead core uncovered at the nose, rather than at the 
base, as in the military type. So constructed, it is much more likely 
to "mushroom'' on impact than is the so-called "full-metal-jacketed" 
(military) variety, thus producing more serious wounds, and quicker 
kills on game. 

Shortly after 1920 appeared (U.S.A.) another contribution of out- 
standing irnpurt, first exploited by the Reinkgton company, which 
involved the replacement of potassium chlorate, for long years one 
of the main constituents of the primer pellet, with various substi- 
tutes in order to produce a "chlorate-free" primer. This was based 
on the fact (much earlier recognized in Europe) that one of the 
end-products of the combustion of the chlorate in a primer is 
potassium chloride-a "deliquescent" substance (i.e., attracting mois- 
ture from the atmosphere) and the chief, if not the entire cause 
of the rusting of gun barrels left uncleaned after firing. Since then 
the sportsman has enjoyed a freedom from cleaning cares never 
before envisioned. The U.S. Government, however, retains the 
chlorate cap, not being as yet satisfied that the newer mixtures possess 
the requisite stability to undergo long periods of storage prior to use. 

Another step, only less wide in import than the elimination of 
the chlorate, was the substitution for mercury fulminate (likewise 
a theretofore standard primer composition component) of a non- 
mercury-containing ingredient, it having been ascertained that cases 
fired with mercury-bearing primer compounds undergo a mercury 
"poisoning" which renders them brittle, liable to split, and hence 
unfit for reloading. 

Finally, continued improvements in propellent powders have ren- 
dered these slower-burning, thus exerting a strong, long-continued, 
push on the projectile during a considerable portion of its travel 
up the bore, rather than a single heavy blow (often accompanied 
by dangerously high pressures) at the chamber. One result has been 
the perfection of cartridges of extremely high muzzle velocity (well 
over 4,000 ft.sec.) without exceeding safe pressure limits. Additional 
experiments under way circa 1940 appeared likely to advance this 
figure to 5,000 ft,sec. and better, within the reasonably near future. 
Such figures had already been reached a decade earlier by a weapon 
embodying radical departures from convention, namely the (German) 
Halger rifle, its bore part cone, part cylinder, with a special flanged 
bullet, the flanges folding back against the body of the missile when 
it entered the constricted (cylindrical) portion of the tube. And since 
a bullet travelling at such speeds exerts a paralyzing effect on the 
object struck out of all proportion to its mass, and falls such a 
short distance over the first zoo or jooyd. of flight that it is prac- 
tically impossible to over- or under-shoot any but the smallest object 
at which reasonably accurate aim is taken, the far-reaching effects 
of such achievements may readily be surmised 

The shot-gun cartridge, unchanged for many years during the fore- 
part of the 20th century save for the introduction, as in the rifle, 
of slow-burning smokeless powders, and the plated shot pellet already 
mentioned, underwent (late 1930s) an improvement of extreme im- 
portance. The "top wad" (a disk of cardboard covering the forward 
end of the shot charge) was done amay with, its purpose served 
by merely crimping (turning over and inward) the forward end of 
tbe cardboard case which enclosed both powder and shot. This 
turned-over portion straightens out when the cartridge is discharged, 
permitting the emergence of the shot load without carrying with it, 
as in the past, a foreign body (the top wad) the presence of which 
cannot but tend to interfere with its even progress subsequent to 
emergence from the muzzle. "Spark" photographs have shown the 
greatly. improved "pattern" of the shot charge from which this 
long-standing incubus has been removed. 
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.SMALL HOLDINGS. The term "small holding" was first 
given an arbitrary definition by the British parliament in the Small 
Holdings act of 1892. This empowered county councils to  acquire 
land for the provisions of "small holdingsv---i.e., holdings of not 
more than 50 acres in extent, or exceeding £50 in annual rateable 
value. (This sum was increased in 1926 to £100.) But "legal 
definitions and arbitrary size limits have no relation--or a t  most 
a very rough relation-to economic facts." All holdings of agri- 
cultural land fall into one of three classes from the economic 
point of view, viz.- 

I. Those which are cultivated personally by persons whose living 
is earned otherwise. 

z .  Those which are cultivated by the occupier (whether owner or 
tenant) and his family without help-or with only the occasional 
help--of hired labour. 

3. Those which can only be cultivated with the regular help of 
hired labour. 

The term "small holding" is sometimes applied to the first 
class-to which however in Great Britain the term "allotment" 
is more generally applied-but it  is to the second class that it 
is properly confined. In  other words a small holding is a "sub- 
sistence" or "family" holding. I t  is, throughout the continent, 
and over the greater part of the rest of the world where settled 
agriculture exists, the predominant form of land occupancy. 
There are in most continental countries a number of large farms 
(although post-war legislation has in some countries markedly 
reduced them) but small holdings represent the agrarian system 
of the greater part of Europe, as well as of India, Japan and 
China. I n  England under the feudal system, the typical holding 
was that of the villein, consisting of a number of detached strips 
in the common-field, but there were from the first in most 
manors, but more so in some parts of the country than others, 
a number of separate small holdings in exclusive occupation. As 
copyhold tenure gradually extended the number of small holdings 
increased. 
The Decline of British S m a l l  Holdings.-For centuries in 

England, throughout the prolonged modification and ultimate dis- 
appearance of the feudal system, there was probably, on the whole, 
a gradual increase in the number of independent small holdings, 
mostly owned by the occupiers, or, in the case of copyhold hold- 
ings, held in quasi-ownership. The progress of the movement was 
interrupted from time to time, notably by the Black Death and 
in the enclosing and land-grabbing period of the 15th and 16th 
centuries. But it is generally agreed by economic historians that 
on the whole the distribution of agricultural land in small hold- 
ings, or "family" farms, continued more or less progressively down 
to the last great enclosure movement, which began in the latter 
part of the 18th century. 

In  a modern work on enclosure it  is stated that "the movement 
for the enclosure of arable open and common fields has been a 
movement for the sweeping away of small holdings and small 
properties." This might be expressed differently as it is hardly 
justifiable to  suggest that the abolition of small holdings was the 
chief object of enclosure. But whatever may have been the 
intention there is no doubt that the result was a drastic reduction 
in the number of small holdings. Thousands of small holdings 
consisted of a few acres of land attached to a cottage which gave 
rights of common. The common provided pasturage for cattle 
(in limited numbers) and for a horse or donkey, and without 
this the successful carrying on of the small holding was impos- 
sible. When the conimon was enclosed an allotment of land pro- 
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portionate tb  his interest was made to the commoner, but this 
in many cases was little more than a mockery. The piece of land 
allotted might be far from his cottage, and as the obligation to 
fence it  rested on the allottee it  was of little value and an offer 
from a larger landowner to  buy it was usually accepted. Thus the 
small holding disappeared and the small holder became a labourer. 

T h e  R e v i v a l  of S m a l l  Holdings.-As the conscience of the 
nation began to awaken after the period of callous materialism 
which distinguished the industrial revolution, the social and agra- 
rian consequences of the decline of small holdings aroused atten- 
tion. A few landowners provided facilities for the acquisition of 
small holdings by  offering land in convenient quantities on ea2y 
terms. Associations were also formed by well-meaning, but in 
some cases ill-advised, persons to stimulate the formation of "col- 
onies" of small holdings, the most famous being the National 
Land Company started by Feargus O'Connor in 1845. This com- 
pany bought five estates in different counties--Oxford, Gloucester, 
Worcester and Hereford-cut them up into two, three and four 
acre lots with a house on each, and made the necessary roads and 
fences. Shares were offered, each carrying the right to ballot for 
priority in the allotment o! land. In  three years more than fgo,ooo 
was subscribed by  70,000 persons. The financial basis was un- 
sound and in 1851 the company was dissolved and the estates 
passed into the hands of a receiver. Miss Jebb set out the reasons 
for  failure as follows: ( I )  the fact of the original settlers being all 
townsmen ignorant of agriculture; (2) that they were established 
under conditions in which it  would have been impossible even for 
an agriculturist to gain a livelihood; (3) the purchase of unsuit- 
able estates, partly owing t o  the want of practical knowledge on 
the part of the directors themselves and partly to the great hurry 
in which land was bought to satisfy the clamours of shareholders; 
(4) the financial difficulties which arose partly from the scare 
of the shareholders on finding that the company was illegally con- 
stituted. Many other efforts were made, with varying success to 
provide land for small holdings but the difficulties were great. 

One misconception was common among those whose personal 
knowledge of rural England was restricted. Many of them seemed 
to think that a small holding was an exotic plant and that the 
possibility of establishing it in this country required demonstra- 
tion. In  fact in many districts small holdings are indigenous. 
The nature of the country, soil, situation and climate have deter- 
mined from time immemorial that only small farms can be suc- 
cessfully managed. Typical districts of this character are the 
West Riding and large parts of Devon, Cornwall and Lancaster. 
I n  the West Riding 70% of the holdings are under 50 acres. The 
Evesham district of Worcestershire and parts of the eastern 
counties afford instances of groups of small holdings which have 
been naturally formed in recent times by the influence of new 
economic conditions. 

S t a t e  Action.--On the basis of the report of a departmental 
committee of 1899, which reported in 1890, the Small Hold- 
ings Act was passed in 1892. I t  gave power to county councils 
to  purchase land and adapt it  for small holdings which were to 
be let or re-sold on a deferred payment system. One-fifth of the 
purchase money was to be paid down _and the rest with interest 
to  b e  paid off in a term not exceeding fifty years. Any elector 
could petition the county council alleging a demand for small 
holdings. The council were then to appoint a small holdings com- 
mittee to  enquire into the demand and if it was found to be 
made "in good faith and on reasonable grounds" to take measures 
to  acquire suitable land in the district. They were empow- 
ered t o  spend a sum not greater than the proceeds of a rate of 
~d in the f .  Money could be borrowed from the public works 
loan commissioners at  34%. I f  unable to  purchase land the coun- 
cil were empowered under certain conditions to take it on lease. 

The  results of this legislation were in  fact disappointing. 
T h e  A c t  of 1908.-A much more comprehensive enactment 

was the Small Holdings and Allotments Act, 1908. This intro- 
duced the principle of central initiative and supervision. The 
Board (now the Ministry) of Agriculture was empowered to 
appoint small holdings commissioners who were to  ascertain the 
extent to  which there was a demand for small holdings in the 

several counties, or would be a demand if suitable land were 
available, and the extent to which it  was reasonably practicable 
to satisfy the demand. With this object the commissioners were 
to confer with county councils and after due deliberation were 
to report to the board whether it  was desirable to adopt a scheme 
for the provision of small holdings in the county. If they so 
reported a scheme was to be prepared by  the county council, 
or in their default, by the commissioners, specifying, inter alia 
(a) the localities in which land was to be acquired for small hold- 
ings; (b)  the approximate quantity of land to be acquired, and 
the number, nature and size of the small holdings t o  be provided 
in each locality; (c) whether and to what extent grazing or 
other similar rights should be attached to the small holdings. A 
scheme when adopted and approved by the board was to be car- 
ried out by the county council concerned, the board having power, 
if the council declined or neglected to do so, to carry i t  out and 

' to charge the cost to  the county fund. 
County councils were by this act given power t o  acquire land 

compulsorily for small holdings if they were unable to  obtain 
land suitable for the purpose on reasonable terms by agreement. 
The financial limitation of the Act of 18gz-i.e., that the annual 
charge on the county should not exceed the amount produced by 
a rate of ~d in the £-was continued. Under this act about 14,000 
small holders were settled on the land as tenants of county coun- 
cils. One-sixth of the holdings were provided with houses. The 
sinking fund was included in the rent paid by the occupier and 
criticism was aroused by the fact that the occupier had thus to 
pay the purchase money, although the land remained the prop- 
erty of the County Council. 

Ex-service S m a l l  Holdings.-The outbreak of the World 
War suspended operations under the Act of 1908 and the com- 
missioners were given other duties. After the war the subject 
was regarded from a new angle. The main object of the Small 
Holdings Colonies Act 1916 and 1918 was to provide small hold- 
ings on specially favourable terms for ex-service men, and particu- 
larly to promote the establishment of "colonies," i.e., groups of 
small holdings, which would facilitate co-operation among the 
small holders. Difficulties arose in connection both with the ac- 
quisition and equipment of suitable land and also from the total 
unacquaintance, in many cases, of applicants with rural condi- 
tions. Another act-the Land Settlement Facilities Act-was 
passed in 1919 to give further powers and simplify the somewhat 
complicated administrative machinery. 

The net result of the effort was that a number of ex-service 
men were settled on the land a t  a lavish expenditure of public 
money, the total cost to  the exchequer being about f~o,ooo,ooo. 
The purchase of land began just when extravagantly high prices 
were being realized in the boom of 1919-20. The average rate of 
interest on loans was 64%, and the cost of building and general 
equipment was a t  its maximum, and about double that of pre- 
war times. Many ex-service men, disappointed and discouraged 
by the delays, withdrew their applications. Those who obtained 
holdings were in many cases wholly inexperienced in farming, 
and had a t  once to face a period of steadily falling prices which 
ruined many old-established farmers. 

T h e  Act  of 1926.-The scheme for the settlement of ex-service 
men on the land under the Act of 1919 came to an end on March 
31, 1926. Under the scheme 16,500 small holdings were provided 
by county councils and county borough councils on an area of 
256,000 acres. But it  was explained by the minister of agri- 
culture as the justification for further legislation, that there were 

I known to be not less than 6,000 approved applicants who had not 
been provided with land, and that there was a further latent 
demand, the extent of which could not be estimated. There was, 
however, the minister stated, "no practical possibility under pres- 
ent financial conditions, of satisfying the demand for further 

I small holdings either under the Act of 1919, o r  the Small Hold- 
ings and Allotments Act, 1908, owing to the statutory require- 
ment that councils must only provide holdings on a self-supporting 
basis." 

The previous acts although providing certain facilities for the 
I purchase of small holdings were mainly directed to the-provision 
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of manufacture, cannot be continuous but ire-dependent on uncon- 
trollable conditions such as the time of year and the weather. A 
steam plough for example, is capable of working every day in the 
year but it can only be used on a certain number of days. On a 
"medium-sized" farm its use is restricted not only by such conditions 
but also by the limited area on which it can be usefully employed. 
By extending the area of the holding the farmer has sufficient land 
to use the plough to its maximum capacity at all times when conditions 
permit. This applies to the whole mechanical equipment of the farm, 
though with less force to stationary engines which can supply motive 
power for various operations, some of which, like chaff-cutting, can 
be done at all times of the vear. Somewhat similar considerations 

of holdings to be let to the small holders. They tended to dis- I 
courage purchase and encourage tenancy by the fact that a small 
holder wishing to buy his holding had to pay its full value over 
a term of years, with interest a t  the current rate on the deferred 
payments, whereas a tenant occupies his holding at  a fair rent, 
which may bear no relation to the capital value and still less to 
the actual cost of providing it. The object of this act was to offer 
applicants desirous of becoming owners terms equally favourable 
to  those open to tenants. The act continued the existing powers 
and duties of county councils but authorized them if necessary 
to  incur losses, which would be met up to 75% by the Treasury. 
The holdings may be let or sold. If let a "full fair rent," i .e . ,  
the amount a tenant might reasonably be expected to pay if the 
landlord did the repairs, is charged. If sold the price o aid takes 
the form of an annuity equal to the "full fair rent" of the hold- 
ing, payable in half-yearly instalments for a term of 60 years. 

Cot tage  Gardens.-The terms "small holdings" and "allot- 
ments" have long been in use, but the Act of 1926 instituted a 
new class. County councils are empowered to provide holdings 
comprising a dwelling house together with not less than 40 perches 
and R O ~  mere than three acrcs of agricuhral  lalid which caa be 
cultivated by the occupier of the dwelling house and his family. 
"Cottage holdings" are t o  be sold to  the occupiers in considera- 
tion of the payment of a n  annuity equal to the "full fair rent" 
for  a period of 60 years. Only a bona fide agricultural labourer 
or person employed in a rural industry is qualified to become a 
purchaser. The county council has to  be satisfied that he has the 
intention, knowledge and capital to cultivate satisfactorily the 
land forming part of the cottage holding. The term "rural 
industry" is defined as an industry carried on in or adjacent to 
a village, being an industry ancillary to  the industry of agricul- 
ture or horticulture. 

P u b l i c  Landownership.-One result of the English small 
holdings legislation is that county councils are now extensive 
owners of agricultural land. The power of acquisition was con- 
ferred in 1908 and in the aggregate a considerable area is under 
the control and administration of the councils. At the end of 
NOV. 1924, 384,052 acres were in the possession of the English 
counties, the amount ranging from 27,861 acres held by Norfolk 
and 26,257 acres held by Somerset to 219 acres held by West- 
moreland. Of the total area administered by the English counties 
about four-fifths is owned by them, the other fifth being held on 
lease. I n  Wales about 58,000 acres are administered under the 
act, making altogether about 442,000 acres in England and Wales. 
Nothing more forcibly demonstrates the progress of public opin- 
ion than this large transfer of agricultural land from private to 
public ownership and the fact that i t  has been done by general 
consent. 

T h e  Economics of S m a l l  Holdings.-The relative advantages 
of large and small farms have long provided a field for animated 
controversy. The arguments in favour of the large farm are 
forcible. They are given in a recent work and may be quoted:-- 

In the production of all commodities for which there is a large 
and constant demand the tendency is to make the fullest possible use 
of machinery.   he profitable use of machinery depends on the relation 
of its output to its prime cost. If it can be used up to its maximum 
capacity the maximum profit from its use is obtained. In the case of 
agricultural machinery and implements it is impossible to use them 
to their maximum capacity because farming operations, unlike those 

apply to manual as to mech&ical power. With a large staff labour 
can be more effectively organized and work specialized. Shortly, the 
advantage of the large-scale farm, as of the large-scale manufactory 
or shop, is that overhead expenses are charged to a larger output. 

The small holder has none of these advantages. He is fre- 

quently inadequately equipped with implements and machinery. 
For times of pressure such as hay-time or harvest he often has 
insufficient labour, both horse and manual, and has consequently 
to  arrange with a neighbour for mutual help. If he is the tenant 
of a public authority or of a good landlord his cottage, buildings, 
fences, etc., are probably kept in good order, but if, as often 
happens, the owner is himself (or herself) a "small" landlord 
the condition of the small holding is likely to be very bad. 
Usually the small holder has limited capital and in marketing 
his produce-unless he is fortunate enough t o  sell i t  direct t o  
the consumer-he is generally handicapped in competition with 
larger farmers. His life is as a rule one of unremitting toil, from 
dawn to dark. Yet multitudes of small holders are contented and 
happy in their lot, and so long as they can make a modest living 
do not complain. 

The reason is primarily psychological. A man will work for 
himself without stint, whereas if he is working for another he, 
unconsciously or consciously, regulates his work by his remunera- 
tion. The incentive of personal reward proportionate to personal 
effort goes far to  explain the small holder's attitude. The socio- 
logical advantages of small holdings in niaiiitaining a ildss aiiaihed 
by the strongest of ties to  the land are evident. Notwithstanding 
what has been said about large-scale farming small holdings have 
certain economic advantages of which the chief is the close per- 
sonal supervision of the farmer himself. There is no doubt, that, 
esfiecially where stock is kept, this is an important factor. Again 
the labour difficulties t o  which reference has been made lead the 
small holder to  deal, so to speak, in small lots in arranging his 
cropping and to avoid "putting all his eggs in one basket." Thus 
if his gains are small his losses are never very serious. 

The economic effect of the size of holdings has not been in- 
vestigated. I t  is one of the many questions which the new science 
of agricultural economics (9.v.) must take up. The subject is 
complicated because in comparing one farm with another, or even 
one group of farms with another, i t  is difficult to  isolate a single 
factor-size-from all other factors which affect output and 
profit. But i t  is commonly considered among agricultural econo- 
mists on both sides of the Atlantic that "both the capital invested 
and the output per acre are larger on the smaller farms, but that 
expenses per acre are also heavier, while the output per man 
tends to  increase with the size of the holding." The relative ad- 
vantages of ownership and tenancy of small holdings have been 
warmly discussed in England. The position has been somewhat 
curious. Up to the latest act, that of 1926, the legislature de- 
finitely discouraged the purchase of holdings, while, whenever the 
question was tested, all the evidence tended to show that with 
few exceptions there was no desire t o  become owners and that 
tenancy was preferred. There were, however, many who stren- 
uously maintained that the preference for  tenancy was attrib- 
utable to  the unattractiveness of the terms for purchase. 

That ownership provides an incentive which is absent when a 
man is putting his labour into land not his own has long been 
accepted as a self-evident proposition. Arthur Young's dictum 
that "the magic of property turns sand into gold" has been re- 
garded as demonstrating the fact. Plausible as the theory is, in 
practice there is no evidence that there is any general superiority 
in production or otherwise on holdings that are owned over those 
that are rented. Some investigations on the voint have been made. 
mainly in the United states.- The results are not conclusive but 
they fail to  indicate that ownership is a dominant factor. This is 
another subject waiting further study by agricultural economists. 
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SMALL ISLES, a parish of islands of the Inner Hebrides, 
Inverness-shire, Scotland. Pop. (1931) 281. I t  consists of the 
islands of Canna, Sanday, Rum, Eigg and Muck, lying, in the 
order named, like a crescent with a trend from N.W. t o  S.E., Canna 



being the most northerly and Muck the must southerly. They are 
separated from Skye by Cuillin Sound and from the mainland 
by t h e  Sound of Ardnamurchan. The surface is moorland, pasture 
and mountain. They are rich in sea-fowl, and the fisheries include 
cod, ling and herring. Steamers call a t  Eigg, Rum and Canna. 
Antiquarian remains a t  Canna include a weather-worn sculptured 
stone cross and the ruins of a chapel of St. Columba. On the 
northeast coast of Eigg is a cave with a narrow mouth, opening 
into a hollow 2 5 5  ft. long. I n  it  Macleod of Skye, toward the end 
of the 16th century, ordered 2 0 0  Macdonalds to  be suffocated, 
their bones being found long afterward. 

SMALLPOX or VARIOLA, an acute infectious disease 
characterized by fever and eruption, which, after passing through 
various stages of papule, vesicle and pustule, dries up, leaving 
more or less distinct scars. 

By far the most common cause of conveyance of the disease 
is contact with the persons or the immediate surroundings of those 
already affected. The direct cause is unknown. The disease is 
probably communicable from its earliest manifestations, but it is 
generally held that the most infectious period extends from the 
appearance of the eruption till the drying up of the pustules. 
No age is exempt from susceptibility. One attack of smallpox as a 
rule confers immunity, but there are numerous exceptions to this 
rule. Overcrowding and all insanitary surroundings favour the 
spread of smallpox where it  has broken out; but the most 
influential condition is the amount of protection afforded to a 
community by previous attacks and by vaccination (9.v.). Such 
protection, although for a time most effectual, tends to become 
exhausted unless renewed. Hence in a large population there 
is always likely to  be an increasing number of individuals 
who have become susceptible to smallpox. This probably explains 
its occasional and even apparently periodic epidemic outbreaks 
in large centres, and the well-known fact that the most severe 
cases occur at  the beginning-those least protected being neces- 
sarily more liable to be first and most seriously attacked. 

Symptoms.-The following description applies to an average 
case. Onset of the symptoms is p1;eceded by a period of incuba- 
tion, believed to be from ten to  fourteen days. The invasion is 
sudden and severe, in the form of a rigor followed by fever (the 
primary fever), in which the temperature rises to  so3O or 104' 
Fahr. or higher. A quick pulse, intense headache, vomiting and 
pain in the loins and back are among the most characteristic initial 
symptoms. These symptoms continue for three entire days. 
During their course there may occasionally be noticed, es- 
pecially on the lower part of the abdomen and inner sides of the 
thighs, rashes resembling scarlet fever and measles, less frequently 
a fine haemorrhage or petechiaI eruption develops. These "pro- 
dromal rashes," appear to be more frequent in some epidemics 
than in others. On the third or fourth day the characteristic 
eruption begins to appear. I t  is almost always first seen on the 
face, particularly about the forehead and roots of the hair, in the 
form of dusky red erythematous spots which in the course of a 
few hours develop into true papules more or less thickly set to- 
gether. The eruption spreads over the face, trunk and extremities 
in the course of a few hours-continuing, however, to  come out 
more abundantly for one or two days. I t  is always most marked 
on the exposed parts. On the second or third day after the ap- 
pearance of the papules they change into vesicles filled with 
clear fluid and show a slight central depression, giving the char- 
acteristic umbilicated appearance. The clear contents of these 
vesicles gradually become turbid, and by the eighth or ninth day 
they are changed into pustules. The fully developed pocks in- 
crease in size and lose the central depression. 

Accompanying this change there are often marked inflammation 
and swelling of the skin, which render the features unrecognizable. 
The eruption is also present but in a modified form on the mucous 
membranes, that of the mouth and throat being affected early, and 
the swelling produced here is a source of danger, from ob- 
struction in the upper air-passages. The mucous membrane of 
the nostrils may be similarly affected. The eyes may also be in- 
volved, to the danger of permanent impairment of sight. The 
fever which ushered in the disease quickly returns to normal on 

the first appearanck of the eruption but when the vesicles become 
converted into pustules, there is a return of the fever (seco~zdary 
or suppurative fever), sometimes accompanied by great restless- 
ness, delirium or coma. On the eleventh or twelfth day the pustules 
begin to dry up and the febrile symptoms decline. Great itching 
of the skin attends this stage. The scabs produced by the dried 
pustules gradually fall off and reddish brown spots remain, which 
leave permanent white depressed scars-this "pitting" so charac- 
teristic of smallpox being specially marked on the face. Con- 
valescence in this form of the disease is as a rule uninterrupted. 
In  the majority of the cases developing in the United States during 
recent years no secondary fever has been seen. 

Varieties.-When the pocks are separated from each other, 
with clear spaces between, the disease is called discrete or distinct 
smallpox; when the pocks run together, confluent smallpox. 
There are two forms of haemorrhagic smallpox: I ,  always fatal 
when haemorrhage into the skin and mucous membranes occur 
(Purpura variolosa, black smallpox) ; 2 ,  benign when the haemor- 
rhage takes place inside the pustule (Variola hemorrhagica pus- 
tulasa). 

Recent  Investigations.-Since about I 9 I o much knowledge 
of the nature of this disease has accrued in the course of attempts 
to discover the causal organism. This has been sought, though 
fruitlessly, in many direct investigations of the rash and of the 
blood by microscopical examination and by attempts to inoculate 
animals. The failure is explained, in part, by the discovery that 
the virus of vaccinia and smallpox belong to the group of filter- 
passing viruses (see FILTER-PASSING VIRUSES). Considerable in- 
terest centres around the discovery of the so called Cytoryctes 
variolae and vaccinae described by Guarnieri in 1892. Jenner be- 
lieved that cowpox (vaccinia) and smallpox (variola) have the 
same origin and nature. But attempts to  inoculate the cow with 
smallpox matter failed and Jenner's opinion was not substantiated 
until Wonckton Copeman gnd others proved that the virus of 
smallpox can be inoculated in the cow by a process of transmission 
or passage and that in  the cow, under these conditions, typical 
lesions of vaccinia are produced. But although vaccinia is the 
same disease as smallpox, during its passage through the cow it has 
lost the power of producing bacteriemia in man though it  induces 
the typical lesion at  the site of inoculation and by means of this 
local lesion, protects the vaccinated individual against the major 
infection from which the vaccine matter was derived. 

Establishment of the homologous relationship between variola 
and vaccinia widened the field of investigators into the nature 
of the contagium of smallpox by providing a material, viz., vac- 
cine lymph, which is a t  once abundant and easily produced. By 
experiments on the rabbit, which is susceptible to vaccinia, the im- 
munity conferred by vaccinia has been studied and it  has been. 
shown that specific antibodies are produced in the blood and tis- 
sues of the vaccinated animal similar to  those produced in ty. 
phoid fever and cholera, and that the antibodies in vaccinia and 
variola are apparently identical. I t  has been claimed, though on 
insufficient grounds, that this identity affords a means of certain 
diagnosis of the disease in doubtful cases of smallpox. 

Serum Therapy.-In so far as the therapeutic application of 
the knowledge thus acquired is concerned, i t  has been shown that 
the serum of animals immune to vaccinia not only has protective 
power against vaccinia but also is possessed of curative properties 
because it destroys the virus of vaccinia in  vitro. Whether this 
curative property is susceptible of increase by means of a gradu- 
ated increase of dose of virus has not been investigated. I n  France, 
the serum of convalescent smallpox patients has been used in 
treatment and it  is claimed that an undoubted curative result was 
obtained in cases which from clinical experience would almost 
certainly have proved fatal. But so far the virus of smallpox has 
not been obtained in quantity sufficient t o  permit of the attempr 
to manufacture a therapeutic serum, nor has it  been shown that 
the immunity of an animal to vaccinia can be raised to  a degree 
which might make its serum of value in the treatment of smallpox. 

Polyvalent vaccines and serum prepared from pyogenic organ- 
isms have been used with some success in the treatment of severe 
confluent smallpox. This treatment is based on the assumption 
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that the severity of the later stage of the illness in confluent 
smallpox, i.e., rhe stage of rnaturatioii or pustulation of the rash 
with the secondary fever of the disease, is closely associated with 
a secondary pyogenic infection. 

Incidence in E u r o p e  D u r i n g  Recent  Years.-The mode of 
spread of smallpox may be illustrated by a short account of the 
incidence of the disease in Europe from 1910 to 1924. I t  is 
convenient t o  divide the period into three quinquennia:-I. 
1910-4, the period preceding the World War; 2. 1915-9, the period 
of the War; 3. 19zo-4, the period of gradual recovery from the 
War. 

During the first quinquennium no satisfactory arrangement 
existed among the European powers for the interchange of infor- 
mation conc&ning the -incidence of epidemic diseases, and par- 
ticularly from large areas where the disease is endemic and 
vaccination negligible, such as Spain, the Balkan States, Turkey 
and Russia, information concerning the rise and fall in incidence 
or even of serious epidemic extensions of the disease was scanty 
and unreliable. During this quinquennium the disease was very 
prevalent in  Italy where a severe epidemic occurred in 1911-2. 
On the other hand, in  France, Belgium, Austria, Germany, Den- 
mark, Holland and the Scandinavian countries, smallpox was a 
rare disease as i t  had been since the beginning of the century. 
I n  England and Wales no extensive epidemic had occurred since 
the outbreak of 1902-3-4 and in the five years' period before the 
War only 88 deaths from smallpox were recorded in Great Britain. 

With the outbreak of war in 1914, the decline was arrested 
and the movement of armies and migration of civil population to 
and from the endemic centres in  the east of Europe rapidly made 
itself felt by a n  uncontrolled and increasing spread of smallpox 
which reached its greatest intensity in 1919. At the end of I914 
and throughout 1915 severe epidemic smallpox carried by prisoners 
of war from Russia and refugees occurred in the states of the old 
Austrian Empire which bordered on Russia and also in the Bal- 
kans. Similar agencies scattered the infection throughout Ger- 
many and in 1916-7 there were outbreaks in Hamburg and other 
western towns. The incidence of the disease in Germany rose con- 
tinuously throughout the years of the War. Over 2,000 cases were 
recorded during 1917 and upwards of 5,000 during 1919. The 
infection reached Sweden on more than one occasion and a few 
cases occurred in Norway. I n  the Netherlands at  least one serious 
outbreak occurred. 

The experience of France during the war period was remarkable. 
The serious epidemic which swept over the country during the 
war of 1870-1 had not been forgotten and the French army of 
the World War was efficiently protected by vaccination. The 
invading German troops were also protected and no doubt acted 
as a screen t o  France on the east. Throughout the country, with 
the exception of districts on the Mediterranean coast and border- 
ing on the Spanish frontier, the incidence amongst the civil popu- 
lation was low during the War. The freedom of France was 
reflected in  the freedom of England during this period. The 
British army, like the French, was vaccinated and therefore in  
contrast t o  the experience of England in 187-71, and in spite 
of the enormous volume of cross-channel traffic, only a small 
amount of smallpox infection reached England through France. 
I n  the later years of the War the revolution in Russia sent many 
refugees into England who brought the infection via Scandi- 
navia and the Murmansk coast. But the close guard maintained 
on the North Sea ports of Britain and the vigilance of her public 
health authorities prevented any serious attack on the civil 
population i n  spite of the increasing neglect of vaccination among 
the people. 

Post -War Incidence.-In the third quinquennium, 1920-4, the 
bureau for the service of epidemiological intelligence and public 
health statistics was initiated under the authority of the League 
of Nations for the purpose of collection and interchange of 
information concerning epidemic diseases. The annual report 
from this source for 1924 deals with 29 European, 17 African, 20 

American, 16 Asiatic countries and Australasia, and shows that 
in Europe smallpox incidence has diminished year by year since 
1919. The effects of the War on the incidence of the disease in 

Russia and neighbouring countries, viz. : Czechoslovakia, Ru- 
mania, Austria, Paland, Finland and Germany reached their 
culminating point in  1919 and since that year the decline in 
prevalence in all these countries has been continuous and rapid. 
Similarly in  Italy, where 34,365 cases were recorded i n  1919, only 
190 cases occurred in 1924. Although Spain continues t o  be the 
chief endemic centre in the west of Europe, the recorded deaths 
from smallpox in that country fell from 3,620 i n  1919 to 1,214 in 
1924. During the quinquennium England and Switzerland were 
the only European countries in  which the incidence rose. I n  
Switzerland the figure for 1924 shows a fall but in  England the 
increase was progressive to  the end of the period as  seen by  the 
following table :- 

I n  both countries the mild type of the disease, associated with 
the almost complete absence of fatality, led to  the  concealment 
of cases and an increasing neglect of vaccination. 

V a r i a t i o n  of Epidemic Type.-Outbreaks of smallpox, like 
those of other infectious diseases, vary in their lethal power. I n  
1789 Jenner described an outbreak which occurred about seven 
years before in  Gloucestershire, "of so mild a nature that  a fatal 
instance was scarcely ever heard of . . . I watched its progress 
upward of a year without perceiving any variation in  its general 
appearance. I consider it  then as a variety of smallpox." 

Observers in  different parts of the world have directed attention 
t o  the occurrence of outbreaks which apparently resemble the 
one described by Jenner. An outbreak in South Africa was de- 
scribed by de KortC in 1904, under the name of Amaas or  Kaffir- 
pox, another by  Ribas in Brazil i n  1910, under the name of 
Alastrim, and others of a similarly mild character have been 
recorded in the United States, the West Indian Islands, Australia, 
and, as mentioned above, in  England and Switzerland. 

The opinions of many modern observers differ from that of 
Jenner who was satisfied in  calling his outbreak a "variety of 
smallpox." That the form of disease observed in so many parts 
of the world belongs to  the smallpox group is common ground. But 
some observers hold that i t  is more closely allied t o  chickenpox 
than t o  smallpox; others differentiate it  from both diseases and 
regard i t  as a newly identified member of the group, while others 
maintain that i t  is a hybrid of smallpox and chickenpox, a true 
varioloid-varicella. On the other hand the weight of medical 
opinion in England inclines t o  the view that the disease is  simply 
a mild type of smallpox. 

Differentiation of the smallpox eruptions similar i n  type has 
become more certain and rapid through the work of Ricketts. 
Ricketts' thesis is that the focal rash of smallpox has a character- 
istic distribution governed by two complementary factors, viz.: 
exposure t o  irritation and protection against irritation, which 
determine a relative increase and decrease of the incidence of the 
rash on any part of the skin surface. These factors are indepen- 
dent of the course of the disease and of the evolutionary changes 
which constitute the features of the rash. They are  alsa indepen- 
dent of modification of these changes resulting from variation in 
immunity possessed by the patient or of variation in  the  toxic 
power of the infecting virus. They have the further advantage of 
being objective and therefore less liable to  confusion in inter- 
pretation than any others. They begin to  be established with the 
beginning of the outcrop of the rash, are fully established when 
eruption is completed and remain unchanged a s  long a s  the rash 
lasts. 

Blaxall, Cleland and Ferguson, Green and Gordon in England, 
and Leake and Force in  America, have experimented on lower 
animals with material from the mild disease and also with mate- 
rial from severe cases of acknowledged smallpox, in  order t o  
determine what differences, if any, exist between the two condi- 
tions and in their immunological relations t o  each other and t o  
vaccinia. Tbe results of these investigations have been sum- 
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marised by Ledingham, and confirm the opinion that the mild 
disease as it  exists in England is smallpox of which the virus has 
lost a degree of its toxicity for man but retains its important 
properties for other animals. The distinction between the two 
viruses is one of lethal power only and the factors which govern 
this property are unknown. Over five years' experience in England 
of a widespread infection by the lllild type of smallpox has 

very little, if any, evidence of a tendency to increase 
in virulence. But in the absence of knowledge of the cause of 
variation in  lethal power or of the natural conditions which may 
favour its occurrence, it  is unsafe to assume that a low degree of 
virulence is a permanent feature of this type of smallpox and on 
that assumption to relax the stringency of administrative pre- 
cautions against the disease. 

Small~ox cases as reflected in the U.S. Reports 
show a seasonal fluctuation, with an upward tendency in the U.S. 
during I 92 7-28. I n  analogous centres of civilization in Europe 
and the United States, the former shows a greater control of the 
disease due to  the fact that state officials in Europe have an 
organized and the 
carrying out of regulations, not yet established in the United 
States. Vaccination of children and revaccination of adults is 
stressed by French and American authorities as essential to the 
restraint of the disease. 

BIBLIOGRAPHY.--A. Bbclkre, Chambon and Mbnard, "Etudes sur 
l'immunitb vaccinale," Annales de Z'lnstit. Pastezrr (1899) ; S. M. 
Copeman Inter-relationship of Variola and Vaccinia,v Proc. Roy,  
sot. (I9o;) ; T. F. Ricketts, The Diagnosis o f  Smallpoz (1~08) ; Epi- 
demiological Intelligence No. 9, Statistics of  Notable Diseases for the 
year 1924 ( ~ e n e v a ,  June 1925) ; M. H. Gordon, "Studies of the Vi- 
ruses of vaccinia and variola," Report to the Medical Research Co~zmczl 
(1925) ; J. C. G. Ledingham, Lancet (Jan. 24, 1925) ; S. B. Woodward, 
Boston Medical and Surgical Jour. (1925). 

SMALTITE, a mineral consisting of cobalt diarsenide, CoAsz. 
I t  crystallizes in the cubic system with the same hemihedral sym- 
metry as pyrites; the rare crystals have usually the form of cubes 
or cubo-octahedra; but more often the mineral is found as corn- 
pact or granular masses. The colour is tin-white t o  steel-grey, 
with a metallic lustre. Hardness 5.5; specific gravity 6.5. The 
cobalt is partly replaced by iron and nickel, and as the latter in- 
creases in amount there is a Passage to the isomorphous species 
chloanthite (NiAst). I t  occurs in veins with ores of cobalt, 
nickel, copper and silver. Smaltite was early used in the prepara- 
tion of smalt for ~roducing a blue colour in porcelain and glass. 

(L. J. S.1 
SMART, CHRISTOPHER (1722-1771), English Poet, was 

born at  shipbourne, Kent, on April 11, I 722. His father was 
steward for the Kentish estates of William, Viscount Vane, 
Younger son of Lord Barnard of Raby Castle, Durham. Chris- 
topher smart  went to school at Maidstone, and at  the Durham 
grammar school of Durham. He spent Part of his vacations at  
Raby Castle, and his gifts as a poet gained him the Patronage of 
the Vane family. Henrietta, duchess of Cleveland, allowed him a 
  ens ion of £40 which was paid until her death in 1742. At Cam- 
bridge, where he was entered at Pembroke College in 1739, he 
spent much of his time in taverns, and got badly into debt, but 
in spite of his irregularities he became fellow of his college, 
praelector in philosO~hy and the COrnmon chest in 
1745- I n  November I747 he was compelled to remain in his 
rooms for fear of creditors. About 17 j 2  he left Cambridge for 
London, though he kept his name on the college books. H e  wrote 
in London under the pseudonym of "Mary Midnight" and "Pent- 
weazle." H e  had a hand in many journalistic undertakings, and 
completed a prose translation of Horace. Some criticisms made by 
"Sir" John Hill on his Poems o n  Several Occasions (1752) pro- 
voked his satire of the Hilliad (1753), noteworthy as providing 
the model for the Rolliad. 

I n  17 51 Smart had shown symptoms of mental aberration, 
which developed into religious mania, and between I 7 56 and I 758 
he was in an asylum, where he was visited by Johnson, who 
thought him sane. The poem written by him in the asylum, "A 
Song of David," is his only famous work, and has been compared 
by some critics to  the work of Blake. After his release Smart 

produced other religious poems, but none of them shows the 
same inspiration. For some time before his death, which took 
place on May 21, 1771, he lived in the rules of King's Bench, and 
was supported by small subscriptions raised by Dr. Burney and 
other friends. 

From the Poems of the late Christopher Smart (1791) the "Song 
to David" (pr. 1763) was excluded. It  was reprinted in 1819, and 
in an abridged form is included in T. H. Ward's English Poets, vol. 
111.; it was reprinted in 189j, and in 1901 with an introduction by 
R. A. streatfeild. 

SMART, SIR GEORGE THOMAS (1776-r867), English 
musician, was born in London, his father being a music-seller. H e  
was a choir-boy a t  the Chapel Royal, and became violinist, organ- 
ist, teacher of singing and conductor. From 1811 onwards Sir 
George Smart was one of the chief musical leaders and organizers 
in England, conducting at  the Philharmonic, Covent Garden, the 
provincial etc., and in 1838 he was appointed 
poser to the Chapel Royal. H e  was a master of the Handelian 
traditions, was acquainted with Beethoven and a 
close friend of Weber, who died in his house. Much of his church 
music is still heard in the He died in London on Feb. 23, 
1867. 

SMART, JOHN (c.  1740-1811), English miniature painter, 
was born in Norfolk; he became a pupil of'cosway, and is fre- 
quently alluded to in his correspondence. This artist was director 
and vice-president of the Incorporated Society of Artists, and 
exhibited with that society. H e  went to India in I 788 and obtained 
a number of commissions in that country. H e  settled down in 
London in 1797 and there died. H e  married Edith Vere, and is 
believed to have had only one son, who died in Madras in 1809. 
H, a little man, of simple habits, and a member of the society 
of Sandemanians. Many of his pencil drawings still exist in the 
possession of the descendants of a great friend of his only sister. 
Several of his miniatures are in Australia and belong to a cadet 
branch of the family. ~i~ work is entirely different from that of 
c ~ ~ ~ ~ ~ ,  quiet grey in its colouring, with the flesh tints 
elaborated with much subtlety and modelled in  exquisite fashion. 
H e  possessed a great knowledge of anatomy, and his portraits 
are drawn with greater anatomical accuracy and possess more 
distinction than those of any miniature painter of his time. 

See The History of Portrait Miniatures, by G. C.  Williamson, "01. ii. 
(1904). ( G .  C. W.) 

SMEATON, JOHN (1724-1792), English civil engineer, was 
born near Leeds on June 8, 1724, the son of an attorney. H e  was 
educated at  Leeds grammar school, and employed in his father's 
office, but in 1742 became apprentice to  an instrument maker. In  
I 750 he set up in business on his own account. Besides improving 
,arious mathematical instruments used in navigation and astron- 
omy, Smeaton experimented in regard to other mechanical appli- 
ances, amongst the most important being a series on which he 
founded a paper-for which he received the Copley medal of the 
Royal Society in 1759-An Experimental Inqzriry concerning the  
jvathe Powers o f  Wa te r  W i d  t o  turlz Mills alld other Ma- 
c/zifies dependilzg o n  a Circzllar Motion.  I n  1754 he studied the 
canal works of foreign engineers in the Low Countries. H e  rebuilt 
Eddystone lighthouse in 1759, and prepared designs fo r  engineer- 
ing projects, including the construction of canals (especially the 
Forth and Clyde canal), and harbours, the drainage of fens, the 
repair and erection of bridges, though capital was not always 
available to carry out his schemes. H e  also designed many wind- 
mills, pumps, and other mechanical appliances. H e  devoted much 
of his time to astronomical studies and observations, on which 
he read various papers before the Royal Society. He died at  
Austhorpe on Oct. 28, I 792, and was buried in the parish church 
of whitkirk. 

H, published the Narrative of the Building o f  the Eddystone Light- 
house (1791). See J. Holmes, A Short Narrative o f  the Genius, Life 
and Works o f  the late Mr. John Smeaton (1893) ; and S. Smiles, Lives 

the (rev. ed. 5 vols., 1'74) 
SMEDEREVO (German, Semendria),  an important com- 

mercial town, and capital of the Smederevo department of Ser- 
bia, Yugoslavia. Pop. (1931) 10,489. I t  is a walled town on the 
Danube. There is a good quay, and grapes, white wine, oils, live- 
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stock, pigs and cereals are exported. The only manufacture is 
chat of railway trucks. 

Smederevo is believed to stand on the site of the Roman settle- 
ment Mons azdreus, and there is a tradition that its famous vine- 
yards were planted by the Roman emperor Probus (A.D. 276- 
282). In the 15th century when the Serbian prince, George Bran- 
kovich, became lord of Tokay in Hungary, he planted vines from 
Smederevo on his estates there, and from these came the famous 

,white wine of Tokay. Close to the river is a mediaeval castle, 
with nineteen square towers, built by George Brankovich in 1430, 
with a large cross built in, in red bricks. Under the surface of 
the walls are representations of three heads showing only the 
eyes, nose and mouth, and probably connected with the sacri- 
ficial practice of entombing individuals during the building. 
Smederevo was the capital of Serbia from 1430, when Belgrade 
was captured by the Turks, to 1459. Kara George, the leader of 
the first Serbo-Turkish rising, was murdered here in 1817, and 
the town was bombarded in it'orld War I. I t  was also occupied 
by  German troops in World War 11. 
SMELL AND TASTE. The flavours of our food are min- 

gled tastes and smells in which we seldom distinguish sharply 
one set of sensations from the other. If the nose is closed by 
being firmly held between the fingers, and food is then put into 
the mouth, taste is the only sense excited. Under such restric- 
tions we can recognize four classes of sensations, all tastes, sour, 
sweet, saline, and bitter, and possibly two others, alkaline and 
metallic. These tastes singly or in combination yield all that may 
be said to be contributed by this sense to the flavours of our 
food. Such a contribution is relatively small and shows that 
flavour, contrary to common opinion, is much more a matter of 
smell than of taste. 

TASTE 

F o u r  Chief Tastes.-In man taste may be excited from most 
surfaces of the mouth and the pharynx, the chief exceptions being 
the floor of the mouth, the gums, the hard palate, and the inner 
surfaces of the cheeks. The principal region for taste is the upper 
surface of the tongue, and the four principal tastes are differently 
distributed on this surface. Sour is best developed on the sides 
of the tongue, saline on the sides and tip, bitter a t  the base, and 
sweet a t  the tip. 

All surfaces of the mouth from which taste may be elicited 
are provided with taste-buds and such buds are limited to  these 
parts. Each taste-bud is a microscopic group of cells bud-shaped 
in outline whose free, bristle-like ends project into a pore that 
opens on the surface of the tongue; the deep ends of these cells 
are associated with nerve fibres that lead to the brain. There is 
no special nerve of taste but the fibres concerned with this sense 
enter the brain through at  least two nerves, the seventh or facial 
nerve for those from the tip and sides of the tongue and the ninth 
or glosso-pharyngeal nerve for those from the base of that organ. 

Sour tastes are excited by  acids in watery solution. When a n  
acid is dissolved in water its molecules break up into part-mol- 
ecules or ions and in aqueous solutions of acids one of these is 
always a hydrogen ion. Hence hydrogen ions are believed to be 
the exciting agents for the sour taste. I n  a similar way the saline 
tastes are believed to be called forth by  chlorine, bromine, and 
iodine ions which are produced when the appropriate salts are 
dissolved in water. The two remaining tastes are as a rule not 
excited by  ions but by  whole molecules, the bitter tastes chiefly 
by the alkaloids such as  quinine, strychnine, and the like, and 
the sweet tastes by the alcohols, and particularly by the sugars. 
Sweet tastes are also excited by saccharine which, though an 
organic compound, is chemically quite unrelated to  the alcohols 
or to  the sugars, and by the inorganic substance lead acetate 
which in consequence of this peculiarity is often called sugar 
of lead. 

Taste-buds.-When taste-buds are tested locally some are 
found t o  be excited only by acid solutions and to give rise only 
t o  the sensation sour; others are exclusively saline and still others 
sweet. The same rule probably holds for the bitter taste but thus 
far the exclusive relation of a special set of taste-buds with this 

sensation has not been fully demonstrated. 
It seems probable, however, that there is a particular type of 

taste-bud for each of the four or more classes of taste sensations. 
These types of taste-buds must differ chemically one from an- 
other. Thus the free tips of sour buds must be so constituted 
chemically as to react with acid solutions but not with solutions 
of salts, of sweet substances, or of bitter substances, and a cor- 
responding relation must obtain in the other types of taste-buds. 
Ordinarily one class of chemical substances may be expected t o  
be the means of excitation for one class of taste-buds and such 
seems to be generally true, but it  is conceivable that on the basis 
of the analysis just given a single substance may be so constituted 
as to  excite two or more classes of buds and thus possess an 
equal number of tastes. This appears to  be true of parabrom- 
benzoic sulphinide which is sweet when applied to  the tip of the 
tongue and bitter a t  its base. 

T h e  Func t ions  of Taste.-Taste is thus essentially a chemical 
sense in which the materials tasted are in aqueous solution and 
as such react with the taste-buds, the classes of which are as 
numerous as the classes of taste sensations. Taste, therefore, is in 
reality a complex sense in which there are a t  least four sub- 
senses each with independent terminals and separate sensations. 
I t  would be entirely appropriate to  speak of a sense of sour, of 
sweet, of saline and of bitter. 

Taste is naturally a most important sense for  the choice of 
food; by  means of it  animals are enabled to select from the vari- 
ous materials available to them what is appropriate for their 
nourishment. Organs of taste are therefore commonly found in 
or about the mouths of most creatures especially in close relation 
with those parts by which the food is crushed and its juices 
thereby freed. I n  some fishes, as for instance the catfishes, taste- 
buds occur not only in the mouth but on the long oral tentacles 
and even over much of the body. 

The organs of tastc are also of great importance in initiating 
digestive operations. Through them may be excited the flow of 
salivary juice and of other digestive secretions; the act of swal- 
lowing and other movements of the digestive organs, all of which 
constitute very important steps in the appropriation and assimi- 
lation of food, may also be started directly or indirectly through 
taste. 

SMELL 

T h e  Ol fac tory  Organ.-The organ of smell in man is located 
in the nose. The delicate membranous lining of the uppermost 
part of the nasal chamber is different in colour from that of the 
rest of the chamber and is the true olfactory organ. The area 
covered by this organ in each nasal chamber is approximately 
one square inch. From this membrane nerve fibres gather to- 
gether, thus constituting the first or olfactory nerve, and make 
their way directly into the brain. Each nerve fibre comes from 
a sense cell which forms a part of the olfactory organ and all 
such cells reach through this organ to its outer or exposed face. 
Here each cell terminates in six to eight relatively long fila- 
ments, the so-called olfactory hairs which float in the thin layer 
of aqueous mucus that covers the olfactory surface. This mucus 
is in direct contact with the a$ of the nasal cavity in which is 
carried the odorous particles. 

I n  ordinary breathing the respiratory air passes in and out 
through the lower part of the nasal chamber without passing up 
into the region of the olfactory organ. Hence under such cir- 
cumstances we are not as a rule cognizant of odours. If, however, 
our suspicions are aroused we ordinarily sniff, an operation that 
draws the passing air into the upper part of the nasal chamber 
and thus brings it  into contact with the olfactory surface. Here 
the odorous particles may be caught on the moist mucous surface 
to make their way ultimately to the olfactory hairs. 

T w o  Kinds  of Response.-As may be inferred from this ac- 
count the lower portion of the nasal chamber is respiratory and 
only its uppermost part is olfactory. Nevertheless the whole 
surface of the chamber is in a way sensitive, for the fifth or tri- 
geminal nerve is distributed throughout it. This nerve, once sup- 
posed to have to do with smell. is now definitely known to be 
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concerned with irritants. If the olfactory nerve in a dog is des- 
troyed, the animal will still sneeze when vapour of ammonia 
enters its nostrils. The same is true of human beings who through 
disease have lost the olfactory nerve but who still retain the tri- 
geminal nerve. Many persons who fail to recognize the more 
delicate odours of flowers, food, and the like are nevertheless 
readily cognizant of even minute quantities of chlorine, ammonia 
and other like substances. These materials are not odorous ma- 
terials in the proper sense of the word but are irritants and affect 
the terminals of the fifth nerve, not those of the first nerve. 
True smell has to  do with relatively delicate perfumes and odours 
and is mediated by  the first nerve in contrast with irritants which 
stimulate the fifth nerve. I t  is therefore of considerable im- 
portance in the study of olfaction to distinguish between these 
two nervous activities. 

No one has succeeded in classifying odours with anything like 
the precision that has been attained for tastes. 

Exceeding  Delicacy of Olfactory Sense-Odorous sensa- 
tions are called forth by an almost immeasurably small amount of 
material. A musk bean can give out the odour of musk for years 
without appreciably changing in weight. One of the most strongly 
odorous substances known is mercaptan, a liquid with the pene- 
trating smell of garlic. When this liquid is evaporated in the 
atmosphere so that 50 cubic centimetres of air, enough for a sin- 
gle whiff, contain only e ,,, : ,,, , , of a milligram of mercaptan, 
the presence of this material can still be detected by  smell. Al- 
though mercaptan from the standpoint of olfaction is an excep- 
tionally effective agent, i t  is nevertheless true that in all other 
instances the actual amount of a given substance needed to excite 
smell is almost unbelievably small. 

I n  consequence of this immense efficiency of the olfactory 
sense animals rely upon i t  in many of their most delicate re- 
sponses. See SMELL AND TASTE, SENSES OF, below. 

M a t e r i a l  Basis of Smell.-The artistry of smell finds its ex- 
pression in perfumes. From time immemorial man has supple- 
mented the natural odours of his body by numerous extractives 
mostly from the stores of nature. These perfumes as a rule in- 
crease in delicacy with the advancement of civilization. They 
are used either as a means of counteracting innate objectionable 
odours or of adding attractiveness to the individual carrier 
Odours have also played an important part in the refinements of 
life as seen in the aroma of good tobacco and the bouquet of 
fine wine. 

I t  has been supposed by some investigators that smell was in- 
duced not by material particles from the odorous substances but 
by exceptional and peculiar emanations from these sources. Evi- 
dence on the whole does not favour this view, but it seems more 
probable that what excites smell are the material particles them- 
selves from the odorous substance. Even in very high dilutions 
enough of these particles seem always to  be present to  account 
for smell. Thus in  the , , ,,,1, ,,, , , of a milligram of mercaptan, 
the amount necessary for a single whiff of this substance, there 
are estimated to be not fewer than 200,000,000,000 molecules of 
the substance concerned. I t  is these molecules dissolved in the 
mucous covering of the olfactorp organ that attack the olfactory 
hairs and thus initiate nervous changes leading to the sensation 
of smell. Smell, like taste, is a chemical sense in that odorous 
materials in solution activate the living olfactory cells. 

Difference Between  Smel l  and Taste.-If smell as  well as 
taste is a chemical sense, why are these two senses so different? 
This is by no means an easy question, but perhaps the most ready 
answer to  it  can be found in the peculiarities of the stimulating 
materials. Most substances that we smell we do not taste and 
most substances that we. taste we do not smell. Thus sugar has 
a sweet taste but no odour. If we mince onion and, holding the 
nose, place it  in the mouth we experience a sweetish taste indis- 
tinguishable from that of minced sweet apple. Apple and onion 
both contain sugar which has a sweet taste but no odour. The 
characteristic odours of onion and of apple are smells which do 
not affect taste. This is true of many pure substances; they are 
either tasted or smelled but not both. There are substances, 
however, that have both taste and smell. Ethyl alcohol has a 

sweetish taste and a characteristic ethereal odour. Again sub- 
stances that we taste are predominantly soluble in water; those 
that we smell are more generally soluble in oil, in fact the essen- 
tial oils are among the most characteristic sources of odours. But 
here, too, the distinction is not without exceptions. 

Perhaps the most important difference between the two senses 
is a quantitative one; we taste only relatively strong solutions; 
we smell very dilute ones. This can best be demonstrated with 
substances that have both taste and smell. Thus ethyl alcohol can 
just be tasted a t  a concentration that is 24,000 times greater than 
that a t  which it  can just be smelled, and this relation is true of 
most other such combinations. Quantitatively we smell extremely 
minute amounts of material; we taste only relatively large 
amounts. 

As a consequence of this quantitative difference between taste 
and smell these two senses are commonly used in very unlike 
ways. In  taste the stimulating material is in the mouth and we 
ordinarily locate i t  there. Again, in smell the stimulating ma- 
terial is likewise in the cavity harbouring the sense organ but we 
do not think of it  as there; we project it  into the exterior to the 
object from which the odorous particles come. I n  this respect 
smell is like sight; we do not see things in our eyes but in the 
exterior. Taste and other like senses are therefore called inner 
senses and their organs interoceptors, while the organs of smell 
are classed as distance sense organs or exteroceptors. What is true 
of the sense organs of man in this respect is true of those in other 
animals. These lower creatures react to taste as an affair of the 
mouth and to smell as  something in the external environment. 
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(Leipzig, 1895) ; L. Marchand, L e  Goat  (1903) ; W .  Sternberg, Gesch- 
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l'0dorat (1912) ; H. L. Hollingsworth and A. T. Poffenberger, T h e  
Sense of  Taste (New York, 1917) ; G.  H. Parker, Smell, Taste and 
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SMELL AND TASTE, SENSES OF.-The senses of smell 
and taste are distinguished from the rest as "chemical senses," 
because their sensory cells respond to chemical stimuli. I n  verte- 
brates the two senses are completely separated. See SMELL AND 

TASTE above. 
In  invertebrates a similarly sharp distinction between the sense 

of smell and that of taste is, in most cases, impossible. Insects 
alone possess separate sense organs which react to different chemi- 
cal qualities. According to Schaller's investigations, this applies 
also to aquatic insects (Dytisczrs). This is important as, formerly, 
it was denied that aquatic insects, in general, have a sense of smell. 
I n  gastropods, crustaceans, cuttlefishes and worms tastes and 
odours are perceived by the same sense organ, so that in these 
cases there is neither an anatomical nor a chemical differentiation. 
Under these circumstances, most naturalists consider it  more 
correct to speak of only one unified chemical sense in  such animals. 
I t  has an olfactory and a gustatory component. I t  is uncertain, and 
will probably always remain undecided, whether two qualitatively 
different kinds of sensory cells share in the constitution of such 
a sense, so that special olfactory and special gustatory cells are 
situated side by  side in  the same organ, or whether one and the 
same cell responds to both tastes and odours. 

Biologically speaking, in  all such cases the olfactory component 
naturally appears as the more important, and is much more in the 
foreground. I t  is used in the seeking out of food and mates, in 
the recognition of enemies, and so on, while the taste component 
is used only in  testing the food. The use of the term "olfactory 
sense" in such cases is, therefore, not to  be altogether rejected, 
as will appear from the following. 

THE BIOLOGICAL SIGNIFICANCE OF THE 
OLFACTORY SENSE 

In  the lower animals, just as in mankind and mammals, the 
sense of smell plays a part in the most varied activities of life. The 
most widespread use to  which it  is put is the finding of food. 
This is already very marked in Coelenterates. If we put a little 
meat juice into an aquarium containing sea-anemones, we may 
be sure that, in a short time, all the anemones will be most beauti- 
fully expanded. The turbellarian worms (planarians) also have 
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a very acute olfactory sense. If we wish to collect a number of 
these animals, it frequently suffices to  place the body of a frog, 
cut up, in a running brook. All the planarians which are down- 
stream from this place scent the bait, and creep upstream to it. 

Gastropods also find their food with the help of their very acute 
olfactory sense. If we offer a juicy fruit or a lettuce leaf enclosed 
in a glass to a (Roman) vineyard snail (Helix pomatia), i t  takes 

I no notice of it a t  all. From this 

a peculiar scent-organ on the end of the abdomen, which can be 
protruded, and is often used by them as a means of communicat- 
ing with each other. According to von Frisch, when a worker has 
discovered a rich supply of food in some place, she per foms  a 
peculiar dance, which causes the other bees to  follow her. They 
are led to  the food store by means of the scent trail. 

THE LOCATION OF THE SENSE OF SMELL 
- - - - - - . 

i t  had been concluded previously 
(by Yung) that the animals were 
almost blind, but it only follows 
that they use their eyes for a dif- 
ferent purpose, namely for the 
perception of the direction 
whence the light comes (compare 
article on SIGHT), while they find 
food by means of their olfactory 
sense. As soon as we put the fruit 
uncovered on the table, so that 

F R O M  . . T l E R B A U  AND T IERLEDEN" ( T E U D N E R )  
i t  can give out its scent unhin- 

F I G .  I .- ICHNEUMON-FLY dered, it  is fcund very cpickly. 
Depositing eggs in  larva of pine-borer Very characteristic examples 
(after Doflein) of the searching out of food with 
the aid of the olfactory sense %re furnished by insects. Among 
the Lepidoptera the female usually lays her eggs on the leaves of 
plants, which are, later on, devoured by the caterpillar; there is 
no doubt but that in this unfailing, maternal instinct, she is di- 
rected by the olfactory sense. The sense of smell in ichneumon- 
flies is truly wonderful. As is well known, these insects lay their 
eggs in the larvae of other insects, which they find out even under 
the most difficult conditions. (See fig. I.) 

On the other hand, it  is just among insects that we find, also, 
many examples of the seeking out of the female by the male by the 
aid of the olfactory sense. The most noted examples again occur 
among Lepidoptera. I n  silk-moths (Bombycidae), the great devel- 
opment of the olfactory sense is shown by the structure of the 
large, broad, feathery antennae. (See fig. 2 . )  Standfuss placed 
a female, of the Emperor moth (Saturnia pavonia), which had 
just emerged from the cocoon, a t  his window, in the heart of the 
town, and, within 63 hours, was able to  catch 127 males, which 
had been attracted to  her. These interesting experiments have 
since been repeated by numerous investigators. Me11 marked a 
number of males of the large Chinese silk-moth (Actias selene), 
and released them a t  different points on a railway to seek out the 
female, which had been placed in a gauze cage on the veranda of 
his house. 40% found their way back from a distance of 4 
kilometres, 26.6% from a distance of 11.6 kilometres. To human 
beings this olfactory power seems to border on the marvellous, 
the more so, in  that we ourselves can perceive not the slightest 
odour from the female moth in question. The idea has been enter- 
tained, therefore, that these insects emit, perhaps, some kind of 

ray, but Fore1 showed that the 
males are attracted also to the 
place on which, a short time 
previously, a female had settled. 
This proves definitely that it has 
to do with a material scent. 

I t  is a remarkable thing that, 
so far, only a few instances are 

F I G .  Z.--ANTENNAE O F  T H E  SILK-  known of the lower animals de- 
MOTH ( A G U L I A  T A U )  tecting enemies by the aid of the 
sense of smell, and these occur in certain molluscs. We can surely 
induce the scallop (Pecten), t o  swim away if we bring its greatest 
enemy, the starfish, into its vicinity. 

Among social insects tlze sense of smell is frequently of decisive 
significance in  the social life of the members of a community. 
Certain ants (Myrmica) know their comrades definitely only 
through their sense of smell. Fore1 showed that they fall upon 
one another with the greatest fury if their olfactory organs, the 
antennae, are cut off. I t  has long been known that bees which 
enter a strange hive are immediately put to death, because the 
scent. of a foreign hive clings to  them. Bees possess, in addition, 

The sense of smell is, usually, only very indefinitely located in 
invertebrates. I n  these animals, the sensory cells which react t o  

chemical stimuli are clearly dis- 

k 
tributed over large areas of the 
skin. This applies particularly to  
Coelenterates, the more lowly of 
the worms, and the Echinoderms. 
I n  the last-mentioned animals, 
particularly in starfishes and 
ophiuroids, the chemical sense 

D can be proved to be present in 
the thousands of ambulacral feet. 
Some ophiuroids bury theiiiseives 
in the sand, leaving only the ex- 
tremities of the arms projecting. 
The animals scent meat placed 
near them by means of the am- 
bulacral feet which are situated 
in these parts. 

Even animals as highly organ- 
F''G. 3.--G1LL-BREATH1NG GAST- ised as cuttlefishes show a wholly 
~ ~ ~ O ~ ~ p H ( ~ D 1 ~ ~ > )  68N),,cE;:i diffuse distribution of their chem- 
M A R G I N  OF MANTLE CAVITY, ( F )  ical sense. (Giersberg.) I t  can be 
GILLS,  ( G )  FOOT traced right into the extremities 
of the arms, the suckers being the most sensitive parts. On the 
other hand, the sensory pits situated behind the eyes, which, in 
former works, were described, without hesitation, as  olfactory 
organs, have nothing to do with the chemical sense. 

The gill-breathing gastropods have, near 
the gills, an "osphradium," an oval thick- 
ened patch of epithelium, having many 
transverse folds (fig. 3). I n  some gastro- 
pods it  h a s  been proved experimentally 
that the osphradium is used in searching 
out food (Copeland). The  animals used 
for the experiments, Allectrion obsoleta 
and Busycon cannliculatus, when crawl- 
ing, wave their long respiratory siphon, 
by means of which they inhale water, 
rapidly to and fro. If,  in this process, 
they inhale water which has a n  odour 
agreeable to  them, they immediately 
swerve from their path, and are able to 
find the piece of food whence it  emanates. 
This behaviour does not take place if the 
osphradium is removed by  an operation. 
Nmsa reticulafa, which is common in 
European seas, buries itself almost com- 

F I G ,  O F  pletely in  the sand in daytime, leaving 
4.11 only its long siphon projecting. If pieces 

B E A R  T H E  OLFACTORY of some bivalve are placed in the aquar- 
O R G A N S  (AFTER Y O N  ium, in a very short time all the Nassae 
F R I S C H )  leave their retreats, and search for the food. 

In  insects, the feelers are the olfactory organs. Fore1 had proved 
already that, in these animals, the sense of scent is .completely 
wanting after loss of the feelers. Later, v. Frisch in particular 
has occupied himself with this problem. He found that the olfac- 
tory organs of the bee are situated in the last eight joints of the 
feelers. Seven of these joints can be cut off without the bees' 
perception of odours being greatly damaged. When the eighth is 
cut off, however, all sense of smell is lost. I n  Dytiscus the olfac- 
tory sense is located in the end joint of the maxillary palp, as well 
as in the feelers. 

The microscopic structure of the olfactory organs in the feelers 



SMELL AND TASTE, SENSES OF 
of insects is shown in fig. 5 .  The most important parts are the 
pore-plates, besides which the olfactory pegs and the pit-pegs are 
to be distinguished. The chitin is extraordinarily thin at the 
point where the sense organ is situated. A fine bundle of nerve 
fibres connects the organ immediately with the surface. The 
knowledge that these particular structures are the olfactory 
organs is not, by any means, drawn solely from their form. 
Von Frisch was able t o  prove 
definitelv in the bee that the I A /I\ B .- C 

pore-plates are present only on 
those joints, the amputation of 
which is followed by the disap- 
pearance of the olfactory sense. 

I n  the higher Crustacea the I 1 
chemo-receptors are situated on : ~ T $ ~ ~ ~ ~ ~ " , s ~ l ~ ~ E ~ ~ S  '0'; 
the ramus the Ist anten- INSECTS: ( A )  OLFACTORY PEG, ( 0 )  
na, on the mouth parts, and, in- PORE-PLATE. ( c )  PIT-PEG (AFTER 
deed, also in the mouth cavity. VON FRISCH) 

On the antennae they take the form of olfactory hairs or olfactory 
pegs. These are very fine cylindrical structures, which are 
traversed, just as are the olfactory pegs of insects, by a bundle of 
the finest fibres, which appear to  be extensions of the more deeply 
seated sensory cells. 

I n  Crangon the 1st antennae occupy a particularly favourable 
position. When the animal is buried in the sand, they alone pro- 
ject from it, and thus to them 
falls the task of scenting possible 
prey. For this reason normal ani- 
mals react to meat juice very 
much quicker than those which 
have no antennae. On the other 
hand, i t  can be shown that the 
antennae are not more sensitive 
than the more concealed sensory 
cells of the mouth parts, indeed, 
in certain respects, the antennae 
appear to be of even less im- 
portance. Stimulation of the an- FIG. B.-O LFACTORY ORGANS O F  

tennae never causes the CRUSTACEA;  ,ST A N T E N N A  OF ( A )  
typical food reaction, in which C R A N G O N  ( A F T E R  S P I E G E L ) .  ( 0 )  
the crustaceans leave their hiding U R O L Y C H U S  N I T I D U S  (AFTER MAR-  

places, and seek the meat; to  CUS) 

cause this, it is necessary for the mouth parts also to be stimulated. 
The olfactory organ of the blood-sucking ticks (Ixodes) is in 

a particularly remarkable position. I t  is situated on the tibiae 
of the fore-legs, and is usually called "Hal; 
ler's organ." Ticks, however, use their 
fore-legs, not for running, but as feelers; 
they elevate them and stretch them out in 
front of them. The olfactory organ, natur- 
ally, primarily aids the insect in finding its 
host. Such a faculty is particularly neces- 
sary to  such creatures as the pigeon ticks 
(Argus reflexus) which, by day, hide away 

a suitable manner. 

B 
in  some part of the dove-cote, and attack FIG. ,.-FRONT LEG OF 
their hosts only by night. If the front T H E  TICK ( I X O D E S  R I C I -  

legs are amputated, they lose all sensitive- N U S )  

ness to  chemical stimuli. (Hindle and Merriman.) They will then 
suck their fill of any warm liquid which may be offered to them in 

THE PHYSIOLOGY OF THE OLFACTORY SENSE 
On the physiology of the olfactory sense in invertebrates, we 

are directed chiefly by the works of von Frisch, which deal with 
the olfactory sense of bees. H e  trained the bees to a particular 
odour, and, by this means, was able to establish the fact that they 
distinguish oil of orange-peel with certainty from 43 other 
ethereal oils. I t  may be concluded from this that, in nature, they 
are largely directed by the scent of the honey-bearing flowers. 
The most remarkable point is the extraordinary similarity shown 
by the olfactory sense of the bee to that of man. Substances 
which smell alike to man and are confused by him one with an- 

other, bees, in general, also are unable to distinguish. 
We must conclude from this that the similarity or difference 

of the odours is conditioned by the particular character of the 
odorous molecule. According to Henning's hypothesis the quality 
of an odour depends not so much on the chemical composition of 
the odorous molecule as on the intramolecular combination of 
the groups of atoms, and, therefore, for example, mankind and 
bees confuse nitrobenzol with oil of bitter almonds. 

cH@ CH CH cH@ CH CH 
C-NO2 C-CHO 

Nitrobenzol Oil of bitter almonds 

Para- and meta-cresolmethyl ether, which are alike in their 
chemical composition, have a different kind of atomic structure, 
and are clearly distinguished by both man and bees. On the basis 
of this hypothesis it  may, perhaps, be possible later to give an 
exact classification of the odorous substances for the whole ani- 
mal kingdom. 

At present, we do know very little about the nature of the 
chemical substances t o  which the other invertebrates react. 
Spiegel showed that for the shrimp, Crangon, the water-soluble 
constituents of fish muscle have a far greater attraction than 
those which are ether-soluble, which to the human nose are much 
the stronger. Particularly remarkable is the surely established 
fact that Crangon can smell glycogen, although, to human beings, 
this substance has neither taste nor smell. 

THE SENSE OF TASTE 
Among invertebrates, as  we have already mentioned, a separate 

sense of taste has been demonstrated only in insects. I n  these 
creatures, we find spatially distinct olfactory and gustatory organs, 
which respond to different stimuli. Up  to the present time, the 
insects which have been most studied are the honey-bee and the 
water beetle, Dytiscus (Schaller). The organs of taste are situ- 
ated in the mouth cavity itself, as well as on the maxillary and 
labial palps, but not, however, on the olfactory antennae. 

I n  the sense of taste, also, a remarkable agreement between that 
of man and that of insects is to  be observed. The substances 
appreciated by the sense of taste are substantially the same in the 
two widely differing organisms. Sugar exercises a strong attrac- 
tion. According to Minnich, the admiral butterfly (Pyrameis 
atlanta) is about 256 times as sensitive to cane sugar as man. I t  
is a striking fact that insects do not accept all the kinds of sugar 
which taste sweet to  us. The honey-bee responds only to cane 
sugar, the analysis products of which are d-glucose and d-fructose, 
as well as maltose. 

Other sweet substances such as mannose, galactose or man- 
nite and glycocoll are declined. I n  the same way, the bee-keeper 
has long known that bees will not take saccharine. Salt, bitter and 
sour substances, as well as lyes, always repel them; this is known 
to apply also t o  those animals which are without a separate sense 
of taste (Crustacea and gastropods). 

I t  is of interest that the admiral butterfly, already mentioned 
several times, bears its organs of taste, not in the mouth, but on 
the tips of the feet (tarsi). 

A marked reaction to tastes can be proved also in numerous 
animals which possess no separate gustatory sense. Bitter sub- 
stances, in particular, are very generally declined (worms, gas- 
tropods, ascidians and holothurians). I t  is characteristic that the 
threshold of stimulation, that is to  say, the minimum concentra- 
tion to which the animal responds, is  considerably lower in  in- 
vertebrates than in fishes. Hanstroem connects this with the fact 
that the receivers of chemical stimuli in  invertebrates are primary 
sensory cells, while those of vertebrates are of the type known 
as secondary sensory cells, in which the cell is i n  connection with 
the nerve only by contact. 

The attraction exercised by sugar may be observed very fre- 
quently. Gastropods, in particular, are very greedy for sugar. 
I t  can be proved, however, that in these animals the sense-organs 
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by means of which they perceive it  are not situated in the mouth 
itseli, for when they are crawling on the surface of the water 
they will eat anything, impartia.lly, which may be placed directly 
on the mouth. The gustatory cells are situated, apparently, on 
the anterior margin of the foot, which, in crawling, is the first 
part to  come in contact with the substratum. Leeches, which have 
been studied by Loehner, also react very plainly to tastes. The 
experiments were so arranged that the animal first of all sucked 
blood which it found in a test-tube closed by an animal membrane. 
As soon as i t  had commenced to suck, the blood was replaced by 
some other liquid of the same degree of warmth. Pure water 
calls forth no reaction; if, however, too highly flavoured, concen- 
trated substances are placed before it, the animal immediately 
leaves off. I n  the case of common salt this happened first when 
it was present in  the proportion of 7%; with cane sugar when 
present in the proportion of 5y0, with quinine sulphate at  1%. 

Salts and sugar are naturally contained in blood, but in a much 
lower degree of concentration. (W. v. BUD.) 

SMELT (Osmerus eperlanus), the typical fish of the sal- 
monoid family Osmeridae, which includes also the capelin (Mal- 
lotus villosus) and the candlefish (Thaleichthys pacificus). Ex- 
cept the curious Plecoglossus of the rivers of Japan, the Osmeridae 
are northern marine fishes, small and predacious. I t  breeds, unless 
land-locked, in salt or brackish water, and often enters rivers, 
but not beyond tidal influence. I t  spawns in winter. The smelt 
ranges from Scandinavia to the English Channel, also along both 
coasts of the U.S.A.; it is a slender, silvery fish, with olive-green 
back. I t  grows to a length of 13 inches. 

SMELTING : see METALLURGY. 
SMERDIS (Pers. Bardiya; by Ctesias, Pers. 8, called Tany- 

oxarces; by Xenophon, Cyrop. viii. 7. 11, who takes the name 
from Ctesias, Tanaoxares; by Justin i. 9, Mergis; in Aeschylus, 
Pers. 774, Mardos), a Persian king. Smerdis was the younger 
son of Cyrus the Great who, according to Ctesias, 011 his death- 
bed appointed him governor of the eastern provinces. (Cf. Xen. 
Cyrop. viii. 7, 11.) Before Cambyses set out to Egypt, he 
secretly caused him to be murdered (Darius in the Behistun 
Inscr. i. IO), being afraid that he might attempt a rebellion dur- 
ing his absence. His death was not known to the people, and 
so in the spring of 522 a usurper pretended to be Smerdis and 
proclaimed himself king on a mountain near the Persian town 
Pishiyauviida. Owing to the despotic rule of Cambyses and his 
long absence in Egypt, "the whole people, Persians, Medes and 
all the other nations," acknowledged the usurper, especially as 
he granted a remission of taxes for three years (Herod. iii. 68). 
Cambyses began to march against him, but seeing that his cause 
was hopeless, killed himself in the spring of 521 (but see fur- 
ther CAMBYSES). The real name of the usurper was, as Darius 
tells us, GaumLta, a Magian priest from Media; this name has 
been preserved by Justin i. 9 (from Charon of Lampsacus?), but 
given to his brother (called by Herodotus Patizeithes), who is 
said to have been the real promoter of the intrigue; the true name 
of the usurper is here given as Oropastes; by Ctesias as Sphenda- 
dates. 

The history of the false Smerdis is narrated by Herodotus and 
Ctesias according to official traditions; Cambyses before his death 
confessed to the murder of his brother, and in public explained the 
whole fraud. But, as Darius said, nobody had the courage to 
oppose the new king, who ruled for seven months over the whole 
empire. Contracts dating from his reign have been found in Baby- 
lonia, where his name is spelt Barziya. H e  transferred the seat of 
government to  Media; and here in a castle in the district of 
Nisaya he was surprised and killed by Darius and his six associ- 
ates in October 521. His death was annually celebrated in Persia 
by a feast called "the killing of the magian," a t  which no magian 
was allowed to show himself (Herod. iii. 79, Ctes. Pers. 15). 

I n  the next year, another pseudo-Smerdis, named VahyazdLta, 
rose against Darius in eastern Persia and met with great success. 
But he was finally defeated, taken prisoner and executed (Behistun 
Inscr. iii. 40 ff.; perhaps he is identical with the King Maraphis 
"the Maraphian," name of a Persian tribe, who occurs as successor 
in the list of Persian kings given by Aeschylus, Pers. 778). 

See DARIUS (I.) and PERSIA, Ancient History. (ED. M.) 
SMETANA, FRIEDRICH (1824-1884), Czech composer 

and pianist, was born a t  Leitomischl in Bohemia on March 2, 
1824. H e  studied under Proksch, a t  Prague, and later a t  Leipzig. 
On returning to Prague, he became Konzertmeister to the Em- 
peror Ferdinand. I n  1848 he married Katharina Kolar, pianist, 
and with her founded a music school at  Prague. At the same 
time he met Liszt, who subsequently influenced him greatly, and 
with whom he afterwards stayed at  Weimar. I n  1856 Smetana 
went to Gothenburg as conductor of the Philharmonic Society. 
There he remained five years, when, owing to his wife's ill-health, 
he returned to Prague after a successful concert tour. The death 
of his wife at  Dresden on their return caused Smetana to change 
his plans, and he went back to Sweden; but the opening of the 
Interim theatre in 1866, and the offer of its conductorship, brought 
him home again. I n  Sweden he had written Hakon Jarl, Richard 
III., and Wallenstein's Lager, and had completed his opera Die 
Brandenhvger in Bohmen (Jan. 5 ,  1866). In  the same year he 
produced his best-known opera, Die verkazifte Braut ("The 
Bartered Bride"). The "grand prize" opera Libuse, was written 
for the opening of the National Theatre at  Praguej on June 11; 

1881. I n  1874 Smetana lost his sense of hearing. T o  celebrate 
his sixtieth birthday a f&te was arranged by the combined Bohem- 
ian musical societies; but on that day Smetana lost his reason and 
was removed to a lunatic asylum, where he died on May 12, 1884. 
Smetana was the founder of the Czech school of composers. 
H e  exercised a great influence over the younger men of his gen- 
eration and is still held in great esteem. A great deal of his piano- 
forte music is interesting, the Stammbuchbliitter, for example; 
while his symphonic poems in six parts, entitled Meirc Vaterland 
(Vlast), and his' beautiful string quartet, Az~s meinem Leben, 
have made the tour of the civilized world. 

Other operas are Zwei Wittuen, Dalibor, Der Kuss, Dm Geheimnis, 
Certova Stem, and Die Tez~felsmauer. 

SMETHWICK (smEthfik), municipal, county and parlia- 
mentary borough, Staffs, England, a suburb of Birmingham. Pop. 
(1938) 79,670. Area 4 sq.mi. There are large glass, chemical and 
machine works; nuts and bolts are made, and lighthouse fittings 
are a specialty. An extensive housing scheme has been adopted. 
Adjoining Smethwick is the district of Soho, made famous by 
James Watt (c. 1770). The town of Smethwick is modern, but 
the ancient village appears in Domesday. The borough was in- 
corporated in 1899, became a county borough in 1907 and a 
parliamentary borough in 1918. I t  returns one member. 

SMETONA, ANTANAS (1874- ), Lithuanian states- 
man and journalist, was born on Aug. 10 1874, in  the Ukmerge 
district, Lithuania, and made his law studies a t  St. Petersburg 
(Leningrad), graduating in 1902. Smetona edited the first 
Lithuanian daily, Vilniaus Zinios (Wilno news), and the demo- 
cratic party organ, Lietuvos Ukininkas. In  1905 he was elected 
a member of the presidium of the Vilnius (Wilno) diet, which pro- 
claimed Lithuanian autonomy. On the convocation of the tautos 
taryba, or national council, during the German military occupa- 
tion of the country, he was unanimously elected its president, 
and in the spring of 1919 first president of the newly-proclaimed 
independent state of Lithuania, a post which he held till the spring 
of 1920, when the constituent assembly was convened a t  Kaunas 
(Kovno). I n  1921 Smetona served as chairman of the Lithuanian 
delegation a t  Riga during the negotiations on the settlement of the 
Latvian-Lithuanian boundary dispute. Early in 1923, when the in- 
surrection broke out in the Memel territory against the German 
directorate, Smetona was requested by the Lithuanian Government 
to  compose the trouble in co-operation with the Allied representa- 
tives. In  the same year he joined the teaching staff of the newly 
established university as lecturer on philosophy. After the military 
coup d'e'tat a t  Kaunas on the night of Nov. 16-17, 1926, Smetona 
was elected (Dec. 17) by the new parliament president of the 
republic, and was re-elected in 1932 and in 1938. 

SMILES, SAMUEL (1812-1904), Scottish author, was born 
a t  Haddington, Scotland, on Dec. 23, 1812. H e  was the eldest 
of eleven children left, on their father's death, to  be supported 
by their mother on slender means. To  her spirit and example must 
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be attributed some of the enthusiasm for  self-reliance and self- 
education, that was later embodied in Dr. Smiles's writings and led 
to  their popularity and influence. H e  qualified in medicine at 
Edinburgh, but early abandoned medical practice for journalism. 
From 1838 till 1844 he edited the weekly Leeds Times; 1845 
till 1854 he was secretary of the Leeds and Thirsk railway, and 
from 1854 till 1866 of the South Eastern railway. At Leeds he 
came in contact with George Stephenson, whose Life by him, 
published in 1857, passed through five editions in its first year and 
was the precursor of a long series of biographies of leaders in the 
world of industry. I n  18j9 had appeared his most successful 
book, Self-Help, which was translated into 17 languages. The 
book's success suggested others of similar purpose, like Character 
(1871), Thrift (187 j ) ,  Duty (1880). Smiles died in Kensington 
in his ninety-second year, on the 16th of April 1904. 

His Autobiography was edited (190s) by T. Madcay. 
SMILLIE, JAMES DAVID (1833-1909), an American 

painter, born in New York city on Jan. 16,1833. His father, James 
Smillie (1807-1885), a Scottish engraver, emigrated to New York 
in 1829, was elected t o  the National Academy of Design in 1851, 
did much, with his brother William Cumming (1813-1908), to 
develop the engraving of bank-notes, and was an excellent land- 
scape engraver. The son studied with him and in the national 
academy of design; engraved on steel vignettes for bank-notes 
and some illustrations, notably F. 0. C. Darley's pictures for 
Cooper's novels ; was elected an associate of the National Academy 
in 1865-the year after he first began painting-and an acade- 
mician in 1876; and was a founder (1866) of the American 
water-colour society and of the New York etching club. He died 
on Sept. 14, 1909. 

SMILLIE (smil i ) ,  ROBERT ( I  857-1 g40), British poli- 
tician, born March 17, 1857 in Belfast, of Scottish parents. He 
started work in a factory at  11 years of age, worked in a Clyde 
shipyard and later as a miner in the Lanarkshire pits. He was 
president of the Scottish Mine-workers' Association (1894-1918, 
and 1921-1940) and of the Miners' Federation of Great Britain 
(1912-21). Under his leadership the great. strike of coal miners 
of 1912 was conducted and a national minimum wage secured. 
He was a member of the royal commission on mines set up in 
1919 and presided over by Justice Sankey. He was (1928) a 
member of the general council of the Trades Union Congress, 
Though best known as  a miners' leader, Smillie possessed strong 
internationalist sympathies, and was an ardent pacifist during the 
World War. After seven unsuccessful contests he was M.P. for 
Morpeth, 1923-29. In  1924 he published My Life for Labour. 

SMITH, ADAM (1723-1 jgo), British economist, the son 
of Adam Smith, comptroller of the customs at Kirkcaldy (Fife- 
shire), Scotland, and of Margaret Douglas, was born at  Kirk- 
caldy on June j ,  1723, some months after the death of his father. 
When three years old, he was carried off by a party of "tinkers," 
but was soon rescued. Educated a t  Kirkcaldy under David Miller, 
he proceeded t o  the university of Glasgow in 1737, where he 
attended the lectures of Dr. Hutcheson; and in 1740 went to Bal- 
liol College, Oxford, with a Snell exhibition. H e  remained there 
until I 746 devoting himself to  moral and political science and to 
ancient and modern languages, and labouring to improve his 
English style by translation, particularly from the French. Re- 
turning to Kirkcaldy, he  resided there two years with his mother, 
continuing his studies, and in 1748 he removed to Edinburgh, 
where, under the patronage of Lord Kames, he gave lectures on 
rhetoric and belles-lettres. About this time began his acquaintance 
with David Hume, which afterwards ripened into friendship. 

I n  1751 he was elected professor of logic at  Glasgow, and in 
I752 he succeeded Thomas Craigie in the chair of moral phil- 
osophy. This position he had for nearly twelve years. I n  1f59 
Smith published his Theory of Moral Sentiments, embodying 
the second portion of his university course, to which was added 
in the and edition an appendix with the title, "Considerations 
concerning the first Formation of Languages." After the publica- 
tion of this work his ethical doctrines occupied less space in his 
lectures, and a larger development was given to the subjects of 
jurisprudence and political economy. Stewart gives us to under- 

stand that he had, as early as 1752, adopted the liberai views of 
commercial policy which he afterwards preached; and this view 
is supported by the fact that such views were propounded in that 
year in the Political Discourses of Hume. 

I n  1762 the senatus academicus of Glasgow conferred on him 
the honorary degree of doctor of laws, but in 1763 on becoming 
tutor to the young duke of Buccleuch, he resigned his professor- 
ship, and went abroad with his pupil in February 1764. After 
spending eighteen months a t  Toulouse, they toured the south of 
France and visited Geneva, returning to Paris about Christmas 
of 1765. Smith frequented the society of Quesnay, Turgot, 
d'Alembert, Morellet, HelvCtius, Marmontel and the duc de la 
Rochefoucauld, and was influenced by his contact with the mem- 
bers of the physiocratic school. Smith afterwards described Ques- 
nay as a man "of the greatest modesty and simplicity," and 
declared his system of political economy t o  be, "with all its im- 
perfections, the nearest approximation to truth that had yet been 
published on the principles of that science." Returning home in 
October 1766, Smith spent the next ten years a t  Kirkcaldy. 

He was occupied on his great work, Inquiry into tire Nature and 
Causes of the Wealth of Nations (1776), which there is some 
reason for .believing he had begun a t  Toulouse. After its publica- 
tion, and only a few months before his own death, Hume wrote to 
congratulate his friend-"Euge! belle! dear Mr. Smith, I am 
much pleased with your performance, and the perusal of i t  has 
taken me from a state of great aqxiety. I t  was a work of so much 
expectation, by  yourself, by your friends, and by  the public, that 
I trembled for its appearance, but am now much relieved. Not 
but that the reading of it  necessarily requires so much attention, 
and the public is disposed to give so little, that I shall still doubt 
for some time of its being at  first very popular, but it has depth, 
and solidity, and acuteness, and is so much illustrated by  curious 
facts that it  must a t  last attract the public attention." Smith at- 
tended Hume during a part of his last illness, and soon after the 
death of the philosopher there was published, along with his auto- 
biography, a letter from Smith to  W. Strahan (Smith's publisher) 
in which he gave a n  account of the closing scenes of his friend's 
life and expressed warm admiration for his character. 

The greater part of the two years which followed the publica- 
tion of the Wealth of Nations Smith spent in London, enjoying 
the society of Gibbon, Burke, Reynolds and Topham Beauclerk, 
etc., but on being appointed commissioner of customs in Scot- 
land, he went to live at  Edinburgh with his mother and his 
cousin, Jane Douglas. Much of his income is believed to have 
been spent in secret charities, and he kept a simple table a t  which, 
"without the formality of an invitation, he was always happy to 
receive his friends." "His Sunday suppers," says M'Culloch, "were 
long celebrated a t  Edinburgh." One of his favourite places of 
resort in these years was a club of which Dr. Hutton, Dr. Black, 
Dr. Adam Ferguson, John Clerk the naval tactician, Robert 
Adam the architect, as well as Smith himself, were original mem- 
bers, and to which Dugald Stewart, Professor Playfair and other 
eminent men were afterwards admitted. Another source of enjoy- 
ment was his small but excellent library. I n  1787 he was elected 
lord rector of the university of Glasgow, and in the same year he 
probably visited London. From the death of his mother in  1784, 
and that of Miss Douglas in  1788, his health declined, and after 
a painful illness he died on July I 7, I 790. 

I n  accordance with his wishes the majority of his manuscripts 
were destroyed. Of the pieces preserved by his desire the most 
valuable is his tract on the history of astronomy, which he 
himself described as a "fragment of a great work." Among the 
papers destroyed were probably, as Stewart suggests, the lectures 
on natural religion and jurisprudence which formed part of his 
course at Glasgow, and also the lectures on rhetoric which he 
delivered a t  Edinburgh in 1748. To  the latter Hugh Blair seems 
to refer when, in his work on Rhetoric and Belles-Lettres (1783), 
he acknowledges his obligations to a manuscript treatise on 
rhetoric by Smith, part of which its author had shown to him 
many years before, and which he hoped that Smith would give to  
the public. Smith had promised a t  the end of his Theory of Moral 
Sentiments a treatise on jurisprudence from the historical point 



of viesr. 
As a moral philosopher Smith cannot be said to  have won much 

acceptance for his fundamental doctrine, which is, that all our 
moral sentiments arise from sympathy, "which leads us to enter 
into the situations of other men and to partake with them in 
the passions which those situations have a tendency to excite." 

I t  is on the Tl'ealth of Nations that Smith's fame rests. But 
it  must a t  once be said that it is contrary to fact to represent 
him, as some have done, as the creator of political economy. The 
subject of social wealth had always in some degree, and increas- 
ingly in recent times, engaged attention, and its study had even 
indisputably assumed a systematic character. From being an 
assemblage of fragmentary disquisitions on particular questions 
of national interest it  had taken the form, notably in Turgot's 
Re'fEexio~zs, of an organized body of doctrine. Smith took up the 
science when it was already considerably advanced; and it was 
this very circumstance which enabled him, by the production of 
a classical treatise, to render most of his predecessors obsolete. 

Even those who do not fall into the error of making Smith 
the creator of the science often separate him too broadly from 
Quesr~ay d r~d  l l i b  iuiiowrrs, dnd represent che hiscory of modern 
economics as consisting of the successive rise and reign of three 
doctrines-the mercantile, the physiocratic and the Smithian. 
The last two are, it is true, a t  variance in some even important 
respects, but if we regard them as historical forces, they must be 
considered as working towards identical ends. They both urged 
society towards the abolition of the previously prevailing indus- 
trial policy of European governments; and their arguments agairfst 
that policy rested essentially on the same grounds. 

There has been much discussion on the question-What is the 
scientific method followed by Smith in his great work? By some 
it is considered to have been purely deductive, a view which 
Buckle has perhaps carried to the greatest extreme. That the 
inductive spirit exercised no influence on Scottish philosophers 
is certainly not true. What may justly be said of Smith is that 
the deductive bent was not the predominant character of his 
mind, nor did his great excellence lie in  the "dialectic skill" which 
Buckle ascribes to him. What strikes us most in his book is his 
wide and'keen observation of social facts, and his perpetual tend- 
ency to dwell on these and elicit their significance, instead of 
drawing conclusions from abstract principles. 

Some have represented Smith's work as of so loose a texture 
and so defective in arrangement that it may be justly described 
as consisting of a series of monographs; but this is an exaggera- 
tion. The book, it is true, is not framed on a rigid mould, nor is 
there any parade of systematic divisions and subdivisions. But, 
as a body of exposition, it  has the real unity which results from a 
mode of thinking homogeneous throughout. 

Rent ,  Wages a n d  Profit.-Smith sets out from the thought 
that the annual labour of a nation is the source from which it 
derives its supply of the necessaries and conveniences of life. H e  
does not contemplate labour as the only factor in production; 
but by emphasizing it a t  the outset he a t  once strikes the note of 
difference between himself on the one hand, and both the mercan- 
tilists and the physiocrats on the other. The improvement in the 
productiveness of labour depends largely on its division; and he 
proceeds accordingly to give his unrivalled exposition of that 
principle, of the grounds on which it  rests, and of its greater 
applicability to manufactures than to agriculture, in consequence 
of which the latter relatively lags behind in the course of economic 
development. The  origin of the division of labour he finds in the 
propensity of human nature "to truck, barter or exchange one 
thing for another." H e  shows that a certain accumulation of 
capital is a condition precedent to this division, and that the 
degree to  which it  can be carried is dependent on the extent of 
the market. When the division of labour has been established, 
each member of the society must have recourse to the others for 
the supply of most of his wants; a medium of exchange is thus 
found to be necessary and money comes into use. The exchange 
of goods against each other or against money gives rise to the 
notion of value. 

This word has two meanings-that of utility, and that of pur- 

chasing pcwer; the one may be called value in use, the other 
value in exchange. Merely mentioning the former, Smith goes 
on to study the latter, and endeavours to find a measure of value, 
and the forces regulating exchange value. H e  maintains that 
labour is the real measure of the exchangeable value of all com- 
modities. "Equal quantities of labour at  all times and places, 
are of equal value to the labourer." "Labour alone, therefore, 
never varying in its own value, is alone the ultimate and real 
standard by which the value of all commodities can at  all times 
and places be estimated and compared. I t  is their real price; 
money is their nominal price only." Money, however, is in men's 
actual transactions the measure of value, as well as the vehicle 
of exchange; and the precious metals are best suited for this func- 
tion, as varying little in their own value for periods of moderate 
length; for distant times, corn is a better standard of comparison. 
I n  relation to the earliest social stage, we need consider nothing 
but the amount of labour employed in the production of an article 
as determining its exchange value; but in  more advanced periods 
price is complex, and consists in the most general case of three 
elements-wages, profit and rent. Wages are the reward of labour. 
Profit arises as soon as stock, being accumuiated in the hands of 
one person, is employed by him in setting others to work, and 
supplying them with materials and subsistence, in order to  make 
a gain by what they produce. Rent arises as soon as the land of a 
country has all become prjvate property. 

Smith then discusses the three elements of rent, wages and 
profits in detail. H e  goes on to point out that, as they are the 
elements of price, so they are the constituents of income; and the 
three great orders of every civilized society, from whose revenues 
that of every other order is ultimately derived, are the landlords, 
the labourers and the capitalists. The relation of the interests of 
these three classes t o  those of society at  large is different. The 
interest of the landlord always coincides with the general interest: 
whatever promotes or obstructs the one has the same effect on 
the other. So does that of the labourer. But "the interest of 
the third order has not the same connection with the general 
interest of the society as that of the other two; . . . it is always 
in some respects different from and opposite to that of the public." 

Capital.-The subject of the second book is "the nature, 
accumulation and improvement of stock." A man's whole stock 
consists of two portions-that which is reserved for his immediate 
consumption, and that which is employed so as t o  yield a revenue 
to its owner. This latter, which is his "capital," is divisible into the 
two classes of "fixed" and "circulating." The first is such as yields 
a profit without passing into other hands. The second consists of 
such goods, raised, manufactured or purchased, as are sold for a 
profit and replaced by other goods; this sort of capital is there- 
fore constantly going from and returning to the hands of its owner. 
The whole capital of a society falls under the same two heads. 
I ts  fixed capital consists chiefly of ( I )  machines, ( a )  buildings 
which are the means of procuring a revenue, (3)  agricultural im- 
provements and (4) the acquired and useful abilities of all mem- 
bers of the society (since sometimes known as "personal capital"). 
Its circulating capital is also composed of four parts-(I) money, 
( 2 )  provisions in the hands of the dealers, (3) materials and (4) 
completed work in the hands of the manufacturer or merchant. 
Next comes the distinction of the gross national revenue from the 
net-the first being the whole produce of the land and labour of 
a country, the second what remains after deducting the expense 
of maintaining the fixed capital of the country and that part of its 
circulating capital which consists of money. 

Smith explains the gain to  the community arising from the sub- 
stitution of paper money for that composed of the precious metals; 
and here occurs the remarkable illustration in which the use of 
gold and silver money is compared to a highway on the ground, 
that of paper money to a wagon way through the air. I n  pro- 
ceeding to consider the accumulation of capital, he is led to  the 
distinction between productive and unproductive labour. A broad 
line of demarcation is drawn between the labour which results 
in commodities or increased value of commodities, and that which 
renders services: the former is productive, the latter unproductive. 
"Productive" is by no means equivalent to "useful": the labours 
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of the magistrate, the soldier, the churchman, lawyer and phy- 
sician, are, in Smith's sense, unproductive. Productive labourers 
alone are employed out of capital; unproductive labourers, as well 
as those who do not labour at  all, are all maintained by revenue. 
I n  advancing industrial communities, the portion of annual pro- 
duce set apart as capital bears an increasing proportion to that 
which is immediately destined to constitute a revenue, either as 
rent or as profit. What is annually saved is as  regularly con- 
sumed as what is spent, but by  a different set of persons, by 
productive labourers instead of idlers or unproductive labourers; 
and the former reproduce with a profit the value of their con- 
sumption. The only mode of increasing the annual produce of the 
land and labour is to increase either the number of productive 
labourers or the productive powers of those labourers. With 
regard to  price paid for the use of capital Smith says: "In some 
countries the interest of money has been prohibited by law. But, 
as something can everywhere be made by the use of money, some- 
thing ought everywhere to be paid for the use of it," and will in 
fact be paid for i t ;  and the prohibition will only heighten the evil 
of usury by increasing the risk to  the lender. 

As to  the different employments of capital, the quantity of pro- 
ductive labour put in motion by an equal amount varies extremely 
according as that amount is employed-(I) in the improvement 
of lands, mines or fisheries, ( 2 )  in manufactures, (3) in whole- 
sale or (4) retail trade. I n  agriculture "Nature labours along with 
man," and not only the capital of the farmer is reproduced with 
his profits, but also the rent of the landlord. I t  is therefore the 
employment of a given capital which is most advantageous to 
society. Next in order come manufactures; then wholesale trade 
-first the home trade, secondly the foreign trade of consumption, 
last the carrying trade. All these employments of capital, how- 
ever, are not only advantageous, but necessary, and will introduce 
themselves in the due degree if left to individual enterprise. 

These first two books contain Smith's general economic scheme; 
and we have stated it  as fully as was consistent with the brevity 
here necessary, because from this formulation of doctrine the 
English classical school set out, and round it the discussions of 
more modern times in  different countries have i n  a great measure 
revolved. 

The longest and most elaborate of the masterly historical 
sketches given by  Smith occupies the third book; it  is an account 
of the course followed by the nations of modern Europe in the 
successive development of the several forms of industry. I t  
affords a curious example of the effect of doctrinal prepossessions 
in obscuring the results of historical inquiry. Whilst he correctly 
describes the European movement of industry, and explains it as 
arising out of adequate soclal causes, he yet, in accordance with 
the absolute principles which tainted his philosophy, protests 
against it  as involving an entire inversion of the "natural order 
of things." First agriculture, then manufactures, lastly foreign 
commerce; any other order than this he considers "unnatural and 
retrograde." 

F r e e d o m  of Trade.-The fourth book is principally devoted 
to the elaborate and exhaustive polemic against the mercantile 
system which has exercised a powerful influence on economic 
legislation. When protection is now advocated, it  is commonly on 
different grounds from those which were in current use before the 
time of Smith. Though regarding the eventual establishment of 
free trade in England as unlikely, he is nevertheless in favour of 
it, but, believing in the necessity of adequate defence, he com- 
mends the navigation acts. Whilst objecting to the prevention of 
the export of wool, he proposes a tax on that export as somewhat 
less injurious to  the interest of growers than the prohibition, 
whilst i t  would "afford a sufficient advantage" to the domestic 
over the foreign manufacturer. This is, perhaps, his most marked 
deviation from the rigour of principle. The wisdom of retaliation 
in order to  procure the repeal of high duties or prohibitions 
imposed by foreign governments depends, he says, altogether on 
the likelihood of its success in effecting the object almed at, but 
he does not conceal his contempt for the practice of such ex- 
pedients. The restoration of freedom in any manufacture, when 
it has grown to considerable dimensions by means of high duties, 

should, he thinks, from motives of humanity, be brought about 
only by degrees and with circumspection-though the amount of 
evil which would be caused by the immediate abolition of the 
duties is, in his opinion, commonly exaggerated. The case of in- 
fant industries on which J. S. Mill justified protection, is referred 
to by Smith; but he is opposed to the admission of this exception 
for reasons which do not appear to be conclusive. H e  is perhaps 
scarcely consistent in  approving the concession of temporary 
monopolies to joint-stock companies undertaking risky enterprises 
"of which the public is afterwards to reap the benefit." 

He is less absolute i n  his doctrine of governmental non-inter- 
ference when he comes to consider in his fifth book the "expenses 
of the sovereign or the commonwealth." H e  recognizes as coming 
within the functions of the state the erection and maintenance of 
those public institutions and public works which, though ad- 
vantageous to  the society, could not repay, and therefore must 
not be thrown upon, individuals or small groups of individuals. H e  
remarks in a just historical spirit that the performance of these 
functions requires very different degrees of expense in the different 
periods of society. Besides the institutions and works intended 
for public defence and the administration of justice, and those 
required for facilitating the commerce of the society, he considers 
those necessary for promoting the instruction of the people. H e  
thinks the public a t  large may with propriety not only facilitate 
and encourage, but even impose upon almost the whole body of 
the people, the acquisition in youth of the most essential elements 
of education. The expense of the institutions for religious instruc- 
tion as well as for general education, he holds, may without 
injustice be defrayed out of the funds of the whole society, though 
he would apparently prefer that it  should be met by the voluntary 
contributions of those who think they have occasion for such 
education or instruction. 

T o  sum up, i t  may be said that the Wealth of Natio~zs cer- 
tainly operated powerfully through the harmony of its critical 
side with the tendencies of the half-century which followed its 
publication to the assertion of personal freedom and "natural 
rights." I t  discredited the economic policy of the past, and pro- 
moted the overthrow of institutions which had come down from 
earlier times, but were unsuited to modern society. As a theoretic 
treatment of social economy, and therefore as a guide to  social 
reconstruction and practice in the future, it is provisional, not 
definitive. But when the study of its subject comes to be sys- 
tematized on the basis of a general social philosophy more com- 
plete and durable than Smith's, no contributions to that final con- 
struction will be  found so valuable as his. 

The following may be referred to for biographical details: 
Dugald Stewart, Biographical Memoir of  Adam Smith, originally 
read (1793) before the Royal Society of Edinburgh, and after- 
wards prefixed to Smith's Essays on PIzilosophical Szibjects; J. A. 
Farrer, Adam Smith (1881) ; R. B. Haldane, Life of Smith (1887) ; 
and the very full and excellent Life  of Adam Smith by John Rae 
(1895). Additional particulars are given in Brougham's Men of 
Letters and Science, Burton's Life of Hzlme and Alexander Car- 
lyle's Autobiography; and some characteristic anecdotes of him 
will be found in Memozrs of the Life and Works of Sir John Sin- 
cladr (1837). For comments on his Theory of Moral Sentiments, 
see, besides Stewart, as cited above, Dr.  T. Brown's Philosophy of 
the Human Mind, lects. 80 and 81; Sir J. Mackintosh's Dis- 
sertation on the Progress of Ethical Philosophy; and the art. 
ETHICS in  the present work. On the Wealth of Nations, see the 
prefaces to  M'Culloch's, Rogers's, Shield Nicholson's and Can- 
nan's editions of that work; Rogers's Historical Gleanings (1869) ; 
the art. "Smith" in Coquelin and Guillaumin's Dictionnaire de 
l'e'conomie politique; Bagehot's Economic Studies (1880) ; Cossa's 
Guide to the Study of Political Economy (Eng. trans., 1880), 
chap. v. and E .  Cannan, Theorzes of Prodzcctio?~ and Distribution 
1776-1848 (1893). See also Professor Shield Nicholson's Project 
of Empire ( ~ g o g ) ,  which is a cr~tical study of the Economics of 
Imperialism, with special reference t o  the ideas of Adam Smith; 
and Professor W. J. Ashley's essay in Compatrzots, Club Lectures 
(1905) on "Political Economy and the Tariff Problem." See also 
Professor W .  J. Ashley's Select Chapters and Passages from the 
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"Wealtlt of Nations" (1895) ; C. W. Hasek, The Introduction o f  I 
Adam Smith's Doctrines into Germany (N.Y. 1925). 

SMITH, ALEXANDER (1830--1867), Scottish poet, son of 
a lace-designer, was born a t  Kilmarnock on Dec. 31, 1830. His 
parents being too poor to  send him to college, he was placed in a 
linen factory to follow his father's trade of a pattern designer. 
His early poems appeared in the Glasgow Citizen. H e  became by 
appointment secretary to Edinburgh University in 1854. As a 
poet he was one of the leading representatives of what was called 
the "Spasmodic" School. Smith, P. J. Bailey and Sydney Dobell 
were satirized by W. E. Aytoun in 1854 in Firmilian: a Spasmodic 
Tragedy. I n  the same year Sydney Dobell came to Edinburgh, 
and a n  acquaintanceship a t  once sprang up between the two, 
which -resulted in  their collaboration in a book of War Sonnets 
(1855), inspired by the Crimean War. After publishing City 
Poems (1857) and Edwin of Deira (1861), a Northumbrian epic 
poem, Smith turned his attention to prose. H e  died on Jan. 5 ,  
1867. 

A memoir of Smith by P. P. Alexander was prefixed to a volume 
entitled Lust Leaves. 

SMITH, ALFRED EMANUEL (1873- 1, American 
politician, was born in New York city on Dec. 30, 1873, in the so- 
called Old Fourth ward under the Brooklyn Bridge. He was the 
elder of two children, a boy and a girl, of poor but respectable 
parents belonging t o  the city's Irish colony. The father, who had 
been a rather unsuccessful truckman, died in  1886, and his 
son's education a t  St. James's parochial school, near his home, 
was interrupted when he  was in the 8th grade. Leaving school, 
however, did not depress him, as he had been little interested in  
his books. 

Forced to help support his mother and sister, the boy attempted 
for a time to continue his father's trucking business. This did 
not pay and he abandoned it for employment with an oil supply 
house. Then he became a checker a t  the Fulton fish market, where 
he remained for seven years. Even as  a small boy Smith had given 
indications of talent in elocution and amateur dramatics, and, 
despite long hours a t  work, he continued his interest in theatricals 
and a t  one time considered a stage career. H e  was a sociable youth 
with a gift for telling stories, for clog dancing and singing, and 
was exceedingly popular in the Fourth ward. 

Smith's political career began in 1895 when the Tammany dis- 
trict leader made him an investigator in the city commissioner 
of jurors' office. This meant a salary of $800 a year. In  the au- 
tumn of I903 he was elected t o  the New York State Assembly on 
the Democratic ticket. 

H e  went to  Albany, the capital of New York State, with little 
or no formal education but with an alert mind and an intimate 
knowledge of the city district he represented. After a year or so 
of discouragement he began to make a name for himself and by 
1911 was the Democratic leader. I n  1913 he was speaker of the 
Assembly, an office secondary only to  that of governor in power. 
H e  served continuously from 1904 to 1915. During the first ten 
years Smith gave small indication of the political independence 
he was t o  show as governor of h'ew York. Industrious and intelli- 
gent, he was nevertheless a routine politician who obeyed the or- 
ders of Charles F. Murphy, the Tammany Hall "boss." Smith's 
defeat was constantly demanded by reform movements. By 1911, 
however, his viewpoint had been broadened through his appoint- 
ment t o  a commission which investigated factory conditions. I n  
i91 j he was sent as a delegate to  the Constitutional Convention 
held a t  Albany t o  revise the State's fundamental law. 

Tammany Wall rewarded Smith in 1915 for his long service as a 
poorly paid assemblyman by making him sheriff of New York 
county, a lucrative post because of the fee system, abolished after 
his term. I n  191 7 he was elected president of the board of alder- 
men in New York on the ticket with John F. Hylan. H e  resigned 
t o  run for governor in 1918. H e  was governor for four terms, 
the first man in the history of the State to have this honour. H e  
showed extraordinary ability as  a vote-getter. In  1918 he de- 
feated Charles S. Whitman by 14,000 votes, when it  was generally 
believed that he did not have a chance of winning. In  1920 he 
ran against Nathan L. Miller and was defeated in the Republican 

Presidential landslide, but polled ~,ooo,ooo more votes in his 
State than did the Democratic presidential nominee. H e  became 
head of the United States Trucking Corporation, but in 1922 was 
drafted to  run again. This time he defeated Miller, seeking re- 
election, by 1,397,633 to 1,011,725-the largest majority ever 
given a gubernatorial candidate in New York. I n  1924 he defeated 
Theodore Roosevelt by 1,627,111 t o  1,518,552. I n  1926 he de- 
feated Ogden L. Mills by 1,523,717 t o  1,276,239. As governor, 
Smith fought for adequate housing, improved factory laws, proper 
care of the insane, child welfare and State parks. H e  effected a 
reorganization of the State Government on a consolidated and 
business-like basis. One of his first acts as  governor was to  call 
a special session of the legislature t o  ratify the Federal suffrage 
amendment. H e  repeatedly demonstrated his leadership by forcing 
Republican legislatures to accept his recommendations. 

Smith was the first Roman Catholic t o  have received serious 
consideration as a presidential candidate. His religion, combined 
with his long record as an opponent of Prohibition, resulted in the 
deadlock a t  the Democratic National Convention of I 9 2 4  His  
nomination was opposed by the Protestant dry faction led by 
Wi!!iam G. McP.doc. On the i03rd ballot j ~ h i i  FF7. Davis wss 
nominated. Despite this defeat and despite criticism that he was 
unacquainted with national problems, Smith was the leading 
Democratic candidate for the nomination for president in  1928. 

At the Houston Convention of the party on June 28th he was 
placed in nomination by Franklin D. Roosevelt (q.v.) .  The first 
ballot taken gave him the necessary two-thirds vote of the dele- 
gates. The victory was flue to  Smith's personal influence, his 
perfected organization and the determination of the Democrats 
to forget party differences and unite behind their strongest can- 
didate as the only hope of challenging the Republican hold on 
the government. Though the western and southern Democratic 
delegates managed to bury the hatchet a t  the convention they 
could not persuade the people to  do so in the election, and the 
opposition to  Smith in the rural districts of closely contested 
States in the West and South doubtless defeated him in the 
election. Smith carried on an aggressive campaign, making 
several extended speaking tours into the South and West, but 
when the electoral votes were counted it  was found he had lost 
444 t o  87. The popular vote was much closer, 21,943,328 to 
15,430,718. (H. F. PR.) 

Sw U p  to Now, An Autobiography (1929). 
SMITH, ALFRED HOLLAND (1863-1924), American 

railway official, was born in Cleveland (O.), April 26, 1863. After 
having served in various capacities with the New York central 
railroads he was in 1890 appointed superintendent of the Kalama- 
zoo division of the Lake Shore and Michigan southern railway. 
I n  1902 he became general superintendent, in 1906 vice-president, 
and in 1914 president of the New York central system. 

When the American railways were taken over b y  the U.S. 
Government on Dec. 27, 1917, he was appointed assistant director- 
general and worked out the form of central and regional admini- 
stration under which the railways were managed during the 26 
months of Government operation. H e  was re-elected president of 
the New York central lines in June 1919. H e  died in  New York 
city March 8, 1924. 

SMITH, ANDREW JACKSON (1815-1897), American 
soldier, was born in Bucks county, Pa., on April 28, 1815, and 
graduated a t  West Point in 1838. On the outbreak of the Civil 
War, he became a colonel of volunteer cavalry in  the Federal 
army, rising early in  1862 t o  the rank of brigadier-general U.S. 
Volunteers. H e  took part in the first attack on Vicksburg and the 
capture of Arkansas Post, and the final Vicksburg campaign. 
Later, in the Red river expedition of Gen. N. P. Banks, he re- 
ceived the brevet of colonel for his services a t  the action of Pleas- 
ant hill. In May 1864 he became lieutenant-colonel U.S.A. and 
major-general U.S. Volunteers. H e  bore a conspicuous share in the 
crowning victory of Nashville (q .v . ) .  Just before the close of the 
war he was breveted brigadier-general U.S. army for his services 
a t  the action of Tupelo, Miss., and major-general U.S.A. for Nash- 
ville. I n  1869 he became postmaster of St. Louis, where he died 
on Jan. 30, 1897. 



SMITH, CHARLES FERGUSQN (1807-1862), American 
soldier, graduated from West Point academy in 1825, and a few 
years later became an instructor there, rising eventually to be 
commandant. As a battalion commander he distinguished himself 
in the Mexican War, a t  Palo Alto, Resaca, Monterrey and Churu- 
busco. H e  commanded the Red river expedition of 18j6, and 
served under Albert Sidney Johnston in Utah (1857-60). On 
the outbreak of the Civil War in 1861 he accepted a commission 
as brigadier-general of Union volunteers, and found himself under 
the command of Grant, who had been his pupil a t  West Point. 
This difficult situation was made easy by Smith's loyalty to his 
young chief, and the old soldier led his division of raw volun- 
teers with success a t  Ft .  Donelson. 

His ripe experience, dignity, and unselfish character made him 
Grant's mainstay in the early days. H e  went up the Tennessee 
with the first expedition, but a t  Savannah (Tenn.), met with a 
serious accident. His senior brigadier led his division a t  the battle 
af Shiloh and he died on April 25, 1862. The early close of his 
career in high command deprived the Union army of one of its 
best leaders, and his absence was nowhere more felt than on the 
battlefield of Shiloh, where the Federals paid heavily for the in- 
experience of their generals. A month before his death he had 
been made major-general of volunteers. 

SMITH, CHARLOTTE ( I  749-1 806), English novelist and 
poet, eldest daughter of Nicholas Turner of Stoke House, Surrey, 
was born in London on May 4, 1749. She left school when she 
was twelve years old to enter society. She married in 1765 Ben- 
jamin Smith. Charlotte Smith's first publication was Elegiac 
Sonnets and other Essays (1784)~ dedicated by permission to 
William Hayley, and printed a t  her own expense. For some 
months Mrs. Smith (her husband was imprisoned for debt in 
I 782) and her family lived in a tumble-down chlteau near Dieppe, 
where she produced a translation of Manon Lescazrt (178 j )  and a 
Romance of Real Life (1786), borrowed from Les Causes CilB- 
bres. On her return to  England Mrs. Smith carried out a friendly 
separation between herself and her husband, and thenceforward 
devoted herself to  novel writing. Her chief works are:-Em- 
meline, or the Orphan of the Castle ( I  788) ; Celestinu (1792) ; 
D e s m o d  (1792) ; The Old Manor House ( I  793); The Yozrng 
Philosopher ( I  798) ; and Conversations introducing Poetry 
(1804). She died at  Tilford, near Farnham, Surrey, on Oct. 28, 
1806. She had twelve children, one of whom, Lionel (1778-1842), 
became lieutenant-general, and was governor of the Windward 
and Leeward Islands. 
The best account of Mrs. Smith is by Sir Walter Scott, and is 

based on material supplied by her sister, Mrs. Dorset, with a de- 
tailed criticism of her work by Scott (Misc. Prose I.t70rks, 1841, 
i. 348-359). Charlotte Smith is best remembered by her charm- 
ing poems for children, but The Old Manor House still repays 
reading. 

SMITH. EDMUND KIRBY (1824-18q.z), Confederate 
general in the American Civil War, the son of-Colonel Joseph 
Lee Smith (1776-1846), an American lawyer and soldier, who 
served in the War of 1812, was born at  St. Augustine (Fla ), on 
May 16, 1824. H e  graduated at  West Point in 1845, being as- 
signed to the infantry. In  the Mexican War he was breveted 1st 
lieutenant, and captain for gallantry. He was assistant professor 
of mathematics a t  West Point from 1849-j2 and was later en- 
gaged in I n d ~ a n  warfare on the Texas frontier. I n  1861 he 
attained the rank of major. 

When Florida seceded he resigned his army commission and 
entered the Confederate service as a lieutenant-colonel. He was 
made a brigadier-general on June 17, 1861, and was wounded 
a t  the battle of Bull Run (q v.). I n  command of the Confederate 
forces in the Cumberland gap region, he took part in Gen. Bragg's 
invasion of Kentucky (1862), and inflicted upon the Federal 
forces a severe defeat a t  Richmond (Ky.), on Aug 30. From 
Feb. 1863 to the fall of the Confederacy he was in command 
of the trans-Mississippi department, and was successful in mak- 
ing this section of the Confederacy self-supporting. H e  instituted 
a regular system of blockade-running, and met and defeated the 
Red river expedition under Gen. N. P. Banks in 1864. 

Kirby Smith 2nd his troops surrendered in May 1865, being 
I the last armed forces of the Confederate States to do so. After 

the war, he wag president of the Atlantic and Pacific Telegraph 
company, president of the Western Military academy, chancellor 
of the University of Nashville, and from 1875 to his death pro- 
fessor of mathematics a t  the University of the South, Sewanee 
(Tenn.). H e  died a t  Sewanee on March 28, 1893. 

SMITH, FRANCIS HOPKINSON (1838-1g15), Amer- 
ican author, artist and engineer, was born in Baltimore (Md.) ,  
Oct. 23, 1838, a descendant of Francis Hopkinson (q v.). H e  be- 
came a contractor in New York city and did much work for the 
Federal Government, including the stone ice-breaker a t  Bridge- 
port (Conn.), the foundation for the Bartholdi statue of Liberty 
in New York harbour, the Race Rock lighthouse off New London 
(Conn.), and many life-saving stations. A charming record of his 
vacation wanderings is afforded by his various volumes of travel, 
illustrated by himself. Smith's novels and stories are especially 
felicitous in portraying the old South. Among them are Colonel 
Carter of Cartersva'lle (1891); Caleb West, Master Diver (1898); 
The Fortunes of Oliver Horn (rgoz), which has reminiscences of 
his artist friends; The Romance of an Old Fashioned Gentleman 
(1907) ; Peter (1908) ; and Kennedy Square (191 I ) .  His Novels, 
Stories and Sketches appeared in the Beacon edition (1902, seq.). 
Smith died at  New York city, April 8, 1915. Tribute and criticism 
are given by T .  N. Page (Scribner's Magazine, Sept. 1915). 

SMITH, GEORGE ( I  789-1846), British publisher, founder 
of the firm of Smith, Elder & Co., was born in Scotland in 1789. 
From Elgin, where he was apprenticed to a bookseller, he migrated 
to London, where he found employment first with Rivingtons, 
and afterwards with John Murray. I n  1816 Smith and another 
Scot, Alexander Elder, began business at  158 Fenchurch Street 
as booksellers and stationers; and in 1819 they became pub- 
lishers also. Here GEORGE SMITH (2) (1824-I~OI) ,  the most 
famous member of the firm, was born on March 19, 1824; and in 
the same year the business was removed to 6 j Cornhill. Smith re- 
moved the publishing business, when it came under his sole con- 
trol, to 15 Waterloo Place. For over thirty years Smith was the 
friend and publisher of Ruskin, and it was with him that Jane 
Eyre found a publisher. The firm issued works by Darwin, 
Ruskin, Thackeray. Robert and Mrs. Browning, Wilkie Collins, 
Matthew Arnold, Miss Martineau, James Payn, Trollope and Mrs. 
Humphry Ward. I n  January 1860 the first of George Smith's 
three great uodertakings was begun, the Cornhill Magazine being 
issued in that month under the editorship of Thackeray. The sec- 
ond venture was the founding in 1865 of the Pall Mall Gazetfe. 
(See NEWSPAPERS.) The third and most important was the publi- 
cation of the Dicfionary of National Biography, the first volume 
of which was issued in 1882; it was completed in 1901, in 66 vol- 
umes; and this monumental work, since carried on by successive 
supplements, was the crowning effort of a successful career. 
George Smith died a t  Byfleet, near Weybridge, on April 6, 1901 

See the memoir (1901) of George Smith ( 2 )  prefixed to vol. i. of 
the supplement to the Dictionary of National Biography; reminis- 
cences contributed to the Cornhill Magazine (Nov. 1900-Feb. 1901) 
by George Smith; an article by Sir Leslie Stephen in the same 
magazine (May 1901) ; and the special number of the Cornhill in 
January 1910, published on its 50th anniversary. 

SMITH, GEORGE ("George Smith of Coalville") (1831- 
1895). English philanthropist, was born near Tunstall, Staffs., 
on Feb. 16, 1831, the son of a bricklayer, and was self-educated. 
He became the manager of a brick and tile works a t  Coalville, 
where he had discovered valuable seams of clay, but was dis- 
missed in 1872 because he advocated (and secured) legislation 
in the interest of the labourers and especially of the children 
in the industry. His representations also led to  the passage of the 
Canal Boats bills (1878 and 1884) for the education of canal 
boat children and for the improvement of sanitary conditions on 
board. He was less successful in his efforts on behalf of gipsy 
children. Smith died at  Crick, near Rugby, on June 21, 1895. 

See E. Hodder, George Smith of Coalville, the Story of an Enthusiast 
(1896). 

SMITH, GEORGE (1840-18 ;6), English Assyriologist, was 
born on March 26, 1840, a t  Chelsea, London. Through the interest 
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cf Sir Henry Raw!insgn, Smith, who was 8 bank-nate engraver I 
by  trade, was appointed assistant in  the Assyriology department 
of the British Museum, and the earliest of his successes was the 
discovery of two inscriptions, one fixing the date of the total 
eclipse of the sun in the month Sivan in May 763 B.c., and the 
other the date of an invasion of Babylonia by the Elamites in 
2280 B.C. I n  1872 Smith achieved world-wide fame by his trans- 
lation of the Chaldaean account of the Deluge. I n  the following 
January the Daily Telegraph arranged with Smith that he should 
go to Nineveh and carry out excavations with a view to finding 
the missing fragments of the Deluge story. This journey resulted 
in the discovery of the missing tablets, and of fragments which 
recorded the succession and duration of the Babylonian dynasties. 
I n  1874 Smith again left England for Nineveh, this time at the 
expense of the Museum, and continued his excavations at  Kouyun- 
jik. I n  March 1876 the trustees of the British Museum despatched 
Smith once more t o  excavate the rest of Assur-banipal's library. 
H e  died at  Aleppo P.ug. 19, 1876. 

SMITH, SIR GEORGE ADAM (1856-1942), Scottish 
divine, was born in Calcutta on Oct. 19, 1856, where his father, 
George Smith, C.I.E., wds i b e i ~  priil~ipai of the Dovetoil college. 
H e  was educated a t  Edinburgh in the Royal high school, the 
university and New college. After studying a t  Tiibingen and 
Leipzig and travelling in Egypt and Syria, he entered the ministry 
of the Free Church of Scotland and was appointed professor of 
Old Testament subjects in the Free Church college a t  Glasgow, 
1892. H e  was principal and vice-chancellor of Aberdeen uni- 
versity from 1909 to 1935 and moderator of the general assembly 
of the United Free Church of Scotland, 1916-17. H e  was knighted 
in 1916. I n  1933 he was appointed chaplain to the king in Scot- 
land. H e  died March 3, 1942. 

Among his works are The Book of Isaiah (2 vols. 1888-90); The 
Book of the Twelve Prophets (2 vols., 1896-97) ; Historical Geography 
of the HOLY Land (1894) ; ~ i f e  of Henry Drummond (1898) ; Modern 
Criticism and the Preaching of the 0. T .  (3rd Edn., 190.2) ; Jerusalem 
( 2  VO~S., 1908) ; The Early Poetry of Israel (1912) ; Atlas of the H&. 
Geog. of the Holy Land (1915) ; Jeremiah (1923). 

SMITH, GERRIT (1797-1874), American reformer and 
philanthropist, was born in utica (N.Y.), on ~~~~h 6, 1797. 
~ b ~ ~ t  1828 he became an active worker in the cause of temper- 
ante, and in his home village, peterboro, he built one of the first 
temperance hotels in the country. H~ became an abolitionist in 
1835, after seeing an anti-slavery meeting at  Utica broken up  
by a mob. In 1840 he took a leading part in the organization 
of the Liberty Party, and in 1848 and 1852 he was nominated 
for the Presidency by the remnant of this organization that had 
not been absorbed by the Free Soil Party. An "Industrial 
Congress" a t  Philadelphia also nominated him for the Presidency 
in 1848, and the q,and ~ ~ f ~ ~ ~ ~ ~ ~ "  in 1856. rn in 
1858 he was a candidate for the governorship of New York on 
an anti-slavery platform. I n  1853 he was elected to the u . ~ .  
House of Representatives as an independent. ~t the end of the 
first session he resigned his seat. After becoming an opponent of 
land monopoly, he gave numerous farms of 50 ac. each to indigent 
families, and also attempted to colonize tracts in northern New 
York with free negroes; but this experiment was a failure. Peter- 
boro became a station on the "underground and after 
1850 Smith furnished money for the legal expenses of persons 
charged with infractions of the fugitive slave law. With John 
Brown, to  whom he gave a farm in county (N.Y.), he 
became very intimate, and from time to time supplied him with 
funds, though i t  seems without knowing that any of the money 
would be employed in an attempt to  incite a slave insurrection. 
Under the excitement the raid On he 
became temporarily insane, and for  several weeks was confined in 
an asylum in Utica. H e  favoured a vigorous prosecution of the 
Civil War, but a t  i ts close advocated a mild policy toward the 
late Confederate States, declaring that part of the guilt of slavery 
lay upon the North. H e  even became one of the securities for 
Jefferson Davis, ther+y incurring the resentment of Northern 
Radical leaders. H e  d ~ e d  on Dec. 28, 1874, while on a v i s~ t  to 
relatives in New York city. 

See 0. B.  Frothingham, Gerrit Smith: a Biography (1879). 
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SWTX, GOLDWIN (1823-1g10), British historian and 

publicist, was born a t  Reading on Aug. 13, 1823. H e  was educated 
a t  Eton and Magdalen college, Oxford, and became a fellow of 
University college. H e  was assistant secretary to  the royal corn- 
mission on the subject of university reform in 1850, and secretary 
to the commissioner appointed by the act of 1854. I n  1868, when 
the question of reform a t  Oxford was again growing acute, he pub- 
lished a brilliant pamphlet, entitled The  Reorga&ation of the 
Zrniversity of Oxford. His aspiration that colonists and Americans 
should be attracted t o  Oxford has been realized by Mr. Rhodes's 
will. His principal historical writings-The United Kingdom: 
a Political History (1899), and The United States: an Outline o f  
Political History (1893)-make no claim to original research, 
but are remarkable examples of terse and brilliant narrative. 

The outbreak of the American Civil War proved a turning- 
point in his life. H e  warmly championed the cause of the North, 
and his pamphlets, especially one entitled Does the Bible sanction 
.4merican Slevery? (1863), played a prominent part in converting 
English opinion. Visiting America on a lecture tour in  1864, he 
received an enthusiastic welcome, and was entertained a t  a public 
banquet in N e w  'x'ork. I11 18G8 he threw up his carecr iri Eng- 
land and settled in the United States, where he held the professor- 
ship of English and Constitutional History a t  Cornell University 
till 1871. I n  that year he removed t o  Toronto, where he edited 
the Canadian Monthly, and subsequently founded the Week  and 
the Bystander. 

H e  did not, however, cease to take an active interest in English 
politics. H e  stated that "if he ever had a political leader, his 
leader was John Bright, not Mr. Gladstone." Speaking in 1886, 
he referred to  his "standing by the side of John Bright against the 
dismemberment of the great Anglo-Saxon community of the West, 
as I now stand against the dismemberment of the great Anglo- 
Saxon community of the East." These words f o m  the key to his 
views of the future of the British Empire. H e  always maintained 
that Canada, s e ~ a r a t e d b ~  great barriers, running north and south, 
into four zones, each having unimpeded communication with the 
adjoining portions of the United States, was destined by i ts  
natural configuration to enter into a commercial union with them, 
which would result in her breaking away from the British empire, 
and in the union of the Anglo-Saxons of the American continent 
into one great nation. These views are most fully stated in his 
Canada and the Canadian Question (1~9').  

Goldwin Smith died a t  his residence, The Grange, Toronto, 
On June 7, I9I0. 

See Arnold Haultain, Goldwin Smith, his Life and Opinions (1913), 
which includes journal during his first visit to America in 1864. 

SMITH, HENRY BOYKl".l'N (1815-18771, American 
theologian, was born in Portland (Me.) on Nov. 21, 1815. H e  
graduated at  Bowdoin college in 1834; studied theology a t  ~ n -  
dover, where his health failed, a t  Bangor, and after a year (18~6- 
37) as librarian and tutor in Greek at    ow do in, in  paris, ~ a l l e  
and Berlin. H e  returned to America in 1840, was temporary in- 
structor for a few months at  Bowdoin, and in 1842 became pastor 
of the Congregational church of West ~ m e s b u r y  (now ~ e r r i m a c ,  
Mass.) where for several terms he combined with his church 
duties teaching a t  the Andover theological seminary. I n  18~7-50 
he was professor of moral philosophy and metaphysics a t  Am- 
herst; in 1850-54, Washburn professor of church history; and 
in 1854-74, Roosevelt professor of systematic theology, a t  union 
theological seminary. H e  died in New ~ o r k  city Feb. 7, 1877. A 
leader of the "new school" Presbyterians, he always made it  clear 
that his ideal philosophy was ChristOcentric. 

From notes of his lectures, W. S. Karr prepared several volumes 
of D ~ .  theological writings, including Introduction t o  Chdstian 
Theology (1883) and System of Christian Theology (1884). Besides 
writing encyclopaedia and magazine articles, Dr. Smith was editor 
of the American Theological Review. See biographies by  his wife 
(Iss1) and by L. F. Searns ( 1 ~ 9 ~ ) .  

SMITH, SIR HENRY GEORGE WAKELYN, BART. 
(1787-18601, British general, son of John Smith, surgeon, of 
Whittlesey, Cambridgeshire, was born a t  that place on June 28, 

1787. Harry Smith (as he consistently preferred to  be called 
throughout his life) was educated privately and entered the army 
- ,  



SMITH 
in 1805. His first active service was in South America in 1806, and 
he subsequently served through the Peninsular War from the con- 
centration at  Salamanca in Nov. 1808 to the battle of Toulouse 
on April 10, 1814. H e  married in 1812 a young Spanish girl, Juana 
Maria de Los Dolores de Leon, who remained with him through- 
out the rest of the war, accompanying the baggage train, sleeping 
in the open on the field of battle, riding freely among the troops, 
and sharing all the privations of campaigning. "Juanita" was 
idollzed by the soldiers. At the close of the war Harry Smith 
volunteered for  service in the United States, where he was present 
a t  the battle of Bladensburg (Aug. 24, 1814), and witnessed the 
burning of the capitol a t  Washington, which, as he said, "horrified 
us, coming fresh from the duke's humane warfare in the south of 
France." Returning to Europe he was brigade-major a t  Waterloo; 
and in 1828 was ordered to the Cape of Good Hope, where he 
commanded a division in the Kaffir War of 1834-36. In  1835 he 
accomplished the feat of riding from Cape Town to Grahams- 
town, a distance of 600 m., In less than six days; and was appointed 
governor of the new province of Queen Adelaide, where he gained 
unbounded influence over the native tribes. But though supported 
by Sir Benjamin D'Urban, the high commissioner, the ministry 
in London reversed his policy and-to quote Smith's own words- 
"directed the province of Queen Adelaide to be restored to barbar- 
ism." Smith himself was removed from his command, his depart- 
ure being deplored alike by the Kaffirs and the Dutch; and num- 
bers of the latter, largely in consequence of this policy of Lord 
Glenelg, began the migration to the interior known as "the great 
trek." 

Harry Smith was now appointed deputy-adjutant-general of the 
forces in India, where he took part in the Gwalior campaign of 
1843 (for which he received a K.C.B.) and the Sikh War of 
1845-46. H e  was in command of a division under Sir Hugh Gough 
a t  the battles of Moodkee and Ferozeshah, where he conspicuously 
distinguished himself, but was insufficiently supported by the com- 
mander-in-chief. After the second of these actions Smith was 
appointed to an independent command, and on Jan. 28, 1846, he 
inflicted a crushing defeat on the Sikhs at  Aliwal on the Sutlej. 
At Sobraon on Feb. 10 he again commanded a division under 
Gough. For the great victory of Aliwal he was awarded the thanks 
of parliament, and was created a baronet. I n  1847 he returned 
to South Africa as governor of Cape Colony and high commis- 
sioner, to  grapple with the difficulties he had foreseen 11 years be- 
fore (see CAPE COLONY: History) .  He took command of an expe- 
dition to  deal with the disaffected Boers in the Orange River Sov- 
ereignty, and fought the action of Boomplaats on Aug. 29, 1848. In  
Dec. 1850 war broke out with the Kaffirs; Smith was insufficiently 
supplied with troops from England; and Lord Grey recalled him in 
18j2 before the Kaffirs hcd been completely subdued. I-Ie pro- 
tested strongly agalnst the abandonment of the Orange River Sov- 
ereignty to the Boers, which was carried out two years after his 
departure, and he actively furthered the granting of responsible 
government to Cape Colony. His Spanish wife was his constant 
companion in his second a; in his earlier sojourn in South Africa, 
where her memory is recalled by the town of Ladysmith in Natal, 
as  is that of her husband by Harrismith in the Orange Free State; 
while Aliwal North, founded in 1849 and named after his great 
Indian victory, further commemorates Smith. On his return to 
England he held a military appointment for some years, and died 
in London on Oct. 12, 1860. Juana, Lady Smith, survived till 1872. 

See Autobiography of Sir Harry Smith, edited by G .  C. Moore 
Smith (1901) ; R. S. Rait, Life of Viscount Gough (1903) ; Wilmot 
and Chase, Anrzals of the Cape Colony (1869) ; J .  Noble, South Africa 
(1877) , Theal's History of South Africa, vol. iv. 

SMITH, HENRY JOHN STEPHEN (1826-1883), Eng- 
lish mathematman, was born in Dublin on Nov. 2, 1826. When 
he was two years old his father died, and his mother left Ireland 
for England. After being privately educated he entered Rugby 
school in 1841, and Balliol College, Oxford, in 1844. He was 
elected a fellow of Balliol in 1850 and Savilian professor of 
geometry in 1861. H e  was elected F.R.S. in  1861. H e  served on 
various royal commissions, and from 1877 was the chairman of 
the managing body of the meteorological ~ff ice.  B e  died a t  Ox- 

ford on Feb. 9, 1883. 
Smith published a few papers on geometry and then began a 

study of the existing work on the theory of numbers. The results 
of his researches are contained in his Report o n  the Theory  of 
Numbers, which appeared in the British Association volumes 
from 1859 to 1865. His further original researches on the subject 
were communicated to the Royal Society in two memoirs upon 
"Systems of Linear Indeterminate Equations and Congruences" 
and upon the "Orders and Genera of Ternary Quadratic Forms" 
(Phil. Trans., 1861 and 186 7). H e  also established the principles 
on which the extension to the general case of IZ indeterminates 
depends, and obtained the general formulae. A brief abstract of 
his methods and results appeared in the Proc. R o y .  Soc. for 1864 
and 1868. As corollaries to the general formulae he adds the 
formulae relating to  the representation of a number as a sum of 
five squares and also of seven squares. After 1864 he devoted 
himself chiefly to elliptic functions, and published papers in the 
Proc. Lond. Math .  Soc. and elsewhere. 

His Collected Papers, prefaced by several biographical notices, 
were edited by J. W. L. Glaisher (Oxford, 1894). 

See the Spectator of Feb. 17, 1883, by Lord Justice Bowen; J. W. L. 
Glaisher's memoir in the Monthly Notices of the Roy.  Ast. Soc. (vol. 
xliv., 1884). 

SMITH, JAMES ( I  77 j-1839), and HORACE ( I  779- 
1849), authors of the Rejected Addresses, sons of a London solici- 
tor, were born, the former on Feb. 10, 1775, and the latter on 
Dec. 31, 1779, both in London. The occasion of their happy jell 
d'esprit was the rebuilding of Drury Lane theatre in 1812, after 
a fire in which it had been burnt down. The managers had offered 
a prize of £50 for an address to  be recited a t  the reopening in 
October. The brothers Smith had the idea of making the most 
popular poets of the time figure as competitors and issuing a 
volume of unsuccessful addresses In parody of their various styles 
They divided the task between them. James took Wordsworth. 
Southey, Coleridge and Crabbe, while Moore, Scott and Bowles 
were assigned to Horace. Both had a hand in Byron. Seven edi- 
tions were called for within three months. Rejected Addresses is 
a classic in the literature of parody. The only other undertaking 
of the two brothers was Horace in London (1813). James Smith 
made another hit in writing Country Cousins, A Tr ip  to  Paris, 
A Trip t o  America and other lively skits for Charles Mathews 
who said he was "the only man who can write clever nonsense." 
James was reputed one of the best of talkers in an age when the 
art was studied, and it  was remarked that he held his own without 
falling into the great error of wits-sarcasm. But in his old age 
the irreverent Fmser's put him in its gallery of living portraits as 
a gouty and elderly but painstaking joker. H e  died in London on 
Dec. 24, 1839. 

After making a fortune as a stockbroker, Horace Smith wrote 
about a score of historical novels- Brambletye House (1826), 
Tor Hill (1826), Reuben Apsley (1827), Zillah (1828), T h e  New 
Forest (1829), Walter  Colyton (1830), etc. But he was more of an 
essayist than a story-teller. Three volumes of Gaieties altd Gravz- 
ties, published by him in 1826, contain many witty essays both in 
prose and in verse, but the only single piece that has taken a per- 
manent place is the "Address to  the Mummy in Belzoni's Exhib'- 
tion." Shelley said of Horace: "Is it  not odd that the only truly 
generous person I ever knew who had money enough to be gener- 
ous with should be a stockbroker? H e  writes poetry and pas- 
toral dramas and yet knows how to make money, and does make 
it, and is still generous." Horace Smith died a t  Tunbridge Wells 
on July 12, 1849. 

See Beavan, James and Horace Smith (1899). 
SMITH, JEREMIAH, JUNIOR ( I  870-1 93 j), American law- 

yer and economist, was born at  Dover, N.H., on Jan. 14, 1870 
He graduated a t  Harvard university in 1892 and the Harvard law 
school in 1895. I n  1895 he became secretary to Mr. Justice Gray 
of the U.S. Supreme Court, but in 1896 started the practice of law 
in Boston. He was a captain in the Quartermaster Corps A.E.F., in 
France in 1918. At the conc1usio:i of hostilities he was appointed 
counsel to the treasury department in Europe and was associated 
in that capacity with the U S .  peace commission, acting also as 



SMITH 
an adviser in financial matters. After the signature of the Treaty 
of Versailles he resumed practice in Boston. During 1924-26 he 
was commissioner general of the League of Nations in Hungary, 
being successful in stabilizing the currency and placing Hungarian 
finance on a sound basis. On the completion of his work, July, 
1926, he returned to practice in Boston. He generously refused to 
accept any remuneration except his expenses; and the sum of ap- 
proximately $60,000 thus saved was designated by the Govern- 
ment as a scholarship fund for sending Hungarian students to the 
United States. 
SMITH, JOHN (1579-1631), the best known of the early 

settlers of Virginia, was born of excellent parentage at  Willoughby, 
in Lincolnshire, England. H e  attended school but was an unwilling 
scholar, the call of the sea making itself heard in his conscious- 
ness. Hence when about 16 years of age he started on his ad- 
ventures. These he pursued on land and sea, with a short inter- 
ruption, for ten years, and to his lot fell a great number of un- 
usual experiences and hairbreadth escapes. 

I t  is unfortunate that our main source of information in refer- 
ence to this period of Smith's life is the testimony of Smith him- 
self, but :vhrre it  has been pessib!e to check his narrative it has 
been found substantially correct. Hence, argue his friends, why 
not accept his credibility as a whole? I t  is a notable fact that 
probably the closest student of Smith's works, Edward Arber, 
who in 1884 edited John Smith's works for the English Scholar's 
Library, gives his adherence unreservedly to this credibility. 
Professor Arber's hope, however, to  establish Smith's reputation 
beyond dispute was vain, for very shortly after the appearance of 
Arber's edition Mr. Alexander Brown brought out his two books, 
The First Republic zn Avzerica and The Genesis of the United 
States, in both of which Smith is heavily attacked. His animus 
against Smith arose from the fact that an exaltation of Smith 
appeared to him to carry with it  a belittling of those engaged with 
Smith in the effort to  establish a settlement at  Jamestown, an 
effort engaged in by many leading Englishmen of the time, and 
of such importance as to  merit disassociation from i t  of the 
idea that its success was a t  any time dependent on any one man. 

When Smith finally returned to England in 1605, he was only 
twenty-six years of age, but his varied experiences had matured 
him early, and he had graduated from the ranks of the mere 
fighter and entered those of the pioneer and the colonizer. H e  
threw himself with energy into colonization schemes. H e  em- 
barked heart and soul in the London Company enterprise-first 
in securing the charter and then in securing colonists. Not only 
did he go himself, but he spent his money in getting others to go. 
I t  is a great compliment to  Smith that the Council of the com- 
pany in London chose him to be a member of the Council in Vir- 
ginia. His selection shows that, though young, he was already a 
man of mark. 

The colonists set out from England Dec. 19, 1606, and did not 
reach Virginia till April 26, 1607. When the box containing the 
names of the members of the Council was opened, and it was 
found to contain Smith's, he was not  permitted to take his seat, 
being under arrest on a charge of conspiracy on the trip over. 
Later, however, he was cleared, and his principal accuser fined 
£200. H e  was admitted a member of the Council June 26, 1607. 

The actual landing of the colonists at Jamestown was made 
on May 14, and on May 2 2  Captain Newport with a party in- 
cluding Captain Smith made explorations up the James River, 
reaching the site of Richmond at  the falls. Beyond this he desired 
to  march inland but was dissuaded by the Indian chief whose 
town was a t  the falls. Reaching Jamestown on the return on 
May 27, the party found that the Indians had the day before 
made an attack on the English when they were busy planting 
their corn, unsuspicious and unprepared. I t  was by means of 
the guns of the three ships lying close inshore that the enemy 
was forced t o  retire. I n  this fight was disclosed at  least one of 
the advantages of Jamestown as the place of settlement, what- 
ever points there may have been in its disfavour. The channel of 
the river there runs very close to  the shore. Moreover, James- 
town Island was a t  that time a peninsula with a narrow, easily 
defensible neck, which was later, when Smith became president, 

protected by a block house. 
On June 21 Captain Newport saiied away to Engianci leaving 

105 people at  Jamestown with provisions for thirteen or  fourteen 
weeks, under the command of the Council, with Edward Maria 
Wingfield as president, elected by the Council itself. Now a 
serious defect of organization soon become apparent. I t  was the 
Council that had the authority, not the president, who, however, 
presided at  the deliberations of that body and had an additional 
vote in case of a tie. This form of government was absolutely bad. 
Too much time was taken up in wrangling in the Council, too 
much feeling was engendered between individual councillors. The 
situation-scanty provisions and sickness within the stockade 
among inexperienced and largely unsuitable colonists and, without, 
lurking and hostile savages-called for concentration and not 
dispersion of power. The strong hand was needed. 

I t  fell t o  Smith's lot to  trade with the Indians for provisions 
that were to keep the settlers alive till the return of Captain 
Newport. These difficult and dangerous trading expeditions he 
conducted with success. H e  always returned to Jamestown safe and 
with good supplies. Others, all too frequently, when these duties 
later devolved on them, either returned not a t  all or with empty 
baskets. Smith, no doubt, used all means in these expeditions- 
professions of friendship, cajolery, force, fraud, as  well as fair 
trading. Several of these expeditions he made up  the Chicka- 
hominy. On Dec. 10 he started out to  discover the source of 
the Chickahominy, for it was thought that probably this source 
was in a ridge whose westerly flowing streams might have their 
outlet in the South Sea. I t  was on this trip that he was cap- 
tured by the Indians and the best-known incident of his life 
occurred, namely, his rescue by Pocahontas, who when, according 
to the orders of Powhatan, her father, the great chief of a con- 
federacy of Indians, he was led forth to  execution in retaliation 
for the killing by him of an Indian in the fight in which he was 
captured, threw herself upon him and by her entreaties pre- 
vailed with her father to  spare his life. This was the act of a 
kindhearted, simple little Indian maiden of twelve or thirteen 
years of age who had been entertained by Smith with stories and 
sights of marvels in the time he had been at  her father's residence 
before the execution had been decided on. He was then adopted 
as a member of the tribe. Later he was permitted to  return to  
Jamestown. H e  faced another danger, however, when he returned. 
His enemy Gabriel Archer, who had in his absence been made 
a member of the Council, promptly charged him under the Levit- 
ical law with the death of his companions. On this absurd charge 
he was actually tried and sentenced to be hanged. But the 
hanging was averted by the arrival of Captain Newport from 
England. When Newport with his "First Supply" arrived on the 
9th of Jan. 1608, only 38 of the colonists remained of the 
original 105. When h'ewport again left the colony on April 10, 
he took with him Captains Wingfield and Archer. On April 2 0  

arrived the "Phoenix," Captain Francis Nelson, the consort of 
Newport's ship of the "First Supply." Newport's ship and Nel- 
son's ship had brought 120 colonists. 

I n  the early summer of 1608 Smith set out on his famous ex- 
ploration of the Chesapeake Bay and its tributaries. H e  explored 
both sides of the bay far up to its head and went up the Potomac 
River as far as the site of the present city of Washington and 
up the Rappahannock as far as the site of Fredericksburg. At one 
time he was so violently hurt by a stingray that he found it  
necessary to return to  Jamestown to be treated by a surgeon. On 
this trip-or two trips-the party travelled three thousand miles 
in an open boat and met many adventures. One hardly knows 
which more to  admire, the determined endurance of Smith and 
his men or the careful collection of data which went later into 
a narrative of the expedition and into a truly remarkable map. 

When Smith returned from Stingray Point to  get his surgeon, 
he found the colonists clamouring that Ratcliffe should be deposed 
from the presidency and Smith put in his place. This was ac- 

, cordingly done by the Council, but Smith asked his friend 
I Scrivener to act for a time, and he resumed his explorations. 
He remained in Jamestown only from the 21st to  the 24th of 

1 July. He returned from the second voyage on Sept. 7, 1608, and 
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three days later assumed the duties of president. His activities 
were incessant. I n  October came Captain Newport with the 
"Second Supply" consisting of seventy colonists. The population 
of Jamestown now numbered about zoo, of whom, owing to im- 
proved conduct of affairs, no more than six or seven succumbed 
to disease before the arrival of the "Third Supply" the following 
year. 

Newport's instructions from the Council in London, impatient 
for quick returns on the company's investment, were to find 
gold, discover the passage to the South Sea, search for Raleigh's 
missing colonists, crown Powhatan (in order to gain his favour), 
and to employ certain Poles and Dutchmen in making pitch, tar, 
glass, and soap-ashes. Smith was opposed to these objects, with 
a varying degree of intensity, as diverting energy which should be 
expended in making the colony self-supporting, first and foremost 
in the matter of the food supply. As for Powhatan, he knew that 
his favour and support were important, that trade with the In- 
dians for supplies was essential, but he was opposed to the use 
of any great amount of flattery. I t  was only another case, how- 
ever, in which a distant and imperfectly informed higher authority 
had to be obeyed by the able administrator on the spot. Hence 
Smith bent his energies toward carrying out the instructions. But 
when Newport returned to England, Smith sent, with his cele- 
brated map already referred to, a letter to the Council setting 
forth plainly his views as to  'these instructions and as to all 
questions affecting the good of the colony. His letter is most 
important, stressing the necessity of sending over competent 
toilers to make the colony self-supporting. 

During the winter Smith found it necessary to  make several 
expeditions among the Indians to obtain corn to stave off famine 
and was always successful, though it was sometimes necessary 
for him to force the Indians to  trade. H e  had many narrow 
escapes from disaster. His courage, his resourcefulness, and his 
knowledge of Indian character, however, brought him through. 
After his return from the lad  expedition, with what seemed to be 
enough corn to last for a long titpe, he compelled the lazy among 
the colonists to do their share of work, and many necessary things 
were done in Jamestown and the vicinity. Forty acres of corn were 
planted. Now the rats a t  Jamestown, however, ate up large 
quantities of the precious corn, and Smith experimented by send- 
ing parties off to live on oysters and fish, and even billeted some 
among the friendly Indians in the neighbourhood of Jamestown. 
Despite everything untoward that had happened and the shortage 
of food, Smith could feel in the spring and summer of 1609 that 
a solid foundation was being laid for the future wellbeing of the 
colony. His authority was now supreme because all the other 
members of the Council had died or returned to England. 

On July 10, 1609, there arrived a ship under Captain Samuel 
Argall, to fish for sturgeon and to trade, and Captain Smith found 
it  advisable to commandeer the provisions brought out, with the 
understanding, of course, that they would be paid for by the 
company. The ship brought out letters much less welcon~e to 
Smith than the supplies. I n  them he was much criticized for what 
the Council was pleased t o  think his harsh treatment of the In- 
dians and for failure to send back to England more valuable 
cargoes. Smith bridled at  the injustice. His letter to the Council 
sent by Newport the preceding November had had little effect. 
News was also brought that the London Company had obtained 
a new charter, providing for a reorganization of the plan of gov- 
ernment of the colony. There was to be a governor-general, who 
was, or whose deputy was, to be in real control. Lord De la Warr 
was to  be this governor; nine supply ships were coming over. 
Smith understood, of course, that this change in the government 
was wise, but he did not relish being set aside, and he honestly 
thought that he with his experience, especially with his knowledge 
of the Indians, was the best man that could be found for the 
position. And almost certainly he was correct, though it may be 
argued that Smith had by his overbearing and impatient manner 
with his equals-though not with his inferiors-in station made 
so many enemies among influential members of the company and 
colony that the time had come for a new man to be put in con- 
trol, who would be sure, however, to  profit by the experience of 

his predecessor. 
Lord De la Warr did not a t  first intend to come t o  Virginia 

himself till much later but to remain in England and there give 
attention to its affairs. H e  was to be represented in Virginia by 
Sir Thomas Gates, lieutenant-governor. The "Sea Venture," 
carrying Sir Thomas Gates, lieutenant-governor, Sir George Som- 
ers, admiral, Sir Thomas Dale, high marshal, and Captain Chris- 
topher Newport, vice-admiral, was wrecked on one of the Ber- 
muda Islands, and the arrival in Virginia of these high officials 
was much delayed. This vessel also carried instructions. The 
other ships were dispersed and much distressed by the same storm 
that, wrecked the "Sea Venture," but four of them sailed up the 
James on August 11 and others came in later, all in a very dilapi- 
dated condition. These ships brought Ratcliffe, Martin and 
Archer, former members of the Council in Virginia. When these 
demanded that Smith give up his office, he refused, since neither 
the new governor nor the lieutenant-governor was at  hand, nor 
had he been officially informed of the changes made. H e  chose, 
however, to recognize Martin as a member of the Council, though 
maintaining that the other two were not now legally members, and 
a few days before his year's term as president was to expire on 
Sept. 10, he named Martin as  his successor, who immediately, 
however, resigned in favour of Smith. Smith now sent Martin to  
make a settlement among the Nansemond Indians and he himself 
went to inspect a settlement he had previously sent Captain West 
to make a t  the falls of the James. H e  found affairs going badly. 
When he was returning to Jamestown, he was dangerously burned 
by an explosion of gunpowder and his return to England was 
necessi'tated. With him went charges drawn up by his enemies in 
Virginia, which, however, were not pressed. But Smith was 
never employed again by the London Company. H e  had made 
too many enemies. 

When he left, the harvest was newly gathered and the colony 
was otherwise in a sufficiently stable condition to  ensure its steady 
growth if only a competent administrator had been in charge. 
We cannot, however, go further into the history of the colony 
except to say that things at  once went to pieces. The winter of 
1609-10 is known as the "starving time." The colony was only 
saved from extinction by the arrival in the spring of Sir Thomas 
Gates and a little later of Lord D e  la U'arr. 

Though Captain Smith saw no more service with the Virginia 
Company of London, he, when he recovered his health, carried 
on his work in the interests of colonization and in the establish- 
ment of fisheries. With two ships he made a fishing and exploring 
voyage in 1614, and, as he had done in the case of the Chesapeake 
Bay country, made a surprisingly accurate map of the New 
England coast from the Penobscot to  Cape Cod. H e  called the 
country "Xew England" and he assigned the name "Plymouth" 
to the mainland opposite Cape Cod. 

Smith gained the favour of Sir Ferdinand0 Gorges, one of the 
principal members of the Virginia Company of Bristol. Under his 
patronage he made in 1615 two attempts to  reach New England 
for purposes of settlement, the first of which failed on account of 
stress of weather, and the next attempt was frustrated by his 
being captured by pirates. I n  1617 he made another unsuccessful 
attempt. H e  had been given by  the Virginia Company of Bristol 
the vain title of admiral of New England. I n  1618 he endeavoured 
without success to enlist the support of Lord Bacon for his 
colonization plans. In  1619 he offered to pilot the Pilgrim Fathers 
to North Virginia, that is, New England, but the offer was not 
accepted. After this he was mainly engaged in producing pam- 
phlets, books, and maps, the design of which was to  excite an 
interest in the colonization of America and now especially that 
part of it  he had named New England. H e  died in  June, 1631. 
He was buried in St. Sepulchre's Church, London. 

Smith's principal writings, the titles being given in modern 
spelling and abbreviated form and in the order of their publica- 
tion, are as  follows: A True Relation (1608); A Map of Virginia 
(1612); A Description of New England (1616) ; New England's 
Trials (1620); The Gelneral History o f  Virginia, New England, 
and the Summer Isles (1624) ; An Accidence for A12 Young Seame~l 
(1626); the same work recast and enlarged and given the title 
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A Sea Grammar (1627) : The True Travels (1630) : Advertise- I 
ments for the Unexperienced Planters (1631). 

The best edition of Smith's works is that edited by Professor 
Edward Arber, and published in Birmingham, England, in 1884. 
I n  this are also printed most of the pamphlets of his contempo- 
raries, including those unfriendly to Smith, so that the reader 
may be able to examine without trouble all the first-hand accounts 
of the settlement of Jarnestown. The latest biography is by E. K. 
Chatterton. This was published in 1927 as one of the Golden Hind 
Series, which contains the biographies of the great Elizabethan 
seamen and explorers who gave lustre to  that age. 'This book con- 
tains a full bibliography of Smith's own writings, and a very 
extensive list of the writings in reference to him. An engraving 
was made of Captain John Smith from life by Simon van der 
pass, which has been reproduced many times. There is in the 
Virginia State Library a recently acquired portrait of an English- 
man dressed in Turkish costume, which experts pronounce an 
original portrait of Captain Smith. (H. R. Mcl.) 

SMITH, JOHN RAPHAEL (1752-1812), English painter 
and mezzotint engraver, son of Thomas Smith of Derby, land- 
scape painter. E e  repr~duced some forty of Reyno!ds' ~ ~ u l h ~ ,  
some of these ~ l a t e s  ranking among the masterpieces of the 
art of mezzotint, and was appointed engraver to the prince of 
Wales. ~e had an extensive connection as a print-dealer and 
~ublisher ,  and would have been wealthy but for his dissipated 
habits. He was a companion of George Morland, whose 
figure-pieces he excellently mezzotinted. He died at Doncaster on 
hlarch 2, 1812. AS a mezzotint engraver Smith occupies the very 
highest rank. His prints are delicate, excellent in drawing and 
finely expressive of colour. 

His small full-lengths in crayons and his portraits of Fox, Horne 
Tooke, Sir Francis Burdktt and the group of the duke of Devonshire 
and family support his claims as a successful draughtsman and painter. 
Other paintings are the subject-pictures, the "Unsuspecting Maid," 
"Inattention," and the "Moralist." 

SMITH, JOSEPH (1805-1844), founder of the Mormon 
religion, was born a t  Sharon, Vt. (U.S.A.), Dec. 23, 1805. I n  
1815 his parents moved to Palmyra, N.Y., on a hill near which 
Smith claimed to have unearthed in 1827, in answer to  a vision, 
the golden plates of the Book of Mormo?~.  With the aid of two 
optical instruments found with the plates Smith translated the 
characters they contained, which he said were "a revision of Egyp- 
tian hieroglyphics," and from behind a curtain dictated the matter 
to several scribes. I n  1830 the first edition of the Book of Mor- 
mon  was printed, and in the same year on April 6, some believers 
in his doctrines being found, Smith organized the "Church of 
Jesus Christ of Latter Day Saints." Subsequent revelations con- 
tinued to be reported by Smith from time to time according to 
which the details of the church's organization and its laws were 
shaped. Smith directed the affairs of the church during its many 
trials and removals until he was killed, June 27, 1844, by a mob 
which attacked the jail a t  Carthage, Ill., in which he was con- 
fined. (See MORMONS.) 

SMITH, RICHARD BAIRD (1818-1861), British engineer 
officer, was born on Dec. 31, 1818, was educated at  Lasswade and 
Addiscombe, and joined the Madras Engineers in 1838. Being 
transferred to  the Bengal Engineers, he served through the second 
Sikh war. I n  the Indian Mutiny, when Delhi was invested, he 
was appointed chief engineer in charge of the siege works. and 
prevented Wilson from relaxing his hold on Delhi until the 
arrival of John Nicholson with reinforcements from the Punjab, 
and of the siege train from Phillour. Nicholson then joined Baird 
Smith in compelling Wilson to make the assault, which proved suc- 
cessful, on Sept. 14. After the Mutiny he was made A.D.C. to  
Queen Victoria, and became secretary to the Government of 
India in the public works department. He died a t  sea on Dec. 
31, 1861. H e  married a daughter of D e  Quincey, who long sur- 
vived him. 

See Colonel H .  M. V'ibart, Richard Baird Smith ( 1897 ) .  

SMITH, ROBERT (1689-1768), English mathematician, 
was born in  1689, probably at  Lea near Gainsborough. After 
attending Leicester grammar school he entered Trinity College, 
Cambridge, in 1708, and becoming minor fellow in I 714, major 

fellow in 1715 and senior fellow in 1739~ was chosen master in 
1742, in succession to Richard Bentley. From 1716 t o  1760 he 
was Plumian professor of astronomy, and he died a t  Cambridge 
on Feb. 2, 1768. He published A Compleat Sys tem of Opticks 
in 1738, which gained him the sobriquet of "Old Focus," and 
Harmo7zics, or the Philosophy o f  Musjcal Sounds in 1749. H e  
was the founder of the Smith's prizes at  Cambridge, leaving 
F3,5oo South Sea stock t o  the university for the purpose. 

See Alumni Cantabrigenses (Cambridge, 1 9 2 7 ) .  

SMITH, ROBERT (1757-1842), an ~~~~i~~~ statesman, 
was U.S. secretary of the navy, 1802-05, and attorney general. 
1805-09, under Jefferson; also secretary of state, 1809-11, under 
~ ~ d i ~ ~ ~ .  the last mentioned post he entered into an agree- 
ment with David M. Erskine, the British minister a t  Washing- 
ton, which was promptly repudiated by George Canning, the 
~ ~ i t i ~ h  foreign secretary; and, when canning sent the insolent 
Francis James Jackson to take ErskinePs place a t  Washington, 
it became necessary for Secretary Smith to break off all rela- 
tions with the British minister. Smith was much maligned by his 
enemies, the chief of whom was Albert Gallatin, who had been 
kept out of the ofice of secretary of state; and the reputation 
of Smith has subsequently suffered at  the hands of historians. 

a recent m i t e r  has pointed out that as a member of the 
Maryland legislature, and as secretary of the navy under Jeffer- 
son, Smith appeared eminently successful; and this wfiter has 
also shown that his work as secretary of state was of a high order, 
that Gallatinls charges against him (the mishandling of govern- 
ment funds) broke down completely, and that Gallatin, by 
threatening to resign as secretary of the treasury, prompted 
Madison to call for the resignation of Smith. After his retire- 

ment smith reviewed his career as secretary of state in an 
Address to  the People o f  the United States (June 1811). There- 
after he served in various positions in Maryland, and died on Nov. 
26, 1842, the last survivor of the electoral college of 1789, which 
elected George Washington first president of the United States. 

See Charles C. Tansill, "Robert Smith, Secretary of State," in 
Samuel Flagg Bemis (ed.), The American. Secretaries of State and 
Their Diplomacy~ iii' 151-200 

SMITH, SYDNEY (17 71-1845), English writer and divine, 
son of Robert Smith, was born a t  Woodford, Essex, on June 3, 
I 7;1, the son of a wealthy and eccentric landowner. Sydney was 
the second of a family of four brothers and one sister, all re- 
markable for their talents. While two of the brothers, Robert 
Percy, known as "Bobus," afterwards advocate-general of Bengal, 
and Cecil, were sent to  Eton, Sydney was sent with the youngest to  
Winchester, where he rose to be captain of the school. I n  1789 
he had become a scholar of New College, Oxford; he received 
a fellowship after two years' residence, took his degree in I792 
and proceeded M.A. in  1796. H e  was ordained priest a t  Oxford 
in 1796, and became a curate in the small village of Nether Avon, 
near Amesbury, in the midst of Salisbury Plain. The squire of 
the parish, Michael Hicks-Beach, engaged him after a time as 
tutor to  his eldest son. I t  was arranged that they should proceed 
to the university of Weimar, but, before reaching their destination 
Germany was disturbed by war, and "in stress of politics," said 
Smith, "we put into Edinburgh." This was in 1798. While his 
pupil attended lectures, Smith was not idle. H e  studied moral 
philosophy under Dugald Stewart, and devoted much time to 
medicine and chemistry. H e  also preached in the Episcopal chapel, 
where his practical brilliant discourses attracted many hearers. 

I n  1800 he published his first book, Six  Sennons, preached in 
Charlotte Street Chapel, Edinburgh, and in the same year, married, 
against the wishes of her friends, Catharine Amelia Pybus. They 
settled at  No. 46 George Street, Edinburgh. Towards the end of 
his five years' residence in Edinburgh, in Jeffrey's flat in Buc- 
cleuch Place, Sydney Smith proposed the setting up of a review 
as an organ for young malcontents. "I was appointed editor," 
he says in the preface to the collection of his contributions, "and 
remained long enough in Edinburgh to edit the first number" 
(October 1802) of the Edinburgh Review. H e  continued to write 
for the Review for the next quarter of a century, and his brilliant 
articles were a main element in its success. 
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Life in London.-He left Edinburgh for  good in 1803, when 

the education of his pupils was completed, and settled in London, 
where he was morning preacher at ~ ~ ~ k ~ l ~ ~  chapel, illayfair, and 
"alternate evening preacher" a t  the Foundling Hospital. He let- 
tured on moral philosophy at  the Royal Institution for three 
seasons, from 1804 to 1806, when the London world crowded to 
~ l b ~ ~ ~ ~ l ~  street to  hear him. tvith the brilliant reputation that 
Sydney Smith had acquired in the course of a few seasons in 
London, he would probably have obtained some good preferment 
had he been on the powerful side in politics. Sydney Smith's 
elder brother "Bobus" had married Caroline Vernon, aunt of the 
3rd ~~~d ~ ~ l l ~ ~ d ,  and he was always a welcome visitor at Holland 
House. His Whig friends came into office for a short time in 
1806, and presented him with the living of Foston-le-Clay in 
Yorkshire. H e  &rank from this banishment for a time, and 
discharged his parish duties through a curate; but spencer per- 
ceval's Residence Act was passed in 1808, and after trying in 
vain to negotiate an exchange, he moved his household to York- 
shire in 1809. 

"Peter Pl~rnley.) '-Th~ Ministry of "All the Talentsn was 
driven out of office in  1807 in favour of a "no popery" party, 
and in that year appeared the first instalment of Sydney Smith's 
most famous production, Peter Plymley's Letters, on the subject 
of Catholic emancipation, ridiculing the opposition of the country 
clergy. I ts  full title was A Let ter  o n  the  Subject  o f  the  Catholics 
t o  m y  brother Abraha?)t who  lives in the Cozmtry, b y  Peter 
Plymley.  Nine other letters followed before the end of 1808, when 
they appeared in collected form. Rumours of Peter Plymley's 
identity got abroad. Lord Holland wrote to  him expressing his 
own opinion and Grenville's, that there had been nothing Iike it 
since the days of Swift (Memoi r ,  i. 151). H e  also pointed out that 
Swift had lost a bishopric for  his wittiest performance. Smith 
won the hearts of his yorkshire parishioners as quickly as he had 
conquered a wider world. There had been no resident clergyman 
in his parish for  150 years; he had a farm of 300 acres to keep 
in order; a rectory had to be built. All these things were attended 
to beside his contributions to  the Edinburgh Review. He con- 
tinued to serve the cause of toleration by ardent speeches in 
favour of Catholic emancipation. "I defy Dr. Duigenan,"' he 
pleaded, addressing a meeting of clergy in 1823, "in the full 
vigour of his incapacity, in the strongest access of that Protestant 
epilepsy with which he was so often convulsed, to have added a 
single security to the security of that oath." At this time appeared 
one of his most vigorous and effective polemics, A Let ter  t o  the  
Electors upon  the  Catholic Question (1826). 

L a t e r  Years.-Sydney Smith, after twenty years' service in 
Yorkshire, obtained preferment at  last from a Tory minister, 
Lord Lyndhurst, who presented him with a prebend in Bdstol 
cathedral in  1828, and two livings in the neighbourhood. From 
this time he discontinued writing for the Edinburgh Review on 
the ground that i t  was more becoming in a dignitary of the church 
to put his name to what he wrote. I t  was expected that when the 
Whigs came into Power Sydney Smith would be made a bishop. 
But though he was not without warm f r i e ~ ~ d s  at  headquarters, the 
opposition Was to0 strong for  them. One of the first things that 
Lord Grey said on entering Downing Street was, "Now I shall 
be able to do something for Sydney Smith"; but he was not able 
to do more than appoint him in 1831 to a residentiary canonry 
at St. Paul's in exchange for the prebendal stall he held at  Bristol. 
~e was as eager a champion of parliamentary reform as he had 
been of Catholic emancipation, and one of his best fighting 
speeches was delivered at  Taunton in October 1831 when he 

his the who 
had just thrown out the Reform Bill, with Mrs. Partington of 
Sidmouth, setting out with mop and pattens to stem the Atlantic 
in a storm. 

o n  the death of his brother Courtenay he inherited f50,00o, 
which put him out of the reach of poverty. He died at  his house in 
Green Street, London, on Feb. 22 ,  I8457 and was buried at 
Kensal Green. 

'Patrick Duigenan, M.P. for the city of Armagh, a protestant 
agitator. 

Sydney Smith's other publications include: Sermons (2 vols., 1809) ; 
The Ballot (1839) ; Works  (3  vols., 1s39), including the peter ~ l y m l e ~  
and the Singleton Letters and many articles from the Edznburgh 
Review; A Fragment on the Irish R o m ~ n  Catholic Church (1845) ; 
Sermons at St. Paul's . . . (1846) and some other pamphlets and ser- 
mons. Lady Holland says (Memoir, i. 190) that her father left an 
unpublished ms., compiled from documentary evidence, to exhibit the 
history of English misrule in Ireland, but had hesitated to publish it. 
This was suppressed by his widow in deference to the opinion of Lord 
~ ~ ~ ~ ~ l ~ ~ .  

See A Memoir of tlte Reverend Sydney Smith b y  his daughter, Lady 
Holland, with a Selection from his Letters edited by Mrs. [Sarah] 
Austin ( 2  ~01s. 1855) ; also A Sketch o f  the Li fe  a n t  Times o f  . . . 
Sydney Smith (1884) by Stuart J. Reid; a chapter on Sydney Smith" 
in Lord Houghton's Monographs Social and Personal (1873) ; A. 
Chevrillon, Sydney Smith et la renaissance des idtes libtrales e?z Angle- 
tevre au X I X e  sihcle (1894) ; and especially the monograph, with a full 
description of his writings, by G .  W. E. Russell in Sydney Smith (Eng- 
lish Men of Letters series, 1905). There are numerous references to 
Smith in contemporary correspondence and journals. 

SMITH, THEOBALD (1859-1934), American ~athologistj  
was born at  Albany, N.Y., July 31, 1859. H e  graduated from 
Cornell (1881) and from the Albany medical college (1883). I n  
1884 he was appointed director of the pathological laboratory of 
the Bureau of Animal Industry, in the Dept. of Agriculture, a t  
Washington, where for 11 years he investigated infectious animal 
diseases. At the same time he was professor of bacteriology a t  
Columbian, later known as George Washington, university. 

From 1895 to 1915 he was director of the pathological lab- 
oratory of the Massachusetts State board of health, and after 
1896 was professor of comparative pathology at  Harvard. I n  
I915 he was appointed director of the department of animal 
pathology of the Rockefeller institute of medical research, a t  
Princeton, N.J. 

His numerous scientific papers include Investigations into the Nature, 
Causation, and Prevention o f  Texas or Southern Cattle Fever (1893) ; 
The Relation between Bovine and Human Tuberculosis (1896-98) ; 

Immunizing Ef fec t  of Neutral Toxin-antitoxin Mixtures in Diph- 
theria (1909) ; Milk-borne Epidemics of Human Streptococci (1915) ; 
The Protective Value of Colostrum (1922) ; The  Relation o f  Bovirze 
Infectious Abortion to ~ a l t a  Fever (1925). 

SMITH, SIR WILLIAM (1813-1893), English lexlcog- 
rapher, was born a t  Enfield in 1813 of Nonconformist parents. 
H e  taught himself classics while articled t o  a solicitor, entered 
University college, London, and took a post a t  University college 
school. H e  next turned his attention to lexicography. His first at- 
tempt was the Dictionary of  Greek R o m a n  Antiquities, which 
appeared in 1842. The greater part of this was written by  him- 
self. I n  1849 followed the Dictionary of Greek and R o m a n  
Biography, and the Greek and R o m a n  Geography in 1857. I n  this 
work some of the leading scholars of the day were associated 
with him. In  1850 he published the first of the school dictionaries; 
and in 1853 he began the Prilzcipia series, which marked a distinct 
step in the school teaching of Greek and Latin. The most impor- 
tant, perhaps, of the books edited by  William Smith were those 
that dealt with ecclesiastical subjects. These were the Dictionary 
of the  Bible (1860-65); the Dictionary of Christian Antiquit ies 
(1875-So), undertaken in collaboration with Archdeacon Cheet- 
ham; and the Dictionary o f  Christian Biograplzy (1877-87), 
jointly with Dr. Henry Wace. The Atlas, on which Sir George 
Grove collaborated, appeared in 1875. H e  edited Gibbon in 
1854-55, and was editor of the Quarterly Rev i ew  from 1867 t o  his 
death on Oct. 7,  1893. H e  was knighted in 1892. 

SMITH, WILLIAM (fl. 1596), English sonneteer. H e  pub- 
lished in 1596 a sonnet sequence entitled Chloris, or the  Complaint  

the  passionate despised ,yhepheard. H~ was a disiciple of 
Spenser, to whom the two first sonnets and the last are addressed. 
H, signed his name W. smith, and has sometimes been confused 
with the wentworth smith, who collaborated with 
John Day, William Haughton and others (1601-1603). 

SMITH, WILLIAM English geologist, called 
itthe ~~~h~~ of ~ ~ ~ l i ~ h  geology,,, and known among his acquaint- 
ances as 'iStrata Smith," was born a t  Churchill in  Oxfordshire on 
March 23, 1769. At 18 he became assistant to  Edward Webb, 
surveyor, of Stow-on-the-Wold, and traversed the Oolitic lands 
of Oxfordshire and Gloucestershire, the Lias clays and red marls 
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of Warwickshire and other districts, studying their varieties of 
strata and soils. I n  1791 his observations at  Stowey and High 
Littleton in Somersetshire first impressed him with the regularity 
of the strata. I n  1793 he executed the surveys and levellings for 
the line of the'soinerset coal canal, in  the course of which he con- 
firmed his supposition, that the strata above the coal were not 
horizontal, but inclined in one direction-to the east-so as to  
terminate successively a t  the surface. 

On being appointed engineer to the canal in 1794 he made a 
tour with r-egard to inland navigation. H e  carefully examined the 
geological structure of England, and corroborated his general- 
ization of a settled order of succession in the strata. In  1794 he 
coloured his first geological map-that of the vicinity of Bath- 
showing the ranges of the different strata across England. 

I n  1799 Smith dictated his first table of British Strata, now in 
the possession of the Geological society of London. I t  was headcd 
Order o f  the Strata, and their iinbedded Organic Remains, in the 
neighhourhood of Bath;  examirted and proved prior to 1799. I n  
1813 Joseph Townsend published, with acknowledgment, much 
information on the English strata communicated by William Smith, 
in a work entitled Tkc Chcracter of Moses estab!islted fnr plernrity 
as an Izistorian, recording events from the Creation to  the Deluge. 
Meanwhile Smith was completing and arranging the data for his 
large Geological U a p  of England and Wales, with part of Scotland 
(15 sheets, 1815). The map was reduced to smaller form in 
1819; and from this date to  1822 2 1  separate county geological 
maps and several sheets of sections were published in successive 
years, constituting a Geological Atlas of England and Jt'ales. 

Smith's collection of fossils was purchased in 1816-18 by the 
British Museum. I n  1817 a portion of the descriptive catalogue, 
Stratigraphical Systent of Organized Fossils, was published. I n  
1816 he had commenced the publication of Strata Identified b y  
Organized Fossils, with figures printed on paper to correspond in 
some degree with the natural hue of the strata. I n  this work (of 
which only four parts were published, 1816-19) is exemplified 
the principle he established of the identification of strata by 
their included organic remains. I n  183 I the Geological society 
of London conferred on Smith the first Wollaston medal; and from 
the government he received a life-pension of £100 per annum. 
The last years of his life were spent a t  Hackness (of which he 
made a good geological map), near Scarborough, and in the latter 
town. H e  died at  Northampton on Aug. 28, 1839. 

His Memoirs, edited by  his nephew, John Phillips, appeared in 1844. 
SMITH, WILLIAM FARRAR (1824-1go3), American 

general, was born at  St. Albans, Vt., on Feb. 17, 1824, and grad- 
uated from West Point in 1845, being assigned to the engineer 
branch of the army. I n  Aug. 1861 he became brigadier-general 
of volunteers, and in July 1862 he received promotion to the rank 
of major-general, U.S. Volunteers. Smith led with conspicuous 
valour a t  Antietam and later was placed at  the head of the VI. 
Corps of the Army of the Potomac, which he led at  the disastrous 
battle of Fredericksburg (9.v.). The recriminations which fol- 
lowed led to a general order in which Shi th  and several other 
senior officers of the army were dismissed and suspended by Gen. 
Burnside. As a brigadier-general Smith commanded troops in 
Pennsylvania during the critical days of the Gettysburg campaign. 
Later, in 1863, as chief engineer of the Army of the Cumberland. 
he conducted the engineer operations which reopened the "crack- 
er-line" from Chattanooga (9.v.) to  the base of supplies. For 
the Virginian campaign of 1864 Smith was specially assigned by 
Grant to  command the XVIII.  Corps, Army of the James, and he 
took part in the battle of Cold Harbor and the first operation: 
against Petersburg, after which, while absent on leave, he wa: 
suddenly deprived of his command by Grant. H e  resigned from 
the Volunteers in 1865 and from the U.S. Army in 1867. Aftel 
1881 he was engaged in civil engineering work. H e  died at  Phila- 
delphia on Feb. 28, 1903. 

SMITH, WILLIAM HENRY (1825-1 @ I ) ,  English man of 
business and statesman, was born in London on June 24, 1825 
His father was the founder of the distributing firm of W. H 
Smith & Son, in the Strand, and at  an early age he became 2 

partner and devoted himself to the business. In 1865 he contestec 

Westminster in the Conservative interest against John Stuart 
Mill. H e  failed, but he won the seat in 1868. H e  was secretary 
to the treasury (1874), first lord of the admiralty (1877), 
secretary for war (1885)) chief secretary for Ireland (1885), 
secretary for war (1886), and in the end of that year first lord 
of the treasury and leader of the House of Commons. H e  was 
no orator, and made no pretence to genius, but his success in 
these high offices was complete, and was due to the universal 
respect which was gained by his patience, good temper, zeal for 
the public service, and thorough kindness of heart. H e  died at  
Walmer Castle (which he occupied as Warden of the Cinque 
Ports) on Oct. 6, 1891. I n  recognition of his services a peerage 
in her own right was conferred on his widow, with the title of 
Viscountess Hambleden. 

SMITH, WILLIAM ROBERTSON ( I  846-1 894), Scot- 
tish philologist, physicist, archaeologist, Biblical critic, and editor, 
from 1881, of the 9th edition of this Encyc lop~d ia ,  was born on 
Nov. 8, 1846, a t  Keig in Aberdeenshire, where his father was 
Free Church minister. H e  was educated at home and a t  Aber- 
deen University, where he won, among other honours, the Fer- 
guson mathematical scholarship. I n  1866 he entered the Free 
Church college a t  Edinburgh as a student of theology. During 
two summer sessions he studied philosophy and theology a t  Bonn 
and Gottingen. From 1868 to 1870 he acted as assistant to the 
professor of natural philosophy in Edinburgh University. During 
this period he produced much original work in the experimental 
and mathematical treatment of electricity. I n  1870 he was ap- 
pointed and ordained to the office of professor of Oriental lan- 
guages and Old Testament exegesis a t  the Free Church college, 
Aberdeen. H e  was the pupil and personal friend of many leaders 
of the higher criticism in Germany, and from the first he advo- 
cated views which, though now widely accepted, were then re- 
garded with apprehension. The articles on Biblical subjects which 
he contributed to the 9th edition of the Elzcyclopadia Britannica 
distressed and alarmed the authorities of the Free Church. In  
1876 a committee of the General Assembly of that Church re- 
ported on them so adversely that Smith demanded a formal trial, 
in the course of which he defended himself with consummate 
ability and eloquence. The indictment dropped, but a vote of 
want of confidence was passed, and in 1881 Smith was removed 
from his chair. At the end of the trial he was probably rhe most 
popular man in Scotland. hfarks of sympathy were showered on 
him from all sides. 

In  1875 he was appointed one of the Old Testament revisers; 
in 1880-1882 he delivered by invitation, to very large audiences 
in Edinburgh and Glasgow, two courses of lectures on the criti- 
cism of the Old Testament, which he afterwards published (The  
Old Testament in  the Jezwish Chz~rcIz, first edition 1881, second 
edition 1892, and The Prophets of Israel, 1882, which also passed 
through two editions); and soon after his dismissal from his chair 
he joined Professor Baynes in the editorship of the Encyclopedza 
Britannica, and after Professor Baynes's death remained in su- 
preme editorial control till the work was completed. His versa- 
tility, firmness combined with tact, width of view, and pains- 
taking struggle for accuracy were largely responsible for the 
maintenance of its high standard. But he did not let his other 
duties interfere with his Semitic studies. H e  visited Arabia, 
Egypt, Syria, Palestine, Tunis and southern Spain, and had an 
intimate knowledge of, and personal acquaintance with, not only 
the literature, but the life of the East. His early friendship 
with J. F.  McLennan, that most original student of primitive 
marriage, had a great influence on Smith's studies, and his atten- 
tion was always strongly attracted to the comparative study of 
primitive customs and their meaning. His chief contributions to 
this branch of learning were his article SACRIFICE in the Encyclo- 
pedia Britannica, his Kinship and Marriage zn Early Arabia 

1 (Cambridge, 1885), and above all his Lectures o n  the Religion 
of the Semites (1st edition 1889, 2nd edition 1894). His origi- 
nality and grasp of mind enabled him to seize the essential among 

1 masses of details, and he had in a marked degree the power of 
carrying a subject farther than his predecessors. 1 In 1883 Robertson Smith was appointed Lord Almoner's Pro- 
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fessor of Arabic at  Cambridge, which henceforth became his 
home. He  occupied rooms in Trinity college till 1885, when he 
was elected to a professorial fellowship a t  Christ's college. In  
1886 he became university librarian, and in 1889 Adams pro- 
fessor of Arabic. In 1888-1891 he delivered, as Burnett lecturer, 
three courses of lectures a t  Aberdeen on the primitive religion of 
the Semites. Early in 1890 grave symptoms of constitutional 
disease manifested themselves, and the last years of his life were 
full of suffering, which he bore with the utmost courage and pa- 
tience. He never ceased to work, and when near his end was 
actively engaged in planning the Encyclopaedia Biblica, which he 
had hoped to edit. He died a t  Cambridge on March 31, 1894, and 
was buried at  Keig. Small and slight in person and never robust 
in health, Robertson Smith was yet a man of ceaseless and fiery 
energy; of an intellect extraordinarily alert and quick, and as 
sagacious in practical matters as i t  was keen and piercing in 
speculation; of an erudition astonishing both in its range and in 
its readiness; of a temper susceptible of the highest enthusiasm 
for worthy ends, and able t o  inspire others with its own ardour; 
endowed with the warmest affections, and with the kindest and 
most generous disposition, but impatient of stupidity and ready 
to  blaze out a t  whatever savoured of wrong and injustice. The 
sweetness and purity of his nature combined with his brilliant 
conversational powers to render him the most delightful of friends. 

See the Life by J. S .  Black and G.  W. Chrystal (1912); see also 
James Bryce, Studies in Contemporary Biography (1903). 

SMITH, SIR WILLIAM SIDNEY (I 764-1 840), English 
admiral, was born at  Westminster on July 21, 1764, and entered 
the navy. I n  Jan. 1780 he was appointed lieutenant of the 
"Alcide" (74) after serving at  Cape St. Vincent under Rodney; 
and in May 1782 was made commander of the "Fury" sloop, and 
promoted captain. He was knighted for his services (1790-92) 
in advising the king of Sweden during the war with Russia. I n  
1793 he assisted Lord Hood in the attempt to burn the enemy's 
ships at  Toulon. In 1796 he  was captured while hunting French 
privateers in the Channel, and imprisoned in Paris, whence he 
made his escape in 1798. I n  1799 he left Constantinople, where he 
was plenipotentiary jointly with his brother, and hastened to the 
relief of St. Jean d'Acre, compelling Napoleon to raise the siege 
in May. For this exploit he received an annuity of f 1,000. Smith 
co-operated with Abercromby in Egypt, and was wounded at  
Aboukir. Promoted rear-admiral of the blue in 1805, he was sent 
in 1806 to Sicily and Naples, and relieved Gaeta and captured 
Capri. Proceeding to Malta in  1807, he destroyed the Turkish 
fleet off Abydos, and in the following November blockaded the 
Tagus and assisted the Portuguese royal family to embark for 
Rio de Janeiro. Recalled from Rio de Janeiro, where he had 
been sent as commander-in-chief (1808), owing to his quarrel 
w ~ t h  the British minister, he was made a vice-admiral of the 
blue (1810) and in 1812 was sent to the Mediterranean, as second 
in command under Sir Edward Pellew. Made K.C.B. in 1815, 
and admiral in 1821, he died on May 26, 1840, at Paris. His 
self-assertion brought him into conflict with many of his con- 
temporaries, including Nelson and Sir John Moore, but he was 
a daring and ingenious officer. 

See Barrow, Life of Admirat Sir W .  S. Smith ( z  vols., 1848). 

SMITH COLLEGE, an institution for the higher education 
of women, at Northampton, Mass. I t  was founded by the will of 
Sophia Smith (1796-1870) of Hatfield, who chose the neigh- 
bouring town of Northampton as the site of the college, and 
selected the first trustees. The college was chartered in  1871 and 
opened in I 875. 

The equipment of the college in 1937 consisted of a campus of 
12oac., including thirty acres for athletics; 46 dwelling houses 
for students, laboratories for zoology, botany, geology, physics, 
chemistry, psychology and phonetics, the Lyman plant houses 
and a botanic garden, and astronomical observatory, a library of 
24o,ooovols., the Hillyer and Tryon art galleries, a swimming 
pool, an infirmary, a students' building, an auditorium seating 
2,400, two gymnasiums, Sage Hall for music, and two boat houses. 

All students enter by the examinations of the college entrance 
examination board. The undergraduate courses which are chiefly 

elective, lead to the degree of bachelor of arts. Since 1920 an 
honours system has been in operation, by which selected students 
in their last two years concentrate on a special field of study under 
the direction of tutors, and are relieved from the rourine of courses 
and class examinations. Graduate courses lead to the degree of 
master of arts and, more rarely, to that of doctor of philosophy. 
The Smith college School for Social Work, with an eight weeks' 
summer session and supervised field work in various cities in win- 
ter, trains social workers with a special equipment in psychiatry 
and prepares for the degree of master of social science. In  1936- 
37 the college had 225 teachers, 1980 undergraduates, go graduate 
students, 334 in the School for Social Work, 73 in the Summer 
School of Music. The fees for tuition are $500 a year for under- 
graduates, $250 for graduates. Board and room cost $500. About 
$175,000 is distributed annually in scholarships and fellowships. 
The invested funds of the college total (1928) $6,266,000 and 
the land, buildings and equipment have cost $8,262,000. I n  1925 
a scheme was initiated of sending students specializing in modern 
languages to spend their junior year in study abroad under the 
direction of members of the college faculty. Students of French 
go to the universities of Dijon and Paris, of Italian to Perugia 
and Florence, of Spanish to Mexico City (beginning in I 93 7). Be- 
tween 40 and 50 students now take advantage of this annually. 
The college also sends students to Munich under the German 
Junior Year, Inc. The department of education conducts a Nurs- 
ery school (in co-operation with a Parents' Association) and a 
progressive day school. The Cambridge School of Architecture 
and Landscape Architecture is an affiliated graduate school of 
Smith college. The college publishes the Smith  College Studies in 
history, classics and modern languages, a series of volumes issued 
in celebration of its 50th anniversary, and in the field of zoological 
science an internationally edited Catalogue of the Hemiptera. 

The college is governed by a board of 15 trustees, four of 
whom are nominated by the alumnae (now numbering 14,977) 
and serve for eight years, the others, with the exception of the 
president, serving for ten years and retiring in rotation. The first 
president was Laurenus Clark Seelye (1875-1910); the second, 
Marion LeRoy Burton (1910-17); and the third William Allan 
Neilson (1917- ). (W. A. N.) 

SMITH-DORRIEN, SIR HORACE LOCKWOOD 
(1858-1930), British general, was born on May 26, 1858. He 
joined the army in 1876, took part in the Zulu War and in the 
Egyptian campaign of 1882 and, attached to the Egyptian army, 
served at  Suakim in 1884 and on the Nile in 1885-86. He  took 
part in the Tirah campaign of 1897-98, in the final advance to 
Kharturn in 1885 and later in South Africa. After being adjutant- 
general in India, he held the Aldershot command until 1912, when 
he was transferred to  the Southern command. 

On the death of Sir James Grierson in Aug. 1914, Sir H. Smith- 
Dorrien was appointed commander of the 11. Army Corps. His 
troops recefved the brunt of the enemy's onset a t  Mons, and, 
although his action in giving battle a t  Le Cateau was criticised, 
it was subsequently recognized that it saved the British Army 
from disaster. Afterwards he commanded his corps a t  the battle 
of the Marne, on the Aisne, and during the severe fighting in 
Flanders in October and November. On the splitting-up of the 
Expeditionary Forces into two armies he was appointed to the 
command of the 11. Difficulties with the commander-in-chief 
led, in April 1915, to his return to England where he was placed 
in charge of one of the Home Defence armies. I n  the following 
November he was chosen to take charge of the operations against 
German East Africa, but he fell ill on the voyage out, and had to 
return home. From 1918-23 he was governor and commander- 
in-chief of Gibraltar. After his retirement in 1923 he published 
(1925) Memories of 48 Years' Service. He died Aug. 12, 1930. 

SMITH'S FALLS, a town and outport of Lanark county, 
Ontario, Canada, on the Rideau river and canal, and the Canadian 
Pacific and Canadian National railways, 28 m. N.W of Brock- 
ville. Pop. (1941) 7,159. I t  contains saw, shingle, woollen and 
planing mills, and large agricultural implement works, and has 
weekly steamer connection with Ottawa by the Rideau river and 
canal. 
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SMITHSON, HENRIETTA CONSTANCE (1800-1854), 

Irish actress, the daughter of a theatrical manager, made her first 
stage appearance in 1815 a t  the Crow Street theatre, Dublin, as 
Albina Mandeville in Reynolds's Will. Three years later she 
appeared at  Drury Lane, London, as Letitia Hardy. She had no 
particular success in England; but in Paris, in 1828 and 1832, 
whither she first went with Macready, she aroused immense 
enthusiasm as Desdemona, Virginia, Juliet and Jane Shore. She 
had a host of admirers, among them Berlioz (q.v.1, whom she 
married in  1833. They separated in 1840. She died on March 3, 
1854. 

SMITHSON, JAMES (1765-1829), British chemist and 
mineralogist and founder of the Smithsonian Institution at Wash- 
ington, was born in France and first known as James Lewis Macie, 
taking the name of Smithson about the year 1800. He was edu- 
cated a t  Pembroke college, Oxford. H e  published analyses of cala- 
mines and other papers in the A~znals of Philosoplzy and Phil. 
Trans. The mineral name "smithsonite" originally given in his 
honour by Beudant to zinc carbonate, is now rarely used. In  1784 
he accompanied Faujas St. Fond to the Western isles. He was 
elected F R S in 1787 H e  died at Genoa on June 27,1829 HP he- 
queathed upwards of f roo,ooo to the United States of America 
to set up the Smithsonian Institution founded by act of Congress 
on Aug. 10, 1846. 

See "James Smithson and his Bequest" (with portraits), by W. J. 
Rhees, and "The Scientific Writings of James Smithson," ed. W. J. 
Rhees, Smithsonian Misc. Coll., vol. xxi. (1879-80). 

SMITHSONIAN INSTITUTION, an American institu- 
tion of learning in Washington, D.C., founded by the bequest of 
James Smithson (p.v.). His estate was left to a nephew, Henry 
James Hungerford, with the stipulation that should Hungerford 
die without issue the whole estate should go "to the United States 
of America to found a t  Washington, under the name of the Smith- 
sonian Institution, an establishment for  the increase and diffusion 
of knowledge among men." Hungerford died without issue in 
1835. There was much opposition in America to the acceptance of 
Smithson's bequest, especially by John C. Calhoun and others, 
who held that Congress had no power under the Constitution to  
accept such a gift, but it  was accepted, largely through the efforts 
of John Quincy Adams. 

Establishment- In Sept. 1838 froq,g60 in gold sovereigns 
was delivered from the clipper "Mediator" to the Philadelphia 
mint, where it  was recoined into American money, $508,318.46; in 
1867, after the death of Hungerford's mother, a residuary legacy 
of $26,210 was received and the fund then amounted to $650,000. 
By savings of interest, and by other gifts, notably that of $250,000 
from Thomas George Hodgkins (d. 1892) of Setauket, Long 
Island, N.Y., the fund was increased. In  1928 it  amounted to 
about $1,5oo,ooo. After 10 years of debate Congress accepted 
the trust and created by enactment a n  "establishment" called the 
Smithsonian Institution, consisting of the president, the vice- 
president, the chief justice and the members of the president's 
cabinet. I t  has a secretary, the executive officer of the institution, 
who is also the keeper of the National Museum. Smithson's 
money, a great fortune in that day, was lent to the U.S. Treasury, 
the Government agreeing to pay perpetually 6% interest upon it. 

In  the fundamental act creating the institution, Congress pro- 
vided that it should be governed by a board of regents, composed 
in 1928 of the vice president and chief justice, three members of 
the Senate, three members of the House of Representatives and 
six private citizens, two of them residents of the District of 
Columbia. The fundamental act also provided for a library and 
for a museum, which was to contain "objects of art and of foreign 
and curious research, and objects of natural history, etc.," belong- 
ing to the United States. The museum was later designated the 
United States National Museum, but remains under the direction 
of the Smithsonian Institution. 

The first meeting of the regents occurred on Sept. 7, 1846, and 
in the autumn of the same year they elected as secretary Joseph 
Henry (q .v . ) ,  then a professor a t  Princeton, known for his experi- 
ments on the electromagnet and other subjects relating to elec- 
tricity. Under his guidance the institution took shape. Henry 

seized the unique opportunity offered by the opening up of the 
great western areas of the United States, to  make coliections of 
fauna and flora, and to study the Indian tribes. A principal 
feature of his administration, also, was the establishment of inter- 
national exchanges of scientific literature. About 1900 there took 
shape, with international co-operation, Henry's idea of a catalogue 
of the scientific literature of the world, and the Smithsonian was 
made custodian of the United States branch of the organization. 

The diffusion of knowledge was promoted by publishing ( I )  a 
series of periodical reports on the progress of diiferent branches 
of knowledge; (2) occasional separate treatises on subjects of 
general interest; and (3) monographs on subjects investigated by 
experts both within and outside the institution. Henry opposed 
the scheme for the gradual formation of a general library under 
the charge of the institution, and in 1855 committed the board of 
regents to  a repeal of the previous practice of spending one-half 
of the annual income on the museum and library, and this action 
was approved by an investigating congressional committee. I n  
1846 a plan was presented for the unification and systematization 
of weather observation under the institution. I n  Dec. 1847 an 
appropriation was made by the board for such meteorological 
research; in 1849 telegraphic transmission of meteorological 
intelligence collected by the institution was begun; in 18j0 a 
standard "Smithsonian barometer" (Arnold Guyot's improvement 
of Ernst's improved Fortin "cistern barometer"), was first dis- 
tributed; weather maps were successfully made in 1856. I n  1870 
the meteorological work of the institution was incorporated with 
the Signal corps, independent of the institution. Still later the 
U.S. Weather Bureau was established by act of Congress. After 
1854 Henry's annual reports contained a general appendix with 
reports of lectures, such as were held under the auspices of the 
institution until 1865, summaries of correspondence, special 
papers, etc. Before 1870 meteorology bulked largely in these 
reports; after that year there was more North American 
archaeology and ethnology. 

Development.-Spencer F.  Baird (q.v.), Henry's successor, 
incorporated in the general appendix annual reports on the prog- 
ress of the sciences, and he perfected Henry's system of inter- 
national exchanges, under which the institution, through agents 
in the principal cities of the world, exchanges its own publications, 
those of other departments of the U.S. Government, and those of 
learned societies, for foreign publications. Baird *ad been a t  the 
head of the U.S. National Museum, a branch of the institution. 
before he became secretary of the institution, and the museum 
particularly was developed during his administration. I t  was built 
up around the collections of the U.S. Patent Office, which were 
turned over to  it  in 18j8, and those of the National Institute, 
transferred to the Smithsonian in 1861, when the institute was 
dissolved. A part of the collection (including Smithson's collec- 
tion) was destroyed by fire in  1865. The small ar t  collection 
which remained was exhibited in the private Corcoran gallery 
until 1896. A new building for the museum was erected in  1881, 
and in 1911 the commodious and handsome Natural History 
building was added. 

The museum gained much valuable archaeological and ethno- 
logical material from the exploring parties sent out under J. W. 
Powell; excellent ichthyological specimens through Baird's posi- 
tion as U.S. fish commissioner; and general collections from the 
exhibits made at  the Centennial exhibition qf 1876 by the United 
States and foreign governments. I t s  great collection of plants 
is known as the National Herbarium. The Bureau of American 
Ethnology was established as a branch of the institution in 1879, 
when the various organizations doing survey work in the West 
united as the U.S. Geological Survey, and anthropological and 
ethnological research was transferred to  the Smithsonian Institu- 
tion. 

In  1887 Samuel P. Langley (q.v.), was appointed as assistant 
secretary of the institution, and succeeded as secretary upon 
Baird's death in the same year. In  1890 a small astrophysical 
observatory was built in the Smithsonian park; in 1891 an appro- 
priation was made for astrophysical work and $5,000 was con- 
tributed by the executors of Dr. J. H. Kidder (1842-1889). 



Langley's principal researches in the observatory were on the 
nature of the infra-red portion of the spectrum, and preliminary 
experiments indicating a possibility that variation of the sun 
produces important effects on the weather. His name is perhaps 
best known for  his pioneering work in aeronautics resulting in 
the publication of Ex$erime?zts in  Aerodynamics in  1891, and 
The Internal Work of the Wind in 1893. 

Under the terms of the Hodgkins bequest prizes were offered 
in 1893 for  research and investigation of atmospheric air in con- 
nection with the welfare of mankind; in 189j an award of $~o,ooo 
was made to Lord Rayleigh and Sir William Ramsay for their 
discovery of argon; and the Hodgkins medal was awarded to 
Sir James Dewar in 1899 and one to Sir J. J. Thomson in 1901. 
By acts of Congress of March 2, 1889, and April 30, 1890, the 
National Zoological Park was established under the institution; 
and in a park of 175 ac. in the valley of Rock Creek a small col- 
lection was installed which has since grown to be one of the 
foremost collections of animals in America. 

Mrs. Harriet Lane Johnston (1833-1903) left her ar t  collec- 
tion to  a national gallery of art, when such a gallery should be 
established, and in 19oG the supreme court of the District of 
Columbia decreed that the collection of the Smithsonian Insti- 
tution was a national gallery, and turned this collection over 
to the National Museum, whose ar t  collections have been called 
since that time the National Gallery of Art. They have been en- 
larged by the gift of a collection representing contemporary 
French artists. the Ralph Cross Johnson collection of old mas- 
ters, the William T. Evans collection, the Eddy bequest, the 
Ranger bequest and others. 

On Jan. 23, 1907, Charles Doolittle Walcott (9.v.) (18jo- 
1927), eminent geologist and palaeontologist, was elected secre- 
tary. During his administration of almost exactly 20 years the 
outstanding events for the Smithsonian were the gift by Charles 
L. Freer, of Detroit, of the Freer Gallery of Art, together with a 
large testamentary endowment, and the establishment of the 
National Gallery of Art as a distinct branch of the institution 
separate from the National Museum. The Freer gift comprised 
more than 9,000 pieces, including works of American artists, 
especially Whistler, Tryon, Thayer and T. W. Dewing, and of 
Japanese and Chinese masters, including precious screens, cera- 
mics and bronzes. Xear the close of Walcott's incumbency, great 
need being felt t o  increase the unrestricted income of the Smith- 
sonian, a strong movement was inaugurated among prominent 
Americans to  promote an increase of several millions in the 
endowment. 

On Jan. 10, 1928, Charles Greeley Abbot (1872- ), astro- 
physicist and assistant secretary from 1918, was elected secre- 
tary, and has continued the researches begun by Langley on the 
variation of the sun's radiation, improving instruments and 
methods, and establishing three first class solar observatories in 
widely separated regions of the earth. 

The Smithsonian park occupies a square equivalent to nine 
city blocks, almost exactly the same size as the Capitol grounds. 
The oldest building, that of the institution proper, was erected 
in 1847-1855. I t  is of Seneca brown stone in a mingled Gothic 
and Romanesque style, designed by James Renwick, and is located 
in the S.W. part of the grounds. S.E. of i t  is the arts and indus- 
tries building of the U.S. National Museum (330 ft.sq.), erected 
in 1881; and on the N. side of the park is the Natural History 
building of the National Museum (1911). S.W. of the original 
Smithsonian building is the Freer Gallery of Art. The note- 
worthy aeroplane exhibit, and the Astrophysical Observatory, 
occupy temporary structures S. of the original building. On the 
grounds is a bronze statue of Joseph Henry by W. W. Story. 

The institution publishes : Annual Reporfs ( I  846), in which 
the Reports of the National Museum were included until 1884- 
since then the Museum Reports have appeared as separate vol- 
umes; Smithsonian Contributions to Knowledge (1848); Smith- 
sonian Miscellaneous Collections (1862); Proceedings o f  the 
United States National Museum (1878); Bulletins of the United 
States National Museum (1875)~ containing larger monographs 
tKan those printed in the proceedings; and occasional Special 

Bulletins; Annual Reports of the Bureau of American Ethnology 
(1880) ; Bulletins of the Bureau of American Etltnology ( I  887), 
including The Handbook of American Indians Nortlz of  Mexico ' 

(1907), pt. I being Bulletin 30; and Contributions to  North Amer- 
ican Ethnology (1877-1893) ; Annals of the AstroPhysical Ob- 
servatory (1900) ; and Catalogzles of the Natio?zal Gallery o f  
Art (1922). 

BIBLIOGRAPHY.-See The Smithsonian Institution, 1846-1896: The 
History of its First Half-Century (1897) ; Wm. J. Rhees, Smithson and 
His Bequest, Smithsonian Miscellaneous Collections (1880) ; TIze 
Smithsonian Institution, Smithsonian Report for 1925 ; Richard Rath- 
bun, The National Gallery of Art, Bulletin 70 of the U.S. Kational 
Museum, 1909. (C. G. A.) 

SMITHSONITE, a mineral species consisting of zinc carbo- 
nate, ZnC03, and forming an important ore of zinc. I t  is rhombo- 
hedral in crystallization and isomorphous with calcite and chaly- 
bite. Distinct crystals are rare; they have the form of the primi- 
tive cleavage rhombohedron. Botryoidal and stalactitic masses 
are more common, or again the mineral may be compact and 
granular or loose and earthy. The hardness is 4.5; specific gravity, 
4.4. The colour of the pure mineral is white; more often i t  is 
brownish, sometimes green or blue : a bright-yellow variety con- 
taining cadmium has been found in Arkansas, and is known locally 
as '(turkey-fat ore." The pure material contains 52% of zinc, 
but this is often partly replaced isomorphously by small amounts 
of iron and manganese, traces of calcium and magnesium, and 
sometimes by copper or cadmium. 

Smithsonite is found in beds and veins in limestone rocks, and 
is often associated with galena and blende. I t  is a product of 
alteration of blende, having been formed from this by  the action 
of carbonated waters; or in many cases the zinc sulphide may 
have been first oxidized to sulphate, which in solution acted on 
the surrounding limestone, producing zinc carbonate. The latter 
mode of origin is suggested by the frequent occurrence of smith- 
sonite pseudomorphous after calcite, that is, having the form of 
calcite crystals. I t  occurs in  large amount in the province of 
Santander in Spain, in Missouri, and a t  several other places where 
zinc ores are mined. The best crystals are from Chessy near Lyons 
and Broken Hill in Northern Rhodesia. A translucent botryoidal 
smithsonite banded with blue and green is found a t  Laurion in 
Greece, and has sometimes been cut and polished for small orna- 
ments. In  Britain, smithsonite is usually called calamine. 

SMOHALLA or SHMOQULA (i.e., "preacher"), a re- 
ligious prophet of the North American Indians and founder of the 
sect called Dreamers, was born in the Columbia river valley about 
1820 and became chief of the Wanapum tribe in  Washington 
State. On one occasion after a tribal fray he  was left for dead, 
but recovered and journeyed through California, Mexico, Arizona 
and Nevada back to his home on the upper Columbia, where he 
announced that he had been in the spirit world and had returned 
with a new revelation. This consisted in  a return to  primitive 
Indian customs, and a ritual combining genuine Indian features 
with what he remembered of Roman Catholic ceremonies. 
Smohalla had frequent trances and his influence extended over 
most of the tribes of eastern Washington and Oregon and western 
Idaho. The sect gave much trouble from 1870 to 1885 by refus- 
ing to come under reservation restrictions. A church was estab- 
lished at  Priest Rapids on the upper Columbia, and one a t  Union 
Gap on the Yakima reservation. Smohalla died about 1908 but his 
religion continued t o  be influential. 

See J. Mooney, "The Ghost-d2nce Religion," in 14th Ann. Rep. 
Bureau of Ethnology (1896). 

SMOKE: IN WARFARE. Since Biblical times, a t  least 
--probably for unrecorded ages earlier-smoke has been employed 
when circumstances were propitious for screening troop move- 
ments from hostile observation. By the time of the World War of 
1914-18. several chemical agents especially designed for screening 
purposes had been developed. Thus "smokes" possessing various 
characteristics were used, and not infrequently, during that 
struggle. Even so, the idea of their wide tactical employment was 
given scant consideration, their use being confined to certain 
special situations. Between the termination of that conflict, how- 
ever, and the outbreak of the European war which began in 1939, 
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smoke received an enormous amount of study by the military of I 
all nations. The result was the standardization of smokes of two 
different types-"screening" and "irritant." 

Screening Smokes.-White phosphorus has received wider at- 
tention, and is in more general use than any other screening agent. 
Physically a heavy solid, i t  is commonly loaded (for land warfare) 
in chemical mortar and artillery shell to I j jmm. (6in.) calibre. 
  he effectiveness of the screen set up by these depends not only 
upon the direction and intensity of the wind, but upon atmos- 
pheric conditions as well. Thus the best results are accomplished 
when there is a steady (not intermittent) breeze with a velocity 
of from 3 to 1 2  m.p.h., paralleling the front of the target area, 
and On that are cool, and smoke then 
tending to cling longer to  the ground. Since white phosphorus 
possesses, in addltion to its screening properties. that of spontaneous 
ignition on exposure to the air, it exerts a distinctly adverse effect on 
the morale of personnel subjected to its fire, as bits of the burning 
compound, scattered in all d~rections by the bursting shell, will cause 
serious burns. In addition to its artillery uses, this agent may also be 
dropped in bombs from aeroplanes, these producing, when they strike 
the ground, clouds of dense white smoke which ordinarily persist 
from five to ten minutes. The aeroplane chemical bomb, 
as it does s0-6~% of its in chemicals, 1s much more eficlent 
than the chemical shell in which but 1+1j% of the weight is con- 
tributed by the chemical filler. In naval operations the white-phos- 
phorus-loaded shell can be used with great effect against coastal forti- 
fications, so beclouding the latter (especially when supplemented by 
aero-chemical attack) as in some instances to render their fire wholly 
ineffective, although the vessels themselves can still find their target. 
Sulphur trioxide, another important screening agent, is ejected from 
aeroplanes not in the form of bombs, but as a spray. Titanium 
tetrachloride (a liquid) is, like white phosphorus, fired in artillery 
shell for screening purposes, also for "adjustment" (finding the correct 
range) preparatory to the employment of liquid gas shell. Either zinc 
chloride or (more commonly) hexachlorethane may be used as the 
obscurant element in the smoke candle-rows of which are placed 
on the ground and touched off when the wind is propitious. Am- 
monium chloride, possessing an "efficiency of dispersion" of but 32% 
(other screening smokes showing efficiencies of 66% to 80%) is not 
widely used. It  is best employed at high relative humidities (over 
75-8070) when its powers become greatly enhanced. 

I r r i t a n t  Smokes.-Adamsite, the only example of this class in 
general use (U.S.A.), is an arsenical compound of rather complex 
structure, liberated chiefly from grenades-and candles-but capable 
of being loaded into artillery shell. It  is not highly toxic, but produces 
violent nausea and vomiting. Effective in very minute concentration, 
it will seek out and penetrate the slightest weak point in a mask. 
Since a smoke may thus possess irritant, as well as screening proper- 
ties, it is not unusual for troops to don masks whenever chemical shell 
of any type are fired against them. This at once reduces efficiency, 
men firing the shoulder rifle in masks attaining scores some 17% below 
those recorded when unmasked. When masked and firing at a smoke- 
covered target, their accuracy is curtailed by 66%. When masked and 
themselves enveloped in a smoke screen, the scores fall to hut 8% of 
normal. 

Smoke is ordinarily most useful in the attack. It  is especially 
valuable in river crossings, enabling engineers to construct pontoon 
bridges with few casualties. 

F u t u r e  Developments.- In naval operations smoke screens will 
figure increasingly in attacks on coast and harbour defences, in land- 
ing foot troops on coastal beaches, and in facilitating the escape of 
weaker but swifter vessels from engagements with more powerful, but 
less speedy, opponents. Smoke screens will he used more and more- 
on land-to facilitate river crossings, and in the infantry assault. T~ 
screen the advance of a battalion in assault during the full time it is 
under effective fire from opposing infantry weapons (about somin.) 
would require the expenditure of from 300 to 400 r ~ ~ n d s  of 44in. 
chemical mortar ammunition-an achievement impossible under 
present conditions. But such screening will so materially reduce 
casualties that increasing effort will undoubtedly be made toward 
realizing this ideal. 

The smoke-laying tank, as yet but in its primitive stages, will soon 
find employment approaching that of the smoke-laying aeroplane. A 
single tank carrying 1,ooolb. of some obscurant agent can set up a 
screen the development of which by (155mrn. howitzer) shell would 
require the expenditure of 10,ooolb. of the latter-quite apart from any 
consideration of the weight of the guns to be brought into position. 
Such patent economies of material and effort are not likely to be 
overlooked. (See CHEMICAL WARFARE.) 

BIBLIOGRAPIIY.-F~~~ Chelnical Warfare Miscellany (Chemical 
Warfare School, 1940) the following: R. T. Beurket, "The Tactical 
Employment of Smoke," The Military Engineer; G J. B. Fisher. 
"chemicals, How, When, and Where?" Infantry Jouynal; W. F. 
Heavey, "Engineers in Chemical Warfare," The Military Engtneer; 
A. L. Kibler, "The Mechanism of Smoke Screens," Army Ordnance; 
A. M .  Prentiss, "Chemicals and Coast Defense," Coast Artillery Jour- 

nal; "Chemical Support of Infantry," Infantry Journal. Jones, Rarey 
and Icks, The filgbtzng Tanks Sznce 1916 (1933). ( C .  GD., 

SMOKE AND SMOKE PREVENTION. Smoke  a n d  
i t s  Production.- Smoke is a general term applied to the visible 
exhalations from burning materials. The character of smoke 
varies according to its source, which may be a waste heap, a bon- 
fire or a cigarette; but the smoke which is produced in by far 
the largest quantities, and which on account of its injurious eifects 
has become a serious economic problem, is that associated with 
the general use of raw bituminous coal as a fuel. 

Nearly all fuels consist essentially of carbon, hydrogen, oxygen 
and nitrogen, in various proportions and variously combined. I n  
addition they usually contain a little sulphur, while in solid fuels 
varying amounts of incombustible mineral ash are also incorpo- 
rated. ~f complete combustion were always no fuel 
would emit smoke, the final products in such an ideal case being 
limited to carbon dioxide, water vapour and free nitrogen, all 
quite innocuous gases, and invisible unless the water vapour con- 
denses to  a cloud of steam. There would, however, if 
were present, also be produced small quantities of sulphur dioxide 
gas, which, although also invisiblc, has a pungcnt smc!!, and i:: 
contact with air and moisture tends rapidly to  be converted into 
a corrosive acid; while the mineral constituents remain un- 
burned in the form of ash' 

To  achieve such finality it  is necessary only that a fuel should 
be brought into contact with enough air for full oxidation while 
maintained a t  a temperature high for combustion to 
take place. These are 
"0 means easy to realise, and in practice some proportion of a 
fuel always eludes complete combustion. The unburned products 
vary widely both'in amount and in composition according to the 
nature of a fuel and the manner of its use, being in some circum- 
stances inappreciable, in others very large.  he^ are moreover 
not necessarily in the form of smoke, since with insufficient air 
carbonaceous materials may emit gaseous intermediate products 
such as carbon monoxide and unsaturrted hydrocarbons; but 
whether or not smoke is produced, imperfect combustion is al- 
ways indicative of thermal loss. The heat which a given weight 
of carbon liberates in oxidising to carbon monoxide, for instance, 
is less than one-third that generated by its complete combustion 

dioxide' 
Thorough x h i x t u r e  with air is relatively easy to  secure in the 

case of gaseous fuels, which in properly constructed and properly 
adjusted burners produce neither smoke nor other unburned prod- 
ucts in appreciable quantity, inadequate air supply, however, 
Or the chilling or smothering of the flames, may result in the evo- 
lution of unburned gaseous products, including carbon monoxide 
and oxides of nitrogen, both highly poisonous; or in  extreme cases 
may even cause the deposition of soot. 

from "lid Fuels'-Owing the high 
density of solid fuels, the problem of bringing them into contact 
with sufficient air for complete oxidation is greatly intensified, 
and, even with an air supply far  in excess of that theoretically 
required, perfect combustion cannot in practice be counted upon. 
Certain forms of solid fuel, however, such as anthracite, which 
is naturally nearly free from volatile matter, or coke, from which 
the volatile matter of the original coal has been artificially ex- 
tracted, can be burned, if not completely, a t  least without smoke 
emission. With bituminous coals, on the other hand, smoke pro- 
duction to a greater or lesser degree, according to the circum- 
stances, is practically unavoidable; for such coals are subject to 
~ e c o m p o s ~ t ~ o n  at temperatures below the ignition point, with the 
evolution of combustible gases and ~ ~ n d e n s a b l e  tarry VaPourS. 
These are of SO complex a character, and under the action of 
heat are subject to such complicated chemical changes, that 
although the more readily ignitible constituents may burst into 
spasmodic flames, others almost inevitably escape unburned. Coal 
smoke consists of such unconsumed distillation products, in asso- 
ciation with carbon and tarry matter condensed by premature 
chilling of flame, together with dust and ash entrained by the 
upward rush of hot air and gases from the grate. some of this 
settles on the walls of the flue as soot; the remainder is carried 
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out through the chimney into the atmosphere with the excess air 
and gaseous products of combustion, both burned and unburned. 

Since 1920 the total home consumption of coal in Great Britain 
has averaged roughly 175 million tons annually, of which about 
40 million tons has gone to meet domestic requirements, most of 
the remainder being burned in industrial furnaces, mainly for the 
production of steam. Coals of relatively low volatile content are 
largely absorbed for steam raising purposes and when due atten- 
tion is paid to furnace design, stoking procedure and draught con- 
trol, they can be burned without much smoke and with remark- 
ably high efficiencies of steam generation. On the other hand, in 
certain metallurgical furnaces, etc., it is claimed that a smoky 
atmosphere is essential. 

Most of the British domestic coal supplies are drawn from 
highly bituminous seams, and since they are burned in a very 
haphazard and careless manner, with little possibility of proper air 
regulation, it  is not surprising to learn that the domestic chimney 
is on the whole responsible for far more than its proportionate 
share of smoke and soot. I n  London, domestic smoke forms more 
than two-thirds of the total, but in centres of iron, steel or 
pottery manufacture, or in the immediate vicinity of large works, 
industrial smoke may obviously preponderate. Apart from con- 
siderations of its quantity, however, domestic smoke is in char- 
acter dissimilar to, and far more objectionable than, factory 
smoke, in so far as it  contains relatively high proportions of tar, 
while boiler smoke consists largely of ash and dust. This point 
is amply illustrated by the following analyses, due to Professor 
Cohen, of soot from similar coal burned respectively in a sitting- 
room grate and a boiler furnace. 

Analyses of Soot from Domestic and Boiler Fires 

Boiler soot 
Original Domes- 

coal ticsoot Base . 2;: ! 110". I 
U P  UP (top) 

outcome of a conference held in London under the auspices of the 
Coal Smoke Abatement Society, a voluntary committee was ap- 
pointed for the investigation of atmospheric pollution. Initiated 
as a private body, this later became an advisory committee of 
the Meteorologicai Office, but in 1927 responsibility for the 
direction of subsequent work was transferred to the Department 
of Scientific and Industrial Research. Annual reports of the 
investigations undertaken and the results obtained have been 
published by H.  M. Stationery Office. The chief aim throughout 
has been the compilation and collation of systematic information 
respecting the nature and amount of atmospheric pollution in 
various localities, with a view to obtaining both seasonal varla- 
tions and variations from place to  place; but investigations of 
a more academic nature have also been undertaken. Standard 
methods of measurement have been adopted for the statistical 
work, which has been carried out in co-operation with various 
local authorities and institutions. 

Town air always contains large numbers of suspended solid 
particles, which of course are not derived exclusively from smoke, 
but include also dust, vegetable matter, etc. These tend gradually 
to settle down under the force of gravity. The impurities so 
deposited can be caught in a suitable receptacle and analysed, and 
if collected under similar conditions in different places afford 
material for interesting comparisons. The organisation of an 
investigation on these lines has formed the chief work of the 
above-mentioned committee, and in 1927 seventy-nine deposit 
gauges, maintained by thirty-four authorities, were in  operation. 
These return monthly records not only of the total weight of 
deposited matter, but also of its insoluble and soluble constituents 
separately. The insoluble fraction is further divided into com- 
bustible and ash, and is analysed for sulphates, chlorine and am- 
monia. The lowest deposits, measured in the smaller towns or in 
suburban districts, amount annually to some 75-100 tons per 
square mile; the highest deposits, measured in the heart of large 
industrial areas, reach ten times these figures. 

One of the most interesting features of these observations is 
the gradual alteration shown in the composition of the deposit 
from town to country, particularly in regard to carbonaceous 
matter and sulphates. I n  the heaviest deposits the proportion of 
carbonaceous and tarry matter is relatively high, usually amount- 
ing to 20-30% of the total, but in the lightest deposits it  may 
fall as low as 5-10%. On the other hand sulphates, which 
(as SOs) in city deposits account for only 5-1j% of the total, 
may rise to 20-30% in country districts. The relation between 
the different constituents is shown in the following table derived 
from the Reports of the Atmospheric Pollution Committee for 
two selected stations, one, Malvern, a remarkably clean one, the 
other, Newcastle-on-Tyne, representing a heavy deposit. 

Constitz~ents of Matter Deposited from the Atmosphere 

Carbon 
Hydrogen 
Nitrogen 
Ash . 
Tar 
Sulphur. 
Chlorine 
Acidity . 

Total solids . . 
Tar . . . 
C a r b o n a c e o u s  

matter 
Insoluble ash : 
Loss on ignition . 
Soluble ash . . 
Sulphates (as SOs) 
Chlorine . . 
Ammonia . . 

1 Malvern 
(3 years' average) 

Bituminous coal normally contains 1% to 2% of sulphur. Most 
of this is evolved in the gaseous form; but some is found in the 
soot, mainly in the combined state as ammonium sulphate; and 
some is left behind in the residue. The sticky nature of tarry 
soot causes it  to adhere tenaciously to objects with which it comes 
into contact, and since it  usually contains free sulphur acids in 
addition to ammonium sulphate, i t  has a destructive action upon 
stone, fabrics, metals and vegetation, apart from the widespread 
dirt and discolouration which it  causes. 

A number of investigators have made direct determinations of 
the actual amounts of soot emitted from burning coal, usually by 
aspirating a measured volume of the flue gases through suitable 
filters. Roberts-Austen, in analyses carried out in  connection 
with the 1884 London Smoke Abatement Exhibition, obtained 
from domestic grates soot equivalent to 6% by weight of the 
coal burned, a value in agreement with later measurements by 
Cohen and Hefford. Sinnatt, however, in experiments undertaken 
for the Manchester Corporation, found a corresponding soot loss 
of only 2%, but unburned gaseous products represented thermal 
losses of as much as 15-20%. Scheiner-Kestner's boiler furnace 
soot determinations gave values averaging under I%, but prob- 
ably in small inefficient plant, and certainly in other types of 
industrial furnaces, this amount is often exceeded. Further, it is 
not always feasible, even in efficient boiler practice, to  avoid 
altogether an escape of unburned gaseous products. For while it  
is desirable in the interests of economy to aim a t  complete com- 
bustion, increase of excess air to this end is justifiable only so long 
as the additional heat generated is sufficient to offset the increased 
losses in  sensible heat. 

Jnves t iga t ion  of Atmospheric  Pollution.- In 1912, as the 

69.30 
4.89 
1.39 
8.48 
1.64 
1.74 
0.27 
0.0 
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6.6 
14.9 
23.7 
54.8 
23.2 
5.8 
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40.50 
4.37 
4.09 

18.16 
25.91 

2.99 
5-19 
0.39 

Newcastle-on-Tyne 
( 5  years' average) 

sq.mile total Tons per I % Of 
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19.24 
2.71 
0.23 

73.37 
0.09 
2.76 
0.11 

1.62 

Selective effects .are to  be expected in  the deposition of atmos- 
pheric impurities, for the larger particles naturally fall most 
quickly and are therefore deposited in the more immediate neigh- 
bourhood of their source; but there are also present in  smoke 
numerous particles so small that they become thoroughly mixed 
up with the air by  eddies and may be carried many miIes on 
the wind before ultimately reaching the ground or coming t o  rest 
on buildings or vegetation. Owens has devised an automatic 

16.66 
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75.04 
0.28 
2.07 

0.75 
1.04 

21.80 
1-44 
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66.04 
0.80 
2.58 
1.46 
0.58 

27.00 
1.68 
1.09 

61.80 
1.14 
2.84 
1-60 
0.47 
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instrument for filtering hourly through special discs of paper a 
measured volume of air, and so obtaining information in regard 
to the progressive changes in the quality of black suspended mat- 
ter. In  London the suspended impurity is at its minimum between 
midnight and 6 A.M., subsequently rising rapidly owing to the 
lighting of fires, to a maximum at  g or 10 A.M., after which it 
gradually falls again; the summer charts are naturally less black 
than the winter ones. Sundays are on the whole the cIeanest days, 
and certain characteristic differences between different week-days, 
varying from place to place, are exhibited. Owens has also ex- 
amined microscopically the number and nature of the suspended 
atmospheric impurities, and has been able in some cases to recog- 
nize salt crystals, mould cells, etc., in addition to soot particles 
and fused ash. 

Ev i l  Effects of Smoke.-Smoke not only damages health, 
property and vegetation, but in addition entails greatly increased 
expense in general maintenance, washing, cleaning, and artificial 
lighting. It is also indicative of a loss of fuel which in soot alone 
probably amounts to at  least t million tons annually, while un- 
burned gaseous products of combustion are responsible for still 
more serinns thermz! !asses. 

The duration of sunshine in such towns as Leeds, Sheffield and 
Manchester is  in the winter months less than half that in outlying 
districts. I n  summer the deficiency is less marked but the inten- 
sity is a t  all times impaired, particularly in respect of the ultra- 
violet rays, which are now recognized as being so essential to 
health. A similar state of affairs holds in London but a steady 
improvement has been in progress for many years, and while in 
the period 1881-1885 the City of London and Westminster re- 
ceived only 20% of the sunshine registered at  Kew, by 1916-1920 
the corresponding proportion had risen to 53%. 

Were it not for the action of the wind in spreading smoke, and 
its tendency to rise to the upper layers of the atmosphere, which 
normally are cooler than those down below, fog would be an 
everyday occurrence in thickly populated districts. Still weather, 
indeed, is in winter usually accompanied by more or less dense 
smoke fog, or haze, especially since on cold, clear nights radi- 
ation to space chills the surface layers of air and is liable to pro- 
duce in the atmosphere a "temperature inversion," or increase of 
temperature with height, which checks the upward drift of chim- 
ney products. Smoke also contains hygroscopic particles which 
act as nuclei for the condensation of water vapour and tend to 
produce wet fogs in chilled air. As might be expected, not only the 
number of carbon particles but also the amounts of carbonic and 
sulphurous acid rapidly increase during fog. 

The depressing effects of dirt and gloom perhaps scarcely need 
be insisted upon, but the exact relation between smoke and physi- 
cal welfare is impossible to assess, owing to the large number of 
other contributory factors. Smoky fog is certainly the signal for 
an increase in the number of deaths from pulmonary and cardiac 
diseases, but since such fogs are associated with special types 
of weather they are not necessarily its sole cause. Cohen and 
Ruston, however, quote an interesting investigation by Ascher, 
who by a comparison with industrial and nonindustrial areas was 
led to the conclusion that coal-dust, smoke and soot increase the 
death rate from acute lung diseases. 

The sulphur acids in soot or rain attack and destroy building 
materials, particularly limestones, slates and zinc. Sulphuric acid 
reacts with the carbonates of limestone, turning them into much 
more soluble sulphates, which are dissolved out by rain, often to 
be precipitated later in disfiguring incrustations. A simultaneous 
increase of volume tends to cause the stone to flake away, dis- 
integration being especially rapid if the sulphates are formed in 
cracks or flaws, for instance in stones possessing marked cleavage 
planes. Sandstones are not so directly affected as limestones, 
unless they contain a calcite binding material, the destruction of 
which may result in large masses being dislodged. 

The contrast between town and country gardens makes suffi- 
ciently apparent the detrimental effects of smoke upon vegetation. 
A deposit of soot, apart from the corrosive action of its acid 
constituents, not only impedes the transpiration of plants but also 
acts as a screen to sunlight. Acid rain is also directly harmful 

to plant life and affects adversely the soil, although soot is a 
valuable manure. The vitality of any type of vegetation usually 
suffers progressively as an industrial centre or large town is 
neared; crops diminish and reproductive powers are enfeebled. 
Evergreens become deciduous or may perish altogether, while 
many hardy perennials have to be replanted yearly. Some plants 
refuse altogether to grow in urban districts, others appear to be 
able to survive after a fashion almost anywhere. 

Prevent ion  of Smoke.-Broadly speaking, the prevention of 
smoke is to be sought both in improved methods of burning raw 
coal and in a wider development of the pre-treatment of coal for 
the production of potentially smokeless alternative fuels, such 
as gas and coke. 

There are grounds for regarding hopefully the prospects of 
industrial smoke abatement. The observation of scientific prin- 
ciples in furnace design and air regulation coupled with the adop- 
tion of continuous mechanical stoking have made possible the 
almost smokeless operation of modern large scale steam boilers, 
even when working on bituminous coals. Smokeless combustion 
is less easy to achieve in small hand-fired boiler furnaces, particu- 
larly in the periods immediately following the opening of the 
fire-door and the introduction of fresh charges of fuel; for the 
chilling effect of the cold fuel and the accompanying inrush of 
cold air, together with the increased resistance of the deeper fire- 
bed, tend to the escape of unburned distillation products. Careful 
and systematic stoking at  short intervals, however, by maintaining 
a fire of even depth with uniform air supply, can give surprisingly 
good results, and it is quite feasible in such a manner to improve 
greatly smoky plant. Courses of instruction in furnace manipda- 
tion have been inaugurated in a number of large industrial 
towns, and the education of stokers is under consideration by a 
London Joint Committee on Smoke Abatement appointed in 1927. 

Further, there is ample evidence to prove that coke is a con- 
venient and efficient boiler fuel, capable of giving results not 
inferior to those obtainable with coal. Its bulkiness, however, 
necessitates the use of relatively large furnaces, and the substi- 
tution of coke for coal in plant which is already hard-pressed 
to meet adequately the demands, would probably result in failure. 
There is taking place, especially in small-scale furnaces, a gradual 
development of the use of gas and oil, which not only can be 
burned without thick smoke, but contain less sulphur than coal. 
The possibilities of pulverised fuel are also attracting attention; 
in this form solid fuel can be burned completely, but the sulphur 
products are of course not reduced, and unless special precautions 
are taken a large proportion of the ash may be carried into the 
atmosphere as a gritty dust. The question of the necessity for 
smoke production in exempted trades and special processes is a 
controversial one, but there are known methods of removing soot 
and dust particles from flue gases, for instance by washing out 
with water, by centrifugal action or by electrical precipitation, 
though these naturally entail a certain amount of expense. Gas 
firing is being successfully adopted in certain branches of the 
pottery industry and both gas and electrical furnaces are making 
some headway in formerly smoky metallurgical processes; while 
for power production the use of electricity is steadily developing. 

There is little hope of burning bituminous coal smokelessly 
in domestic appliances and the only satisfactory solution in this 
field, apart from the wider adoption of central heating for large 
buildings, lies in its replacement by smokeless fuels. The possi- 
bilities of such a course are governed mainly by economic con- 
siderations. For certain purposes, such as cooking and intermittent 
heating gas, or in more limited circumstances, electricity, com- 
pares favourably with coal even in running cost ; but unfortunately 
at present prices the complete elimination of solid fuel is not 
feasible. Gas coke and anthracite suggest themselves as alterna- 
tives to coal, but both are somewhat difficult to ignite and, 
although suitable for use in stoves or independent boilers, they 
are not always altogether convenient in ordinary grates. Further, 
anthracite is expensive, even after taking into account its high 
calorific value. Hence the widespread interest which has been 
aroused in the possibility of establishing on a commercial scale, 
low temperature carbonisation processes for the production from 
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coal, a t  a cornpethive price, of ignitible solid smokeless fuels. 

Legislat ion A g a i n s t  Smoke.-As early as 1306 a Royal proc- 
lamation was issued, forbidding the use of coal in London, followed 
by a Commission to punish miscreants '!for the first offence with 
great fines and ransoms, and upon the second offence to destroy 
their furnaces." A further proclamation issued during Elizabeth's 
reign made illegal the burning of coal during the periods Parlia- 
ment was sitting. Nevertheless its use continued, for the great 
forests were dwindling before the agricultural needs of an increas- 
ing population, and wood was becoming both scarce and dear. 
I n  1648 Londoners unsuccessfully petitioned Parliament to pro- 
hibit the importation of coal from Newcastle on account of the 
injury suffered from smoke. 

The extraordinary industrial activity of the 19th century gave 
the coal industry further impetus and by 1819 the smoke nuisance 
had become so conspicuous that Parliament appointed a Com- 
mittee to enquire how far persons using steam engines and fur- 
naces could erect them in a manner less prejudicial to public 
health and comfort; but although it  was reported that evidence 
bore out the practicability of smoke prevention, no active steps 
were taken. Further Select Committees in 1843 and 1845 achieved 
some practical result; for sections were inserted in the Railway 
Clauses Act of 1845 requiring locomotives, and in the Town 
Improvement Clause Act of 1847 requiring factory furnaces, to 
consume their own smoke. 

Between 187j and 1926 English law relating to the excessive 
emission of smoke from industrial chimneys, with the exception 
of London, was administered under clauses in the Public Health 
Act 1875, which enacted that "any fireplace or furnace which 
does not, as far as practicable, consume the smoke from the 
combustible consumed therein . . . shall be deemed to be a 
nuisance," provided "that where a person is summoned before 
any Court in respect of a nuisance from a fireplace or furnace, 
the Court shall hold that no nuisance is created within the mean- 
ing of the Act if it is satisfied that such fireplace or furnace is 
constructed in such a manner as to consume as far as practicable 
(having regard to the nature of the manufacture or trade) all 
smoke arising therefrom; and that such fireplace or furnace has 
been carefully attended to by the person having the charge 
thereof." I t  has not been customary to attempt to  convict under 
this clause, owing to the difficulty of defining the term "prac- 
ticable," advantage usually being taken of a further and more 
workable clause that "any chimney (not being the chimney of a 
private dwelling-house) sending forth black smoke in such quan- 
tity as to be a nuisance, shall be deemed to be a nuisance liable 
to be dealt with summarily in the manner provided by the Act." 
Neither of these clauses was applicable to mines or to  certain 
specially exempted metallurgical processes such as smelting and 
the conversion of pig iron into wrought iron. London was covered 
by very similar but somewhat more severe provisions in its own 
Public Health (London) Act 1891, while certain modifications 
of the general clauses of the 1875 Act were introduced in various 
local Acts. Scotland also had separate legislation. 

The Public Health (Smoke Abatement) Act 1926 was largely 
the outcome of the work of a Departmental Committee on Smoke 
Abatement charged to examine the existing state of the law and 
its administration, and to make proposals to Parliament prior 
to its amendment. This Act modifies previous clauses by the im- 
portant phrase "notwithstanding that the smoke is not black 
smoke," although a conviction cannot be secured if the offender 
is able to prove that he "has used the most practical means for 
preventing the nuisance." Local authorities are empowered to 
"make by-laws regulating the emission of smoke of such colour, 
density or content as may be prescribed by the by-laws," and, 
further, to combine in carrying out their duties. Advantage of 
this latter provision was immediately taken in several districts. 
There should result a greater degree of uniformity in the definition 
of smoke nuisances. Concessions to metallurgical industries are 
retained and the Minister of Health is empowered to extend these 
by Provisional Order to other trades or processes. Domestic grates 
are also exempted, but power is given to make by-laws requiring 
the provision in new buildings other than private dwelling-houses 

of such arrangements for heating and cooking as are calculated ta  
prevent or reduce smoke emission. 

Owing to the wider use of central heating, the more recent devel- 
opment of industry, and the greater regard for technical training, 
the smoke nuisance is less apparent on the Continent of Europe 
than in Great Britain, and other European countries have not 
parallel smoke legislation. Certain measures, however, both 
national and local, are in force. I n  Germany, for instance, par- 
ticulars of projected boiler or furnace installations must be sub- 
jected to the police authorities for examination by  technical 
experts and advertised in order that complaints of possible 
damage may be submitted. I n  Paris the PrCfet de Police has in 
stituted a committee to enquire into remedial measures against 
smoke. 

BIBLIOGRAPHY.-Simon and Fitzgerald, The Smokeless City (1922) ; 
Lander and McKay, Low Temperature Carbonisation (1924) ; Fish- 
enden, House Heating (1925) ; Cohen and Ruston, Smoke; a Study 
o f  Town  Ai? (and ed. 192j) ; Shaw and Owens, The Smoke Problem 
of Great Czties (192 j) ; Haslam and Russell, Fuels and their Com- 
bustion (1926). 
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tee on Smoke and Noxious Vapours Abatement (1921) ; Atmospheric 
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1923) ; Annual Reports of Advisory Committee on Atmospheric Pollu- 
tion (H.M. Stationery Office) ; Reports of Fuel Research Board (Dept. 
of Scientific and Industrial Research) ; Reports of Symposium on Solid 
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I UNITED STATES 

Many efforts have been made by Amerlcan cities to  mitigate 
the smoke nuisance. In  addition to causing great economic losses 
by injuring merchandise, defacing buildings, ruining contents of 
homes and by the waste of the fuel value, smoke is probably a 
predisposing cause of pulmonary diseases and by obscuring the 
sun's ultra-violet rays is undoubtedly prejudicial to health. Pre- 
vious to 1917 many American cities had smoke regulations which, 
however, were not widely observed, and during the World War, 
regulations were held in abeyance. With the return of normal 
conditions health organizations met with considerable interested 
opposition, public apathy and often official indifference. In  1924 
more than 50 American cities had smoke regulations. The admin- 
istration of these was variously under the jurisdiction of health, 
boiler inspection, building departments or departments of public 
safety. New York city, Chicago, Baltimore, Philadelphia, Louis- 
ville, Denver and Columbus, O., were cities in this class. Mil- 
waukee, Cincinnati, Salt Lake City, St.  Louis and Harrisburg, 
Pa., had independent bureaux or departments for the purpose. 

A smoke advisory committee, composed of engineers co-oper- 
ating with the New York city department of health, reported in 
Dec. 1927, the results of a survey. The report declared that inas- 
much as the supply of Pennsylvania anthracite was rapidly becom- 
ing exhausted, smoke-producing coal would necessarily become 
New York's main future supply. The  report affirmed, however, 
that smoke from soft coal could be reduced a t  least 50% by 
suitable coal-burning appliances and careful supervision. The in- 
creasing substitution of fuel-oil and gas for coal promised bene- 
ficial results. By 1921 fuel-oil had replaced coal in the sugar, 
glass and certain other industries. This movement went on both 
in the east where anthracite was used and in the west where bitu- 
minous coal is the chief domestic fuel. Many of these were in- 
stalled in heaters formerly using coal. The railways, long re- 
sponsible for a great part of the smoke in urban districts, used 
~o,ooo,ooobbl. of fuel-oil in 1925. 

B 1 ~ ~ 1 0 ~ ~ ~ ~ ~ ~ . - ' ' A b s t r a c t s  of Addresses on Smoke Abatement," 
Journal of the Western Society o f  Engineers (June 1923) ; Osborn 
Mounett, "Smoke Abatement," U.S. Bureau of Mines (1923) ; annual 
Reports New York city Department of Health; H. J. Meyer, "Smoke 
.4batement," in Mtnnesota Municipalities (Oct. 1924) ; Herman N. 
Bundesen, "Industrial Growth Brings Smoke Pollution," Coal and 
Coal Trade Journal (Nov 4.  1926) ; 1,ucius I3 Cannon, Smoke 
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Abatement, A Study of Police Power as Embodied in Laws, Ordinances 
and Court Decisions (St. Louis, 1924) ; Joseph M. Lonergan, "Health 
Aspects of the Smoke Problem," The Coal and Trade Journal (Dec. I,  
1927) ; Health News, U.S. Public Health Service (1927) ; Elliott H. 
Whitlock, '(Smoke Abatement Methods Used in Cleveland,'' Mechanical 
Engineerittg (Oct. 192 7 ) .  

SMOKE-BOX is the chamber a t  the front end of a locomo- 
tive boiler (or boiler of similar type for steam rollers and port- 
able engines), by  which access is given to the fire-tubes fo r  
cleaning or repair purposes. The blast-pipe leading the exhaust 
steam from the cylinders stands up  into the smoke-box and in- 
creases the draught. Leakage of air into the box is prevented by 
fitting a very rigid dished door, tightly seated by a clamping ar- 
rangement. Extra fittings to  the smoke-box in some locomotives 
include a feed-water heater, or a superheater, while a spark 
arrester is essential in certain countries. 

SMOKELESS DOMESTIC FUEL. Attention has been 
increasingly drawn to this subject of late years, and many organ- 
izations have carried out useful propaganda in relation thereto. 
By the more scientific consumption of fuel, not only could 
enormous waste be obviated but the atmosphere of towns would 
be rendered vast!j' clearer and the hea!th of the residents 
enhanced. (See article COAL AND COAL MINIXG, under Origin 
and Occurrence, Conzposition and Varieties, Cltemical and Plzysi- 
cal Characteristics.) 

The more bituminous a coal is, that is to  say, the higher the 
volatile hydro-carbon content and consequently the more fuligi- 
nous it  is the more smoke it makes in burning. But even in 
the case of such coals, the volume of smoke in burning can be 
considerably reduced by  mixing excess of air with the burning 
gases, evolved from the coal, before the temperature has fallen 
below the point necessary for combustion; for smoke is composed 
of particles of unconsumed carbon. I n  order to understand the 
reason for this we have only to  realize what smoke is and how i t  
comes to be formed. If the air feeding a fire is too limited, or 
the temperature too low to effect the combination of the carbon 
in the coal with the oxygen in the air, the atoms of carbon will 
combine with each other t o  form molecules of carbon which will 
collect in solid particles which i t  is very difficult to  supply with 
sufficient air of a temperature high enough for combustion, and 
so the particles pass u p  the chimney with the gases (chiefly 
carbon dioxide) into the atmosphere. The admission of too 
much unheated air also conduces to the formation of smoke by 
reducing the temperature of the fire. 

Electricity for  heating and cooking may eventually take the 
place of coal, but a t  present is too costly. The use of gas for 
these purposes has grown considerably of late years, and it cer- 
tainly produces a smokeless fuel, but the use of gas has its dis- 
advantages. The use of anthracite where burned in stoves in the 
house, or t o  afford the heat in a central heating system, has 
greatly increased in recent years. I t  can be burned with difficulty 
in the open grate, but is seldom so used. I t  burns with little or 
no flame and gives out great heat, but requires, for its economic 
application, special air feeding arrangements. "Gas" coke, i.e., 
coke made a t  gas works, because it is softer and more open than 
metallurgical coke, is largely used for central heating and is some- 
times burned in the open grate, either alone or mixed with 
bituminous coal. 

Many processes have been evolved and some carried into prac- 
tice fo r  providing a low temperature coke suitable for the domestic 
hearth, and i t  would appear likely that the time is not far distant 
when this class of fuel will be in  extensive demand for heating, 
whether in the open grate or in  stoves, and for cooking. 

SMOKELESS POWDER : see EXPLOSIVES. 
SMOKETREE (Cotinus coggyria, formerly Rhus cotinus), 

a spreading shrub, sometimes 15 ft. high, of the cashew family 
(Anacardiaceae), native to  southern Europe and eastward to cen- 
tral China, and widely planted for its feathery flower clusters and 
attractive foliage. The very similar American smoketree (C. 
americanus), a tree sometimes 40 ft. high, is found from Ken- 
tucky and Missouri southward to Texas. The indigo-bush (Dalea 
spinosa, fam. Leguminosae), sometimes 25 ft. high, native to the 
deserts of southeastern California adjacent to Arizona and Mex- 

ico, is also called smoketree. 
SMOLENSK, a province of European Russia, smaller than 

the pre-1917 province of that name. Area 57,200 sq.kilometres 
Pop. (1926) 2,258,064. I t  is bounded on the west by White 
Russia, on the north by Pskov and Tver, on the east by Moscow 
and Kaluga and on the south by Briansk. The Central Russian 
plateau occupies much of the province. 

The Vazuza and Gzhat, tributaries of the Volga, have cut a deep 
valley opening northwards towards Rhzev, but most of the river 
valleys open towards the western plain. The Dnieper and its 
tributaries the Vop, Vyazma, Sozh and Desna, rise in the province 
but are not navigable here, though timber is floated on them. The 
Kasplya and Mezha, flowing into the Dvina, and some of their 
affluents, are navigable for small boats. The Ugra, flowing east- 
wards into the Oka, also forms a channel for floating timber. 

The plateau region is composed of carboniferous limestone, the 
western plain mainly of tertiary sands, marls and ferruginous 
clays, covered with boulder clay. Post-tertiary sands cover some 
areas, and the marshy depressions, which are a marked feature of 
this morainic region, and which are a source of malaria, are filled 
with peat-bogs. These are a potential source of wealth in view of 
the increasing use of peat as fuel in electricity generating stations. 
There are patches of forest everywhere, most dense in the north- 
west and north, and thinning out to  the south-west. The soil is 
of a clayey or sandy forest type, not favourable to agriculture. 

The climate is somewhat modified by  proximity to  the western 
oceanic regime; average January temperature a t  Smolensk 13.5" 
F, average July temperature 67.2' F ,  rainfall about 20 in. per 
annum. 

I n  spite of the poor s,oil, agriculture is the main occupation, the 
chief crops being rye, oats, potatoes and flax, with smaller quan- 
tities of buckwheat, barley, hemp and makhorka tobacco. The 
type of farming is poor, the three field system prevailing, but 
of late years energetic campaigns have been carried out with a 
view t o  the introduction of a better rotation of crops, with a 
greater sowing of clover, lucerne and root crops. There is much 
need for better drainage of the marshy soils, and beginnings have 
been made in some districts. The soils require heavy manuring. 

Sheep, cattle, pigs and horses are bred, and the problem of their 
pasturage has been much eased since the 1917 revolution. Pre- 
vious to  that time the peasants had little access to  the meadow and 
pasture lands, which were chiefly in private ownership. A dairy 
industry is springing up;  poultry is increasingly kept and York- 
shire breeds of pigs are being introduced with a view to developing 
a bacon industry in conjunction with dairying. The improvement 
of agricultural implements began before 191 7 and is being actively 
carried on now. 

Apart from the town of Smolensk (9.v.) there is not much fac- 
tory industry, the chief occupations of this type being flour-mill- 
ing, saw-milling, oil-pressing and leather works. Matches are 
made a t  Vyazma and there are textile industries at  Sychevka and 
Yartsevo. Apart from Roslavl, which has a population of 25,494, 
there is  no large town other than Smolensk. Every variety of 
work dependent on the abundant timber supply is carried out 
amongst the peasants, including the preparation of t a r  and pitch, 
the making of wooden instruments, carriages, etc. 

The province was important in early times as  a link on the 
commercial route between Constantinople and the north. Later its 
position on the west made it  the arena of struggles between 
Lithuania, Russia and Poland. The region suffered severely dur- 
ing the French invasion of 1812, and the peasants afterwards re- 
mained in dire poverty, partly due to  the unequal distribution of 
pasture. Proximity to the disorders of the western front in 
1914-20 added to the distress and the standard of life is  poor. 
Many peasants seek seasonal additions to  their income by  migrat- 
ing to  other regions as  navvies. 

SMOLENSK, a town of Russia, the administrative centre of 
the province of Smolensk, situated on the Dnieper river, in 54' 
50' N., 32"  5' E., a t  a point where the plateau is deeply entrenched 
and approaches the river both on the north and south. The ancient 
kreml or fortress was built on high crags on the left bank during 
the reign of Boris Godunov (1598-1605), but is now in ruins. The 
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town has developed owing to its position as a railway junction 
for five lines. Its industries include copper and iron smelting, the 
making of machinery for the textile industries, sawmilling, the 
manufacture of wooden goods, brick and pottery making and 
brewing. Pop. (1933) 104,1oo. Since the revolution a university 
has been created in the town, which had previously several scien- 
tific societies and museums and three public libraries. I t s  cathe- 
dral was built in 1676-1772 on the site of a building dating from 
1101 and destroyed in 1611 during a siege by the Poles. The 
town has a monument commemorating the Russian musical com- 
poser M. I. Glinka (1885). 

Smolensk is one of the oldest towns of Russia, and is mentioned 
in Nestor's Chronicle as the chief town of the Slav tribe of the 
Krivichis, situated on the great commercial route "from the Vary- 
aghs to  the Greeks." I t  maintained a lively traffic with Con- 
stantinople down to the 11th century, when the principality of 
Smolensk included Vitebsk, Moscow, Kaluga and parts of the 
present gov~rnment  of Pskov. The princes of Kiev were often 
recognized as military chiefs by the vyeche (council) of Smolensk, 
who mostly preferred Mstislav and his descendants, and Rostislav, 
son of Mstislav, became the ancestor of a series of nearly inde- 
pendent princes of Smolensk. From the 14th century these fell 
under the influence of the Lithuanian rulers, and in 1408 Smolensk 
was annexed to Lithuania. I n  1449 the Moscow princes renounced 
their claims upon Smolensk, nevertheless this important city, with 
nearly ~oo ,ooo  inhabitants, was a constant source of contention 
between Moscow and Lithuania. I n  1514 it fell under Russian 
dominion; but during the disturbance of 1611 i t  was taken by 
Sigismund I11 of Poland, and it  remained under Polish rule until 
1654, when the Russians retook it. In  1686 it  was definitely an- 
nexed to Russia. I n  the 18th century it  played an important part 
as a basis for the military operations of Peter the Great during 
his wars with Sweden. In  1812 it was well fortified; but the 
French, after a two days' battle, defeated the Russians here and 
took the city, when it  suffered much. 

SMOLLETT, TOBIAS GEORGE (I 721-1 771), British 
novelist, was born in  Dalquhurn, Dumbartonshire. His father 
Archibald (youngest son of Sir James, the laird of Bonhill, a 
zealous Whig judge and promoter of the Union of 1707) died in 
1723. 

Tobias was sent t o  Dumbarton school, and, after qualifying 
for a learned profession at  Glasgow university, was apprenticed 
in 1736 to a surgeon in that city. At the age of 18 he crossed the 
border to conquer England with a tragedy, T h e  Regicide, based 
on Buchanan's description of the death of James I. 

The story of the journey is told in the early chapters of Roder- 
ick Randonz. The failure of the play-certainly the worst thing 
he ever wrote-became the stock grievance of Smollett's life. 
No one would read it, and he would have starved had he not 
secured a position as surgeon's mate on H.M.S. "Cumberland," 
and served during the whole of the siege of Cartagena in 1741. 
The fleet returned to Jamaica, where Smollett fell in  love with 
the daughter of a planter, Nancy Lascelles, whom he married on 
returning to England. He set up  as a surgeon in Downing street, 
but with little success, and he soon began to devote his attention 
to writing fiction. His first novel Roderick Random ( I  748) re- 
counts a life of varied adventure in  the company of a servant. The 
author draws on his adventures on the English highway and in 
the cockpit of a king's ship, revealing the seaman to such pur- 
pose that, as Scott says, every one who has written about the 
navy since seems to have copied more from Smollett than from 
nature. There was no author's name on the title of the two small 
volumes of Random;  i t  was actually translated into French as 
being by Fielding. But Smollett went to Paris t o  ratify his fame, 
and published his derelict play as "by the author of Roderick 
 ando om." 

Smollett still designed t o  combine medicine with authorship, 
for in June I 750 he-obtained the degree of M.D.; and after a 
visit to  Paris published in 1751 his second novel, T h e  Adven- 
tures of Peregrine Pickle, which was a resounding success, both 
in England and France. I t  is no exaggeration to say that the 
tideway of subsequent fiction is strewn on every hand with the 

dissecta menzbra of Smollett's happy phrases and farcical inven- 
tions; but this novel is marred to an even greater extent by inter- 
polations and personal attacks than its predecessor. His third 
novel, Ferdinand Count Fathom,  appeared in 1753, by which 
time the author, after a final trial a t  Bath, had abandoned medi- 
cine for letters, and had settled down at  Monmouth house, 
Chelsea. The squalor and irony of the piece repel the reader, but 
it  is Smollett's greatest feat of invention, and was the model 
of all the mystery and terror school of fiction commencing with 
Radcliffe and Lewis. I t  was not particularly remuneraiive, and 
his expenses seem hlways to  have been profuse. H e  was a great 
frequenter of taverns and entertained largely. 

T o  sustain these expenses Smollett organized big and sale- 
able "standard" works for the booksellers, contracting them out 
to his "myrmidons." H e  edited D o n  Quixote, a new literary 
periodical the Critical (Feb. 1756) by way of corrective to  
Griffith's Monthly  Review,  and organized a standard library His- 
tory of England, and a seven-volume compendium of Voyages,  
for which he wrote a special narrative of the siege of Cartagena. 
I n  1758 he projected and partly wrote a vast Universal History,  
and in Jan. 1760 he brought out the first number of a new 
sixpenny magazine, the British, to  which he contributed a serial, 
the mediocre Adventures of S ir  Laz~ncelot  Greaves. By these 
Herculean labours as  a compiler Smollett must have amassed a 
considerable sum. For the extravaganza, T h e  Reprisal, or t he  Tars 
of Old England he received tzoo. I n  1762 Smollett edited the 
Briton. H e  had already been ridiculed, insulted, fined and im- 
prisoned in the Marshalsea. H e  was now to support the North 
British favourite of George I11 in the press, not, we may reason- 
ably suppose, without substantial reward. Yet after incurring all 
this unpopularity, Smollett was thrown over by his chief, Lord 
Bute, on the ground that his paper did more to  invite attack than 
to repel it. 

The Briton expired in  Feb. I 763, and again Smollett undertook 
such tasks as a universal gazetteer and a translation of Voltaire 
in 38 volumes. I n  April, however, his only daughter died a t  the 
age of IS, and, over-wrought from sedentary strain, he followed 
the advice of his wife and made a two-years' sojourn abroad, main- 
ly on the Riviera, which Smollett turned t o  such excellent purpose 
in his Travels (1766), remarkable alike fo r  their acidity and for 
their insight. On his arrival from Italy, where he had provided 
material for Sterne's portrait of the distressful "Smelfungus." 
Smollett seemed to be getting over his pulmonic complaint. But 
his health was undermined, and a neglected ulcer helped to sap 
his strength. H e  resolved on a summer journey to Scotland, and 
when he proceeded to Bath in 1766 his complaint took a turn for 
the better. I n  1768 he was again in London, and with a return of 
his vital energy came a recrudescence of the old savagery. T h e  
History and Adventz~res  of a n  A t o m  is a clever, but coarse Rabel- 
aisian satire upon the conduct of public affairs in  England from 
the Seven Years' War to  the date of publication. H e  lashes out 
on all sides without fear o r  favour. I n  1769 he settled a t  Pisa 
and then near Antignano, near Leghorn, where during the autumn 
of 1770, he wrote Humphrey  Clinker, in  the form of itinerant 
letters. The character drawing, though still caustic, seems riper 
and more matured. H e  died a t  Leghorn Sept. 17, 1771, and was 
buried there in  the old English cemetery. 

The chief collective editions are as follows: 6 vols., Edinburgh, 1790; 
6 vols., London, 1796, with R. Anderson's Memoir; Works,  ed. J. 
Moore, 1797 (re-edited J. P. Browne, 8 vols., 1872) ; Works,  ed. 
Henley and Seccombe (12 vols., 1899-1902) ; to which must be added 
a one-volume Miscellaneous Works,  ed. Thomas Roscoe (1841) ; Se- 
lected Works (with a life by David Herbert) (Edinburgh, 1870) ; 
Ballantyne's edition of the Novels with Scott's memoir (2 vols., 1821) ; 
and G .  Saintsbury's edition of the Novels (12 vols., 1895). There are 
Lives by Robert Chambers (1867), David Hannay (1887) and.0.  
Smeaton (1897). Additional information will be found in the article 
on Smollett in the Dict. Nut. Biog., Masson's British Novelists, H. 
Graham's Scottish Men of Letters i n  the Eighteenth Century, Black- 
woods Mag. for May 1900; and the introduction to Smollett's Travels 
Through France and Italy (World's Classics, 1907). See also H. S. 
Buck, A Study in Snzollett, Chiefly Peregrine Pickle (New Haven, 
192 j) ; L. Melville, Life and Letters of Tobias Snzollett, 1721-71 
(1926) ; H. S. Buck, Smollett as Poet (1927). 

$MOLT: see SALMON AND SALMONIBAE. 
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SMOOT, REED (1862-1941), American senator, was born 

a t  Salt Lake City, Utah, on Jan. 10, 1862. I-Ie was educated a t  
Deseret university and a t  the Brigham Young academy, Provo, 
Utah. He amassed considerable wealth as a banker and woollen 
manufacturer. In  1895 he was appointed one of the presidents of 
the Utah Stake of the Church of Jesus Christ of Latter Day 
Saints (Mormon), and in 1900 was made an apostle. He was 
elected to the U.S. Senate from Utah in 1902. Attempts were 
made to prevent his entering the Senate because of his connection 
with the Mormon Church and on the charge that he personally 
favoured polygamy and was a polygamist. He was allowed to take 
his seat; but the matter was referred to  the Senate committee on 
privileges and elections for investigation. 

In  Jurie 1906 the committee by a vote of seven to five recom- 
mended that he be udea ted ;  but, as  the personal charges against 
him had not been proved, the Senate in Feb. 1907, by a vote of 
42 to 23, refused t o  remove him. H e  was re-elected in 1908, 1914, 
1920, and 1926. In  1919 Smoot opposed participation by the 
United States in the League of Nations. Later he served as 
chairman of the finance committee of the Senate, was a member 
nf the world War Foreign Debt Commission. a regent of the 
Smithsonian Institution, an elector of the New York Hall of 
Fame. and chairman of the public buildings commission, direct- 
ing the Government building programme at  Washirlgton (D.C.), 
begun in 1927. H e  served in the Senate until 1933. 

SMUGGLING, a breach of the revenue laws either by the 
importation or the exportation of prohibited goods or by the eva- 
sion of customs duties on goods liable to  duty. Legislation on the 
subject in England has been very prolific from the 14th century 
downwards. I n  the reign of Edward 111. the illicit introduction of 
base coin from abroad led to  the provision of the Statute of Trea- 
sons 1351, making it  treason to import counterfeit money as the 
money called "Lushburgh." Such importation is still an offence, 
though no longer treason. After the Statute of Treasons a vast 
number of acts dealing with smuggling were passed, most of which 
will be found recited in  the repealing act of 1825. The smuggler of 
the 18th century finds an apologist in Adam Smith, who writes of 
him as "a person who, though no doubt highly blamable for violat- 
ing the laws of his country, is frequently incapable of violating 
those of natural justice, and would have been in every respect an 
excellent citizen had not the laws of his country made that a crime 
which nature never meant to be so." The gradual reduction of 
duties (begun by Pi t t )  brought smuggling in the United Kingdom 
into insignificance until the revival of import duties after the 
World War led to  frequent offence. I n  1926-27 out of 8,246 seiz- 
ures of smuggIed goods, 5,967 related to tobacco and spirits. Most 
of the existing legislation on the subject of smuggling is contained 
in the Customs Consolidation Act 1876. 

The main provisions are as follows. Vessels engaged in smug- 
gling are liable to  forfeiture and their owners and masters t o  a 
penalty not exceeding f 500. Smuggled and prohibited goods are 
liable to  forfeiture. Officers of customs have a right of search of 
vessels and persons. Fraudulent evasion or attempted evasion of 
customs duties renders the offender subject to forfeit either treble 
the value of the goods or f IOO a t  the election of the commissioners 
of customs. Heavy penalties are incurred by resistance to officers 
of customs, rescue of persons or goods, assembling to run goods, 
signalling smuggling vessels, shooting a t  vessels, boats or officers of 
the naval or revenue service, cutting adrift customs vessels, offer- 
ing goods for sale under pretence of being smuggled, etc. Penalties 
may be recovered either by action or information in the superior 
courts or by summary proceedings. I n  criminal proceedings the 
defendant is competent and compellable to give evidence. The 
Merchant Shipping Act 1894 makes any seaman or apprentice, 
after conviction for smuggling whereby loss or damage is caused 
t o  the master or owner of a ship, liable to pay to such master or 
owner such a sum as is sufficient to reimburse the master or owner 
for  such loss or damage, and the whole or a proportional part of 
his wages may be retained in satisfaction of this liability. Addi- 
tional provisions as to  smuggling are also contained in the Customs 
and Inland Revenue Act 1879, and the Customs and Inland 
Revenue Act 1881. A smuggling contract is generally illegal. 

But it may be valid, and the vendor may recover the price of 
goods, even though he knew the buyer intended them to be 
smuggled, unless he actually aids in the smuggling so as to  become 
particeps criminis. Contracts to defraud the revenue of a foreign 
state are, according to English decisions, not illegal. There is a 
German decision, more consonant with international morality, to  
the opposite effect. The penalities for smuggling in the United 
States will be found mainly in tit. xxxiv. ch. 10 of the Revised 
Statutes. The seaman gu~lty of smuggling is liable to the same 
penalty as in England, and in addition t o  imprisonment for twelve 
months, s. 4596. See also COASTGUARD. 

See Stephen Dowell's Hzstory o f  Taxation (2nd ed., 1888), and 
Luke Owen Pike's IIzstory o f  Crime zn England (1873-76) ; and for 
general accounts of smuggling see W. D. Chester, Chronicles of the 
Czistoms Department ( 1 8 8 5 ) ;  H. N. Shore, Smuggling Days and 
Smuggling W a y s  (1892) : Atton and Holland, T h e  King's Czlstoms 
(1908) ; C. G. Harper, The  Smuggler: Picturesque Chapters in the 
Story o f  a n  Ancient Craft  (1909). 

SMUT AND BUNT, in botany and agriculture, the names 
given to species of fungi attacking various flowering plants, espe- 
cially cereals and other grasses. The name smut refers to the 
black. dust-like masses of spores which appear in the flowers of 
the corn and are the only part of the parasite visible externally. 
Smuts and bunts comprise the group Ustilagineae of the Basidio- 
mycetes. Bunts, often called, especially in  America, stinking 
smuts, on account of their unpleasant fishy smell, are exemplified 
by the bunts of wheat (Tilletia foetens; T. tritici). Smuts, differ- 
entiated from stinking smuts as "loose" and "covered" smuts, 
attack only the inflorescence, which they destroy entirely. The 
most important genus is Ustilago, species of which attack oats, 
barley, wheat, maize, etc. The fungi enter the tissues of the host 
when the Iatter is a seedling and their mycelia ramify throughout 
the plant. Spores appear only in the flowers of the cereal, how- 
ever, and the parasite destroys the centres of the grains. 

Smuts of grains except maize smut (U. zeae) are controlled by 
seed treatment. Barley loose smut (U:  nuda) and wheat loose 
smut (U. tritici) are controlled by soaking the seed in water a t  
126°F.-barley for 13 minutes and wheat for rg minutes. Barley 
covered smut ( U .  hordei), oats loose smut (U. avenue) and cov- 
ered smut (U. lev is) ,  and wheat bunt (Tilletia laevis) are con- 
trolled by ethyl-mercury-phosphate dust, $02. per bushel. No 
effectual seed treatment is as yet known for corn smut. See FUNGI. 

For their grave economic effects, see also, WHEAT; BARLEY; 
etc. (L. M. M.) 

SMUTS, JAN CHRISTIAAN (1870- ), South African 
statesman and general, was born on May 24, 18 70 near Riebeek 
West, Malmesbury district, Cape Colony, the son of J. A. Smuts 
and Catharina de Vries. In  1886 he commenced his studies at  
Stellenbosch, and in 1891 went to Cambridge, where his career was 
brilliant. In  1895 he was admitted to the Cape Town bar. In 
Oct. 1895 his first political speech was delivered at  Kimberley, 
where, as a result of the understanding between Jan Hofmeyr 
and Rhodes, he defended the latter's policy. The Jameson Raid 
(Jan. 1896), changed the whole complexion of South African 
politics. Smuts ranged himself on the side of the Transvaal, and 
shortly afterwards joined the Bar at  Johannesburg. I n  1898, 
though two years under the legal age, he was made state attorney 
by President Kruger, and took part in the negotiations with the 
British agent a t  Pretoria on the franchise. H e  accompanied 
Kruger to  the abortive conference with Milner a t  Bloemfontein 
in July 1899. 

I n  the early stages of the Boer War, Smuts was employed in 
legal and organising work, but on the occupation of Pretoria, in 
1900, he joined the Boer field forces. From the Eastern Trans- 
vaal, where his Government was hard pushed, he made his way 
to the West, where he fought under De la Rey. Subsequently he 
acted as commander-in-chief of the Boer and Cape rebel com- 
mandoes in the Cape. He was besieging a mining camp in Nama- 
qualand, when Botha sent for him to take part in the peace 
negotiations a t  Vereeniging (1902). H e  threw in his weight on 
the side of those who urged a compromise, as against the in- 
transigent commandants. 

After peace, Smuts became a strong and active protagonist of 
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Botha's policy-loyalty to the new order, and racial concilia- 
tion. Practising as a barrister a t  Pretoria, he spent a good deal 
of time in the reconstruction of the remnants of the Boer nation 
and together with Botha and other leaders he met Joseph Cham- 
berlain a t  Pretoria. The Boers, supported by part of the British 
population, strongly opposed several points in Milner's policy, 
e.g., the importation of Chinese coolies for the gold mines, and 
Smuts was among those who refused Milner's offer of seats in 
the nominated Legislative Council. 

H e t  Volk.-In 1904 Botha and Smuts founded the political 
organisation open to both races known as "Het Volk." Early 
in 1906 Smuts visited London, where he worked for fully respon- 
sible government in  the Transvaal and Orange Free State, which 
was granted in 1906. Early in 1907 elections for the Assembly 
were held. Smuts took a prominent part and was returned un- 
opposed for Wonderboom (Pretoria). As colonial secretary, 
under Botha, he became the driving force of the Cabinet. In  
May 1908 Smuts openly declared for the union of the South 
African colonies. I n  October of that year, the National Conven- 
tion, which eventually produced the South African Act, began its 
work. Smuts was one of the makers of the Act. I n  May 1910 
Union was consummated. Smuts was elected member of the 
legislative assembly for Pretoria West, and became minister of 
the interior, mines and defence. I n  1911 the South African 
party was founded a t  Bloemfontein, where Smuts foreshadowed 
the political difficulties ahead. Early in 1912 he introduced his 
Defence bill, which powerfully affected the future of South 
Africa. A little later Smuts took over the treasury, retaining the 
portfolio of defence. During the Hertzog crisis, a t  the end of 
1912, he did his utmost to prevent a split, but once the fateful step 
had been taken, he resolutely supported Botha. I n  July 1913 a 
revolutionary strike shook the Rand to its foundations. Botha and 
Smuts, a t  great personal risk (and unescorted) saved the situa- 
tion a t  Johannesburg, after Lord Gladstone had sanctioned the 
use of Imperial troops to  quell disturbances. I n  Jan. 1914 an 
attempted general strike was nipped in the bud by  Smuts, who 
in record time rushed up  the commandoes but recently organised 
under his Defence Act. The deportation of nine strike leaders 
on the S.S. "Umgeni," though authorised by  the Cabinet, has 
been chiefly debited to Smuts by his opponents. A double Indem- 
nity bill, covering the two revolts, led to a violent and pro- 
tracted parliamentary debate. 
The W o r l d  War.-The outbreak of the World War shifted 

the South African centre of gravity to  Smuts' office. I n  Sept. 
1914, when Beyers resigned as Commandant-General in the 
midst of the preparations for a campaign against the Germans 
in South-west Africa, Smuts assumed his functions. The rebellion 
of D e  Wet, Maritz, Beyers and others followed. This was sup- 
pressed by Botha, acting in the closest collaboration with Smuts 
a t  headquarters. In  1915, after a visit to  Botha's forces in 
South-west Africa, Smuts took the leading part in  the general 
election, which was marked by extreme bitterness. H e  was re- 
elected for Pretoria West by a narrow majority. Early in  1916 
he refused the command offered him in East Africa by the 
Imperial Government, but shortly afterwards yielded to represen- 
tations. For  the success of his operations against Lettow-Vorbeck 
see EAST AFRICA, OPERATIONS IN. 

Work  in London.-In March 1917 Smuts arrived in London 
to represent South Africa a t  the Imperial War conference, and 
was sworn as a privy councillor. After the conference, a t  a dinner 
given in recognition of his war services, by members of both 
Houses of Parliament, he made his famous declaration on the 
British Commonwealth of Nations. H e  accepted a seat in the 
War Cabinet, taking a deep interest in the flying services, and 
his proposals for  their unification were accepted by the Cabinet. 
Incidentally, he supervised London's air defences. H e  s8g- 
gested, and became chairman of, the War Priorities Committee, 
which settled priority of claims among departments concerned in 
the war, and allocated man-power and other resources. Occasion- 
ally he visited the Western front, where he conferred with com- 
manders. I n  Dec. 1917 Smuts met Count Mensdorff a t  Geneva, 
and explored the possibility of a separate peace with Austria; 

but was finally convinced that i t  was not possible. The  follow- 
ing Feb. he spent with Allenby in Palestine, working out plans 
for a great advance. 

After the Armistice, Smuts wrote his Memorandum on the 
League of Nations, The League of Nations: A Practical Sugges- 
tion (1918), which received the support of both President Wilson 
and Mr. Lloyd George, and in substance became the Covenant 
of the League. With Botha, he represented South Africa a t  the 
Peace Conference, where he was mainly concerned with the 
Covenant and Dominion status. At this time he undertook a 
mission to Vienna and to Budapest, where the Communist Govern- 
ment had violated the Armistice. 

S o u t h  A f r i c a n  Politics.-After the conference, he returned 
to South Africa. I n  Aug. 1919, he became prime minister of the 
Union (in succession to Botha). During this period he twice 
attended the Imperial Conference. I n  1921 his visit was notable 
for the part he played in securing peace in  Ireland. During the 
Conference of 1923 (held while the Ruhr crisis was a t  its worst), 
he advocated a fresh attempt to settle the European situation. 
The suggestion was generally approved, and it helped to prepare 
the way for the Dawes Commission. 

In  1920, repeated attempts to reunite the South African party 
and the Nationalists failed. The Unionists, under Smartt, 
decided to dissolve their organisation and to join the South 
African party. The consequences of this fusion lost Smuts a 
certain amount of support among both English and Dutch. 
A general election, held on that issue, left him, however, with a 
working majority, and the combined party did fairly well in 
Parliament. I n  1922, however, another workers' revolt on the 
Rand (which had to be suppressed by the military and burghers, 
after the exercise of considerable patience) led to  a junction of 
forces between advanced Nationalists and the Labour element. 
By-elections went against the Government, and a formal pact 
was made by the two Opposition parties. I n  1924, after a 
crucial by-election, Gen. Smuts took the country by  surprise; 
he dissolved Parliament, realising that the people were probably 
dissatisfied with him. The  result, nationally considered, 
thoroughly bore out the wisdom of his decision, for the South 
African party was heavily defeated. Hertzog did not obtain a 
clear majority, but was able with the assistance of Labour to 
form a coalition Cabinet. Although Smuts himself lost Pretoria 
West, he was elected unopposed for  Standerton, Botha's old 
constituency. 

As Opposition leader, he  continued to pay close attention to 
affairs of state, while indulging to someextent his fondness for phi- 
losophy and botany. In  1925 he delivered the opening address, as 
president of the S.A. Association for the Advancement of Science. 
I n  1926 General Smuts published Holism and Evolution, a phi- 
losophical treatise. I n  1933 he became minister of justice in 
Hertzog's government. (N. LE.; X.) 

BIBLIOGRAPHY.-A. C. Benson, The Happy Warrior; A Sight of 
General Smuts at Cambridge, May 1917, etc. (1917) ; N. Leir, Jan 
Smuts (1917) ; W. Whittall, With Botha and Smuts in  Africa (1917) ; 
J .  H. V .  Crowe, General Smuts' Campaign in  East Africa (1918). 

SMYBERT or SMIBERT, JOHN (168~-175 I ) ,  Scottish 
American painter, was born a t  Edinburgh in 1684, and died in BOS- 
ton (Mass.), in I 751. H e  studied under Sir James Thornhill, and 
in 1728 accompanied Bishop Berkeley to  America with the inten- 
tion of becoming professor of fine arts in the college which 
Berkeley was planning to found in Bermuda. The college, how- 
ever, was never established, and Smybert settled in Boston, 
where he married in 1730. I n  1731 he painted "Bishop Berkeley 
and His Family," now in the dining-hall, Yale university, a 
group of eight figures. H e  painted portraits o i  Jonathan Edwards 
and Judge Edmund Quincy (in the Boston ar t  museum), Mrs. 
Smybert, Peter Faneuil, and Governor John Endecott (in the 
Massachusetts historical society), John Love11 (memorial hall, 
Harvard university), and probably one of Sir William Pepperrell; 
and examples of his work are owned by  Harvard and Yale uni- 
versities, by Bowdoin college, by the Massachusetts historical 
society, and by the New England historical and genealogical 
society. 
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SMYRNA (Izmir), in ancient times one of the most important 

and now the greatest of the cities of Asia Minor, Turkey, has pre- 
served an unbroken continuity of record and identity of name 
from the dawn of history to the present time. 

I. The Ancient City.-It is said to have been a Lelegian city 
before the Greek colonists settled in Asia Minor. The name, which 
is said to be derived from an Amazon called Smyrna, is indubitably 
Anatolian, having been applied also to  a quarter of Ephesus, and 
(under the cognate form Myrina) to a city of Aeolis, and to a 
tumulus in the Troad. The Aeolic settlers of Lesbos and Cyme, 
pushing eastwards by Larissa and Neonteichos and over the 
Hermus, seized the valley of Smyrna. I t  was the frontier city 
between Aeolis on the north and Ionia on the south, and was more 
accessible on the south and east than on the north and west. By 
virtue of its situation it  was necessarily a commercial city, like 
the Ionian colonies. I t  is therefore not surprising that the Aeolic 
element grew weaker; strangers or refugees from the Ionian Colo- 
phon settled in the city, and finally Smyrna passed into the hands 
of the Colophonians and became the thirteenth of the Ionian 
states. The change had taken place before 688, when the Ionian 
Onomastus of Smyrna won the boxin2 prize at Olympia, hut it was 
probably then a recent event. The Colophonian conquest is men- 
tioned by Mimnermus (before 600 B.c.), who counts himself 
equally a Colophonian and a Smyrnaean. The Aeolic form of the 
name, ZpLpva, was retained even in the Attic dialect, and the 
epithet "Aeolian Smyrna" remained long after the conquest. The 
situation of Smyrna on the path of commerce between Lydia and 
the west raised i t  during the 7th century to  the height of power 
and splendour. I t  lay at  the head of an arm of the sea, which 
reached far inland and admitted the Greek trading ships into the 
heart of Lydia. One of the great trade routes which cross Anatolia 
descends the Hermus valley past Sardis, and then diverging from 
the valley passes south of Mt. Sipylus and crosses a low pass into 
the little valley, about 7 m. long and 2 broad, where Smyrna lies 
between the mountains and the sea. 

When the Mermnad kings raised the Lydian power and aggres- 
siveness Smyrna was one of the first points of attack. Gyges ( c .  
687-652) was, however, defeated on the banks of the Hermus; 
the situation of the battlefield shows that the power of Smyrna 
extended far  to  the east and probably included the valley of 
ru'ymphi (Nif).  A strong fortress, the ruins of whose ancient and 
massive walls are still imposing, on a hill in the pass between 
Smyrna and Nymphi, was probably built by the Smyrnaean Io- 
nians to  command the valley of Nymphi. According to Theognis 
(about 500 B.c.), "pride destroyed Smyrna." Mimnermus laments 
the degeneracy of the citizens of his day, who could no longer stem 
the L~dian~advance .  Finally, Alyattes 111. (609-560) conquered 
the city, and Smyrna for 300 years lost its place in the list of 
Greek cities. I t  did not cease to  exist, but the Greek life and 
political unity were destroyed, and the Smyrnaean state was organ- 
ized on the village system ( ~ K E ~ T O  ~ w p q 8 6 v . )  I t  is mentioned in 
a fragment of Pindar, about 500 B.c., and in an inscription of 388 
B.C. A small fortification of early style, rudely but massively 
built, on the lowest slope of a hill N. of Burnabat, is perhaps a 
fortified village of this period. Alexander the Great conceived the 
idea of restoring the Greek city; the two Nemeses who were wor- 
shipped at  Smyrna are said to  have suggested the idea to  him in 
a dream. The scheme was, according to Strabo, carried out by 
Antigonus (316-~oI),  and Lysimachus enlarged and fortified the 
city (301-281). The acropolis of the ancient city had been on a 
steep peak about 1,250 ft.  high, which overhangs the north-east 
extremity of the gulf; its ruins still exist, probably in much the 
same condition as  they were left by  Alyattes. The later city was 
founded on the modern site partly on the slopes of a rounded 
hill called Pagus near the south-east end of the gulf, partly on 
the low ground between the hill and the sea. 

The "crown of Smyrna" seems to have been an epithet applied 
to  the acropolis with its circle of buildings. Smyrna is shut in on 
the west by a hill now called Deirmen Tepe, with the ruins of a 
temple on the summit. The walls of Lysimachus crossed the sum- 
mit of this hill. and the acropolis occupied the top of Pagus. 
Between the two the road from Ephesus entered the city by the 

"Ephesian gate," near which was a gymnasium. Closer to the 
acropolis the outline of the stadium is still visible, and the theatre 
was situated on the north slopes of Pagus. The line of the walls on 
the east side is unknown; but they certainly embraced a greater 
area than is included by the Byzantine wall, which ascends the 
castle hill (Pagus) from the BasmakhanE railway station. Smyrna 
possessed two harbours-the outer, which was simply the open 
roadstead of the gulf, and the inner, which was a small basin, with 
a narrow entrance closed by a rope in case of need, about the place 
now occupied by bazaars. The inner harbour was partially filled 
up by Timur in  1402, but it  had not entirely disappeared till the 
beginning of the 19th century. The modern quay has encroached 
considerably on the sea, and the coast-line of the Greek time was 
about 90 yd. farther south. The streets were broad, well paved 
and laid out a t  right angles; many were named after temples: 
the main street, called the Golden, ran across the city from 
west to  east, beginning probably from the temple of Zeus Akraios 
on the west side of Pagus, and running round the lower slopes of 
Pagus (like a necklace on the statue, to  use the favourite terms 
of Aristides the orator) towards Tepejik outside the city on the 
~ a q l ,  whprp p r n h ~ h l y  the temple ~f cyhc=l~, the MetroGn, stood 
Cybele, worshipped under the name of Meter Sipylene, from Mt. 
Sipylus, which bounds the Smyrna valley on the north, was the 
tutelar goddess of the city. The plain towards the sea was too 
low to be properly drained and hence in rainy weather the streets 
were deep with mud and water. 

The  river Meles, which flowed by Smyrna, is famous in litera- 
ture and was worshipped in the valley. The most common and 
consistent tradition connects Homer with the valley of Smyrna 
and the banks of the Meles; his figure was one of the stock types 
on Smyrnaean coins, one class of which was called Homerian; the 
epithet "Melesigenes" was applied to him; the cave where he was 
wont t o  compose his poems was shown near the source of the 
river; his temple, the Homereum, stood on its banks. The steady 
equable flow of the Meles, alike in summer and winter, and its 
short course, beginning and ending near the city, are celebrated 
by Aristides and Himerius. The description applies admirably 
to the stream which rises from abundant fountains, now known 
as Diana's bath, east of the city, and flows into the south-east 
extremity of the gulf. The belief that the torrent, almost dry 
except after rains, which flows by Caravan bridge, is thc ancient 
Meles, flatly contradicts the ancient descriptions. 

I n  the Roman period Smyrna was the seat of a conventus which 
included south Aeolis and a great part of the  Hermus valley. I t  
vied with Ephesus and Pergamum for the title "First (city) of 
Asia." A Christian church existed here from a very early time, 
having its origin in the considerable Jewish colony. Polycarp was 
bishop of Smyrna and was martyred there A D .  155. The bishops 
of Smyrna were originally subject t o  the metropolitan of Ephesus; 
afterwards they became independent (afiro~&$aXo~), and finally 
were honoured with metropolitan rank. 

When Constantinople became the seat of government the trade 
between Anatolia and the west lost in importance, and Smyrna 
declined apace. A Turkish freebooter named Tsacha seized 
Smyrna in 1084, but it was recovered by the generals of Alexius 
Comnenus. The city was several times ravaged by  the Turks, 
and had become quite ruinous when the emperor John Ducas 
Vatatzes about 1 2 2 2  rebuilt it. But Ibn Batuta found it  still in 
great part a ruin when the famous chieftain Aidin had conquered 
it about 1330 and made his son Amur governor. I t  became the 
port of the Aidin amirate. Soon afterwards the Knights of Saint 
John established themselves in the town, but failed to conquer 
the citadel. I n  1402 Timur stormed the town and massacred 
almost all the inhabitants. The Mongol conquest was only tem- 
porary, but Smyrna was resumed by the Seljuks of Aidin and has 
remained till the present day in Mohammedan hands. Until the 
reign of Abdul Mejid it was included for administrative purposes 
in the eyalet of Jezair (the Isles) and not in that of Anatolia. The 
representative of the Capitan Pasha, who governed that eyalet, 
was, however, less influential in the city than the head of the 
Kara Osman Oglu's of Manisa. (See MANISA.) From the early 
17th century till 1825, Smyrna was the chief provincial factory 
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of the British Turkey Company, as well as of French, Dutch and 
other trading corporations. (W. M. RA.; D.  G. H.) 

2. The Modern City, capital of the Aidin vilayet, and the 
most important town in Asia Minor. Pop. (1940) 184,362. I t  
is one of the principal ports of the Turkish republic, and has a 
large trade, most of which is ordinarily with Great Britain. The 
chief items of export are figs, tobacco, valonia, carpets, raisins and 
silk. Until 1894 the two railways from Smyrna to the interior 
belonged to British companies; but in 1897 the Smyrna-Alashehr 
line passed into the hands of a French syndicate, which completed 
an extension to Afium Kara-hissar and virtually (though not 
actually) effected a junction with the Anatolian railway system. 
This line has branches to Burnabat and Soma. The Smyrna- 
Aidin line has been extended to Egerdir. I t  has branches to Buja, 
Seidikeui, Tireh. Odemish, Sokia, Denizli and Ishekli. 

See general authorities for Asia Minor, especially the travellers, 
almost all of whom describe Smyrna. Also B. F. Slaars, ~ t u d e  m y  
Snzyrne (1868) ; and W. M. Ramsay, Letters to the Seven Churches 
(1904) and article in Hastings's Dict. of the Bible (1902). 

DEVELOPMENTS AFTER WORLD WAR I 
At the Peace Conference which was held in 1919 Greece put 

forward a claim to the Smyrna area, assigned it was understood 
to Italy by the Agreement of St. Jean de Maurienne (April 17, 
1917)--an agreement which remained unratified owing to Russian 
objections. M. Venizelos argued on the Greek claim before the 
Council of Ten on Feb. 3-4, 1919. The final decision of the 
Council of Three, authorizing the Greeks to occupy Smyrna, was 
taken apparently without the knowledge of the Italians, who had 
withdrawn temporarily from the conference, or of the American 
expert advisers to  President Wilson. The occupation was in 
theory an Allied occupation, but was generally taken to mean 
acceptance of the Greek claims. Greek troops occupied Smyrna 
on May 15, 1919. The first entry of the Greeks was marked by 
atrocities against the Turkish population. 

Under the Treaty of S h r e s ,  Aug. 10, 1920, it  was stipulated 
that the town of Smyrna and the Ionian hinterland were to be 
under Greek administration for five years. The Greek claim was 
based on ethnographical grounds. Reliable racial statistics for the 
area were not available, but an American computation of 1914 
gave the total population as 1,o57,ooo, including 509,000 Turks, 
470,000 Greeks and 78,000 others. 

Turkish forces under Mustafa Kemal and the Greeks were soon 
engaged in hostilities, in which at  first the Greeks were successful. 
Mustafa Kemal, however, continued to consolidate his position in 
Turkey, while the fall of Venizelos (Nov. 1920) and the return 
of King Constantine to Greece (see GREECE) weakened the sym- 
pathies which Greece had enjoyed in Great Britain, her chief sup- 
porter among the Allied Powers. Negotiations a t  the London and 
Paris conferences (1921 and 1922) having failed, the Kemalists 
drove back the Greek army, which with many thousands of 
Greek refugees from all parts of Asia Minor embarked hurriedly 
and left Smyrna, which the Turks entered on Sept. 9, 1922. 
Under the Treaty of Lausanne (July 24, 1923) Smyrna and the 
surrounding zone reverted under full Turkish sovereignty. 

Meanwhile, the town and district had suffered frightfully under 
the atrocities of both belligerents, and these sufferings culminated 
when, a few days after the Turkish entry into the town, fire 
broke out in the Armenian quarter. Only the wretched Turkish 
quarter on Mount Pagus was untouched, and more than three- 
fifths of the city was destroyed, including all the banks, business 
houses and consulates in the European quarter on the quay. The 
loss of life was impossible to compute. In  April 1928 Smyrna 
again suffered serious damage by earthquake. 

SMYTH, DAME ETHEL MARY (1858- ), D.B.E. 
(1922), British composer, was born in London April 23, 1858, 
the daughter of Gen. J. H .  Smyth. She studied music a t  
Leipzig under Heinrich von Herzogenberg. She produced her 
first opera Fanfasio at  Welmar in 1898, others being given at  
Leipzig, Prague and Vienna. Her first opera to be produced in 
London was Der H'ald, given at  Covent Garden in 1902 which 
was followed by The Wreckers (1909), a vividly romantic work. 
Her  Mass in D ,  first performed in 1893, was revived 30 years 
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later. The Boatswain's Mate, a comic opera, was produced in 
1916. Dr. Ethel Smyth took a prominent part in the militant 
suffragist movement, and composed The March o f  the Women 
(1911) the battle song of the W.S.P.U. Her compositions include 
Fgte Galante (1923) and Entente Cordiale, 1924, operas; also 
chamber music, choruses and songs, all characterised by  energy 
of invention, exuberant vitality and clever workmanship. See her 
brilliant memoirs Impressions that Remained (1919, new ed. 
1923), Streaks of Life (1921, new ed. 1924). A Three-Legged 
Tour in Greece ( 1 9 2 ~ )  and A Final Burning o f  Boats (1928). 

See also R. A. Streatfeild, Une Musicienne Anglaise: Ethel Smyth  
(1912). 

SMYTH, HERBERT WEIR (1857-1937), American clas- 
sical scholar, was born a t  Wilmington, Del., on Aug. 8, 1857. He 
was educated a t  Swarthmore (A.B., 1876), Harvard (A.B., 18781, 
and Gcttingen (Ph.D,, 1884). During 1884-85 he was instructor 
in Greek and Sanskrit a t  Williams college, then for two years 
was reader in Greek a t  Johns Hopkins university. From 1888 
to 1901 he was professor of Greek a t  Bryn Mawr. I n  the latter 
year he was appointed professor of Greek literature a t  Harvard, 
becoming emeritus in 1925. During 1899-1900 he was professor 
at  the American Classical school a t  Athens. From 1889 to I904 
he was secretary of the Amencan Philological Association and 
editor of its Transactions, and in 1904 was elected president. His 
works include a treatise on the Ionic dialect (1894) ; Greek Melic 
Poets (1900); Greek Grammar for Colleges (1916); Aesckylus, 
text and translation (1922-26), in the "Loeb Classical Library"; 
and Aesclzylean Tragedy (1924). 

SMYTH (or SMITH), JOHN (c. 1570--1612), English non- 
conformist divine, commonly called the Se-baptist, was born 
about 1570, and was educated at  Christ's college, Cambridge, 
where he proceeded M.A. in 1593. H e  was probably vicar of 
Hutton Cranswicke in the E. Riding of Yorkshire from 1593 
to 1600, when he was elected lecturer or preacher of the city of 
Lincoln, an office of which he was deprived in Oct. 1602. Becom- 
ing connected with the Separatist movement he joined the Gains- 
borough church, and became its pastor1. With Thomas Helwys, 
John Murton (or Morton) and others, he migrated t o  Amsterdam 
at the end of 1607 to escape religious persecution, and in that city 
practised as a physician, and became the leader of "the second 
English church." (See CONGREGATIONALISM.) Under Mennonite 
influence he became a Baptist (see BAPTISTS). But he and 
his company were then faced by the dilemma that their own 
infant baptism did not count, and Smyth solved the problem 
by first baptizing himself (hence the name Se-Baptist), probably 
by affusion, and then administering the rite to Helwys and the 
others. Afterwards they decided to join the Menngnites, who 
were suspicious of a man who had never held one position for 
long, and demanded a statement of doctrines, which he gave them 
in twenty articles written in Latin, and in The Last Book o f  John 
Smyth, called the Retractation of his Errors, together with a con- 
fession of faith in IOO Propositions. Smyth himself died of con- 
sumption in August 1612. Helwys and Morton returned to Eng- 
land, and established the first English Baptist churches. 

See J. H. Shakespeare, Bafitist and Congregational Pioneers (London, 
1906) ; H. M. Dexter, The England and Holland of  the Pilgrims (Lon- 
don and 1 9 ~ ~ ) .  (A. J. G.; X.) 

SMYTH (or SMITH), WILLIAM (c. 146-1514), bishop of 
Lincoln, was a Lancashire man by birth, and probably passed 
some of his early days at  Knowsley under the roof of Margaret, 
countess of Richmond and Derby, the mother of Henry VII .  H e  
appears to have been a member of Lincoln College, Oxford, and 
in 1485, just after the battle of Bosworth, he was made keeper of 
the hanaper of the chancery. Two of Edward IV.'s daughters 
were entrusted to his keeping; he was a member of the royal 
council and he obtained many rich preferments. I n  1493 he be- 
came bishop of Coventry and Lichfield. The bishop was a mem- 
ber of Prince Arthur's council in the marches of Wales, and in 
1501, five years after he had been translated to  the bishopric 
of Lincoln, he became lord president of Wales. About 1507 he 

1He was never vicar of Gainsborough, and must not be confused with 
the John Smyth who was imprisoned in the Marshalsea in I 592. 
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and Sir Richard Sutton (d. 1524) set to work to found a new 
ioliege in Oxford. Tney rebuilt Erasenose Haii, added other 
existing halls to  it, and having obtained a charter in 1512, called 
it  Tlte King's haule and college of Brasennose. Smyth, who was 
one of the executors of Henry VII.'s will, retired from public 
life just after this king's death; he was, however, president of 
Wales until his death at  Buckden in Huntingdonshire on Jan. 2, 
1514. I n  addition to his liberal gifts to  Brasenose College he gave 
money or land to Lincoln and to Oriel Colleges; he founded a 
school a t  Farnworth, Lancashire, and he refounded the hospital 
of St. John at  Lichfield. From 1500 to 1503 he was chancellor 
of Oxford University. 

SNAIL, the name usually given to land moliuscs of the class 
Gastropoda which have spiral shells, such as the common snail 
(Helix aspersa) and the wood snail (Cepea nemoralis). In  Scot- 
land both shell-bearing and shell-less land molluscs are known as 
"snails." Marine Gastropod molluscs are sometimes called "sea 
snails" and the freshwater gastropods (Vivipara, Limnaea, etc.) 
are k n w n  as "pond sndils" and "river snaiis." The sheli-bearing 
Gastropoda ("snails" in the wide sense) are a very large class of 
animals, embracing some 40,ooo living and extinct species, with 
a world-wide distribution. 

Perhaps the most striking feature in the structure of snails is 
their shell. In  the majority this is spiral and consists of several 
whorls which have a right-handed (dextral) coil. A left-handed 
(sinistral) coil is found in certain forms, either as an occasional 
variation of normally dextral forms (Limnaea pereger and Nep- 
tunes antiqua) or as a fixed generic characteristic (Physa, Clau- 
d i a ) .  Sometimes the shell is cup-shaped (Patella, the common 
limpet), tubular (Coecum) or plate-like (Scutum). I n  many land 
and marine Gastropods it  becomes internal and degenerate or is 
eventually lost entirely, and a slug-like form is attained. The land 
snails belong, with some exceptions, to  the order Pulmonata and 
a very large proportion of them are placed in the family Helicidae, 
which is one of the largest groups of land invertebrates. They are 
mainly animals of retiring habits living on green plants or on 
decaying vegetable debris, though a few (e.g., Glandina, Strep- 
taxis) are carnivorous. As a rule, they are more frequently found 
upon calcareous soils and are certainly rare on "acid" formations. 
They usually live during the daytime buried out of sight under 
leaves and, as a certain amount of moisture is necessary for their 
well-being, they aestivate in hot and sunny weather in crevices or 
under ground, from which protection they emerge at  night or 
during rain. 

Including the "snail-slugs" (Testacella), there may be said to 
be 125 species of land and fresh, or brackish, water snails in the 
British Isles. The largest family (indeed, the largest in the 
phylum Mollusca) is the Helicidae, of which there are 2 2  species 
in Great Britain. Among the commonest forms are Helix aspersa, 
the common or speckled snail, Cepea nemoralis and hortensis, 
the wood and garden snails and Limgzaea peregru, the common 
pond snail. Certain species (e.g., Belgrandia marginuta), which 
are still living in continental Europe, are found in a fossil state 
in the British Isles. Paludestrirta jenkinsi, the only mollusc at 
present known to reproduce itself parthenogenetically (without 
fertilization), is found very plentifully in Great Britain. 

I n  North America there are very numerous species of fresh- 
water and land snails. Among representatives of the former group 
are some 65 species of Linznaea and 25 species of Planorbis. Of 
the land snails important families are the Pupillidae, with jc  
species; the Zonitidae, with 6 j species; and the exceedingly 
numerous Helicidae, of which the exclusively American genus 
Polygyra alone contains 125 species. (Concerning the use of 
snails by man, see GASTROPODA.) 

BIBLIOGRAPHY.-B. B. Woodward, The Lifepf the Mollusca (1913) ; 
E. L. Thompson, An Analysis of the Learnzng Process of the Snail 
(1917). For British forms see G .  Jeffreys, British Conchology (1862) : 
A. E. Ellis, British Snails (1926). For North American forms see 
W. J. Binney, "A Manual of North American Land Snails," U.S Nut 
Mus. Bull. N o .  28; H. A. Pilsbry, A Guide to the Stzidy of Helice: 
(Philadelphia, 1894). (G. C. R.) 

SNAKE-BIRD, or DARTER (Anhinga anhinga), a bird belong- 
ing to the same order as the cormorants (q.v.) ,  to which they 

bear a resemblance both outwardIy and in habits. They are, how- 
ever, more slender in form and have neck and tail elongated. The  
pointed bill has its edges beset with backwardly-directed "teeth." 

The male of the American species, which is often called the 
water-turkey, has a black plumage, glossed with green, with a 
white line on the neck and the bare skin of the head both 
green and orange, and white patches on the wings and tail. 

The bird haunts large rivers and 
lakes, frequently perching on 
overhanging branches or snags. 
I t  feeds on fish, which it  chases 
and spears with its dagger-like 
bill, its agility under water is 
amazing. I t  often swims with 
oniy its head above water. The 
bird has been observed to play at 
catch with small twigs. The nest 
is built in a tree close to the 
water and is a large structure of 

BY COURTESY OF THE ZOOLQGICAL SOCIETY OF 
sticks. The four eggs have white, 

LO N D O N  chalky S ~ P I I S  Other species OC- 
T H E  I N D I A N  S N A KE  BIRD {PLOTUS cur in Africa, Asia and Australia. 
A N H I N G A )  All are characterised by  the 
structure of the neck; the first seven neck vertebrae form a 
curve with its concavity forward; but the eighth articulates with 
the seventh nearly at  right angles; the ninth is directed abruptly 
downwards and the rest form a gentle forward convexity. This 
mechanism permits great flexibility. 

SNAKE-FLY, the name given to neuropterous insects of the 
genus Raphidia, closely allied to the alder-flies, remarkable for the 
elongation of the head and prothorax to form a neck and for the 
presence in the female of a long ovipositor. The larva is active, 
carnivorous, and terrestrial, and lives under loose bark of various 
trees. These insects are widely distributed, four species occurring 
in Britain 

SNAREROOT. In  most countries where snakes abound 
some root or herb is used by the natives as an antidote for  the 
bites of venomous species, and many herbs have consequently re- 
ceived the name of snakeroot. Botanically speaking, the name 
properly belongs to  Ophiorrhiza mungos, the Mungoose plant, a 
plant of the family Rubiaceae, used in the E. Indies for the pur- 
pose above indicated. I n  medicine, ho-ever, the roots of Aris- 
tolochia serpentaria, Polygala senega and Cimicifuga racemosa 
were understood by this name, being distinguished as the Virgin- 
ian, Seneca and black snakeroots. The root of Aristolochia 
reticulata is known in the United States as Red river o r  Texan 
snakeroot. 

The roots or rhizome of Liatris spicata, Eryngium aquaticum 
and Eupatorium rugosum have all been used in N. America for 
snake-bites, the first two being known as button snakeroot and 
the last as white snakeroot. The rhizome of Asarum canadense 
passes under the name of Canadian snakeroot. All of these con- 
tain acrid or aromatic principles which, when a warm decoction of 
the drug is taken, exercise a powerfully diaphoretic or, in some 
cases, diuretic action, to which the benefit, if any, derived from 
their use must be attributed. 

SNAKES, an order (Ophidia) in the class of REPTILES (9.v.) 
They are elongate animals without limbs, or with but claw-like 
rudiments of the hinder pair; without eyelids or external ears, 
with pointed re-curved teeth fused to the supporting bones, with 
a forked slender tongue which can be withdrawn into a sheath at  
its base, and, as a rule, with the two halves of the lower jaw not 
fused but joined by an elastic ligament. Like the lizards, with 
which they have many affinities, they are one of the dominant 
groups of reptiles of the present day and a t  least 2,000 different 
species are known. Their distribution is cosmopolitan with the 
exception of New Zealand, Ireland and some of the more recent, 
completely isolated, oceanic islands such as the Azores; as  in 

I other groups of terrestrial, cold-blooded animals the area of per- 
manently frozen subsoil limits their northern and southern range 
and the greatest profusion of species and individuals is to b6 

I found in the tropics, 
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i n  the loss of limbs and the absence of well-differentiated neck, 

body and tail they may be regarded as degenerate and, by analogy 
with certain groups of limbless lizards, it seems probable that 
this type of bodily form arose in correlation with a habitat 
amongst dense vegetation; under these conditions limbs do not 
appear to be such efficient organs of locomotion as the lateral un- 
dulations which form the basis of serpentiform locomotion. Con- 
trary t o  the idea expressed in the 
conventional representations of 
snakes, the body is not undulated 
vertically but laterally, and loco- 
motion is effected by the passage 
of a series of "waves" from be- 
fore backwards, each wave in its 
progress pressing against the sur- 
rounding medium and forcing the 
animal forwards. Such a system THE F ER-DE-LANCE OF  THE WEST 
is efficacious only when the sur- I N D I E S  AND SOUTH AMERICA 

rounding medium is sufficiently dense t o  offer an appreciable resis- 
tance to  the passage of the waves and the majority of terrestrial 
snakes possess an additional mechanism. The scales of the lower 
surface are enlarged to form transverse, overlapping plates, whose 
free edge is directed backwards, and to each of these plates is 
attached a pair of movable ribs. When the ribs are moved for- 
wards they carry the scute with them, and as this is smooth and 
has its leading edge protected by the one in front of it, it slips 
easily over any irregularities of the surface. But, when the scute is 
moved backwards its free, hinder edge catches on the slightest 
projection and so enables the snake to push itself forward. As 
there may be as many as 300 of these ventral shields, each of 
which can utilise any slight irregularity, progress is possible over 
almost any surface which is not absolutely smooth. 

Probably also correlated with the ancestral habitat is the devel- 
opment of a hard transparent covering over the eye to  protect 
the delicate cornea; in many lizards a transparent covering is 
developed from the lower eyelid, but in snakes the analogous 
covering is probably the modified nictitating membrane. In most 
snakes the outer horny covering of the scales is shed in one piece; 
sloughing commences a t  the lips and by vigorous rubbing move- 
ments the slough is turned back on itself and the animal works 
its way out, the old skin being turned inside out in  the process. 
Though the sense of sight is well-developed, hearing must be of 
a different nature from that of most vertebrates, as there is no 
external ear or ear-drum; the columella auris, which normally 
transmits vibrations from the ear-drum to the inner ear, in 
snakes rests with its outer end on the quadrate, the bone which 
supports the lower jaw; possibly the ear is sensitive, not to 
air-borne vibrations, but to vibrations transmitted through the 
substratum on which the animal rests. The sense of smell is well- 
developed but a snake's most important sensory organ is its 
tongue; exactly what sense is centred here is not known, but the 
constant play of this organ makes it  evident that the sensations 
which it registers are of paramount importance in  determining the 
animal's reactions to external conditions. 

Practically all snakes are carnivorous and the prey, which 
under natural conditions must be captured alive, is swallowed 
whole, the conical re-curved teeth and the divided lower jaw being 
adaptations to this method of feeding. The prey may be killed 
by poison or constriction or swallowed alive; it  is worked round 
until the head is in the snake's mouth and then commences the 
laborious swallowing process. The bones supporting the lower 
jaw are movable on the skull so that the gape of the mouth is 
tremendous and this, assisted by the stretching of the elastic 
ligament between the halves of the lower jaw, permits the swal- 
lowing of masses of considerably greater diameter than the snake 
itself; the teeth of one side of the mouth are hooked into the 
victim and then, with this as a fulcrum, the other side is pushed 
forwards a short distance, the teeth engaged and the same action 
repeated with the opposite side. The hooked shape of the teeth 
permits of their being pushed forward but not easily drawn back, 
and in this way the snake literally draws itself over its food. 
Teeth are frequently broken off by the victim's struggles, but by 

the side of each functional tooth is a series of new teeth, in 
different stages of development, lying within a special fold of 
the lining of the mouth, the vagina dentis; as soon as a tooth 
is lost one of the successional series moves into its place and 
becomes fused to the jaw-bone. Teeth are aIso the means by 
which the venom of poisonous species is injected; these "poison 
fangs" are always situated in the upper jaw either at  the front 
or the hind end and the channel for the venom is either a 
simple groove or a groove whose edges have met and so produced 
a tube with openings at  the base and the tip of the fang. The  
venom itself is the product of a modified salivary gland and 
is a clear straw-coloured liquid containing certain poisonous pro- 
teins, the proportions in which each is present varying according 
to the type of snake. The two principal constituents are a "haemo- 
lytic" agent which breaks up the blood corpuscles and attacks 
the lining of the blood vessels and a "neurotoxic" agent which 
attacks the nerve centres, causing paralysis, and having a special 
affinity for the nerves supplying the respiratory apparatus; the 
predominance of one or  other of these two bodies determines the 
nature of the symptoms of snake-bite. If neurotoxic agents pre- 
dominate, paralysis, general prostration and difficulty in breathing 
are the most dangerous symptoms, but if the patient survives this 
stage, recovery is rapid and there are few severe local symptoms 
at the site of the bite; when, on the other hand, "haemolysins" are 
the principal constituents of the venom there is no paralysis, 
though there are severe constitutional symptoms and prostration, 
but even if this is not fatal, local symptoms follow with local 
extravasation of blood and much swelling of the bitten parts, 
which may suppurate and become gangrenous. The venom is 
destroyed by oxidising agents, such as potassium permanganate, 
silver nitrate and hypochlorites, and this characteristic is the 
basis on which first-aid treatment should be given. A ligature 
should be applied above the fang punctures and then a free 
incision made into the wounds which should, if possible, be 
washed out with a solution of bleaching powder or potassium 
permanganate. The ligature must not be kept on for more than 
half an hour at  a time, being released for  a few seconds occa- 
sionally to allow the circulation to  return before it  is re-applied. 
Administration of large quantities of stimulants is useless, but 
small repeated doses may be given if the patient is on the verge 
of collapse. Despite a large number of so-called "cures" there 
is only one reliable treatment for snake-bite, and that is by the 
use of "anti-venines" which are now manufactured in most coun- 
tries where snake-bite is a t  all common. They are prepared by  
immunising horses against a particular venom by increasing, 
regulated doses; the blood serum of the horses is then sterilised 
and made up into doses ready for inoculation. I t  has not yet 
been found possible to prepare a serum which is really efficacious 
against the venoms of more than one or two snakes, so that, to  
ensure treatment with the correct anti-venine, an attempt should 
be made to identify the one responsible for the accident. Above 
all, the earlier an anti-venine is administered the better. 

No snakes have a larynx or vocal chords and, in consequence, 
none have a true voice; they are all, however, capable of hissing 
and some of the larger, heavy-bodied species, with a large lung 
capacity, can do so loudly enough to be heard a t  some little dis- 
tance; a few forms have a special piece of cartilage in front of 
the epiglottis and, when a blast of air is emitted, the vibration of 
this cartilage produces a sound which has been compared with 
that of a gently struck tuning fork. Rattlesnakes (q .v . )  have a 
special sound-producing apparatus and some vipers can make a 
swishing noise by the movement of the scales one over the other. 

The majority of snakes lay eggs; these are elongate with a 
parchment-like shell, and are usually deposited in a situation 
exposed to moist heat. I n  some groups, however, they are retained 
inside the body of the mother until the young are fully developed. 

The various families, based largely on characters of the skull, 
may best be considered separately. 

I .  Typlt1opidae.-Small, harmless, burrowing, worm-like snakes, 
with the eyes hidden beneath the scales of the head, with a very 
short, blunt tail, with small, shiny over-lapping scales, no en- 
larged scutes across the belly and with teeth only in the upper 
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jaw; inhabitants of almost all tropical countries. These snakes I arboreal, and correlated with this habit the tail is usually more 
form burrows in loose soil, and to assist in this operation many / or less prehensile; all kill their prey (chiefly small mammals and 
have a short spine a t  the tip of the tail which is dug into the 1 birds) by constriction, and all those whose breeding habits are 
ground to obtain a purchase whilst the rounded head is thrust 
forward, or retracted, by a looping movement of the body; insect 
pupae and larvae, ants and earth-worms, seem to form the staple 
diet. The commonest colouring is brownish or flesh colour, but 
a few, for  instance the common T. pzutctatzc; of tropical Africa, 
are irregularly marked with black and yellow. 

2. Leptotyfilzlopidae (Glauconiidae).-Another family of blind, 
burrowing snakes very similar to  the Typhlopidae from which 
they differ in having teeth in the lower, but not in the upper jaw; 
they are found in Africa, south-western Asia and America. The 

known are ovoviviparous, in contrast with the Pythons which 
usually lay eggs. Though the name "Boa Constrictor" is fre- 
quently used to designate any large snake it  is only strictly ap- 
plicable to a single South American species, Constrictor con- 
strictor, which is not particularly large, attaining a total length 
of only about I I feet. The genus Boa contains a number of species 
in tropical America, including the West Indies, and two in Mada- 
gascar; Cordlus, another very similar genus, has a similar dis- 
tribution. The largest species is the Anaconda (Eulzectes mu- 
rinus), which inhabits the forests of the Amazon basin and is 

usual colours are browns or blacks but in Leptotyphlops albijrons, 
the common species of tropical America and the lesser Antilles, 
the forehead and tip of the tail are white. As the head and tail 
are also similar in shape, the colouring may be of the "directive 
mark" type desigded, apparently, to enhance the resemblance 
of the two for the confusion of any would-be attacker. 

3. Ilysidae.-Harmless burrowing snakes, without any distinct 
neck but with the cylindrical bcdy tapering slightly at either 
end, with a pair of claw-like vestiges of hind limbs visible on 
either side of the vent an$ with slightly enlarged scales on the 
belly; teeth are present in both jaws. The few members of this 
family are larger than most burrowing snakes, attaining a size of 
2; to 3 f t . ;  they seldom appear above ground but take readily 
to water, and their food seems to consist principally of other 
snakes and eels, all, so far as is known, are ovoviviparous. 
Ilysia scytale, of tropical South America, coloured a beautiful 
coral-red with more or less complete black rings, superficially 
resembles some true coral snakes (Micrurus); as the latter are 
all venomous this is often regarded as an instance of mimicry. 
Cylindrophis rz~fus of Burma, the Malayan Region and the East 
Indies also exhibits what appears to  be mimicry, but of a different 
kind; the upper surfaces are brown or black, with, as a rule, light 
cross-bars, the belly is white with transverse black bands, and the 
tail bright red beneath. When the snake is brought above ground 
the tail is bent sharply upwards exhibiting the brilliant lower 
surface and if the animal is touched the tail snaps round in the 
manner of a striking head. Precisely the same tail colour and 
actions occur also in another burrowing snake of the same regions, 
Doliophis intestinalis, but this animal is not only venomous but 
possesses the largest poison glands of any Elapine snake. 

4. Urope1tidae.-Harmless burrowing snakes similar to  those 
of the preceding family, but without any vestiges of hind limbs 
and with the tail ending in an enlarged scale which is either rugose 
or produced into two short points. The "earth-snakes" of Ceylon 
and the hills of southern India are all burrowers in loose earth 
in damp, forested regions and feed almost exclusively upon earth- 
worms; those whose breeding habits are known are all ovo- 
viviparous. 

5. Xenope1tidne.-This family contains but a single species, 
Xenopeltis unicolor of south-eastern Asia, a handsome snake with 
highly iridescent black or  dark brown scales, each of which has 
a lighter edge; the head is small, not sharply marked off from 
the rest of the body and covered with enlarged shields; there 
are no traces of hind limbs, teeth are present in both jaws, the 
tail is short and the belly is covered with transversely enlarged 
scutes; total length about 3 feet. 

6. Boidae.-Non-poisonous, often large, snakes with claw-like 
rudiments of hind-limbs visible on either side of the vent, en- 
larged scutes on the belly and teeth in  both jaws. This family, 
which is represented throughout the tropical and sub-tropical 
regions of the world, is  sub-divided into two groups, the Pythons, 
which are most numerous in  the Old World, and the true 
Boas, whose headquarters are in tropical America with only a 
few scattered forms in other parts of the globe. These two sub- 
divisions are not recognisable by  any external characters, the 
Pythoninae only differing from the Boinae by the presence of an 
extra bone (the supraorbital) in the skull. 

(a) Pvthoninae: see PYTHON. 
(b) Boinae.-The majority of Boas are arboreal or semi- 

said to reach a length of 30 ft., though actually, specimens of 
even 2 5  i t .  seem to be very rare. The animal is largely aquatic 
and is usually found along the banks of rivers or in  swampy 
regions; it  is dark green in colour with numerous, sharply defined, 
round, black spots and is highly iridescent. In  the Old World, 
Enygrus occurs in the islands around New Guinea and on those 
of Polynesia as far east as Fiji; all the species have prehensile 
tai!s. Eyyx, with ahoct seven species, is zn zssemblage nf sma!!, 
sand-loving forms in north Africa, south-east Europe and south- 
west Asia; none of them greatly exceed 3 f t ,  in length and all 
have small heads, merging imperceptibly into their bodies, and 
short, scarcely prehensile tails. 

7. C01ubridae.-This family comprises the great majority of 
snakes and its members show great diversity of habits and adapta- 
tions. I n  the restricted sense in which the name is here used the 
family may be defined as follows:-typical snakes, without any 
rudiments of limbs, with the head usually covered by  enlarged 
scales, with enlarged ventral scutes, with teeth in both jaws and 
poison fangs, if present, situated on the hinder end of the upper 
jaw and preceded by smaller, solid teeth; distributed over all 
the temperate and tropical regions. Every kind of terrain is 
tenanted, from dense tropical forests to deserts and high moun- 
tains, and so uniform are the modifications connected with their 
different habits that, from its appearance, alone it is possible to 
draw a fairly safe conclusion as to a snake's mode of life. Bur- 
rowing forms are invariably small with relatively short tails, 
with small heads merging imperceptibly into the body and with 
greatly reduced eyes; desert dwellers are usually rough-scaled, 
with pallid or sombre colouring; terrestrial species have cylin- 
drical bodies, a distinct neck and moderately long tails; arboreal 
snakes are greatly elongate with whip-like tails, long, pointed 
snouts, very large eyes and a more or less compressed body; 
thoroughly aquatic forms have the nostrils on the top of the snout 
and fitted with valves which can be closed while the animal is 
under water and, as a rule, the enlarged ventral scutes, so 
necessary for locomotion on land, are reduced. Two groups of 
Colubrids can be recognised thus:- 

Aglypha, without any grooved teeth. 
Opistkoglypha, with one or two enlarged, grooved. poison fangs 

at  the rear of the upper jaw. 
These two groups, the one harmless, the other venomous, but, 

on account of the position of the poison fangs, rarely dangerous 
to man, almost grade into one another, a few species being known 
in which the posterior teeth are only slightly enlarged and some- 
times grooved and sometimes not; they also show a curious 
parallelism. The Aglypha are again sub-divisible into four "sub- 
families." 

(a) Dipsadinae.-Arboreal forms with the anterior teeth in 
both jaws enlarged and without a groove beneath the chin. This 
groove, present in almost all other colubrids, is part of the 
mechanism which allows of the two halves of the lower jaw being 
pushed apart in swallowing bulky objects and its absence in the 
Dipsads is connected with the feeding habits of the group; they 
appear to  feed exclusively on slugs. Antblycephalus and Haplo- 
pelttdra occur in south-east Asia and the Malay Archipelago and 
Dipsas and its allies are confined to Central and tropical South 
America. 

(b) Acrochordinue.-Aquatic snakes with valvular nostrils on 
the upper surface of the snout; they are heavy-bodied animals 



SNAKES 
frequenting fresh-waters and estuaries in south-east Asia and 
Central America, and feeding on fish. I n  a few the enlarged ventral 
scales are scarcely distinguishable and the common Indo-Malayan 
Chersydrus has the body laterally compressed and equipped with 
a fold along the lower surface; this fold, simulating a median 
fin, the compressed body and the absence of ventral shields 
bespeak an existence spent wholly in water. The less specialised 
forms with cylindrical bodies and retaining the ventral scutes are 
still capable of rapid movement on land. 

(c) Dasypfltinae (Rlzaciodontinae).-Terrestrial snakes with 
only a few small teeth but with downwardly directed projec- 
tions, which penetrate the oesophagus, on some of the vertebrae 
of the neck; a few species only, in tropical and South Africa. 
These snakes are highly modified egg-eaters; the mouth is enor- 
mously distensible and the egg is swallowed whole; when, however, 
i t  comes in contact with the vertebral processes in the throat its 
progress i s  arrested, and by compression of the muscles of the 
neck, and backward and forward sawing motions, the shell is cut 
through and collapses; the contents of the egg run down into 
the stomach and the shell is rejected. 

(d) Co1ubrinae.-Typical snakes, with well-developed teeth 
in both jaws, with a dental groove and with, as  a rule, lateral 
nostrils. This sub-family is cosmopolitan and its members may be 
more or less aquatic, arboreal, terrestrial or cryptozoic; as a rule 
they are oviparous, but some produce fully developed young. 
Perhaps the most thoroughly aquatic species is Glypholycz~s 
bicolor which inhabits Lake Tanganyika and in the general shape 
and the position of the nostrils superficially resembles the Acro- 
chordime. The common English Grass snake (Natrix ~zatrix) 
is a member of a widely distributed genus whose members, though 
not strictly aquatic, are water loving and whose food consists 
principally of frogs and fish; N. natrix, widely distributed through 
northern Europe, is very variable in colour, but is usually a grey- 
ish-green with some black markings on the back, traces of an 
incomplete yellow or orange collar on the neck and chequered 
black and white beneath; it  frequents damp and marshy locali- 
ties and feeds principally on frogs. I t s  European relative N. 
viperinus, very common in Spain and Portugal, is more aquatic 
still and feeds almost exclusively on fish, and the Indian Keel 
Backs (N. piscator) and the North American Moccasins ( N .  
fasciatus) have similar habits. Allied to Natrix are the N. Ameri- 
can Garter snakes (Thamnoplzis), a group of likewise semi-aquatic 
species. The strictly terrestrial genera, very numerous throughout 
most of the world except the Australian region, feed chiefly on 
small mammals, birds, toads and lizards. The Rat  snakes or 
Racers of Europe and N. America (Coluber) the Chicken snakes 
(Elapke) and the Indian Rat  snakes (Ptyas) are all externally 
of very similar build and either kill their prey by constriction 
or eat i t  alive. Coronella, another similar genus, is represented in 
Britain by the Smooth snake (C. austriaca), a species frequently 
confused with the viper but readily distinguished by its smooth 
scales and the enlarged plates on the top of the head; the species 
of this genus feed largely upon lizards, and the distribution of 
the Smooth snake in England corresponds exactly with that of the 
Sand lizard. Other terrestrial genera with specialised feeding 
habits are the King snakes (Lampropeltis) of N. America, and the 
African Lycophidion. The species of the first-mentioned genus 
live almost exclusively on other snakes, poisonous or harmless, 
the victim being killed by  constriction; some "mimic" Coral 
snakes in their colour pattern which consists of broad reddish 
bands edged with black and separated by narrower yellowish or 
buff interspaces. Lycophidion is characterised by enlarged teeth 
on the front of both jaws, the "canine" teeth being also directed 
outwards, and this is probably an adaptation to enable them to 
hold the smooth, hard-scaled skinks which form their principal 
diet. The American Hog-nosed snakes (Heterodon) are remarkable 
for their superficial similarity to  vipers, due to  the broad, flat 
head and stout body; if annoyed they puff themselves up and 
hiss in true viperine manner, but if this fails to intimidate the 
enemy they roll over on their backs and "sham dead." Tree- 
snakes are greatly elongate, slender creatures and are represented 
by such genera as Dendrophis of south-east Asia and Australia 

and Leptophis of South America; they feed principally on lizards 
and young birds. 

0pisthoglypha.-The back-fanged snakes are divisible into 
three sub-families which exactly parallel the last three divisions 
of the preceding group. 

(a) Honzalopsinae Aquatic snakes with valvular nostrils situ- 
ated on the top of the snout, and often with the ventral scales 
much reduced. They are confined to the fresh waters and estuaries 
of south-east Asia, Papua and North Australia and are all ovo- 
viviparous. 

(b)  E1achistodontinae.-The single snake of this sub-family, 
known only from a few specimens from Bengal, is the exact 
Opisthoglyphous analogue of the Aglyphous Dasypeltis; i t  is 
an egg-eater, with reduced dentition and with vertebral processes 
penetrating the oesophagus. 

(c) Bmginae (Dipsadomorphinae).-This sub-family parallels 
the Colubrinae; its members are cosmopolitan and adapted to the 
same types of habitats, though in this group arboreal forms pre- 
dominate. Among these may be mentioned a few which are 
remarkable for their habits or appearance; the slender, bodily 
form and elongate head is exaggerated in some, such as Dryophis 
mycterizans of the Indian Region or Langaha of Madagascar, by 
the production of the tip of the snout into a pointed or leaf-like 
dermal appendage. Many of these tree-snakes are brilliantly green 
to match the foliage, others brown to harmonise with the branches, 
but some show brilliant colour patterns which, though conspicuous 
yhen removed from their natural surroundings, are almost invisible 
in the dappled light and shade of the bushes which the animals 
frequent. Chrysopelea ornata of India and Malaya is  often 
black with yellow dots on the centre of each scale and a series of 
red-centred yellow, tetra-petalous flowers along the back. This 
species is also famous as the Flying snake, a name it  has earned 
by its ability to "glide" to a limited extent; to  accomplish this 
feat the body is heId straight and rigid, the ribs pushed outwards 
to their full extent and the belly drawn in so that a considerable 
concave surface is produced which checks the fall of the animal 
and enables it, in an emergency, to descend with safety from a 
considerable height. Some members of the group, for instance the 
Boomslang (Dispholidus typus) of South Africa, have the peculiar 
habit of expanding the neck to form a vertical "hood" when 
annoyed. Unlike the horizontal hood of the cobras, which is pro- 
duced by an outward pressure of the ribs, this vertical "hood" is 
brought about by inflation of the wind-pipe. I n  snakes the cartilag- 
inous rings of the trachea are incomplete along the side nearest 
the backbone, and a strip of tissue between their free ends is 
very distensible, so that, when air from the lungs is forced into 
the wind-pipe, this elastic tissue stretches and the neck is inflated. 

Terrestrial genera are represented in Europe by Coelopeltis, 
one of the largest snakes of the continent, in the Mediterranean 
countries. Erythrolamprt~s aesculapii of Tropical America is a 
very variable species whose many colour varieties mimic Coral 
snakes; sometimes the groove, on the fangs may be absent. Africa 
has many terrestrial forms, of which the commonest are the Sand 
snakes (Psammophis), and also several burrowing genera, e.g., 
Miodon of West Africa and Apardlactus from the east and 
south. Some burrowing forms, notably Apostolepis in South 
America, exhibit "directive mark" coloration; the body is yellow, 
sometimes with longitudinal black stripes, and the head and 
stumpy tail are black with a few lighter dots, so that t h e  similarity 
of the two ends is remarkable. 

Only a few Opisthoglyphs can be considered as dangerous to 
man; the situation of the fangs renders i t  difficult for any but 
the very large species to bring them into play except on the small- 
est objects. Should, however, a wound be inflicted by one of 
the larger species, such as the Boomslang, the consequences are  
apt to be dangerous; the venom is largely haemolytic in  its action 
and resembles that of the vipers rather than that of the cobras 
and their allies. 

8. Micruridae (Elapidae).-Sometimes regarded a s  Colubrids. 
these snakes are "proteroglyphous." i.e., have fixed poison fangs 
in the front of the upper jaw and they always have well-developed 
ventral shields. Apart from the Cobras (q.v.), this family con- 



I COURTESY, N Y .  ZOOL. SC 
, FROM PHOTOGRAPHS COLOUREJ UNDER DlRECTlDN C I.. D I T M I R S .  WATER MOCCASIN AND B U L L  SNAKE PAINTED BY R F. DECKEHT 

I 

2,000 kinds of sna~e 
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SNAPDRAGON-SNIPE 
tains other genera in the same regions, the true Coral snakes of 
Po..+-- --a C*. .LL A---:-.. bbnLLal auu JUULIL ~ ~ I I I C I J L ~  and a n u r ~ b e r  of forms in Australia. 
Some of the best known of the latter are the Black snake (Pseu- 
declzis), which reaches a length of 6 ft. and can erect a small 
cobra-like hood, the Tiger snake (Notecltis) and the Death Adder 
(Acanthoplzis) ; the latter has acquired its appellation of "Adder," 
which usually means viper, on account of its broad, flat head, 
which lacks the large shields of the other Micruridae, and its thick- 
set body. In  the Indian region, the larger species are the Kraits 
(Bungarus) whose bite, though not so deadly as that of the 
Cobras, is responsible for a heavy mortality annually. The dreaded 
Mamba (Demdraspis angusticeps) of tropical and South Africa 
also belongs to  this family, and is one of the few arboreal species 
in it. Two varieties are commonly recognised, a black, which is 
really a dark olive, and a green, and as no very small black ones 
have ever been recorded and the green variety is usually the 
smaller of the two, it seems probable that the "varietiesJ' are 
growth stages of the one species; the green phase is almost entirely 
arboreal but the black is frequently terrestrial. The Coral s~lakes 
(Micrurus or E h p s )  are the only representatives of this family 
in America; they are distributed all over the hotter parts of that 
continent and are largely burrowing and cryptozoic forms. Dolio- 
phis, another genus of burrowing animals from the Malayan 
region, is remarkable for the enormous development of the poison 
glands, which extend over the anterior third of the body, and 
for its habit, when annoyed, of raising the tail t o  show the red 
colour of its lower surface. 

The larger snakes of this family are all highly dangerous t o  
man; the venom is chiefly neurotoxic in  its action, as compared 
with the more haemolytic venom of the back-fanged Colubrids 
and Vipers. 

g. Hydrop1ziidae.-Sea-snakes. Elapids adapted to aquatic life, 
with valvular nostrils on the top of the snout, vertically flattened 
tails and the ventral shields greatly reduced or entirely absent; 
all produce their young fully developed. The snakes of this 
family, some 55 all told, are divided into two sub-families, the 
one (Laticazrdinae) Australian in origin, the other (Hydropltiidue) 
Indo-Malayan; they are found throughout the tropical waters 
of the Indian and Pacific Oceans, but not in the Atlantic, and, 
though many are admirably adapted for aquatic life, and indeed 
are quite helpless on land, they chiefly frequent inshore waters 
and are most numerous around the coasts of the Indian region 
and along the chain of Islands to  north Australia; all are veno- 
mous, though the majority are very docile. The majority do not 
exceed four feet i n  length but a few reach a length of eight feet 
or more and many are of great girth, the greatest diameter being 
in the posterior half of the body, which gradually tapers towards 
the head; colours, as a rule, are indistinct transverse bands of 
darker and lighter but the most widely distributed species Pelamis 
filatur~is, which ranges from the east coast of Africa to  the west 
coast of America, is uniformly black above and yellowish or 
brown beneath, the  two colours belng sharply defined in a straight 
line along the sides but forming vertical bars or spots on the tail. 

10. Viperid&.-Vipers and rattlesnakes are characterized by the 
possession of poison fangs situated on the front of an upper jaw 
which is movable so that the teeth, when not in use, can be folded 
down parallel with the roof of the mouth; cosmopolitan except 
the Australian region and Madagascar. As a rule the members of 
this family are stoutly built, with flattened heads which lack the 
large plates so characteristic of the majority of the other poison- 
ous snakes. F o r  further details see VIPERS (H. W. P.) 

SNAPDRAGON or ANTIRRHINUM, a plant of the 
family Scrophulariaceae (q.v.),  native to  central and south 
Europe, occurring as a n  alien on old walls in Great Britain and 
sparingly naturalized in eastern North America. I t  is an old- 
fashioned garden perennial of easy cultivation. Antirrhinum 
majus, sown i n  heat, and forwarded until the general time for 
planting out, becomes a summer annual, and may be so treated; 
but under a slower and more hardy rkgime it may be sown in 
boxes fn  August, and pricked off into other boxes and wintered in 
a frame. So treated, and planted out in well-prepared beds of 
good garden soil, it is very showy and effective. The genus con- 

tains some 40 species, a11 native t o  the northern hemlsphere, but 
espe~iaiiy ilurnerous in western North America, 13 species occur- 
ring in  California, all herbaceous, except a closely related ever- 
green shrub, 3 to  8 ft. high, with scarlet flowers, found on Santa 
Catalina and San Clemente islands and usually considered as be- 
longing to the genus Gdvezia. 

SNEEK, a town in the province of Friesland, the Netherlands, 
west of Sneek lake, 14 mi, by rail S.S.W. of Leeuwarden, with 
which it is also connected by canal. Pop. (1940), 16,820. One 
of the former city gates (1615) remains, and in one of the 
churches is the tomb of the naval hero of the 16th century, Lange, 
or Groote Pier (Long or Great Peter). Sneek is one of the great 
butter and cheese markets of the province. 

SNEEZING, a violent expiration of a ir  from the nose and 
mouth; i t  is an involuntary reflex respiratory act, caused by 
irritation of the nerve-endings of the mucous membrane of the 
nose or by stimulation of the optic nerve by a bright light. The 
irritation may be  due t o  the swelling of the nasal mucous mem- 
brai~e, sileetiilg often accompanying nasal catarrh, or t o  foreign 
bodies in the nose, as by inhalation of snuff. A venerable and 
widespread belief survives in the custom of saying "God bless 
you" when a person sneezes. The Hindus say "live," to which 
the answer "with you" is given (E. B. Tylor, Primitive Culture, i. 
101). A sneeze was considered a sign or  omen from the gods by 
the Greeks and Romans. 

SNELL, HANNAH (1723-1792), the "female soldier," was 
born a t  Worcester on April 23, 1723, being the daughter of a 
hosier. I n  order to  seek her husband, who had ill-treated and 
abandoned her, in  1745, she donned man's attire and enlisted as a 
soldier in Guise's regiment of foot, but soon deserted; she then 
shipped on board the sloop "Swallow" and took part in the siege 
of Pondicherry and was wounded. She served before the mast on 
the "Tartar" and the "Eltham," but when paid off she resumed 
woman's costume. Her  adventures were published as  The Female 
Soldier, or the Surprising Adventures of Hannah Snell (1750). 
She died insane in Bethlehem Hospital on Feb. 8, 1792. 

SNELL, WILLEBRORD ( I  591-1626), commonly known 
as SNELLIUS, Dutch astronomer and mathematician, was born a t  
Leyden in 1591. I n  1613 he succeeded his father Rudolph Snell 
(1546-1613) a s  professor of mathematics in the university of 
Leyden. I n  his Eratosthetles Batavus (1617), he describes his 
method of measuring the earth, and gives as the result of his 
operations between Alkmaar and Bergen-op-Zoom a degree of the 
meridian equal t o  55,100 toises ( = I I 7,449 yd.). Snell is known as 
the discoverer of the law of refraction (1621). (See LIGHT.) H e  
died at Leyden on Oct. 30, 1626. 

SNIPE, one of the commonest wading birds, in high repute 
both with the sportsman and epicure. The common snipe (Capella 
gallinago) breeds in marshes all over Europe and northern Asia, 
moving south in hard weather. I t  feeds upon worms, etc. which 
it  obtains by probing the ground with its long bill. In  this con- 
nection the tip of the latter is flexible and very sensitive. When 
disturbed, the snipe rises suddenly with a curious twisting flight 
and a sharp cry, soon settling down, however, to  swift straight 
flying. During the breeding season, the male circles a t  a con- 
siderable height, uttering a sustained cry and plunging down a 
few feet from time t o  time, thus producing a bleating sound by 
the vibration of the outer tail feathers. Snipe have also been 
known t o  swoop down from a great height and then skim along 
horizontally for some distance back downwards. The nest is on 
the ground, and is a deep hollow lined with dry grass. The striped 
plumage blends beautifully with the surrounding rushes and 
grasses. The four eggs are dark olive in colour, while the young 
are clad in protectively coloured down. Both male and female 
tnay sit on the nest together. I n  North America, Wilson's Snipe, 
C. delicata, differs only from the Old World form in possessing 
16 instead of 14 rectrices in the tail. 

The Double Snipe (C. media) is larger, and much le- 3s common. 
I t  inhabits northern Europe. The Jack or Half-Snipe (Lym- 
neryptes mifzimus) is the smallest and most beautiful of the 
group. I t  breeds in northern Scandinavia and Russia. 

The painted snipes (Rlzynchaea) of the southern hemisphere 





SNOW 
4 of a.n inch in diameter, and fall to  earth either singly or bunched / 
together into flakes. Flake formation occurs most commonly dur- 
ing the mild, moist snowfalls when the temperature at  the ground 
is 32' or above. Their size depends both upon the temperature 
wherein they form and the depth of the cloud strata through 
which they fall or float. Intensely cold clouds are always relatively 

dry, hence tend to produce the 
smaller, slow growing and solid 
type of crystal. Conversely, 
warmer clouds (usually the lower 
clouds) contain much more mois- 
ture and tend to produce the 
larger, fast growing, branchy type 
of crystals. Water being a prod- 
uct of the joining of the two 
gases, hydrogen two parts, oxy- 
gen one part, its nuclear atoms 
have such an arrangement as to  
favour the formation of triangu- 

FORM O F  lar or hexagonal forms and to 
SNOWFLAKE.  TYPE divide into three or six. 

The great mass of the crystals of snow have forms whereby 
they can be roughly grouped into two main classes, columnar and 

greater freedom of movement while arranging themselves in 
crystal form than is possible when most crystals are formed. 
Often the air and clouds wherein they form are in  a state of 
agitatio ithin their different parts in  density, tem- 

perature and water content. 
Sometimes snow crystallizes 
among a multitude of uncon- 
gealed fluid droplets, called cloud. 
Contrary to popular belief, how- 
ever, the true crystals are not 
made of such, though they may 
collect and freeze upon them in a 
white opaque manner, or upon 
themselves to make granular 
snow, the "graupeln" of the Ger- 
mans. True snow crystals are 
formed directly from the invisi- 

F I G .  5.- SNOW- ble and vastly smaller atoms and 
F L A K E ,  TYPE molecules of water floating be- 
tween the cloud droplets. Among the many proofs of this, aside 
f r ~ n ;  genera! conside:aticns, is the fact that sczcty sncsvfa!!~ 
frequently occur from clear skies. 

As a result of various unfavourable conditions in cloudland, 
tabular forms. Comprised in the columnar forms are hexagonal presence of fluid cloud droplets, 
columns, both hemihedral and holohedral, and the long, slender, etc., the majority of tabular 
needle-like columns. Grouped in the tabular class are all those, snow crystals fail to  attain their 
whether solid or branching, that form on a thin,  tabular plane. natural beauty and symmetry. 
Among the rarer forms are the three or four vaned crystals, twin The most wonderful forms seem 
crystals, four-sided plates and compound forms. The latter con- to occur within the anterior 
sist of a hexagonal column having solid or branching tabular quadrants of widespread general 
forms attached a t  one or both ends, and rarely also at  the middle storms, or during snowfalls that 
of the column. There are in  addition many irregular snow forms, occur between two closely lying 
among them icy spicules growing outward at  many angles from a storms. The formation of crys- 
granular nucleus, frost-like forms and forms due to twinning, tals may be determined by some 
etc. During extreme cold or snowfall from very lofty, cold clouds, law. I t  is likely that almost every 
tiny columns and solid hexagonal or triangular plates usually cyclonic storm produces per- 
predominate. fect forms somewhere within its 

The order of the types in furnishing the bulk of the snowfall O F  anterior quadrants. There is 
is as follows : branching tabular forms, granular forms, plates doubtless a somewhat invariable 
with branching exteriors, plate forms, columns, needle forms, corn- rule of distribution of the vari- 
pound forms. The columnar and needle-like forms are, each in cyclonic storms, columns, or columns 
their respective classes, much alike, though they vary in size, quadrant, granular forms to another, 
length, thickness, etc. Compound crystals show much greater 
variation one from another, owing to the differences in the size, and interest about the tabular 
aspect, interior details, etc., of the end plates. Often the bar con- a u t ~  of outline, is the richness 
necting the end plates is exceedingly short, resembling a tiny of their interior designs. This 

As a result, the end plates grow outward richness of interior is due to the 
very close together. When one presence of minute' air tubes and 
of the end plates is smaller than shadings therein, which appear 
the opposite one, it converts the dark when viewed under certain 
crystals into the semblance of conditions. These interior air 
tiny parachutes, and they fall tubes and shadings frequently ap- 
with the smaller plate downward. pear in the semblance of tiny 

By far the most important, rods, dots, lines, etc., often ar- 
varied and beautiful snow crys- ranged in a marvellously sym- 
tals are those that comprise the metrical manner and outlining 
tabular class. Crystals of this geometrical forms. They are 
class assume delicate, starry, caused as a result of the bridging 
branching forms, solid plate FORM O F  over and inclusion of air as the 
forms and those exhibiting all 

STELLAR gradations between the solid and 
FORM O F  SNOWFLAKE,  FROM ME- wholly open forms. Rarely is it 
DIUM HEIGHT C L O U D S  that any two of them are just 
alike. The beauty of outline and richness of interior of such 
crystals are so great as to have attracted the attention and admira- 
tion of all students of the snow from the earliest times to the 
present. They far transcend in beauty, diversity and perfect 
symmetry the crystals of any mineral species. 

The  conditions under which the snow crystals form is unique. 
They crystallize while floating about unsupported in a fluid, the 
sir, of small and varying density. This permits the atoms and 
rnoiecules of which snow, like all other crystals, is built a much 

A N D  branches, segments and various 
adornments grow and unite one to another. Because of this they 
outline more or less perfectly the various stages of growth and the 
transitional forms that the crystals assumed in cloudland. Their 
arrangement doubtless depends largely upon habits of growth. I n  
case of branchy growth they are arranged for the most part at 
angles of 60" alongside the main and secondary rays. I n  cases of 
more solid growth they are often arranged with their greater 
dimensions in hexagonal order around the nucleus. 

The rare beauty of the more perfect specimens of snow crystals 
has attracted the attention and excited the admiration of natural- 
ists from quite early times. We find in the Bible, in the Book of 
Job, the query, "hast thou entered into the treasures of the snow?" 



SNOWDEN-SNOW-LINE 
Many naturalists through the years have made attempts to  draw 
them. During later times many observers, among them Dr. 
Scoresby and Dr. Glaisher of England, Prof. Squinabol of Italy, 
Mrs. Chickering of the United States and Dr. Dobrowolski of 
Poland, made excellent drawings of them. More recently the aid 
of photography has been employed to portray these evanescent 
forms. W. A. Bentley of Jericho, Vt., seems t o  have been the 
pioneer photomicrographer of 
snow crystals. Securing the first 
photomicrographs in 1885, he has 
continued the work up to the 
present, making 4,800 photomi- 
crographs, no two alike. I n  1903 
and soon afterwards Dr. Neu- 
hauss of Berlin, Dr. Nordens- 
kiold of Sweden and Herr Sigson 
of Russia also made photomicro- 
graphs of crystals. 

The formation and deposition 
of the snow, occurring over so 
large a portion of the earth's sur- FIG. 8.  OF 

face and in such enormous quan- TYPE 

tities as almost to defy computation, constitute a phenomenon of 
great magnitude and import. The snow forms one of the links 
in a natural system of continental irrigation, to make possible veg- 
eta1 and animal life thereon. I n  winter it  conserves the heat of the 
earth and protects vegetation. I t  has also served a useful purpose 
as an aid in transportation, as its icy mantle forms an excellent 
roadbed over which produce, etc., can be easily drawn in sleds. 
Snow when compacted and pressed into glacial ice or when melted 
and converted into streams, rivers, etc., also important 
part in  inland erosion, in the 
tearing down of mountains and 
the conversion of rocks into soil. 

Yet,  like the beneficent, life- 
giving rain, the snow sometimes 
becomes a destructive agent. The 
melting of the snows of winter 
sometimes produces disastrous 
floods which do great damage. A 
heavy fall of snow, if accompa- 
nied with severe winds, piles the 
snow into deep drifts along high- 
ways and railroads, thus delaying 
traffic. Not the least of the de- FIG. 9.- am OF 

structive effects of the snow is SNOWFLAKE. MILD WEATHER TYPE 

the breaking of trees, telephone poles, etc., by the weight of a 
damp, heavy'fall of snow upon them. I n  mountain regions the 
snow sometimes accumulates so deeply upon the sides of moun- 
tains that great masses break off and descend as destructive 
avalanches into the valleys, doing great damage and sometimes 
burying and destroying whole villages. (W. A. BEN.) 

SNOWDEN, PHILIP SNOWDEN, IST VISCOUNT, of 
Ickornshaw (1864-1g37), British statesman, was born on July 
18, 1864, a t  Cowling, Yorkshire, Educated at  an elementary school, 
he became a clerk in the customs and excise department. Joining 
the Independent Labour Party in the year after it  was founded, 
he became one of its most effective speakers and, in 1903, and 
again in 1917 its chairman. H e  was a member of the I.L.P. for 
34 years, but resigned his membership in Dec. 1927, giving as his 
reason his conviction that the body ought to be merged in the 
Labour Party and that its continued separate existence was neither 
desirable nor necessary. His first parliamentary attempts, for 
Keighley and Blackburn, failed, but, in 1906, he was returned for 
Blackburn as Labour M.P. I n  the House he a t  once made his 
mark, notably on financial matters. When war broke out in 1gr4 
he was in Australia. O r  his return he a t  once ranged himself 
with J. R. MacDonald and shared much of the latter's unpopu- 
larity. Defeated in the 1918 election, he won Colne Valley for 
Labour in 1922, and held the seat with increased majorities in 
1923 and 1924. His appointment as chancellor of the exchequer 
in hZacDonald's cabinet was a matter of course. 

I n  his budget, introduced in April 1924, while limited by the 
commitments of his predecessor, Snowden endeavoured to relieve 
the burden of taxation on the poor by his reduction in the food 
duties, and by making provision, in his contingent Old Age Pen- 
sions Act, for the removal of the oppressive features of the thrift 
disqualification. At the same time, he stood fast by his free trade 
principles and repealed the McKenna duties on imported motor- 
cars, clocks, musical instruments, etc.; he also terminated the 
duties imposed under the 1922 Safeguarding of Industries Act. 
Later in the session he introduced plans of constructive work de- 
signed to relieve the prevalent unemployment. At the London 
conference in July-Aug. 1924, he took charge of the discussions 
with the bankers which ended in the successful flotation of the 
German loan in October of that year. He was chancellor of the ex- 
chequer again from 1929 to 193 I ,  when he was created a viscount. 

Snowden's power, both in the Labour movement and outside, 
was due as much to gifts of character as of brain. As a speaker, 
he was equally powerful both as a private member in opposition 
and as a minister. Most of his life was spent in  the service of 
Socialism; he was also a powerful advocate of the emancipation 
of women and of temperance. I n  the promotion of these causes, 
as in his work for  peace and in his opposition to Communism, he 
was notably assisted by his wife, herself a speaker and writer 
of wide appeal. H e  was member of the Liquor Control Board 
during the War, and served on royal commissions on the civil 
seryice, canals and venereal disease. 

'He was the author of various books, amonrr them A Socialist Budget 
(1907) ; A Living W a g e  (1912) ; Socialism and Syndicalism (1~13)  ; 
Wages and Prices (1920) ; Labour and ~ a t i o n a l  ~ i n a n c e  (1~20)  ; 
Labour and the New Wor ld  (1921). 

SNOWDON (Wyddfa, view-place; Eryri, eagle-place), the 
highest peak in Wales, formed principally of Ordovician volcanic 
rocks, slates and grits. (See H. Williams, in Quart. Journ. GeoZ. 
Soc., 1927, p. 346.) I t  consists of five "ar&tes7' converging on the 
summit, with cirques (q.v.), which contain small lakes between 
them. Surrounding the peak are the Llanberis pass (q .v . ) ,  Aber- 
glaslyn pass and the Rhyd-ddu pass. Several lakes occur in the 
valleys rising u p  to these passes. A rack-and-pinion railway 
(opened 1897) ascends from Llanberis to  the summit (44 miles). 

See, for full description, Mountains of Snowdonia (1925). 
SNOWDROP, Galanthus nivalis, best known representative 

of a small old world genus of the family Amaryllidaceae, all the 
species of which have bulbs, linear leaves and erect flower-stalks, 
destitute of leaves but bearing a t  the top a solitary pendulous 
bell-shaped, spring-blooming flower. The snowdrop is a doubtful 
native of Great Britain, but is cultivated for market in Lincoln- 
shire. Other distinct species of snowdrop are the Crimean snow- 
drop, G. plicatus, with broad leaves folded like a fan, and G. 
elwesii, the giant snowdrop, a native of the Levant, with large 
flowers. All species thrive in almost any soil or position. 

OUNCE (Felis ufzcia), a large 
member of the cat family, from 
the high mountain regions of 
Central Asia. I t  resembles the 
leopard in general conformation, 
but has longer fur, grey in col- 
our, marked with large dark ro- 
settes. The head and body are 
about 4ft. 4in. long, the tail gft., 

SOCIETY and the height zft. This animal 
S N O W  LEOPARD OR O U N C E  ( F E L l S  lives among rocks, and preys 
U N C I A )  A OF CENTRAL upon wild sheep and goats, large 
rodents, and birds. I t  even kills ponies. 

SNOW-LINE, the line above which the snows remain 
unrnelted in the form of a permanent snowfield. Snow-fields occur 
in any latitude at  sufficiently high altitudes, or a t  any altitude in 
sufficiently high latitudes. About 78" latitude the snow-line reaches 
sea-level; in lower latitudes it shows a progressive rise, but 
many factors in addition to  temperature influence its height, e.g. ,  
total snowfall, humidity of atmosphere and aspect. I n  Lapland 
it is about 4,000 ft.  above sea-level; in the Alps about 9,000 ft. ;  
on the south side of the Himalayas about 13,000 it., but on the 
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north side over 16,500 ft.; on the east side of the equatorial Andes / 
about 16,000 ft., but 18,500 ft. on the western side. 

SNOW-PLANT (Sarcodes sunguinea), a North American 
saprophytic herb of the family Pyrolaceae, so named because it  
often blooms in moist places in  the vicinity of melting snow. I t  
is closely allied to  the Indian-pipe (q.v.)  and, by reason of i t s  
bright red or crimson. colour throughout, presents a s t n h n g  , 
appearance. I t  grows In pine woods on mountaln slopes from 
southern Oregon to Lower California and eastward to Nevada. 
The  single, fleshy, scaly stem, t o  1 5  in. high, rises from a ball 
of brittle roots and bears at  its summit a cylindrical cluster of 
nodding, bell-shaped crimson flowers. 

SNOW PLOUGH. A contrivance for  clearing rail tracks of 
snow. The oldest and most common form is the wedge plough, 
with a sharp prow. The rotary plough is the most powerful 
machine. I t  burrows into the drifts after the manner of an auger, 
and whirls the snow clear of the track. The rotary element con- 
sists of a large fan-like wheel driven by an engine on a truck. 
As a rule the truck is non-propelling, being pushed by a loco- 
motive. The scoop is about Ii f t .  in diameter, and the blades or 
knives *re made of c2.t-step!; a !arge wheel may weigh 12 tor?s. 

SNOW-SHOES, a form of footgear devised for travelling 
over snow. Nearly every American Indian tribe has its own par- 
ticular shape of shoe, the simplest and most primitive being those 
of the fa r  north. The Eskimos possess two styles, one being tri- 
angular in shape and about 18in. in length, and the other almost 
circular. Southward the shoe becomes gradually narrower and 
longer, the largest being the hunting snow-shoe of the Crees, 
which is nearly 6ft. long and turned up a t  the toe. Of snow- 
shoes worn by people of European race that used by lumbermen 
is about 3if t .  long and broad in proportion, while the tracker's 
shoe is over jft. long and very narrow. This form has been copied 
by the Canadian snow-shoe clubs, who wear a shoe about slit. 
long and 15 to 18in. broad, slightly turned up a t  the toe and termi- 
nating in a kind of tail behind. 

Snow-shoes are made of a single strip of some tough wood, 
usually hickory, curved round and fastened together at  the ends 
and supported in the middle by a light cross-bar, the space 
within the frame thus made being filled with a close webbing of 
dressed caribou or neat's-hide strips, leaving a small opening just 
behind the cross-bar for the toe of the moccasined foot. They 
are fastened to the moccasin by leather thongs, sometimes by 
buckles. The method of walking is to  lift the shoes slightly and 
slide the overlapping inner edges over each other, thus avoiding 
the unnatural and fatiguing "straddle-gait" that would otherwise 
be necessary. Immoderate snow-shoeing leads to serious lameness 
of the feet and ankles which the Canadian voyageurs call ma1 de 
raquette. Snow-shoe racing is very common in the Canadian snow- 
shoe clubs, and one of the events is a hurdle-race over hurdles 
aft. 6in. high. Owing to the thick forests of America the snow- 
shoe has been found more suitable for use than the Norwegian ski 
(q.v ) which is much used in less-wooded districts. (X.) 

The U n i t e d  States.-While enjoying practically the same 
snow conditions as Canada, the United States snow belt has never 
taken up  the organization of its interest in snow-shoeing in a 
great number of specialized snow-shoe clubs. Compared with 
the snow-shoe clubs of Canada, with their well-known snow-shoe 
competitions, the United States interest in snow-shoeing is more 
casual. 

Still the snow-shoeing interest in the United States is consid- 
erable; i t  usually ties itself to  a general out-of-door winter pro- 
gramme. The men's and women's colleges in the snow belt conduct 
snow-shoe cross-country races, obstacle races and snow-shoe hikes. 
Dartmouth college has an annual inter-collegiate snow-shoe con- 
test in which Canadian colleges figure. Lake Placid, N.Y., con- 
ducts club and inter-collegiate snow-shoe contests. Practically 
every winter carnival held in  the United States includes snow- 
shoe obstacle races and cross-country races. 

The  Appalachian club of the United States promotes mountain 
climbing on snow-shoes. The Dartmouth Outing club members 
each year make an ascent of Mt. Washington on snow-shoes. The 
Intercollegiate Winter Sports Union includes snow-shoe dashes 

and similar races in its programmes. 
See Lake Placid Club Winter Sports; Appalachia, organ of the 

Appalachian Club. (F. K. B.) 

SNUFF, the name of a powdered preparation of tobacco used 
for inhalation (see T o ~ A c c ~ ) .  The practice of inhaling snuff 
became common in England in the 17th century, and through- 
out the 18th century it  was universal. At first each quantity was 
fresh grated (Fr. rciper), whence the coarser kinds were later 
known as  "rappee." This entailed the snuff-taker carrying with 
him a grater; early 18th-century graters made of ivory and other 
material are in existence. The ar t  and craft of the miniature 
painter, the enameller, jeweller and gold- and silver-smith was 
bestowed upon the box. The humbler snuff-takers were content 
with boxes of silver, brass or other metal, horn, tortoise-shell or 
wood. The mull, a silver-mounted ram's head, is a large table 
snuff-box. 

SNYDERS, FRANS ( I  579-1657), Flemish painter of ani- 
malq and still life> was born a t  Antwerp, where he  was haptized 
on Nov. 11, 1579 and where he died on Aug. 19, 1657. In  1593 
he was studying under Pieter Breughel the younger, and after- 
wards iiiider Meiidfick vaii Ba:eii, first iiiiistei of 'v'd~~ Dy&. 
H e  visited Italy in 1608. On Oct. 23, 1611 he married Margaretha 
de Vos, the sister of the painters Cornelis and Paul de Vos. H e  
devoted himself to painting flowers, fruit and subjects of still 
life, but afterwards turned to animal-painting, and executed with 
the greatest skill and spirit hunting pieces and combats of wild 
animals. His composition is rich and varied, his drawing correct 
and vigorous, his touch bold and thoroughly expressive of the 
different textures of furs and skins. Rubens frequently employed 
him to paint animals, fruit and still life in his own pictures, and 
he assisted Jordaens in  a similar manner. I n  the lion and boar 
hunts which bear the name of Snyders the hand of Rubens some- 
times appears. H e  was appointed principal painter to  the arch- 
duke Albert, governor of the Low Countries, for whom he 
executed some of his finest works. One of these, a "Stag-Hunt," 
was presented to Philip III. ,  who commissioned the artist to  paint 
several subjects of the chase. The Prado museum, Madrid, is 
rich in the works of Snyders; others may be seen in the galleries 
of London, Hampton Court, Paris, Antwerp, Brussels, Dresden, 
Munich, Leningrad and Vienna. 

SOANE, SIR JOHN (1753-1837), English architect and art 
collector, was born on Sept. 10, 1753 a t  Whitchurch, near Read- 
ing, and died in Lincoln's Inn Fields on Jan. zo, 1837. H e  came 
of a family whose name.of Swan he altered to Soan or Soane. His 
talent as a boy attracted the attention of George Dance, junior, 
the architect, whose pupil he became. H e  won the Royal Acad- 
emy's silver (1772) and gold (1776) medals, and a travelling 
studentship, and went to Italy to study ( I  777-1 780)  Returning 
to England he began to practice as an architect, and in 1784 mar- 
ried a rich wife. H e  became architect to  the Bank of England, 
which he enlarged and rebuilt in the Roman Corinthian style and 
did other important public work. H e  also erected many country 
houses, the designs for which he published in a book in 1788. H e  
became an A.R.A. (1795), R.A. (1802) and professor of 
architecture to  the Royal Academy (1806). In  his house in Lin- 
coln's Inn Fields he brought together a valuable antiquarian mu- 
seum (now the Soane Museum), which in 1835 he presented to 
the nation with an endowment. 

See A. E. Bullock, Sir John Soane, EZis Life, Work and Influence, 
Archit. ASSOC. Notes xx. (1905) ; H. J. Birnstingl, Sir John Soane 
(1925) ; A. T. Bolton, The Portrait of Sir John Soane (1927). 

SOAP, usually defined as a chemical compound or mixture of 
chemical compounds resulting from the interaction of fatty oils 
and fats with alkali, i.e., the salts of fatty acids. Functionally, 
soap is a substance possessing the characteristic "soaplike" prop- 
erties of sudsing, detergency, surface tension lowering, wetting 
and emulsifying power, curd and gel formation. Modern research 
has led to the view that these properties may be attained by 
inserting strongly polar (water-soluble) groups into a wide variety 
of long chain molecules (Rideal). Since 1930 many such long 
chain substances, some of them bearing no relation to  the fats, 
have been developed, and some of them, e.g., sulphated alcohols, 
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sulphonates, sulpho-acetates, etc., are of definite commercial im- 
portance in the field of soaps. While usage of the term has not 
yet crystallized, the functional consideration of soap brings within 
its scope these newer modern detergents and, a t  the same time, 
excludes the water-insoluble compounds of fatty acids with the 
bases of calcium, iron, aluminium, etc. These latter are better 
termed "metallic soaps." 

Soap appears to  have been first made by boiling goat's tallow 
and causticized wood ashes (Pliny); the resulting soft potash 
soap was converted into hard soda soap by treating the paste re- 
peatedly with salt. In  the 13th century the industry was intro- 
duced from Italy and Germany into France, and into England in 
the 14th century. I n  America soap-making was a household art 
with few industrial developments until after about 1800. 

The processes and extent of the manufacture of soap were 
revolutionized during the first half of the 19th century as a result 
of Chevreul's classical researches on the constitution of oils and 
fats, and by the introduction of the Leblanc process (invented 
in 1791) for the manufacture of soda from brine. Large scale 
manufacturing operations developed, and the industry rapidly be- 
came able to process individual kettles of soap containing from 
~oo,ooolb. to ~,ooo,ooolb. per charge. 

I n  1937 there were 232 soap-making establishments in the 
U.S.A., employing 14,008 people, who earned a total of $19,074,- 
574, and produced soap products valued at $301,291,547. In  I93j  
the amount of soap made in the U.S.A. was 1,353,ooo tons, in the 
United Kingdom 497,000 tons. The extreme variation in soap 
usage throughout the world may be seen in the per capita con- 
sumption, which ranges from zjlb. in the U.S.A., 2olb. in the 
United Kingdom, j.flb. in Russia, to 0.1 2lb. in China. 

Chemistry of Soap.-In the article OILS, FATS AND WAXES, it  
is pointed out that all fatty oils and fats are mixtures of glycerides, 
i.e., compounds (esters) of the trihydric alcohol glycerol (glyc- 
erine) and some fatty acid such as palmitic acid, etc. The im- 
portant investigations of Chevreul (1811-23) established this fact 
and led to  an understanding of the chemical nature of soap. The 
chemistry involved in soap manufacture may be expressed in the 
following equation 

CEH~(O.CO.CISH~I)~+ 3NaOH = 3Na0.C0.ClsH31 +C3H5(OH)3 
Palmitin + Caustic Soda = Soap + Glycerine 

(Fat) (Sodium Palmitate) 

The reaction of the fa t  with the aqueous caustic solution is termed 
saponification. (The latter term may also refer to the action of 
water on a fat to produce fatty acid.) I t  will be observed that 
the saponification reaction produces both soap and glycerine. As 
will be discussed below, the usual method of manufacture of soap 
requires a further series of operations to separate the glycerine 
from the soap and bring the soap to the correct physical form 
(or phase). 

(The chemical reactions upon which the manufacture of the new 
types of detergents, mentioned elsewhere in this article, are based 
are complex and vary endlessly from type to type [van Antwerp]. 
As an example of a soap-like material produced from kerosene 
rather than from fatty oils, the sulphonated alkyl benzene com- 
pounds may be cited. A kerosene or petroleum naphtha fraction 
of proper molecular weight is partially chlorinated, and the mix- 
ture is then caused to react with benzene. The resulting alkyl 
benzene compound is finally sulphonated to form the mono- 
sulphonic acid, which is then neutralized with caustic.) 

Commercial soap products are essentially soap-water systems, 
the properties, form, and appearance of the product depending in 
great degree on the proportion of soap to water present. Strictly 
anhydrous or water-free soap has none of the usual soap-like prop- 
erties and is not met with in practice. 

At room temperature for most of the potash soaps, and at  more 
elevated temperatures for  the soda soaps, soap-water systems ex- 
hibit a variety of physical forms or phases. These different 
phases, described below, are the materials with which the soap- 
maker works and from which his products are derived. For exam- 
ple, true soap solutions (called nigve phase) occur when the pro- 
portion of soap to water is under about 30% (varying from soap 

to soap). In  the potash soaps the solutions, with some modifica- 
tion with glycerine or alcohol, form the liquid soaps of commerce. 
(Special conlpositions of soap solutions containing electrolytes 
constitute the "nigres" of the soap kettle.) When the soap-water 
system contains about 40-50% water a different phase or form of 
soap results. This phase is called ntiddZe soap or gum soap. and 
when derived from potash is sometimes sold as a soft soap. Mid- 
dle soap is stiff and viscous, much more so than either more dilute 
or more concentrated systems. At concentrations approximating 
70% soap-30% water a form of soap called neat soap occurs. Neat 
soap when cooled and solidified is converted into unmilled bar 
soap. In  fact it  is the starting material for the vast majority of 
toilet, laundry, and household soaps, since it is produced as the 
final product of the soap kettle and is then further processed as 
occasion requires (see below). When neat soap is diluted with 
water, instead of becoming less viscous, as is the usual rule, i t  
becomes more viscous due to formation of middle soap. 

When the soap concentration is raised to a value of about 85% 
(15%water), under some conditions a waxy form of soap occurs. 
At lower moisture contents, the now almost anhydrous soap exists 
in fibre or crystalline form (curd phase), and it is in this com- 
position range that most of the beads, powders, and flakes are 
made. The moisture contents a t  which the various forms are ob- 
tained depend on the fat stock used in making the soap, on the 
temperature, and on the presence of builders or electrolytes. 

Since the great bulk of commercial soap products is derived 
from saponification with a soda base, it is sufficient to consider 
further the soda soaps alone. Dilute solutions of the order of 
0.1% to o.j% are used in laundry and dish-washing. Such solu- 
tions (nigre phase) are relatively thin and fluid, but more con- 
centrated hot solutions when cooled are either opaque jellies or 
semi-solid masses. The frothing or sudsing of soaps occurs only 
in the solution (nigre) state. Neat, middle, waxy, and solid forms 
do not foam or suds until water is added to transform them, at  
least partially, to  nigre. Thus while soaps are ordinarily manu- 
factured and sold in one of the concentrated phases, their useful- 
ness in cleansing comes about after their conversion to the nigre 
or solution state by means of water. 

Both neat soap and middle soap are examples of the anisotropic 
"liquid crystalline" state of matter. Nigre is isotropic, and the 
various solid forms, not yet clearly differentiated, are probably 
crystalline. The "curd fibres," sometimes obtained in large size in 
bar soaps, give typical crystalline X-ray patterns. 

The peculiar colloidal and electrical properties of the solution 
or nigre form of soap have led to the classification of soap as a 
"colloidal electrolyte" (McBain). At very low concentrations (of 
the order of .OOI%) the dissolved soap is hydrolyzed to a degree 
by the water to form free fatty acid and small amounts of free 
alkali. At a little higher concentrations, acid soap (e.g., sodium 
hydrogen palmitate) precipitates, and is the cause of much of 
the cloudiness seen in dilute soap solutions and liquid soaps. The 
molecules of dissolved soap and soap ions in solutions of the order 
of 1.0% concentration begin to  clump together to form "neutral 
colloid" and colloidal "ionic micelle," which may be hydrated. 
The colloidal "ionic micelle" (which may be thought of as an 
electrically charged colloidal particle), and other ions, give the 
solution pronounced electrical conductivity in contradistinction t o  
ordinary colloids. 

The behaviour of a pure, single, anhydrous soap when heated 
is very complex, and has led in the past to much confusion in the 
literature with respect to  the melting points of soaps. The solid 
soap when heated is converted in turn a t  definite transition tem- 
peratures t o  (a) hard waxy soap, (b) waxy soap, (c) sub-neat 
soap, (d)  neat soap, and (e) finally to nigre or liquid. These are 
all separate physical forms or phases. 

Only the compounds prepared from fatty acids of between about 
10 and 18 carbon atoms in chain length can be considered soap- 
like under usual conditions. Indeed, sodium stearate (18 carbon 
atoms) possesses practically no soap-like properties a t  room tem- 
perature; it  is only a t  temperatures approaching the boiling point 
of water that this compound behaves as a soap. 

Detergent  Power.-The washing or detergent power of soap 
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was formerly attributed to  the alkalinity produced by hydrolysis I 
of the soap, but this explanation has been abandoned, although no 
comprehensive substitute explanation based upon adequate experi- 
mental data has yet been established in its place. The detergent 
action of soap is an intricate phenomenon in which wetting power, 
emulsification, grease dissolving, etc., all play a role. A widely 
held and plausible hypothesis has considered that washing is de- 
pendent on an unsymmetrical structure inherent in the soap mole- 
cule, one end (polar) being water soluble, and the other being 
insoluble in water and soluble in oil. Such molecules tend to form 
a concentrated film a t  the interface between the water and the 
dirt, each molecule attaching itself a t  one end to the dirt, and a t  
the other to the water, and hence tending to pull the dirt into 
solution. There is much evidence that a proper balance between 
colloidal and dissolved (crystalloid) particles is required in a 
washing agent. For example. sodium stearate is a poor washing 
agent a t  low temperatures. being predominantly in colloidal form 
consisting of large particles, yet when such a solution is heated 
and the particle size reduced because of the greater solubility, 
increased washing power results. On the other hand sodium 
!zor?te, a very solub!e sozp, z a y  he imprnved ifi ~ ? s Y n g  pnvcr I 
by lowering the temperature, thereby rendering it less soluble and 
more colloidal. 

Soap Materials.-Almost any fat can be utilized in the manu- 
facture of soap, but the principal requisite for a successful com- 
mercial product is an economical and proper balance of stocks to 
yield a soap that'will exhibit the necessary soap-like properties 
over the range of conditions likely to be met with. In  the sec- 
tion on the Chemistry of Soap it  was pointed out that the soap 
properties of a given soap (e.g. sodium stearate) are evident only 
under certain conditions. This characteristic behaviour necessi- 
tates the "blending" of fats to produce a widely applicable prod- 
uct. Thus, tallow is a much used stock in making soap, but tallow 
alone will not yield a toilet soap that will give a copious lather 
over a wide range of temperatures, whether in soft or hard water. 
Wherefore the tallow is commonly blended with a proportion of 
coco-nut oil, although palm kernel oil may be substituted. Vari- 
ous blends of oils and fats are used for laundry soaps, and it  is 
safe to  say that almost every known fatty oil has, a t  one time 
or another, found its way into soap manufacture. The most gen- 
erally used stocks are, of the animal oils, tallow and grease; of 
the vegetable oils, coco-nut, cottonseed, corn, soya, palm, palm 
kernel, and olive. Fish and whale oil have gone into soap-making 
in increased quantities since the process of hydrogenation has 
enabled them t o  be hardened (and largely deodorized) to proper 
consistency for soap-making. Rosin (in saponified form) is an 
ingredient of yellow laundry soaps. Certain alkaline materials 
called "builders" are almost universally present in laundry soaps. 
The most important are sodium silicate (water-glass), sodium 
carbonate (soda ash), and various phosphates. These materials 
give increased detergent action for conditions of usage, and are 
not to  be thought of simply as "fillers" such as starch, barytes, 
etc., which are added to cheapen the soap. For saponification of 
the fats, large quantities of caustic soda are required by the indus- 
try, together with lesser quantities of caustic potash for soft soap 
manufacture. Ammonia, tri-ethanolamine, and various organic 
bases are used t o  make special soaps. 

M a n u f a c t u r i n g  Processes.-The great bulk of soap is manu- 
factured by the (a) boiling process, but some special soaps are 
produced by the (b)  semi-boiling method, and some by the (c)  
cold process. All these processes require fats or oils as the starting 
material. However, fatty acids may serve as the source of fatty 
material and, when such is the case, the process of soap-making is 
based on (d)  ?zeutralieation of fatty acids with alkali (caustic or 
carbonate). These processes will now be described in some detail. 

(a) The Boiling Process.-The object of the boiling process is 
t o  produce neat soap in purified condition free from glycerine. As 
has been mentioned above, neat soap (a special composition of 
which is called kettle soap) constitutes the starting material for 
making bars, flakes, beads, and powders. The process is conducted 
in a series of steps called "changes," and all the changes occur in 
the same piece of apparatus, i P . ,  the Iccttle, or as it is termed in 

Great Britain, the "pan." The soap kettle is one of the largest 
pieces of processing equipment used by any chemical industry. 

( I )  Saponification, Killing, or Pasting.-The first step begins 
with the introduction of the melted fats into the kettle together 
with some excess of caustic (soda) solution, which is added grad- 
ually. The whole mass is boiled with open steam from perforated 
coils within the kettle. A gradual emulsification occurs, the 
caustic reacting with the fat (saponification) to form soap and 
glycerine. I t  is necessary to  control the concentrations and tem- 
perature to ensure the formation of neat soap during this stage, 
since the reaction of the fat and caustic is greatly slowed down if 
nigre or curd soap forms. The boiling continues until the fat is 
practically completely saponified. The kettle contents now con- 
sist of soap, glycerine, water, traces of unsaponified fat, some 
free alkali, and dirt or colouring matter which came in the fats 
and oils. 

( 2 )  Graining or Salting Out.-In order to  separate the glycerine 
from the soap, the pasty boiling mass is treated with brine or 
salt. The contents of the kettle "salt out" or separate into two 
layers. The upper layer is 2 curdy mass of impure soap, while 
the loxver layer ir an aqueous salt solution containing the glycerine 
dissolved in it. I t  will be seen that the basis of glycerine removal 
is the solubility of glycerine and the insolubility of soap in salt 
solution. The slightly alkaline salt solution, termed "spent lye," 
is run off from the bottom of the pan or kettle and subsequently 
treated for glycerine ( q . ~ . )  recovery. 

(3) Strength Change or Strong Change.-The grainy, curdy 
mass of soap remaining in the kettle after the spent lye has been 
removed contains any (usually traces of) unsaponified fat which 
escaped reactibn during saponification. and also dirt and colouring 
matter present in the original oils. The "strong change" is calcu- 
lated to remove the last traces of free fat, and is carried out by 
adding strong caustic solution, and boiling for several hours. The 
soap again salts out, and separates into two layers when allowed 
to settle. The lower layer of unspent or "half spent" lye is re- 
moved and used on the saponification of subsequent batches. The 
upper curdy soap layer may be pumped off a t  this stage. When 
framed or solidified, it  constitutes the product called "curd soap" 
on the Continent. (Not commonly produced in the U.S.A.) 

(4) Pitching, Fitting, Settling Change.-The final stage (pitch- 
ing and settling) in the process has for its purpose the trans- 
formation of the soap into the neat form and the final removal of 
dirt and colouring matter. The soap, after the strong change, may 
be given one or more salt water washes to remove free alkali, or 
it  may be pitched directly following the strong change. I n  any 
case the open soap is partially "smoothed" by boiling with addi- 
tion of water (or open steam condensation) until the correct con- 
centration is attained to cause the kettle contents to  separate into 
two, or sometimes three, layers. The upper layer is neat soap 
(kettle soap) of an almost constant colnposition for a soap from 
a given fat (approximately 70% soap-30% water), the lower 
layer is a nigre, whose composition varies between about 15% 
soap and 40% soap depending on the 'Lcloseness" of the pitch. 
Sometimes, due to cooling (or when an "open" pitch is given), a 
third layer of salt solution separates beneath the nigre. Since 
colouring matter and dirt generally (also salt, alkali, and metal 
soaps) are soluble in nigre, but relatively insoluble in neat soap, 
and because most of the impurities are dense and tend to settle, 
the nigre layer removes these impurities from the neat soap. The 
kettle boiling process requires from 4 to 11 days from the time 
the saponification starts until the neat soap is ready to be drawn 
off. I t  is remarkable that even today the complicated stages of the 
boiling process are usually conducted by the soap boiler with 
appearance and taste of the soap as criteria for judging its con- 
dition. The utilization of the finished neat or kettle soap in mak- 
ing the final commercial product will be described below under 
Soap Products. 

(b) The Semi-boiling Process.-The semi-boiling process may 
be thought of as ending when the saponification change is com- 
pleted. The fat is saponified, usually in small quantities, as com- 
pletely as possible by boiling with caustic on open steam. The 
saponified mass, containing the glycerine, is run  into f r~rnes  for 
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cooling and solidifying, or in the case of soft (potash) soap is 
packed directly into containers. This process has the advantage of 
allowing, by water adjustment, the direct production of either 
neat soap, middle soap, or in some instances nigre (liquid) soap. 

(c) Cold Process.-Coco-nut and similar oils are very readily 
saponified by fairly concentrated (30%) caustic solutions without 
raising the temperature to  the boiling point. Other fats may be 
mixed in without changing the conditions. I n  carrying out this 
simplest of the soap-making processes, the fats are melted a t  about 
60" C., and exactly enough caustic solution is stirred in to  react 
with the fat. The cold process has the advantage of requiring very 
little machinery, and is rapid. On the other hand, glycerine is not 
recovered. The process is used but little. 

(d) Net*tralization Process.-Fatty acids may be neutralized by 
means of caustic to yield soap without the production of glycerine. 
The melted fatty acids are agitated with caustic solution in the 
kettle until neutralization is complete. The soap is then pitched 
to yield neat soap as described above, or adjusted to a certain de- 
sired water content without pitching. This method has increased 
in importance due to the development of satisfactory ways of 
splitting (i.e., saponification with steam) fats to produce fatty 
acids and glycerine, the glycerine being separated before the 
actual soap-making process is begun. Since about 1930, also, 
fatty acids have been produced from petroleum and these together 
with synthetically formed fatty acids, entering the soap industry 
in Europe, add to the potential importance of the processes in- 
volving fatty acid neutralization. 

There have likewise been many efforts t o  develop continuous 
methods of soap-making wherein the fats are split (usually under 
pressure at  elevated temperature) into fatty acids and glycerine, 
the former being directly and continuously treated with caustic 
solution to produce soap of any desired moisture content. Such 
methods promise to be of increasing importance, although they 
have not yet come into general use. (See article CANDLE for other 
fat-splitting methods.) 

Soap Products.-By far the largest amount of the soap made is 
derived from the Boiling Process. After the completion of the 
pitching and settling change, described above, the neat soap layer 
in the kettle, now properly freed from nigre, is ready to be 
worked up into various soap products. 

The hot, molten, neat soap is pumped from the pan or kettle to 
a mixer (called a crutcher), where alkaline builders, fillers, per- 
fumes, or other desired ingredients are incorporated. The 
crutched soap, in homogeneous and uniform condition, is then 
taken to the next stage in the process depending on the particular 
type of product to be made. 

(a)  Framed Soaps.-The simplest bar or cake of soap, either 
for toilet or laundry, is made by merely cooling hot crutched soap 
in a steel frame. As the crutched neat soap cools, i t  solidifies, and 
finally the sides of the frame are stripped off, leaving the large 
block (about ~,ooolb.)  of solidified soap t o  be cut into slabs and 
then into bars and cakes. To  prevent sticking the cakes are usually 
given a superficial surface drying before stamping into proper 
shape and wrapping. Approximately a week is required after the 
soap leaves the kettle before i t  is sufficiently solidified to cut up 
into cakes. The slowness of the frame cooling method has led to  
numerous proposals for rapid cooling of the soap from the 
crutcher. The soap produced by rapid cooling is usually soft or 
smeary and such methods have not been widely accepted in the 
industry 

Floating soak is manufactured by crutching sufficient air into 
the molten neat soap to reduce the density of the final bar below 
that of water. 

(b) Milled Soaps.--Most toilet soaps of the better quality are 
made by the milling process. Originally developed in France as 
a way of allowing the cold incorporation of fine perfumes which 
could not withstand the heat of the crutcher, the milling process 
is now applied to  the bulk of toilet soap manufacture. I t  produces 
a glossy, waxy bar of characteristically smooth feel, having more 
pronounced qualities of lather and solubility than unmilled soap. 

The most widely applied milling process requires that the hot 
neat soap first be reduced to ribbon or flake form. This is ac- 

complished by allowing the molten soap to flow between two 
hollow, rotating metal rolls. The warm roll spreads the soap into a 
thin film which solidifies and adheres to the cold roll. The  film 
is removed in ribbons. These are dried in an oven to about 
12-16% moisture. 

After the dried ribbons (cool) have been broken into flakes 
they pass into an amalgamator, where perfume, dye, and any spe- 
cial ingredients are mixed into them. The amalgamated soap is 
milled by passing between successive polished metal (sometimes 

1 marble) rolls. The perfume (and any other added ingredient) is 
I thus intimately and evenly pressed into the soap. The sheet of 

soap from the final milling roll is cut into ribbons and flakes, and 
I then subjected to pressure in a "plodder." The latter is a screw 

device operating in a cylinder, which forces the flakes together 
and cements them into a continuously extruded bar or cylinder of 
soap. The soap coming from the plodder is cut into lengths. These 
are then stamped into bar or tablet form and wrapped. 

(c)  Flaked or Chipped Soaps.-Soap flakes are ribbons of dried 
soap broken into short lengths. The development of packaged soap 
flakes came about mainly between 1920 and 1930, and in the U.S.A. 
was concomitant with the introduction of small scale household, 
power washing machines, which created a great demand for soaps 
of increased rate of solubility, over the old bar soaps (or chips 
cut from bars). By 1939 flakes were produced whose thickness 
was only about o.oozin. as compared with early products, which 
were of the order of 0.1 inch. 

Neat soap forms the basis for soap flakes. The crutched soap, 
containing builder if desired, to  give increased washing effects, is 
run onto the rolls (see section on Milled Soaps), spread into a 
film or sheet, and removed in the form of ribbons. These are 
then dried to proper moisture (usually from 5 to IS%) ,  broken 
into flakes and packaged. By proper control of moisture, fat 
stocks. and pressure, an increased transparency is sometimes given 
the flakes. 

(d) Granulated Soaps, Beads, Powders.-While flake soaps were 
a long step in the direction of a product of increased effectiveness 
in use, there arose about 1926 in this field a new development, in- 
volving the application of spray drying methods to neat soap. 
Early powders and granulated products were made by grinding 
flakes to  the desired fineness, but such products were either slowly 
soluble when coarse, or lumped and "balled" in water when fine. 
When hot neat soap is sprayed into a current of heated air, the 
atomized soap particles dry and puff into expanded bead or bubble 
form. The puffed particles, of spongy texture, exhibit a very high 
rate of solution and d o  not have the dusty quality of other types 
of powdered soap. Denser, unpuffed particles may also be made 
by spray drying a t  lower temperature levels. 

I t  should be emphasized that "soap powder" is a term different 
in meaning from "powdered soap." The latter refers to finely 
divided dried soap, while "soap powder" refers t o  a mixture of 
soap and soda ash containing around 40% moisture. The product 
feels dry due to the fact that the water is combined with the 
soda ash. Soap powders are used for rough cleaning work. 

(e) Transparent Soaps.-These are of two types. One is a nigre 
or soap solution phase made by cold process and modified with 
glycerine, sugar, and alcohol t o  prevent crystallization of the 
soap. The other type of transparent soap is produced by milling 
soap made from blends of tallow, castor, rosin, etc. Pressure 
and temperature are controlled so as to yield a translucent or 
transparent bar (usually dark coloured). 

( f )  Mottled Soabs.-These, once of considerable importance, 
ha;; practically disappeared in the U.S.A., although they have 
somewhat wider distribution in E u r o ~ e .  The mottled appearance 
may be obtained by governing the co&position of soap and electro- 
lyte (usually silicate) so that when the mass is framed a nigre 
phase (which holds the added colour) will form, but not segregate, 
during the cooling. 

(g) Medicated Soaps.-Soap itself has germicidal power against 
certain organisms, but this power in  some instances may be low- 
ered, as by the addition of cresylic acid compounds, or it may be 
raised, as by addition of mercury salts. Medicated soaps for use 
in skin diseases or for disinfecting are manufactured by the ad- 
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B I B ~ 1 0 c ~ ~ ~ ~ ~ . - C h e m i s t r y  of soap: J. Alexander, Colloid Chem- 
istry, pp. 137-64 by McBain (1926 with bibliography) ; A. S. C. 
Lawrence, Soap Filnzs (1929) ; E Rideal, Surface Chemzstry (1926) ; 
VoId, Rosevear, and Ferguson, Oil and Soap, 16, 48 (1939). Gen- 
eral and Technological: G. Martin, Modern Soap and Detergent Zn- 
dustry (1924); J. Lewkowitsch, Chewtical Technology of Oils, Fats 
and Waxes, Vol. I11 (1923) ; E. Webb, Soap and Glycerine Manufac- 
ture (1927). New Detergents: Van Antwerp, Znd. Eng. Chem. 31, 66-9 
(1939) ; Mullin, Soap, NQV. 1937, p. 30. (R. H. FE.) 

SOAP-BARK, the inner bark of Quillaja Safiorzark, a small 
tree of the rose family (Rosaceae), which grows in Chile. Re- 
duced t o  powder, i t  is employed a s  a substitute for soap, since it 

dition of carbolic acid, borax, thymol, icthyol, or mercury salts t o  / 
ncdt soap in the crutcher, or are added during the miiiing process. 
Soap is also used in enemata and as a n  emetic. 

(h) Textile Soaps.-In the preparation of wool fabrics soap 
is required in three stages: scouring of raw wool to remove wool 
grease, scouring the yarns and cloth after oiling, in fulling or 
milling. Soap is used for degumming raw silk, for cleansing rayon, 
silk, and cotton before and after dyeing, in the dye bath, and in 
printing. For all these purposes ready solubility is required, and 
hence soda soaps of low titre (e.g., red oil, olive, corn, etc.) and 
potash soaps are preferred. Sulphonated oils are sometimes used, 
and the new detergents (see elsewhere in this article) have entered 
into use in the textile industry because they are not affected by 
acids and do not form scum or insoluble "soaps" with hard water. 

(i) New Detergents.-As was pointed out earlier in this article 
there are many long chain compounds with polar groups which 
possess soap-like properties. Some of these, like the "inverted 
soaps" (triethyl cetyl ammonium iodide) discovered by Reychler, 
and the "hydrogen soap" (ceryl suiphonic acid) of McBain have 
been known for many years, but only since 1930 has practical ap- 
plication of similar discoveries led to  commercial products. I t  
is impossible to  discuss the wide variety of substances, patented 
and unpatented, which have been suggested for use in the detergent 
field. Many of the materials, in addition to the usual soap 
properties (e.g., phase behaviour) have certain unique character- 
istics enabling them t o  replace or supplement the salts of fatty 
acids. For example, the sodium alkyl sulphates (RCH20S03Na) 
when added to hard water do not readily form a scum or precipi- 
tate. This is because the calcium and magnesium salts of the alkyl 
sulphates are relatively soluble. Ordinary soaps under similar con- 
ditions are broken down into the calcium and magnesium salts of 
the fatty acids which are insoluble and constitute the scum. I t  
will be recalled that the metal salts of fatty acids are insoluble. 
The metal salts, such as copper, calcium, iron, etc., of the alkyl 
sulphates, however, are all reasonably soluble in water and behave 
as soaps. 

( j )  Shaving Creams.-Shaving creams are usually mixtures of 
potash and soda soaps of tallow and coco-nut oil. The cream is 
prepared by semi-boiling methods. Bar shaving soaps and powders 
are of similar composition except for water content which is kept 
a t  a minimum. Latherless or brushless shaving creams are not 
strictly soap a t  all, but are modifications of vanishing or cold 
cream formulae. I n  any type of lather, the water is the principal 
beard-sof tening ingredient. 

(k )  Metallic Soaps.-The term metallic soap refers to  the fatty 
soaps of the alkaline earths and heavy metals. Their chief com- 
mon characteristic is insolubility in water, hence their application 
(copper soap, aluminium soap, etc.) as waterproofing agents. The 
lubricatinggrease industry uses large quantities of calcium,alumin- 
ium, and other soaps to  produce greases of various types, since 
another important characteristic of the metal soaps is their ability 
to  gel in mineral oils. The demand for extreme pressure lubricants 
has brought about the development of the transparent or clear 
greases, which are  usually prepared by addition of aluminium soap, 
alone or in combination with other soap, to  oil of the desired 
character. The lead, cobalt, and manganese soaps of linoleic acid, 
rosin, and naphthenic acid are commonly used as driers in paints 
and varnishes while aluminium soaps act as thickening and sus- 
pension agents in  paints, varnishes, and inks. Anti-fouling paints 
for  ship bottoms usually contain copper, arsenic or mercury soaps. 
Zinc stearate is a constituent of talcum powder. 

the Nile the Sobat flows in a well-defined channel in the 
alluvial plains through which it  passes. The banks become steep, 
the slope rapid and the current strong. The Sobat enters the Nile 
almost a t  right angles in go 22' N., 31" 31' E. I t  is 400 ft. wide a t  
its mouth and has a depth of 18 to 20 ft. a t  low water and of 30 
ft. when in flood. The colour of the water when in moderate flood 
is that of milk, and it  is from this circumstance that the Nile gets 
its name of Bahr-el-Abiad, i.e., White river. I n  full flood the 
colour of the Sobat is a pale brick red. The amount of alluvium 
brought down is considerable. The average volume of water dis- I charged varies from ~ o o  cu.m. per second a t  low stage in  

forms a lather with water, owing to the presence of a glucoside -. 
saponin, which has a marked surface tension action. ' lhe  same, 
or a closely similar substance, is found in soapwort (Saponaria 
oficinalis), in senega root (Polygala Senega) and in sarsaparilla. 
The saponins are poisonous, having a marked haemolytic (blood- 
destroying) action. They (with few exceptions) have the general 
formula C,Hzn-sOlo, and by the action of dilute acids they are 
hydrolysed into sugars and sapogenins, which are ilsually inert 
pharmacologically. 

SOAP PLANTS, the name given to numerous herbs, shrubs 
and trees which contain the poisonous glucoside saponin. Various 
parts of such plants form a lather in water and may be used for 
cleansing purposes, as the soap bark (q.v.). Other examples are 
the soapwort (q.v.) or bouncing Bet and the cowherb (Vaccaria 
vulgaris). I n  the south-western United States various plants 
called amole by the Indians are similarly utilized, especially the 
small agave (Agave heteracantlta) and the soap-root (Chlorogalum 
pomeridianum). Other soap plants of the western United States 
are the zygadene and the sand lily (qq.v.j. 

SOAPWORT (Sa?onaria oficinalis), a perennial herb of the 
pink family, Caryophyllaceae (q.v.), called also Bouncing Bet, na- 
tive t o  Europe and western Asia, common in Great Britain and 
widely naturalized in North America, often planted in  borders 
and rockeries. I t  is a stout, smooth, sparingly branched perennial, 
2 to  3 ft. high, with lance-shaped leaves and pink or whitish 
flowers, borne in dense clusters. The leaves and roots contain 
saponin, which makes a froth with water, and can be  used for 
washing delicate fabrics. (See SOAP PLAITS.) 

SOBAT, a river of north-east Africa, the most southe;ly of the 
great eastern affluents of the Nile. I t  is formed by the junction 
of various streams which rise in the south-west of the Abyssinian 
highlands and north-west of Lake Rudolf. The length of the 
Sobat, reckoning from the source of the Baro, the chief upper 
stream, to  the confluence with the Nile is about 460 miles. The 
Baro rises in about 36" 10' E., 7" 50' N. a t  an altitude of some 
7,000 ft. The Baro descends the escarpment of the plateau 
between great walls of rock, dropping 3,000 ft. in 45 miles. I t  
then flows through a narrow gorge a t  an altitude of about 2,000 ft., 
the mountains on either side towering 3,000 to 4,000 ft.  above the 
river bed. Just east of 35' E .  the Birbir joins the Baro. Some 
40 m. lower down the hills are left behind and the river flows 
west across a vast plain. From Gambela, a town on its north bank 
20 m. below the Birbir junction, the river is navigable by  steamers 
during flood time (June-December) to  the point of confluence 
with the White Nile. I n  about 33" 20' E., 8" 30' N., i t  is joined 
by the Pibor. This river issues from the swamp region east of 
Bor on the Bahr-el-Jebel stretch of the Nile. I t  is joined from 
the east and south by various streams from the Kaffa plateau. Of 
these the chief are the Gelo-which breaks through a gap in the 
mountains in a series of magnificent cascades-and the Akobo. 
The Akobo rises in about 6" 30' N., 35" 30' E. The whole region 
of the lower Pibor and Baro is one of swamps, caused by  the rivers 
overflowing their banks in the rainy season. At its junction with 
the Baro the Pibor is over IOO yd. wide, with a depth of 8 ft .  
and a speed of 2.3 ft. per second. 

Below the confluence of the Pibor and Baro the united stream, 
now known as the Sobat, takes a decided north-west trend, passing 
for some distance through a region of swamps. Just beyond the 
swamps and some 40 m. below the confluence, i s t h e  fortified post 
of Nasser. From Nasser to  the junction of the Sobat with the 
Nile the river has a course of about 180 miles. As i t  a ~ ~ r o a c h e s  
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April to 770 in October and November when it  is in full flood. 
For the part played by the Sobat in  the annual rise of the Nile 
see NILE. 

The Sobat was ascended for some distance in 1841 by the 
Egyptian expedition despatched in the previous year to  explore 
the upper Nile. The post of Nasser was founded in 1874 by 
General C. G. Gordon when governor of the equatorial provinces 
of Egypt, and it  was visited in 1876 by Dr.  W. Junker, the 
German explorer. The exploration of the river system above 
Nasser was carried out in the last decade of the 19th century by 
the Italian explorer V. Bottego; by Colonel (then Captain) 
Marchand, of the French army, who, on his way from Fashoda 
to France, navigated the Baro up to the foot of the mountains; 
and by Captain M. S. Wellby, Majors H.  H. Austin and R. G. T. 
Bright, of the British army, and others. By the agreement of May 
15, 1902, between Great Britain and Abyssinia the lower courses 
of the Pibor and Baro rivers to  their point of confluence form 
the frontier between the Anglo-Egyptian Sudan and Abyssinia. 
(See NILE, SUDAN and ABYSSINIA.) 

SOBRAON, a decisive battle in the first Sikh War (see SIKH 
WARS). I t  was fought on Feb. 16, 1846, between the British (15,- 
ooo) under Sir Hugh Gough and the Sikhs (20,000) under Tej  
Singh and La1 Singh. The Sikhs had fortified themselves in a bend 
on the Ieft bank of the Sutlej, with the river in their rear. The 
battle began with a two hours' artillery duel, in which the Sikh 
guns were the more powerful, and the British heavy guns expended 
their ammunition. Then the infantry advanced with the bayonet, 
and a f t e ~  a fierce struggle took the Sikh entrenchments. The Sikh 
losses were estimated at  from j,ooo to 8,000. This battle ended 
the first Sikh War. 

SOCAGE. A free tenement held in fee simple by services of 
an economic kind, such as the payment of rent or the performance 
of some agricultural work, was termed in mediaeval English law 
a socage tenement. I n  a borough a similar holding was called a 
burgage tenement. The term is derived from 0. Eng. soc, which 
means primarily suit, but can also signify jurisdiction and a fran- 
chise district (see SOKE). Historically two principal periods may 
be distinguished in the evolution of the tenure. At the close of 
the Anglo-Saxon epoch we find a group of freemen differentiated 
from the ordinary ceorls because of their greater independence 
and better personal standing. They are classified as sokemen in 
opposition to  the villani in Domesday Book, and are chiefly to 
be found in the Danelaw and in East Anglia. There can hardly be 
a doubt that previously most of the Saxon ceorls in other parts 
of England enjoyed a similar condition. I n  consequence of the 
Norman Conquest and of the formation of the common law the 
tenure was developed into the lowest form of freehold. Legal 
protection in the public courts for the tenure and services deemed 
certain, appear as its characteristic feature in contrast to villein- 
age. Certainty and legal protection were so essential that even 
vlllein holdings were treated as villein socage when legal protection 
was obtainable for it, as was actually the case with the peasants 
on ancient demesne who could sue their lords by the little writ 
of right and the Monstraverunt. The Old English origins of the 
tenure are still apparent even a t  this time in the shape of some 
of its incidents, especially in the absence of feudal wardship and 
marriage. Minors inheriting socage come under the guardianship 
not of the lord but of the nearest male relative not entitled to 
succession. An heiress in socage was free to contract marriage 
without the interference of the lord. Customs of succession were 
also peculiar in many cases of socage tenure, and the feudal rule 
of primogeniture was not generally enforced. Commutation, the 
enfranchisement of copyholds, and the abolition of military 
tenures in the reign of Charles 11. led to  a gradual absorption of 
socage in the general class of freehold tenures. 

See Pollock and Maitland, History o f  English Law, i. 271 ff . ;  
F. W. Maitland, Domesday Book and Beyond, 66 ff. (1907) ; P. Vino- 
gradoff, Villainage in England, 113 ff., 196 ff. (1892) ; English Society 
in the 11th Century, 431 ff.  (1908). (P. VI.) 

SOCCER: see FOOTBALL, ASSOCIATION. 
SOCIAL ANTHROPOLOGY. Anthropology is the science 

of man and of his culture at  various levels of development. I t  

includes the study of the human frame, of racial distinctions, of 
civilisation, of social structure and of man's mental reactions t o  
his environment. The problems connected with the human body, 
such as race, heredity, miscegenation, are the subject matter of 
Physical Anthropology. Social, called also Cultural Anthropology, 
studies questions of the culture and social organisation of primi- 
tive tribes and nations. As a rule a somewhat vague line of 
demarcation is drawn between peoples of simpler culture and 
those more highly developed, such as the modern inhabitants of 
Europe and N. America. The study of higher civilisations is 
then assigned to Sociology. The distinction, however, is unsatis- 
factory and it would be more correct to say that Social Anthro- 
pology is a branch of Sociology, as applied to primitive tribes. 
Since the study of living peoples uses methods and controls 
sources of information entirely different from those a t  the dis- 
posal of archaeology and pre-history, Social Anthropology has to 
restrict its scope to the study of the modern living representatives 
of primitive mankind. 

Social Anthropology begins really with a pre-scientific interest 
in the strange customs and beliefs of distant and barbarous 
peoples, and in this form it  is as old, a t  least, as the Father of 
History. Indeed traces of such pre-scientific interest can be 
found in the early inscriptions, paintings, reliefs and sacred writ- 
ings of the Orient and even in the quaint and highly coloured 
stories which one primitive tribe tells of another. We have not 
yet succeeded in eliminating this cruder curiosity in "Ye Beastly 
Devices of Ye Heathen" from modern anthropology, where the 
thirst for the romantic, the sensational and the thrilling still plays 
some havoc with the sober scientific attitude. 

In  the establishment of this latter and of sound methods of 
research the lead in Great Britain was taken by General Pitt- 
Rivers E. B. Tylor, J. F. MacLennan and J. Lubbock (Lord 
Avebury); in Germany by A. Bastian and even earlier by Herder, 
Grimm and the Volker-psychologists; in France by Boucher de 
Perthes and Perrault. 

SOCIAL ANTHROPOLOGY AS A SCIENCE 
During the last quarter of the preceding century and a t  the 

beginning of this, Social Anthropology gradually crystallised into 
a scientific study. The specific nature of cultural process was 
recognised, as well as the complexity of social organisation and of 
primitive custom and belief. The vastness of the problem, the 
human interest and the dramatic beauty of anthropological facts 
were brought home to scholars and laymen alike by the works of 
W. Robertson Smith, Sir J. Frazer, E .  A. Westermarck, E. 
Crawley and E. Sidney Hartland, to  mention a few outstanding 
names. At the same time, scientific movements of great conse- 
quence were developing on the Continent (Durkheim and Wundt). 
Most important of all, the man of science began to go out into 
the field himself and to study native races personally by direct 
observation. The lead to this was given in Great Britain by the 
Cambridge Expedition organised by A. C. Haddon and in which 
such eminent~nthropologists as W. H. R. Rivers and C. G. Selig- 
man received their training in field-work. Equally fruitful were 
the pioneering researches of Spencer and Gillen in  Australia and 
the activities of the Polynesian Society in New Zealand and the 
Pacific. 

In  America, where the interest in anthropology had a historical 
basis in both friendly and hostile contacts between settlers and 
redskins; modern scientific research received perhaps the first 
official recognition in the foundation of the Bureau of American 
Ethnology. Early pioneers of anthropology, J. W. Powell, J. 
Mooney, but above all L. H .  Morgan, laid the foundations of 
scientific field-work and theoretical interest in the North American 
Indians. Later the work of Franz Boas and his school continued 
the scientific tradition of American social anthropology. The  
value of the scientific study of native races was recognised in the 
official patronage given t o  colonial research by the Dutch Govern- 
ment and by the German Colonial Office. 

The last 2 0  years have been characterised by a great extension 
of scientific field work among primitive peoples, by  further devel- 
opment of the theoretical work of the opening years of the century 
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and by important discussions of the methods and aims of anthro- 
pology. 

MODERN SCHOOLS 
I n  spite of much fuller knowledge of primitive cultures, modern 

theory presents great diversity. 
Two dominant tendencies are recognised in modern anthro- 

pology. The one, usually described as the "evolutionary" or 
"comparative" or "independent origins" school, is based on the 
assumption that a preponderant part in the formation of human 
culture has been played by  independent evolution taking place 
on the same lines in various parts of the world. Similarities in 
custom, institution and belief are in this school explained on the 
principle that human nature produces at  the same level of 
development identical or similar forms. 

The "diffusionist" school on the other hand place all the 
emphasis on cultural borrowing by  one people from another. 
Similarities in implements and weapons, in beliefs and legends, 
in social organisation and decorative art are explained by spread 
from one or several original centres (see below). 

Only a few extremists, however, belong to either school ex- 
c!usively sr maintain that one factor on* accol;nts for a!! 
similarities of culture, either independent evolution or diffusion. 
The majority of anthropologists recognise-and are unquestion- 
ably correct in doing so-that cultural change is always a mixture 
of both independent development and partial borrowing from 
other people. I n  reality the main tendencies of modern Social 
Anthropology can be stated thus. 

Psychological  I n t e r p r e t a t i o n  of Culture.-Continuing the 
direct tradition of the German folk-psychologists, as well as of 
the British classical school, Wundt, Vierkandt, Krueger and their 
collaborators attempt to  explain systematically the phenomena of 
language, custom, belief and social organisation by references to  
psychological processes. Quite as exclusively psychological are 
the contributions of the psycho-analysts, who account for totem- 
ism, taboo, initiation ceremonies, in fact for the whole field of 
primitive cultures, by unconscious mental mechanisms. Psycho- 
logical interest is also predominant in the works of Frazer, Van 
Gennep, Sumner, Crawley and Westermarck. All these writers 
belong on the whole to  the evolutionist school. 

The extreme representative of the diffusionist school, Graebner, 
maintains that all the regularities of cultural process are "laws of 
mental life" and that "their scientific and methodical study is 
possible only from the psychological point of view" (Graebner, 
p. 582, 1gz3), while Pater Schmidt, Wissler, Lowie, Kroeber and 
Rivers constantly use psychological interpretations. Thus, no 
anthropologist nowadays wishes completely to  eliminate the study 
of mental processes, but both those who apply psychologicaI ex- 
planations from the outset and those who want to use them after 
culture has been "historically analysed" forget that interpretation 
of culture in terms of individual psychology is as fruitless as 
mere historical analysis; and that to  dissociate the studies of 
mind. of society and of culture, is to  foredoom the results. 

T h e  Dis t r ibu t ion ,  Contac t  and Diffusion of Culture.-As 
influential and one-sided as the psychological trend is the inter- 
pretation of similarities and analogies of culture by the principle 
of mechanical transmission. First vigorously propounded by 
Ratzel as the main problem of ethnology, the study of distribu- 
tion and diffusion has been followed up  by Frobenius, Ankermann, 
Graebner, Pater W. Schmidt, Pater Koppers and subsequently by 
the late Dr .  Rivers. I n  England Prof. Elliot Smith and W. J. 
Perry have carried the diffusionist argument even farther, deriving 
all culture the world over from Egypt. 

The merit of moderate anthropological diffusionism lies in its 
geographical rather than in its historical contributions. As a 
survey of facts correlated to  their geographical substratum, it  is 
a valuable method of bringing out the influence of physical habitat 
as well as the possibilities of cultural transmission. The distri- 
butions mapped out for America by  Boas, Spinden, Lowie, 
Wissler, Kroeber, Rivet and Nordenskiold; the survey of Mel- 
anesian cultures given by Graebner; of Australian provinces given 
by W. Schmidt; of Africa prepared by Ankermann and Hersko- 
vits, will possess lasting value. 

The historical hypotheses of Frobenius, Rivers, Schmidt and 
Graebner, the sweeping identifications of "culture complexes" all 
over the globe, will not so easily pass muster They suffer from 
a lifeless and inorganic view of culture and treat i t  as a thing 
which can be preserved in cold storage for centuries, transported 
across oceans and continents, mechanically taken to pieces and 
recompounded. Historical reconstructions within limited areas, 
such as have been done upon American material for  instance, in 
so far as they are based on definite records or on archaeological 
evidence, give results which can be empirically vetified, and 
therefore are of scientific value. Dr.  B. Laufer's study on the 
potter's wheel and certain contributions to  the history of American 
culture (T. A. Joyce, A. V. Kiddler, N. C. Nelson, H .  J. Spinden, 
L. Spier) are methodologically acceptable, though they belong t o  
archaeology rather than to the science of living races and cultures. 
Such sound works must be clearly distinguished from the pro- 
ductions in which a conjectural history is invented ad hoc in  
order to account for actual and observable fact, in which there- 
fore the known and empirical is "explained" by the imaginary 
and unknowable. 

Sociological Theories  of Culture.-Ttobertsnr? Smith is ur?- 
doubtedly the spiritual father of this movement. H e  was the first 
to  see that religion must be accounted for quite as much by  its 
social nature, by what it does for tribal cohesion, as  by  its mean- 
ing and value for the individual. The great American Anthro- 
pologists, Powell and Morgan, also contributed toward our under- 
standing of clan solidarity in savage societies. Durkheim, inspired 
by their work as well as b y  that of Bachofen, Wilken and Sir 
James Frazer, developed a sociological theory of early culture. 
Kohler and the school of comparative jurisprudence in Germany, 
Steinmetz in Holland and later, Rivers in England, also studied 
primitive society from the sociological point of view, overem- 
phasising perhaps the solidarity of and the lack of differentiation 
within the early horde and clan. The doctrine of primitive legal 
cohesion and of social structure by direct solidarity given by 
Durkheim, Steinmetz and Kohler; the subtle and stimulating in- 
terpretation of primitive magic, sacrifice and religion by Durk- 
heim, Hubert and Mauss; the recent analysis of contract and 
gift by Mauss and Davy, show an enormous advance upon any 
previous work in the greater precision of concepts, in the con- 
sistent application of the sociological interpretation, in the con- 
scious attempt to  preserve native classification, nomenclature 
and perspective. I t  is impossible to  adopt these views unre- 
servedly because they tend to lapse into metaphysical vagueness. 
In  order to avoid the explanation of culture in terms of individual 
mental processes, yet fully aware that psychology cannot be ex- 
cluded, these anthropologists compromise by introducing the 
conception of collective consciousness, which sociologists and 
anthropologists alike (Ginsberg, MacIver, Radin) have shown 
to be untenable. The sociological school exaggerates the social 
nature of primitive man, the importance of the clan and the 
solidarity of kinship. They neglect the role of individual initiative 
and variation, the part played by self-interest and the institution 
of the individual family. 

Theories  of Specific Difference of P r i m i t i v e  Mentality.-  
Grown on the soil of the sociological school, but laying more stress 
on the purely psychological side, other theories seek to account 
for savage belief and custom by the alleged specific character of 
mental structure in primitive man. Basing their conclusions on 
a number of interesting but probably exaggerated and distorted 
statements by such observers as Cushing and Dennett, and on a 
mass of obviously immature and superficial accounts by  mission- 
aries and other amateurs, the writers of this school aver that 
the savage is prelogical and mystical, impervious t o  experience, 
living in a world of "dim participations" (Crawley, LCvy-Bruhl, 
Vierkandt, Danzel, H. Werner, Graebner). These views have but 
limited currency among theoretical anthropologists, whose position 
has been well expounded by  Carveth Read. Modem field-workers, 
equally competent to  speak about the savage from first-hand 
knowledge and to deal with problems of comparative psychology 
and epistemology through training, have one and all criticised 
adversely these points sf view (Boas, Rivers, Radin, Kroeber). 
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None the less, by posing the problem of primitive knowledge and 
mentality, by stirring up opinion and forcing anthropologists to 
make up their minds, the writers of this school, above all M. 
LCvy-Bruhl, have made valuable contribution to Science. 

T h e  F u n c t i o n a l  Analys i s  of Culture.-This type of theory 
aims a t  the explanation of anthropological facts a t  all levels of 
development by their function, by the part which they play within 
the integral system of culture, by the manner in  which they are 
related to  each other within the system, and by the way in which 
this system is related to the physical surroundings. I t  aims at  
the understanding of the nature of culture, rather than a t  con- 
jectural reconstructions of its evolution or  of past historical 
events. 

Two factors contribute toward the development of the func- 
tional point of view. The modern specialist field-worker soon 
recognises that in  order to  see the facts of savage life, i t  is 
necessary to  understand the nature of the cultural process. De- 
scription cannot be separated from explanation, since in the words 
of a great physicist, "explanation is nothing but condensed 
description." Every observer should ruthlessly banish from his 
work conjecture, preconceived assumptions and hypothetical 
schemes, but not theory. 

The  field-worker who lives among savages soon discards the 
antiquarian outlook. H e  sees every implement constantly used; 
every custom backed up by strong feeling and cogent ideas; every 
detail of social organisation active and effective. H e  perceives, 
above all, that culture, provides primitive man with the means of 
satisfying his wants, and of mastering his surroundings. The 
functional view of culture lays down the principle that in every 
type of civilisation, every custom, material object, idea and 
belief fulfils some vital function, has some task to  accomplish, 
represents an indispensable part within a working whole. 

The better a custom is understood, the clearer it  becomes 
that i t  does not sit loosely, within its context, that it  is not 
a simply detachable unit like a petrifact in a rock, but that 
i t  is organically connected with the rest of the culture. A "super- 
stition" is always a powerful mental force, whether as a restraint, 
o r  as an incentive to  action. Magic, again, in many of its forms, 
is a n  indispensable economic force. Sorcery plays a conspicuous 
part in  the political organisation and the legal arrangements of 
most tribes. Religion, through the moral integration of the group, 
invariably provides the basis of a tribal constitution. This mutual 
relation of customs, aspects and institutions; the work which 
they do for each other; the function which they fulfil within the 
whole scheme of culture-this i t  is that interests the exponent 
of the functional method. 

This method insists, therefore, not only on the dynamic nature 
of culture, but also upon its organic unity. Culture must not be 
treated as  a loose agglomeration of customs, as  a heap of anthro- 
pological curiosities, but as a connected living whole. The func- 
tional method protests against the tearing away of a custom, in- 
stitution or aspect from its cultural context. "Magic," "canni- 
balism," "sociology," "religion," "pottery," "mother-in-law 
taboos," "marriage," and many other such labels, have given rise 
t o  the water-tight compartment method of collecting evidence in 
the field, of writing it  up, and of dealing with anthropological 
theory. 

T h e  functional view of anthropology refuses to regard cul- 
tural process as a mere natural growth-through the biological 
simile of evolution. I t  refuses also t o  see in it  a simple shifting 
of disconnected items from place to  place-through the mechani- 
cal simile of diffusion. The functional method insists on the 
recognition of the process of culture as a process sui generis, 
which must be studied by  special methods, without borrowing 
from physics, biology or the limbo of untrammelled conjecture; 
culture is alive, it  is dynamic, all its elements are interconnected, 
and each fulfils a specific function in the integral scheme. The 
discovery of cultural functions makes i t  possible for this method 
t o  lay down the laws of the functional correlations of anthro- 
pology. 

Modern field-work thus regards a theory as purely empirical, 
never to  be taken beyond the limits of induction set by  the evi- 

dence, and as serving only to give a greater insight into the 
mechanism of culture in its various phases; social organisation, 
belief and material outfit. 

The functional view of culture is implicit in the work of many 
of the leading writers of the comparative school and in the best 
achievements of modern field-work. The Comparative school 
however has allowed the evolutionary view to overshadow the 
functional method, while most American anthropologists have 
failed to disentangle the empirical interpretation of culture in 
terms of function from reconstruction in terms of conjectural his- 
tory. They have thus lapsed into a type of explanation which at  
best belongs to archaeology, and so have greatly sterilised their 
otherwise splendid field-work and stimulating theory. 

Recently, however, and among a small number of anthropolo- 
gists only, the functional method has been applied systematically 
and exclusively in field-work and theory (R. W. Firth; B. 
Malinowski; G. Pitt-Rivers; A. Radcliffe-Brown; Richard Thurn- 
wald). 

The functional method by showing what culture does for  a 
primitive community, establishes its value and thus utters a 
warning against too hasty interference with native belief and 
institutions and too wasteful an exploitation of native labour and 
resources. By demonstrating how primitive custom and law 
work, it furnishes the administrator with practical hints of how 
to frame and administer native regulations. By inquiring into 
savage economic organisation, the functional method can teach 
how to manage indigenous labour and how t o  trade with the 
natives. By a sympathetic study of early belief and ritual, it can 
instruct the missionary how to graft a new creed upon the old one 
without destroying what is  good and sound in it. 

The functional method, concerned as i t  is with the actual 
working and mechanism of primitive culture, supplies the right 
theoretical foundation for the practical application of anthro- 
pology (see ANTHROPOLOGY, APPLIED), for which mere antiquar- 
ian reconstructions, whether historical or evolutionary, are irrele- 
vant. And indeed recently the future of relations between 
Europeans and native peoples has come to be recognised as one 
of the momentous problems of our times. A number of important 
movements and works indicate the recognition of the necessity 
for a closer co-operation between the Anthropologist and the 
man who controls tropical colonies. From the official side there 
may be quoted Lord Lugard's policy of indirect or dependent 
rule, so brilliantly vindicated in  his own administration and so 
well expounded in his book on The Dual Mandate in British 
Tropical Africa; the recent appointment of several Government 
Anthropologists i n  British Colonies; and the charter of the Man- 
dated Territories. From the missionary point of view may be 
mentioned J. H. Oldham's excellent book Cliristianity and the 
Race Problem, while as a scientific approach to practical Anthro- 
pology, The Clash of Culture and the Co~zfact of Races by  
G. Pitt-Rivers is a pioneering piece of work. 

The following analysis of some of the main aspects of prim- 
itive organisation will best illustrate the subject matter, the aims 
and the methods of Social Anthropology. 

THE CULTURAL FUNCTION OF MARRIAGE AND FAMILY 

This is perhaps the most debated and the most instructive 
of all anthropological problems. 

T h e  I n s t i t u t i o n s  of M a r r i a g e  and Family.-Careful in- 
ductive comparison reveals one important fact:  marriage and 
family are almost universal, and can be traced through all types 
and levels of culture. Their universality can be accounted for  by  
the functional analysis of these institutions. Two functions of 
paramount importance are fulfilled b y  any institution which 
regulates mating and propagation: the maintenance of racial 
quality and the maintenance of the continuity of culture. Socio- 
logical considerations prove that the individual family based on 
monogamous marriage provides the best opportunities for  effec- 
tive sexual selection. I t  also supplies the best training for the  
future cultural work and sociological orientation of the young 
individual. The importance of the family as the early social and 
cultural pattern for later life has been independently established 
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by anthropology and psycho-analysis. The family is the link 
between instinctive endowment and the a~quisiiion oi ~ultural  
inheritance, in that it  permits the biological bonds between parent 
and infant gradually to  ripen into social ties. I t  also eliminates 
a number of dangers due to the disruptive factors of the sexual 
instinct. (A. L. Kroeber; J. C. Fliigel; R. H. Lowie; A. R. Rad- 
cliff e-Brown ; B. Malinowski.) 

R e g u l a t e d  Licence.-The various customs of regulated licence 
do not allow of a simple and satisfactory solution. As culture 
advances and larger numbers of men and women come into con- 
tact, the experimental component of the sexual instinct drives 
people towards indiscriminate mating. Freedom in pre-nuptial 
intercourse, festive licence, religious prostitution, lewd marriage 
ceremonies are the rule in  savage and barbarous communities, 
with the exception of those of the lowest level (Schmidt and 
Koppers). Again, in some tribes the institution of marriage 
suffers temporary obliteration in the form of wife-lending or 
exchange, jus p r i m e  noctis sexual over-rights of chiefs and 
magicians and similar relaxations of the matrimonial bond. These 
customs have been explained as "survivals of primitive promis- 
cuity." That  such a n  explanation is untenable has been con- 
vincingly shown by Westermarck. There are two ways of 
regulating intercourse between the sexes: either by suppressing 
all irregular mating, or by allowirig a well-defined and limited 
licence. Biology and psycho-analytic theory teach that stern 
repression and rigid sex morals are not a complete solution of 
the problems here involved. Anthropology, moreover, shows that 
this problem is especially present a t  low levels of culture. Ac- 
cording to some authorities, a regulated and limited licence should 
be considered as an imperfect but effective way of dealing with 
the disruptive forces of sex. Such regulation, moreover, is in no 
savage tribe found t o  be subversive to the fundamental institu- 
tions of marriage and the family which exist in  spite of i t  every- 
where. 

At the same time, there is not one single tribe where sexual 
licence is found untrammelled, where anything approaching pro- 
miscuity obtains. Two forms of regulation are found everywhere: 
the strict prohibition of the wife's adultery safeguards the bonds 
of marriage and is only now and then over-ruled by exceptional 
customs; the prohibition of incest within the household safe- 
guards the integrity of the family. This is very often extended 
to exogamy which embraces the whole clan. 

T h e  C l a n  (q.a.).-The clan and the classificatory principle of 
kinship appear on a closer sociological analysis not to be sub- 
stitutes for the family and household, but the outcome of more 
extended co-operation in matters other than sexual mating and 
the rearing of children. (See KINSHIP.) The clan functions 
chiefly in  economic, legal and above all in ceremonial matters. 
I t  is also closely connected with age-grades, secret societies and 
men's clubs wherever these exist; with the ceremonial distri- 
bution of wealth (the kzlla, thepotlaclt or the hakari), with magical 
specialisation and co-operation. Thus, in its functional definition, 
the clan represents the non-sexual and non-genetic extension of 
the kinship principle beyond the household and above the natural 
function of the family. Exogamy again appears as an additional 
bond of solidarity-a natural extension of the principle of incest 
running side by side with the extension of the kinship principle. 
As the link between the individual and the wider groupings of 
local and political type, the clan is of special importance. 

The clan is always due to the over-emphasis of one side of 
kinship-an over-emphasis necessary to eliminate any ambiguity 
in the transmission of hereditary rights and obligations. This has 
been aptly summed up by Dr. Lowie in his terminology of 
bilateral and unilateral kinship. The clan appears therefore as 
the natural result of the two influences which come into the fore- 
ground as  culture advances; the continuity of tradition on the 
one hand and the extension of co-operation on the other. The 
clan allows of the establishment of greater cohesion within each 
generation and across succeeding generations. The explanation 
here given accounts for  the institution, neither by an accident, 
nor by specific ideas, nor by a hypothetical primitive communism 
in sexual matters, but by reference to certain deep-seated in- 

fluences of cultural progress working before our very eyes. With 
ali this, although the clan is of great benefii for soiiety a11d 
culture, i t  never becomes an absolute necessity like the family. 
I t  is rather a symptom of advancing social differentiation than its 
inevitable effect. Thus, although the family and marriage are 
found to be universal, there exist tribes without any sub-divisions 
into clans, moieties or matrimonial classes. Further, since the 
clan is associated with the general scheme of development, i t  
cannot be regarded as a fortuitous index of this or that culture. 

Mother - r igh t  and F a t h e r - r i g h t  (q.v.).-The correlated 
phenomenon of unilateral kinship also plays a very important part 
in diffusionist schemes. Mother-right and father-right respectively 
have been taken by Ankermann, Graebner, Rivers, W. Schmidt 
and Koppers as principal indices in their classification of cultures. 
But the question arises, is either mother-right or father-right an 
independent element, or are they both always linked together? 
I t  seems in fact that mother-right and father-right are  never 
found in isolation, but always co-exist-one of them empha- 
sised by the tribal law and the economic arrangements, the other, 
though subordinate, never completely absent. Until the problem 
thus raised has been solved, until the proof is given that mother- 
right and father-right can exist as exclusive, sharply defined stages 
or sociological principles, their use as indices of culture, and 
evidence of its spread must remain meaningless. Here again, 
functional analysis of the methods of reckoning descent leads to 
a clear definition of such concepts, indispensable for their use 
in any speculative construction. (Cf. B. Malinowski, Sex and 
Repression, Pt. iv.) 

P r o b l e m  of Sex.-Thus the family, the clan, sexual restric- 
tions, a s  well as  sexual liberties, are not the stages of a trans- 
formation nor fortuitous indices of cultural type or  cultural 
stratum, but correlated, component parts of one big institution; 
the institution which controls the mating of sexes, the procre- 
ation of offspring and the education of the young, and fulfils the 
integral function of racial and cultural continuity. The  nature of 
its component elements is explained by the part which they play 
within this integral scheme. The functional method might also 
be extended to all the other aspects of organisation-territorial, 
political, legal and economic. Each is related to  an essential need 
of human society, its distribution over the locality, defence, 
maintenance of order, and the production of necessaries and 
values. 

ECONOMIC ORGANISATION 
Until the recent researches of anthropologists in  Melanesia, in 

New Zealand, in North-West America, in Africa, and in Micro- 
nesia revealed a wealth of material, and theoretical students (M. 
Weber, K. Buecher, R. Thurnwald, R. W. Firth, B. Malinowski) 
laid stress on the cultural importance of primitive economics, 
there reigned in anthropology the simple occupational view of 
primitive husbandry. Schemes of occupational stages or types, the 
collecting of food, hunting, fishing, the tending of herds, the 
raising of crops and industrial production were set forward as  
the only subject matter of descriptive or analytical economics, as 
it  is called. 

In  all such views, primitive man is regarded as having but 
simple elementary needs, and proceeding reasonably and naturally 
to  satisfy them. The little spare time he has left over he devotes 
to  the casual production of superfluities, and to the satisfaction of 
his hobbies, which latter activities, however, are usually placed 
outside the domain of economics. Thus we read in an authori- 
tative work, Notes and Queries in Anthropology (Edn. 1912, 
p. 260) "The first essential of maintenance is a supply of food; 
and in many simple cotnmunities the actual food quest and 
operations arising from it . . . occupy by  far  the greater part 
of the people's time and energy, leaving little opportunity for the 
satisfaction of any lesser needs." And again, we are told by 
another writer (Buxton) that generally the savage "has no means 
to acquire more wealth than he can carry about on his person 
or on the persons of his family." The main questions cut short 
by such a pfiori assumptions are those of the incentives to pro- 
duction, of the organisation of labour and of the pr imit iv~ forms 
of the apportionment of wealth. 



SOCIAL ANTHROPOLOGY 
T h e  Economic Motive.-Is it  true then that primitives work 

only to  satisfy their primary needs? I n  the lowest stages of cul- 
ture people are ready to endure thirst and hunger, but are bent 
upon stimulants or narcotics. We know of tribes without clothing, 
but of none without ornaments. There are natives without fixed 
habitations yet keen on the display of such wealth as they possess. 
At  higher levels, under more favourable conditions, certain com- 
modities are actually produced far in excess of actual needs. 
And this, moreover, is not done "in exchange for food or for the 
means of obtaining it," as current opinion usually runs (Notes and 
Queries). 

Nor is i t  carried out through economic foresight. Large quan- 
tities of accumulated food and wealth are employed instead for 
festive display, for ceremonial yet useless donations, sometimes 
even for mere destruction, often on a gigantic scale. All such 
customs serve merely for the manifestation of the wealth of the 
owner, of his generosity, of his economic power. I n  the South 
Seas, the accumulated food is employed for the production of 
objects of value by the feeding of artisans, who devote them- 
selves to  the polishing of axe-blades, to carving, t o  the making 
of shell ornaments or of mats (Thurnwald, R .  W. Firth). Some 
of these early forms of valuable tokens of wealth have a dis- 
tinctly religious character, serve in  ritual ceremonies, are asso- 
ciated with belief and possess elaborate mythical pedigrees 
(Mauss). Finally there is one very important fact which contra- 
dicts the merely utilitarian view of primitive economic incen- 
tives; the products of savage industries in general, far from being 
made with the minimum of effort required for their utility, show 
a lavishness of artistic detail, of decoration and pedantic finish, 
which would put to  shame any civilised artisan. The joy in 
the work, the satisfaction of perfect craftsmanship, the artis- 
tic passion for the general appearance of the finished product 
dominate savage industry and enterprise (B. Malinowski). 

I t  is clear from this evidence that the "first essentials of mainte- 
nance," the primary needs and the requirements of practical 
utility, do not exclusively control the economic effort of primitive 
man. Nor is their aim always to achieve the utilitarian maximum 
of effect by  the minimum of effort. T o  understand the driving 
forces of early production, i t  is, therefore, not sufficient to  make 
reference to  man's animal needs. I t  is just as necessary to  realise 
the natives' ideas of value; their pleasure in the integral effect of 
their work in which artistic, sporting, social and even religious 
motives are mixed with those of pure utility. 

T h e  Charac te r  of E a r l y  Production.- The well-known 
scheme of K. Buecher, who would place the whole range of 
primitive husbandry within the limits of the "Individual search 
for food" and of "closed household economy" is the clearest ex- 
pression of the view that primitive man works for himself and 
his family alone, and that he knows no production on a wider, a 
communal or tribal scale. 

A fuller insight into the nature of primitive labour reveals the 
existence of organisation. Even in the lowest cultures there are 
tasks which transcend the forces of one individual or of one 
family-the felling of trees, drive-hunting, the very collecting of 
food. At higher stages, such pursuits as communal hunting and 
fishing, the making of gardens, the construction of houses and 
canoes require some type of organised labour. This points to a 
definite specialisation, distribution and synchronisation in time, 
a division of functions, an integration of the individual contri- 
butions to  the common end. I f  we enquire what are the elements 
of the economic organisation, it  soon becomes clear that we must 
distinguish between moral or persuasive, and social or coercive 
factors. K. Buecher in a later work (Arbeit und Rhythmzds) has 
drawn attention to the great importance of rhythm for successful 
work. Many other stimulants and incentives could be mentioned, 
the most efficient of which is unquestionably work in company. 
Conversation, jokes, mutual assistance and interest relieve the 
tedium of solitary labour, while emulation, example and the satis- 
faction of pride are under primitive conditions possible only in 
communal work. The best worker is always recognised as such 
among savages, and his leadership is followed. Much more impor- 
tnnt, however, i3 the rnor.1 prestige enjoyed hv supernatural ex- 

pert knowledge which, in the form of magic, always controls vital 
and difficult economic pursuits. Marking the dates, inaugurating 
the successive stages, imposing periods of rest and setting the 
time limits, i t  acts as a n  organising, co-ordinating influence (B. 
Malinowski in Argonauts of the Western Pacific). 

Social coercion is the other important force in  economic organi- 
sation. As soon as distinctions of rank and power arise they are 
used as means of extorting labour, while, on the other hand, 
economic inequalities function as indices of social status. 

P r i m i t i v e  Ownership.-This economic problem has been dis- 
cussed in some detail by anthropologists. But while, on the one 
hand, the writers, who, like Buecher, assume a n  atomised eco- 
nomic production, admit only of individual o r  personal owner- 
ship, those following Morgan, and influenced by a strong social- 
istic bent, Engels, Bebel, Cunow, make the  savage into a com- 
munist. As a matter of fact, property, which is but one form of 
legal relationship, is neither purely individualistic nor communal, 
but always mixed (B. Malinowski, Crime and Custom). 

The misuse of such conceptions as "communism," associated 
with an incorrect application of the concept of "money" may be 
exemplified in a scheme recently put forward by the late Dr. 
Rivers. Dr. Rivers designates certain forms of valuables found 
in Melanesia, such as mats, arrows, pigs' jawbones and, above all, 
shell discs, as "money," following the usage of white traders, 
missionaries and planters. Dr.  Rivers to  justify the use of this 
word, insists that these objects "are used for no other purpose" 
and "have a very definite scale of value," but he gives in other 
contexts a definite and concrete account of several ways in which 
these objects are used "for other purposes," and thus stultifies 
his first criterion. The second criterion is obviously insufficient for 
identifying a commodity as "money." All objects have in our 
economy "a very definite scale of value," yet we do not apply 
the word money t o  a pair of slippers, a motor-car or a picture 
by Raphael, still less do we use these things as money. 

Now the taking of terminological liberties with well-defined 
concepts has its dangers. "Money" has no sooner been introduced 
into the argument than "communism" crops u p  and the two are 
related by a remarkable piece of reasoning. 

"The subject of communism in property is closely connected 
with that of money. A thoroughly communistic people can have 
no use for money among themselves. I f  they possess anything 
which can be regarded as currency it  can only be used in trans- 
actions with other peoples. The use of money should therefore 
be associated with the disappearance of communism; if i t  can be 
shown that Melanesian money is due to immigrant influence, and 
especially to that of the Kava people, we shall have gone far 
to establish the conclusions already suggested" (History of 
Melanesian Society, vol. 2 ,  p. 385). 

And again: 
"A thoroughly communistic people would have no need for 

money, and any explanation of the communism of Polynesia will 
therefore furnish also the explanation of the absence of money" 
(P. 392). 

And as an "historical explanation" of these facts: 
"The explanation of the absence of money i n  Polynesia and 

of the communism of its people is t o  be found i n  the special 
mode of settlement of the Kava people" (p. 393). 

What a "thoroughly communistic people" are is difficult t o  say. 
The Bolshevik regime aspires to  that title, but they have not done 
away with money, they use i t  in fact for  internal purposes with- 
out qualms or difficulties. On the other hand, the Central Aus- 
tralians, the Fuegians and the Melanesians of Eastern New 
Guinea have a keen sense of individual property, yet they use 
no money or currency. The fact is that neither in primitive nor 
in advanced cultures is there any correlation between com- 
munism and absence of money. Under a system of rigid indi- 
vidual property, exchange takes place in the form of direct barter; 
in a highly developed economic organisation with money and 
banking systems, the community may control almost completely 
the resources of the individual and establish thorough-going 
communism. 

It can be ~ r r y  srriously rloubted whrther Dr.  Rivers has ever 



SOCIAL ANTHROPOLOGY 
proved that in some parts of the Western Pacific there exists 
communism and in others individuahsm, nor as we have seen is 
his statement that certain objects are money functionally cor- 
rect. The absence of money on the other hand which Dr. Rivers 
explains by the existence of communism can be very simply ac- 
counted for by the absence of any need for it  under primitive 
conditions. The moral of this criticism is that we need in Anthro- 
pology far greater precision in the use of terms and the definition 
of concepts and far richer and minuter observations on economic 
matters. We can dispense on the other hand with daring specula- 
tions about absence of property or presence of monetary systems 
in pre-historic Oceania. 

Summary.- To sum up briefly, i t  is incorrect to assume that 
man for a long time has lived in a semi-natural primitive stage 
of individual acquisition of food and primary utilities. Equally 
untrue is  the correlated assumption that he lifted himself out 
of this condition by the gradual application of the economic 
principle of maximum of effect for the minimum of effort. In- 
stead, from the outset, artificial, culturai, non-instinctive aims 
have been indispensable to him and his culture. Early types of 
value and symbols of wealth have spurred him from the outset 
to  economic effort. This effort is organised and standardised by 
tradition. The real problem, therefore, consists in gaining insight 
into the primitive forms of condensed wealth, into the mixture of 
motives and impulses which drive man and in studying the 
manner in which these primitive incentives control organised ef- 
fective effort. All the conclusions arrived a t  show that for the 
discussion of economic problems it  is necessary to consider the 
relations of early wealth to  religion and to magic as well as its 
function in primitive social structure. 

The borderland questions-the influence of economics on social 
structure; the problem of wealth as  the foundation of rank, 
power and status; the rule of give-and-take in social obligations; 
ceremonial distribution of goods, and its economic importance- 
are gradually coming into the forefront of anthropological inter- 
est, and open up  entirely new horizons in theory and field-work. 
They bring i t  into close contact with the disciplines of economics, 
history and sociology (Buecher, Schwiedland, M. Weber, K. 
Lamprecht). 

The relation between the various larger aspects of culture opens 
a new type of problem. Social organisation is largely dependent 
upon economic foundations, while economics cannot be studied 
without a knowledge of the various groups within the tribe. 
Religion and magic are not independent, but are intimately asso- 
ciated with economic pursuits, with power and prestige, with 
domestic life and everyday necessities. 

T H E  SUPERNATURAL 

Here the functional view is put to  its acid test. What can be 
the function of primitive belief and superstition, of animism con- 
sidered as  valueless, crude and mistaken, of magic, regarded as 
spurious and fallacious pseudo-science, of totemism, of barbarous 
burial ceremonies and of cruel initiation rites? Yet the method 
here set forth stands or falls with the possibility of defining the 
whole of the supernatural. I t  is bound to show in what way belief 
and ritual work for social integration, technical and economic 
efficiency, for culture as a whole-indirectly therefore for the 
biological and social welfare of each individual member. 

The great majority of modern theories in fact come near 
to  the posing of this problem and to its solution. I t  is implied 
in the whole structure of Frazer's Golden Bough, in the contri- 
butions of Westermarck to the moral side of religion, in Durk- 
heim's analysis of the integrative function of public ceremonial, 
in the additions of Hubert and Mauss to his theories, in Marett's 
analysis of magic, in Crawley's vitalistic view of religion, above 
all, in the analysis of Andaman belief and ceremonial by A. Rad- 
cliffe-Brown. But too often the functional view is still smothered 
by evolutionary or  historical discussions-as to whether magic 
preceded religion, as t o  what was the primitive form of religion, 
and so on. 

Magic (q.v.).--The majority of theories dealing with magic 
range between two views that are apparently opposed, which 
label magic as primitive science or primitive stupidity (LTrdumm- 

Izeit) respectively. We must reject the implication of the first 
theory, that magic preceded science, and that once it  fuifiiied that 
function. I t  must be placed to the credit of this theory, how- 
ever, that it does full justice to  the practical context of magic. 
The second theory emphasising the central conception of imper- 
sonal ubiquitous f o r c e - = a n a ,  orenda, wakwz-rightly appreciates 
the difference between belief and knowledge; and brings out the 
mystical character of magic (Marett, Hubert and Mauss, Preuss). 

The functional theory reconciles the two points of view. Let 
us start from the close association of magic with practical activi- 
ties. First, every practical pursuit amongst savages is always 
primarily based upon knowledge and is never exclusively con- 
trolled by magic. There are in all savage cultures certain activi- 
ties in which technical ability, guided b y  knowledge, completely 
suffices. I n  others, the help of magic is also invoked. What are 
the respective contributions of knowledge and of magic to such 
a mixed activity? I n  its essentials the division of function between 
the two is very simple; as far as his knowledge goes, as far as 
he can safely rely on experience, reason and technicai ability, the 
native-whether in his gardening or fishing, the building of craft. 
in warfare or sailing-does not use magic. No savage has ever 
been observed to select the tree for his dug-out by divination. 
to  bring forth seedings by formulae without having planted them. 
Only where, in spite of knowledge and effort, the results still 
turn unaccountably against him, only when forces completely 
beyond his mental grasp and practical control baffle him-in 
dealing with garden pests, with the supply of fish and animals, 
in securing favourable wind or weather, in preventing disaster a t  
sea or in war, above all in dealing with bodily decay, disease or 
personal accidents-does the savage resort to supernatural means 
of filling the lacunae in his practical power. 

The type of belief met in magic is always an affirmation of 
man's power to  deal with the situation by a rite o r  spell. This 
belief simply repeats in a standardised manner, what hope all 
the time has whispered within the individual's own mind. Again, 
the rite repeats in a fixed, definite form what the natural expres- 
sion of emotions already contains, only, as a rite, i t  is carried 
out with a purpose and with the conviction that i t  is a means 
to an end. 

When we compare the forms of the fixed magical ritual, they 
are remarkably akin to the response of disturbed equilibrium 
occurring under similar conditions. Black magic, which corre- 
sponds to  the sentiment of hate, and which replaces the outbursts 
of impotent rage, contains in its most typical ritual of stabbing, 
pointing the bone, mimic destruction, and in the text of its formu- 
lae, a reproduction of the various gestures, words and types of be- 
haviour, which we can watch in the natural vent of the emotions. 
Exorcism of evil powers repeats in word and deed the reactions 
of fear. 

I n  all practical activities, the goal is brought vividly before 
the mental vision a t  moments of uncertainty and suspense-a 
state of mind which we call "hope." Now magical ritual, which 
bridges over the fateful moments, invariably expresses the sug- 
gestions of hope and baffled desire. Sir J. Frazer's apposite term 
of "imitative magic" and his exhaustive illustrations of his point 
of view are another way of stating the present theory. Here it 
is only suggested that the association of "ideas," designated by 
Frazer as the cause of "imitative magic," can only be accounted 
for  by our theory of imperfect biological adjustment induced by 
culture. Baffled instinct arouses emotional tension as well as a 
conflict of ideas and an impasse in conduct. Through magic, cul- 
ture prescribes the adequate ideas, standardises the valuable 
emotional tone and establishes a line of conduct which carries 
man over the dangerous moment. 

This new type of explanation, based on the functional method, 
shows how cultural behaviour, in the very act of bestowing im- 
mense benefits and advantages on man, also opens up  new prob- 
lems and creates new needs. T o  satisfy these a new type of 
behaviour, ritual practices, and a new mental adjustment, faith 
or mystical outlook, come into being, thus providing an answer 
to  the question which is always essential: What actual benefit 
does magic confrr upon man, what is its positive contribution t o  
culture? It is a remedy for specific maladjustments and mental 
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conflicts, which culture creates in allowing man to transcend his 
biological equipment. 

Social  Consequences.-In its traditional aspect, magic leads 
to important social consequences. I t  is the essence of magical lore 
that every word of a formula must be spoken correctly, with- 
out omission or alteration, every detail of the rite performed. 
Since magical knowledge can live only in man's memory, the cor- 
rect transmission, the legitimate filiation of magic are essential to 
man's confidence in  its efficiency. The inheritance of magic is 
always one of the most important problems of descent and of 
the modes of reckoning kinship. As a rule, magic is handed on 
within the family circle. 

I n  this connection i t  is important t o  stress that all forms of 
magic usually perform an important social role. No magic can 
be regarded as anti-social in the sense in which Durkheim and his 
school attempt to define it. Even sorcery or black magic func- 
tions as  a legitimate though dangerous weapon, of which one of 
the main uses is the enforcing of a n  established power and the 
biddings of law. The actual manner in  which magic is connected 
with practical activities makes it, as we have seen, the very 
skeleton of economic organisation. I t  supplies most of the co- 
ordinating and driving forces of labour, i t  develops the qualities 
of forethought, of order, of steadiness and punctuality, which are 
essential to  all successful enterprise. Thus magic fulfils an indis- 
pensable function within culture. I t  satisfies a definite need which 
cannot be satisfied by any other factor of primitive civilisation. 

Totemism.-Totemism (q.v.) is a belief which affirms an inti- 
mate bond between a group of men and an animal or vegetable 
species, or sometimes a class of objects. I t  raises therefore two 
problems, the first as to  the nature of the belief, the second as to 
the social organisation with which it  is linked. 

Most theories have seen its origin in  some small o r  accidental 
detail of social organisation or belief, as in nicknames, guardian 
spirits, trarsmigration of souls and, recently, in the Freudian 
theory of parricide. T o  the functional theory the real problem, 
however, is: what is the function of a type of belief which affirms 
the affinity between man and animal, is correlated with clan or- 
ganisation, and leads to  moral and ritual rules associated with the 
multiplication. killing and eating of animals? 

Man's interest in his surroundings is primarily practical. He 
has to collect food, construct his dwelling and roam about his 
district to hunt or fish. I n  the forefront of importance are the 
animals in his territory-those which feed him, those whose skins 
clothe him, whose feathers, teeth and claws supply him with 
ornaments and those which threaten his safety or comfort. 
Hence all animal life has an intense interest and significance for 
him. 

Now in dealing with the animal kingdom, in  obtaining the 
useful and defending himself against the dangerous or repulsive 
species, primitive man, where his natural means fail him has 
recourse to  the supernatural. The magical claims over any 
aspect of nature lead always to a n  assertion of a sort of affinity 
or kinship between the magician and the object controlled. In- 
deed most magic implies mythological descent from animals or 
affiliation to  them. Thus we see that the native's practical inter- 
est in  the animal or vegetable kingdom leads through magic 
directly to the assertion of a mutual bond. 

Magic has a tendency to become specialised and departmental, 
exclusive and hereditary in a kinship group or clan. The sub- 
division of the tribe into totemic clans seems to be best explained 
therefore, by the hypothesis that such clans were originally mag- 
ical bodies engaged in controlling, through spell and rite, certain 
animal or vegetable species for the welfare of the tribe. 

Thus is assigned to toternism a definite cultural function. 
Selective interest in vitally relevant factors of the environment, 
man's capacity to control it ,  are embodied in a system of beliefs 
which standardise, enhance and sacralise these culturally valuable 
mental states. By endorsing man's confidence and his hopes of 
effective control, by  making these tendencies substantial in an 
explicit mythological dogma, totemism contributes to  individual 
happiness, to  social cohesion and to the general efficiency of 
culture. 

I n  recent work (Frazer, Crawley, Van Gennep, Miss Jane Har- 

rison) much stress has been laid upon the association of religion 
with the crises of life. I n  fact in most religions, savage or civi- 
lised, the main phases of human life history-conception and preg- 
nancy, birth and puberty, marriage and death-are associated with 
belief, ritual and mythological stories. Religion therefore fulfils 
a t  vital crises a n  indispensable function in the scheme of human 
culture. 

Culture entails a transformation of direct instinctive response 
into a mode of behaviour governed by purposive ends, that is, by 
cultural values. But here in the very act of bestowing her bless- 
ings, culture heaps u p  burdens and creates difficulties. The fruit 
of knowledge is a dangerous thing, and in giving man forethought, 
culture gives him also the terrors and pangs of despondency; it  
makes him probe into his own destiny, and ponder over the ulti- 
mate things of human existence. Belief in immortality, early ideas 
of spirits, gods and beneficent powers, give man comfort, and 
dispel his early misgivings. The role of religion consists in  the 
establishment of spiritual ends, dogmatic realities and moral rules 
of conduct. I n  totemism, which sacralises important factors of 
the environment; in  the belief in immortality and in the associ- 
ated ideas about communion with spirits and their influence on 
human fate; in the consecration of food and of indispensable ele- 
ments of culture, such as fire, standard implements, tokens of 
wealth; in surrounding tribal tradition and order with the halo of 
sanctity, religion is the source of social and cultural values. 
Again since man is to  adventure in pursuits for which he is not 
equipped instinctively-to move through water, jungle and desert, 
to invade and conquer cold, arid and tropical places-culture has 
to provide him with a mental force to  carry him across the gaps 
in instinctive endowment. The necessary confidence in his own 
powers of controlling his environment by spell and rite are given 
to man in magic. 

PRIMITIVE KNOWLEDGE 

Reason, the capacity to  know, to  invent and to evolve theories, 
has been regarded as the distinctive mark of man, dividing Homo 
sapiens from other living beings. Perhaps over-confident exaggera- 
tion of this has led to  the recent reaction which denies to  the 
primitive mind any power of reasoning and of observation. 

But had primitive technique been studied not as a self-contained 
object, but in its functional dependence upon knowledge on the 
one hand and magic on the other, the theory of a primitive 
mystical and prelogical mentality could never have been erected. 
Primitive man shows a rational behaviour, an unimpeachable logic 
and a definite power of empirical observation, not only in  his 
technology, but also in his major economic pursuits and in his 
sociological behaviour. 

Language.-This subject has been so  fa r  but imperfectly 
studied by anthropologists, and its cultural theory is as yet hardly 
outlined. The study of dead languages by  grammarians and 
philologists has caused speech to be regarded as  a self-contained 
phenomenon governed by special laws of its own. It was a con- 
siderable step forward when, some time ago, the study of language 
was taken up  by  psychologists, who began t o  treat it  in  correla- 
tion with thought and other phenomena (Lazarus, Steinthal, 
Wundt). The structural features of language were explained as 
an adequate expression of reasoning, of emotional states, of 
aesthetic needs and of the characteristics of the human will. 
Even this, however, is not sufficient. 

Recent developments in linguistics, as well as  in the philosophy 
of language, have set forth the view that language cannot a t  any 
stage of development be regarded as  an adequate expression of 
logical, metaphysical, aesthetic or scientific categories (J. Dewey, 
Jespersen, Ogden and Richards). Language, in  all societies and 
a t  all stages of development, is an essential part of human action 
(Dewey). Communication by  spoken word is indispensable for 
any concerted activity and enters into all aspects of culture as  a 
working element. (See LANGUAGE.) 

From the functional point of view, a word which designates an 
implement is as much an essential manner of using that imple- 
ment as is any type of bodily skill required to  handle it. The 
master of a craft, however primitive, must be able t o  give his 
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orders in  case of emergency in a technically adequate and theo- 
retically correct manner, and the bodily reactions of his vocal 
apparatus are as  essential to  the practical issue as the manual 
dexterity of his crew. Language plays a similar part in warfare, 
in economic pursuits, in ceremonial activities. I n  religious and 
magical ritual, the spoken word is conceived and felt by man t o  
be a creative act which produces a definite practical effect. 

But if speech, in its primitive forms, is an indispensable instru- 
ment of cultural behaviour, its structure must be correlated to 
pragmatic needs and to the requirements of action rather than to 
logical, reflective or  oratorical necessities. Hence the categories 
of primitive speech must be a compromise between rational and 
logical conditions, sociological and practical needs, and certain 
limitations imposed by material culture. 

The problem of meaning cannot be treated by  the study of 
language, torn out of its cultural context. The classical philolo- 
gist has already summoned the archaeologist to his assistance. 
The study of living languages of the primitive type, helped out 
by the study of iiving cultures, would, no doubt, reveai to us 
infinitely more than can be reached by the study of dead speech 
A word is as sterile without the knowledge of how it is used in 
live context, as behaviour remains mysterious without its accom- 
panying flow of speech.. Life is neither verbiage nor a pantomime. 
Speech has been given -man fcr  action, and as mere loquacity 
i t  is a disease of culture. (See PHILOLOGY.) 

M y t h o l o g y  as Primitive Science. (See MYTHOLOGY.)-In 
order to  vindicate the autonomy of knowledge within primitive 
culture, i t  is still necessary t o  deal with the view that, a t  low 
levels of culture, myth is a substitute for science. We read in the 
authoritative handbook already mentioned:- 

Myths are stories which, however marvellous and improbable 
to  us, are  nevertheless related in all good faith, because they are 
intended or believed by  the teller, to  explain by means of some- 
thing concrete and intelligible, an abstract idea, or such vague 
and difficult conceptions as creation, death, distinctions of race or 
animal species, the different occupations of men and women; the 
origins of rites and customs, or striking natural objects or pre- 
historic monuments; the meaning of the names of persons and 
places. Such stories are sometimes described as aetiological, 
because their purpose is to  explain why something exists or 
happens (Notes and Queries, pp. 2 10 and 2 I I) .  

We are thus told that primitive man evolves stories and be- 
lieves in them, in  order t o  explain abstract ideas. As a matter 
of fact myth is not a form of primitive science, but an aspect 
of religion, magic and morality; its function is not to  explain 
queries nor t o  illuminate abstract or obscure points, but to  
strengthen belief, to  substantiate morals and to enhance tradi- 
tion, in short to  bring home to primitive man all that has to be 
believed, obeyed and accepted (B. Malinowski, Myth). 

To  establish our point, we have t o  place myth within the scheme 
of primitive culture and to show its pragmatic function. Myth 
is a part of folklore in the narrower sense of the word, that is 
of oral tradition. Man in all ages and all climes possesses a body 
of concrete stories which can be readily divided into several 
classes. 

Of these, the first serves predominantly for amusement and 
recreation. Stories of this class describe more or less dramatic or 
funny adventures of men and animals, ogres and hobgoblins, none 
of which are regarded a s  real. Such tales, when studied within 
their cultural context and regarded from the native point of view 
are found t o  play an important part in native life, in that they 
enhance sociability, fill out seasons of enforced idleness or make 
u p  the substance of amicable gatherings. 

Another class of stories, taken more seriously, refer to impor- 
tant exploits and heroic deeds of past generations and are con- 
sidered to be  true. The  sociological function of such stories is 
that they develop family pride, knit kinship bonds more firmly 
and serve t o  increase communal or tribal solidarity. 

There are finally stories which are  regarded as sacred and 
connected in a specific manner with magical and religious cult, 
with social organisation and with the body of tribal custom and 
moral rules. These and these only could be regarded as "explan- 
atory" stories, in that among other subjects, they account for the 

origin of the world, give the reasons for death, furnish revela- 
tions of future existence, and promise immortality, narrate the 
beginnings of magic, and so on. The explanatory character, how- 
ever, is prominent only as long as  the story is considered without 
its cultural context. I n  all cases where the associated ideas and 
feelings have been observed; where we know the conditions under 
which the myth is recited or enacted; above all where the prac- 
tical influence of the myth has been studied-we are able to  assign 
a definite cultural function t o  it. Thus, in connection with magic, 
we find stories which are not intended to explain the ritual or the 
phenomenon governed by magic, but are meant to  substantiate the 
belief in magical efficiency. All such stories give us an account 
of a n  extremely successful, miraculous precedent. Around the 
various religious rites and ceremonies, there cluster stories which 
vouch for the efficiency of the religious acts in  obtaining the 
desired effect. 

Again, we have a class of myths which confirm the existence of 
privileges, give the antecedents of rank and power, or enforce 
duties and which, in general, strengthen trad~tional law and order. 
Wherever myth, that is a sacred story, has been studied in con- 
nection with the sources of its sanctity as  well as  with its sacralis- 
ing results, i t  can be shown that it has served to strengthen faith 
by reference t o  an original Golden Age, to  miraculous precedents 
in the dim past. The study of myth in conjunction with ritual and 
institution has been carried out only in limited areas; e.g., in the 
Andaman islands (A. Radcliffe-Brown), in Central Australia 
(Spencer and Gillen), in  Melanesia (B. Malinowski), i n  North- 
western America (Boas and others), in Polynesia (Elsdon Best). 
All the facts we know, however, prove that myth is in no way 
comparable to primitive science, but that instead it  functions as  
a religious warrant, vouching for the truth of belief, the efficacy 
of ritual, and the fitness and justice of moral or social duty. 

THE IDENTIFICATION OF CULTURE 

The functional method seems at  first sight to  be of especially 
easy application to artifacts, to  material objects fashioned by man 
for his cultural uses. Food stuffs ready for consumption, man's 
equipment in protective shelter and clothing, his tools and 
weapons, are all obviously means to an end. 

T h e  P lace  of Ar t i fac t s  in Culture.-But this very facility 
has its dangers. The purposive character of most artifacts has 
made the implement into the typical representative of material 
objects; hence, all these have generally been regarded as repre- 
senting the technique of culture. I t  is deemed sufficient t o  state 
how these objects are made and how they are handled. I n  Notes 
and Qtleries one-third is devoted to "technology," the description 
of manual production and of the handling of artifacts. I n  the 
Ha~tdbook of Folklore, this study is defined as an anthropology 
with technological considerations cut out. All this is incorrect, 
since "material culture" is not an autonomous, self-contained 
province of culture, such as  religion, law or economics, each of 
which fulfils a specific function. Material culture is a n  indis- 
pensable accessory of every single aspect, every pursuit and in- 
stitution, and thus fulfils a general function. 

On the other hand, the bald technological treatment is not 
sufficient to do justice to  any class of artifacts. The objects of 
immediate consumption or use, as well as tools and implements, 
are essentially correlated to economics and must be studied 
within its context. The proper analysis of a weapon immediately 
leads to  the description of the  manner in  which i t  is wielded, thus 
to the methods of warfare and war magic and, finally, to the 
political organisation of the tribe. 

There is no single type of human activity without its material 
accessories. There is not one artifact, however practical or simple, 
which could be properly understood without its context of living 
culture, including belief as well as technique, social organisation 
as well as traditional knowledge. 

Once we begin to  define form by  function, the two categories 
of meaningless form and of fortuitous coincidence break down 
completely. An object can be defined and identified only by its 
use, the study of use leads us again to  connect the object with 
the pursuit, the institution, the aspect. The real identities of 
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culture appear to lie in the organic connection of its parts, in 
the function which a detail fulfils within its scheme, in the 
relation between the scheme, the environment and the human 
needs. Meaningless details disappear, shape becomes alive with 
meaning and with function, and a testimony of irrelevant form 
falls away as worthless. The method of formal treatment breaks 
down completely. 

Summary.- The outer framework of material culture is cor- 
related in a clear and direct manner to the satisfaction of man's 
biological needs. I t  constitutes the milieu which man evolves to 
interpose between himself and the rigours, dangers and in- 
sufficiencies of his physical surroundings. But this material ap- 
paratus has to be operated by men collectively, organised and 
controlled by the body of tradition, scientific as well as religious 
and magical. Thus indirectly most elements of social cohesion 
as well as certain beliefs and ideas can be correlated with man's 
primary needs, and explained by the biological function which 
they fulfil and the survival value which they possess. But this 
is not sufficient, and here an extremely important addition has 
to be made: the facts of social organisation impose certain con- 
ditions upon human behaviour, imply restrictions and create new 
wants, which again call forth specific cultural arrangements. Thus, 
higher forms of organised labour need some compulsion, supplied 
by political inequalities, and some moral framework, supplied by 
certain forms of magic. 

Mental development running side by side with higher technical 
ability brings about fear, thought and reflection which make man 
anticipate his destiny and probe into the past and future of his 
world. The beliefs of primitive man about future life, the be- 
ginnings of the world and spiritual powers have to be correlated 
with his increasing mental outlook as well as with the widening 
social horizon and the development of cultural values. Social 
cohesion requires some means of enforcing the various rules im- 
posed upon the individual for the common good, and this brings 
about the sanctions and inducements, which constitute the essence 
of primitive law. I n  all this the functional view avoids the effort 
of attributing priority to any one aspect of culture. Material 
objects, social grouping, traditional and moral values, as well as 
knowledge, are all welded into a functional system. T o  explain 
any item of culture, material or moral, means to indicate its 
functional place within an institution, which has to be thus ex- 
plained with reference to its aspect and this again has to be placed 
within the system of culture. 

Finally, anthropology hopes, with the help of her sister sciences, 
to state the place of culture in the scheme of organic evolution; 
to  show how it is correlated to the instinctive animal equipment 
of the human species; to demonstrate how it  has allowed man to 
rise above the brute level, to control his surroundings, to develop 
his knowledge, his faith and his conscience. 
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SOCIAL ARCHITECTURE comprises all buildings for  
human residence, recreation, entertainment or health. I n  this 
work, several of these are discussed under their own headings; 
thus the reader should also consult HOSPITAL PLANNING, HOUSE 
PLANNING, STADIUM, and THEATRE: Arcltitectzrre. This article 
is concerned with contemporary developments, in the designing 
of private dwellings, apartment houses (flats), and hotels in 
Europe and the United States. See also ARCHITECTURE and the 
comprehensive list of related articles under the heading ARCHI- 
TECTURAL ARTICLES. (x.1 

I. DOMESTIC ARCHITECTURE IN EUROPE 
Domestic buildings have always furnished a clue to  the manner 

of life of their inhabitants; first of the individual, then of the 
community of individuals, and finally of that grouping of corn- 
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munities which forms a nation. They are something almost of the 
soil, since they are so much something of the race. Domestic 
architecture has always reacted to outside influences, but funda- 
mentally it  has developed in a much more local way. Each sec- 
tion of a country, with its own individual habits and traditions of 
living, has had its local expression of domestic architecture, and 
yet all these varied expressions have had something in common, 
namely a reflection of the mental outlook and the physical 
custon~s of each individual race of peoples. Ohtside influences 
have tinged development, but no one country has ever completely 
mislaid the national characteristics of its home building. Very 
gradually, however, as international relations have increased, the 
barriers of race have been lowered, and the domestic architecture 
of one country has reacted increasingly to  the influences of an- 
other. To-day intellectual movements spread with growing rapid- 
ity. Interchange of ideas makes for greater community of out- 
look; and in architecture there have crept in certain features which 
are a common expression of requirements shared by people in 
many countries. 

England.-English domestic architecture provides an illustra- 
tion of this theory, though house bui!ding in Great Britain h2s 
for so long set a standard to  the world that it  has itself been a 
main source of inspiration, and as such has latterly been compara- 
tively immune from foreign influences. Prof. Santayana, in his 
essay on "English Architecture," mentions that "strictly speaking, 
there is no English architecture a t  all, only foreign architecture 
adapted and domesticated in England. But how thoroughly and 
admirably domesticated. . . . How gently, for instance, how pleas- 
antly, the wave of Italian architecture broke on these grassy 
shores ! " This appreciation is a very true one. Foreign influences, 
beginning in Norman times, working through the various phases 
of Mediaevalism, and the Dutch and Italian importations, to the 
periods of Classic Revival, have all left their mark on English 
domestic architecture. But always these influences have been 
absorbed and transmuted into something so removed from the 
original prototype that the result has become a national expression. 

English domestic architecture stands pre-eminent; and that is 
largely owing to the presence, from whatever influences derived, 
of certain precious and peculiar qualities: a natural and unaffected 
use of beautiful materials; an intimate sense of scale, bringing Eng- 
lish homes into a beautiful relationship with the countryside; a 
simplicity which rejects pretention and pomp. The home is a place 
designed to live in, and not primarily to receive in. England's 
Jacobean and Queen Anne houses are a t  once na'ive, friendly and 
intimate, with touches of quiet fancy in the detail of tall gables, 
chimneys and carved panelling. I n  Georgian houses there is a 
warm friendly brickwork, an air of breeding and gentility in the 
quiet formality of the charming fronts behind which lie rooms a t  
once so convenient in  shape and so affable in decoration. In the 
18th century there is just a touch of pedantry, which is less display 
of learning than intellectual good humour; then comes the period 
just preceding our own times, which has provided the one real 
menace to  a continuity of fine tradition. This break was due to a 
variety of causes: to  a 19th century "revival" of Greek and 
Roman architecture, from which resulted the outcrop of pseudo- 
Italian "villas"; to  the teachings of Ruskin as misinterpreted first 
by an eager band of seekers after architectural truth, and after- 
wards by speculating builders. Or, which is more likely, to the 
change in social conditions brought about by the great industrial 
era of the 19th century, dominated by the advent of machinery 
and characterized by a degradation of the human ideal. Archi- 
tecture reflected the human characteristics of the time and these 
were not of the type which would promote beautiful qualities in 
architecture. 

This period has finally ended through a series of sane reactions, 
brought about by  a change of outlook. Three men took a promi- 
nent part in this reaction, and their influence is responsible to  a 
large degree for the present high standard of English work, based 
once more on the national traditions which respect locality and 
materials and pleasant manners as attributes of house building. 
These men were Philip Webb, Eden Nesfield and Norman Shaw, 
who evolved, severally, a type of architecture which inspired 

many architects to carry on the work of restoring English domestic 
building to its former high estate. Webb and Nesfield designed 
in a personal way, particularly the former. His work had a t  times 
9 Gothic flavour, yet it  reflected the more vital influences of his 
day, when William Morris was becoming a power in the field of 
srt. Webb collaborated with Morris, and his first important 
house, the "Red House" a t  Bexley Heath (1859), was designed for 
Morris himself. This house reflected a mixture of both Gothic and 
Renaissance, and in its freedom of treatment marked the beginning 
of a modern school of design. Nesfield also passed through a 
Gothic phase, and later worked in a free style which was inspired 
by the Renaissance and the 18th century. H e  designed in pnrtic- 
ular, in 1866, a house in the Queen Anne manner which had a 
considerable influence in popularizing this dignified and homely 
style amongst younger architects. Norman Shaw was an architect 
who designed according to the requirements of character and site, 
and his work ranges from romantic blendings of brick, stone and 
half-timber, to  the dignified simplicity of such plain London fronts 
as are found in Lowther Lodge in Kensington and his houses in  
Queen Anne's Gate. Iii his sniaii houses in Bedford Park, Snaw 
set a mode! for dignified design i:: estate desrel~pmezt. 

Greatly influenced by  Norman Shaw, the late Ernest Newton 
maintained a high standard in domestic work which was always 
simple and generally rather formal. His work was less personal 
than that of his well-known contemporary, Sir Ernest George, 
whose houses sometimes reflected foreign influences. Pre-eminent 
to-day stands Sir Edwin Lutyens, who has designed in nearly 
every material, and has touched the keynote of nearly every 
traditional English style. Sir Guy Dawber's interesting houses are 
designed in the simple picturesque idiom-with stone walls and 
slate roofs--of the Cotswold district, Gloucestershire. Sir Edwin 
Lutyens and Sir Guy Dawber typified the best English domestic 
designers, who prefer to use the materials and idiom of the locality 
where they build. 

There is to-day a movement towards larger windows and a re- 
duction in the actual size of houses, which has led to  designs 
that depend less on wall surface and more on window grouping. 
Coupled with this external effect is a great improvement in 
planning, great compactness and arrangements for "labour saving" 
through the elimination of long passages and badly lit spaces. 
The design of English homes has become more scientific, and 
with this is a tendency, somewhat pronounced amongst younger 
architects, to design in a formal manner, the external treatment 
tending to a type of Georgian rather than to the picturesque type. 
This is largely due to  the abuse of the latter in the hands of specu- 
lating builders. In  small and large country houses, and in the 
homes in the "garden suburbs" and "garden villages," estates 
which are laid out to  provide ideal conditions of domestic life, 
English architects are without superiors. Town houses are well 
designed, combining 18th century elegance with modern conven- 
iences. The advanced modem movement, with its cubist tend- 
encies, has made little headway in England. There are, however, a 
few examples, such as the houses designed on the Silver End 
Estate, near Braintree, by Thomas Tait. This type of house is 
not, however, particularly well adapted to the English country-side, 
and presents few practical advantages over the traditional type of 
house which has developed so naturally from local materials and 
requirements. 

France.-France is a country which offers widely varying cli- 
matic conditions. These directly affect the type of domestic archi- 
tecture; in the south is a warm climate, and we find a typical 
southern architecture of flat tile roofs, simple thick walls, shut- 
tered windows and shaded eaves. I n  the north we find steep roofs 
and an architectural treatment which by its own richness attempts 
to impart the warmth and interest which the southern sun sup- 
plies. Yet in north and south alike we find common character- 
istics which are national. 

I n  the France of former days, farms, manors or chbteltox 
formed the bulk of the larger detached country residences, and 
for the rest domestic life was lived in villages in  which the houses 
often formed a continuous street. Community life flourished in 
French towns and villages, and it has developed in modern times 
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into life in  the large and small apartment houses which form 
the bulk of domestic building in larger French cities. To-day the 
chiteau has given way to something more approaching the large 
English or American country house; the house of the notary or 
the doctor still remains to recall the architecture of the chiiteaux, 
in whose image i t  was so often built. The town houses of the 
aristocracy, which were in  reality chiteaux in town, separated 
from the street by  a courtyard and stables with their main front- 
age on the garden beyond, have been replaced by the smaller 
town house, the hate1 particulier, not unlike the London town 
house in  scope of accommodation, but very often an entirely de- 
tached and independent unit. 

Whatever the category of building, practically every French 
home reflects a dominant French characteristic, the taste for an 
architectural arrangement permitting a certain degree of grandeur 
and display. This may perhaps be traced back to the traditions 
of French court life, the magnificence of Louis XIV. and Ver- 
sailles. Certainly the homes of the French nobility reflected it  in 
the formality of their planning. I n  modern French planning the 
tradition of splendour still persists. The French house takes 
definite account of the division of the plan into several units, those 
of reception, of living, of service. Each unit is treated character- 
istically and logically. The reception suite is open, with symmetri- 
cal rooms, wide doors from room to room, and more openings 
than wall space. Effect, not comfort, is the first consideration. 
The living quarters are more modest, and the services still more 
so. The best rooms are for reception; and inadequacy in this 
respect is  rare. 

I n  recent years, however, the English and American idea of 
comfort has permeated French ideas, particularly in the planning 
of apartment houses, in the design of which French architects 
have reached a high standard of attainment. The plans of the 
latest apartment buildings are remarkable for the easy and skil- 
ful arrangement of their rooms, for the clever utilization of often 
awkward sites and for the excellence of their services and sani- 
tary conveniences. The entrance vestibule from the street and the 
main staircase are as a rule handsomely proportioned and excel- 
lent in the detail of their stucco and ironwork, and in the apart- 
ments themselves halls, corridors and cupboard spaces are usually 
on a generous scale. 

The  exterior of the  typical modern apartment house shows a 
development from the 18th century or Louis XII I .  type of front, 
of stone, or brick and stone, simple in general lines, crowned with 
a cornice and slated mansard roof, and relieved by carving and 
the excellent ironwork of the balconies. The latest tendency is, 
however, away from this classic type. Flat bay windows often 
continue u p  the whole height of the facade, and the roof line is 
broken up  by  receding planes with balconies and elaborate dor- 
mer windows. French building stone is soft enough to encourage 
carving, and the modern French apartment house has generally 
exhibited an abundance of carved enrichment, though the most 
recent tendency is toward a return t o  simplicity of treatment. 
The best examples occur in  Paris, where there are many fine new 
apartment buildings erected in the quarter of the Etoile, Passy, 
Champ de Mars and Montparnasse. Some of the most stimulat- 
ing examples are by the architect Henri Sauvage. German and 
Austrian influences have had their effect on these designs, which 
have in turn reflected the Art Nouveau and the sterner modern 
movement; but a certain lightness of handling in mass and detail 
has always remained in evidence. 

The town house or IzBteE particulier is tending to-day towards 
a modern character which rejects traditional forms. Large win- 
dows, plain surfaces and a general rigidity of form are in evi- 
dence, and a group of young architects, headed by  such men a: 
Le Corbusier, Mallet Stevens and AndrC Lurcat, is erecting town 
houses in  Paris and elsewhere which have little affinity witb 
French tradition. 

In  respect of villas and country houses the same tendency is 
noticeable. At first inspired by local types, such as the tilt 
roofed and half timbered houses of Normandy, the Provenca' 
farms with their stone walls and flat tiled roofs, or the gabled anc 
turreted buildings of the chiteau country of Touraine, the Frencl 
villa was a not always agreeable modern replica of a fine proto. 

type. The modern movement has spread to a small extent to  the 
villa and country residence, particularly in the south, where it  is 
exemplified in the cubist houses of such designers as  Djo-Bour- 
geois, which with their white walls, rectangular forms and flat 
roofs, recall the architecture of Tunis and Algiers. 

French domestic architecture has undoubtedly been largely in- 
Auenced by the academic training of the Ecole des Beaux-Arts: 
to its tradition in formal planning and design in the grand man- 
ner i t  owes its best feature, spacious and easy planning, and also 
its worst characteristics, which are an undue emphasis of archi- 
tectural features, often unwise sacrifices to the principle of formal 
planning, and the retention in small work of architectural elements 
and embellishments which are more appropriate t o  a monumental 
building than to one of domestic character. 

Germany.-The termination of the war of 1870 found German 
domestic architecture without a general directive tendency. On 
the one hand were those imbued with the ideals of the classic 
spirit, influenced by the public buildings of great exponents such 
as Schinkel, Semper and Von Klenze; on the other a group of 
romanticists inspired by the mediaeval spirit. The result has been 
a development along these two lines: buildings either in the style 
of a classical revival, or in continuance of the 18th century tradi- 
tion; or in a free picturesque manner which has varied between 
serious renditions of mediaeval type and architecture of the 
pseudo-romantic type recalling the castles of the Rhineland. Into 
this war of ideals in expression has been interjected a third power- 
ful influence, that of English domestic architecture, which was 
introduced into Germany largely through the efforts of the archi- 
tect Hermann Muthesius, who was imbued with a strong belief 
in the creed of William Morris and believed that in the architec- 
ture of the traditional English house would be found the most 
fitting inspiration for modern Germany. At present tbere tends 
to  be a reaction against the English influence, and two schools 
of thought predominate. On the one hand are those who look t o  
German 18th century architecture for inspiration, on the other 
the extreme modernists, who are concerned less with style than 
with principles. 

Amongst the architects who have carried out distinguished work 
on more or less traditional lines may be cited Ludwig Hoffmann, 
Alfred Messel, Paul Mebes, Albert Gessner and Bruno Paul. 
English influences are sometimes apparent in the houses of Hcr- 
mann Muthesius, as in those of Theodor Merrill, Hans Liepe, 
Paul Bonatz, Heinz Lassen, Otto Bartning and others of the mod- 
ern German school. There 4s no type of domestic architecture 
which can be classified as typical of Germany; as a rule however 
German domestic work is characterized by somewhat squat pro- 
portions, a certain massive quality of composition, emphatic roofs 
and heavy eaves. The tendency is towards solidity, and there is 
a general absence of light or fanciful detail. 

Since 1914 there have been some interesting developments. A 
new school of architectural thought was in being prior to the 
World War, and manifested itself a t  the Cologne exhibition of 
1914. I t s  tendencies were towards complete freedom in design, 
a return to  the consideration of form, structure and practical 
requirements as the most important factors in  architectural de- 
sign. This movement, typifying an intellectual reaction against 
the often illogical restrictions imposed upon design b y  adherence 
to a chosen style, has been fostered by post-War conditions which 
imposed the strictest economy in building. The new architecture, 
reverting in its masses to  the geometric constituents of architec- 
tural form, was well adapted to the demands of economy. As a 
result, in Germany a t  the present day there exists a school of 
architects whose work is completely modern in ideals, and has in 
consequence many points of similarity with that of modernists 
in other countries such as France, Holland and Austria. 

Amongst architects of this modern school may be cited Arthur 
Korn, Peter Behrens, Richard Docker, Walter Gropius, Ludwig 
Hilbersheimer, Mies van der Rohe, Hans Poelzig, Max Taut, 
Bruno Taut and Erich Mendelsohn. Their designs differ in  char- 
acter and expression, but in  the majority of cases they have in 
common simple geometric masses, plain wall. surfaces, large win- 
dows-as a rule in metal-flat roofs and an almost complete 



SOCIAL ARCHITECTURE PLATE I 

C O N T I N E N T A L  A N D  ENGLISH M O D E R N  S O C I A L  A R C H I T E C T U R E  

1. Suburbs of Amsterdam showing row of modern apartment houses occu- 5. Concrete houses a t  Frankfort-on-Main, Hesse-Nassau, Prussia 
pied by labourers' families. Bu i l t  entirely of brick, a favourite 6.  H~~~ wenhold, Bremen. View of the garden. E. Fahrenkamp, architect medium of the modernist designer in Holland; each uni t  uses the 
tapering silhouette and is separated by new style smoke stacks. M. De 7. Modern French domestic architecture i n  concrete, Paris. Robert Mallet 

Klerk. architect Stevens, architect 

2. V i l la  Sonja Knips, Vienna, Austria. Joseph Hoffman, architect 8. House a t  Silver End Village, N. Braintree, Essex, England. Thomas S. 
Tait of Sir John Burnet and Partners, architect 

3. Flats in Berlin. Eric Mendelsohn, architect 9. Entrance front "Grey Roofs," Epping, Essex, England. Oswald P. 
4. Two family house w i t h  garage below. A housing method a t  Pessac. Milne, architect 

Gironde, France. Le Corbusier and Jeanneret, architects 10. Street fapade, Maison de rapport Michel. Andre Lurpat, architect 
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BY C O U R T E S Y  O F  ( 2 )  ERNST W A S M U T H  A .  G . ,  ( 5 )  THE ARCHITECTS '  JOURNAL,  (9) T H E  G E R M A N  RAILROADS 1NI.ORMATlON OFFICE;  PHOTOGRAPHS,  ( 1 ,  3, L ,  8 )  COPR. F. R. Y E R B U R I ,  ( 5 )  
G E N E R A L  P H O T O G R A P H I C  AGENCY,  ( 7 )  B O N N E Y  

DEVELOPMENT IN EUROPEAN APARTMENT HOUSE BUILDING 

1. Barcelona, Spain. Apartment house. Gandi, architect 6. Paris. Block of labouring class tenement flats. A. Sauvage, archi tect  

2. Berl in. Modern apartment houses. Paul  Emmerich and Paul  Mebes, 7. Amsterdam. Type of modern dwell ings for work ingmen encouraged by  
architects the Dutch government. The conventional type of window is a l ternated 

3. Amsterdam, Holland. Row of houses by M. De Kierk, architect w i t h  new pointed arched ones. M. De Klerk, architect 

4. Berl in. An apartment bui ld ing reflecting the modern tendency towards 8. Vienna. Municipal flats planned by the c i t y  archi tectural  dept. 
wider openings and slender supports. F. Vannier, architect 9. Pankow, suburb of Berl in. An  apartment house by Dr. E r w i n  Gutkind. 

5. Berl in. Companion block t o  tha t  i n  fig. 4 architect 
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absence of ornament. The work of Mendelsohn is in some direc- / which ranges from houses which have something in common with 
tions the most original, but he is better known for his commercial 
than domestic work (see INDUSTRIAL ARCHITECTURE). 

The  new architecture ranges in expression between complete 
disregard of tradition and a type of design retaining simplicity 
while accepting certain traditional forms; in  this latter category 
is the work of E.  Fahrenkamp, 0. Haesler and Thilo Schoder. 
That  of the extremists in modernism was exemplified in an 
interesting manner a t  the Stuttgart exhibition of 1927, where 
houses by modern designers from Germany and other Continental 
countries were erected as an illustration of the contribution of 
modern architects towards the solution of the housing problem. 
The houses erected were in many cases too strange in conception 
to make a popular appeal, but as a practical experiment they 
undoubtedly served a useful purpose in providing data for the 
future. The  standard of comfort and equipment in German 
domestic work generally is  second only to  that of the United 
States and-in respect of housing-England. 

Dutch and Swiss architecture of a similar category t o  a class of 
substantial and well designed work which reflects the 18th century 
tradition more than any other. 

I n  Norway are some excellent private houses constructed of 
wood, with vertical boarding as a covering and roofs of tile, with, 
in their details, a rococo feeling recalling the English Jacobean 
(see JACOBEAN STYLE); and there is also some good and simple 
modern work in brick. 

Norwegian architects, such as Harold Hals, T. Astrup and A. 
Arneberg, have not achieved the international reputation of their 
Swedish confrkres, who have carried out domestic and housing 
work which owes much to the 18th century, and Denmark in 
particular, but which is nevertheless modern in spirit. Ragnar 
Ostberg, Arvid Bjerke, Erik Lallerstedt and Ivar Tengbom are 
designers who have carried out houses of simple outline, fine pro- 
portions and charming detail. Swedish work is less heavy than 
that of Central Europe, and its modern buildings are unmarred 

H o l l a n d  and B e l g i u r n , T h e  Dutch architecture of tradition, 
like that of other European countries, is blended of mediaeval 
snc! classic 3:: Recaissance izflcecces. I n  domestic work its best, 1 
and most characteristic expression is typified by the tall and ele- 
gant 18th century houses which line the canals of Amsterdam, and 
the crowstepped or curly gabled facades which reflect the earlier 
traditions. I n  the 19th century, and up to the commencement of 
the 20th century, these traditions were maintained, but with a 
gradual debasement as  the spirit of individual craftsmanship and 
fine design became commercialized under the stress of modern 
conditions. The  result of this degeneration was a reaction against 
tradition, a desire t o  create afresh in  harmony with modern 
methods of building and commercialized production. An impor- 
tant stage in  this phase of reaction was marked by the building in 
1898-1903 of the Bourse in  Amsterdam by H. P. Berlage, a build- 
ing marked by  simplicity and sincerity, depending for its interest 
on a straightforward outward expression of its plan and structure. 
I t s  material of construction (brick), maintained the Dutch tradi- 
tion of fine brickwork, but in  style it  had greater affinities with a 
simple Romanesque architecture (q .v . )  than with that of the 
Dutch Renaissance (see RENAISSANCE ARCHITECTURE). This 
building had great influence on Dutch work generally, and largely 
to  the work of Berlage and his followers can be traced the most 
characteristic modern Dutch development. 

The best contemporary Dutch domestic work varies between 
a version of traditional design, simplified and modernized, and a 
very modern architecture which is seen in its most characteristic 
form in the new housing schemes carried out in Amsterdam, Rot- 
terdam and The  Hague since 1918. I n  each case there is affinity 
with old work in the use of brick and tiles as materials, and in the 
painting of doors and shutters in  gay colours. The new work 
depends for its effect on strong modelling of form, on the grouping 
of windows in long continuous lines, on simplicity in matters of 
decoration. Flat roofs are almost universal, windows are often 
placed on the angles of the faqades and small details are some- 
times given a n  eccentric turn in design which is not always pleas- 
ing. Strength and vigour, however, and a sense of rhythm and 
breadth, mark the new work and overshadow defects of detail, 
a s  in  the buildings of such architects as J. J. Oud, P. L. Kramer, 
M. de Klerk, D.  Greiner, J. F. Staal, P. C. de Bazel and W. 
Dudok. 

Belgian architects have turned, like those of Holland, towards 
the modern movement. There are some interesting examples of 
private houses in Brussels and elsewhere, tending towards cubism 
and a general severity of line. Amongst architects who are produc- 
ing interesting domestic work are Victor Bourgeois, A. Francken, 
Huib Hoste and Alfred Nyst. Apartment houses reach a good 
standard in Belgium, and in Brussels are some new buildings which 
are very up  t o  date in equipment and luxury, in some cases con- 
taining baths, dance halls, cinemas, post office and shops, avail- 
able t o  the tenants and the outside public. 

S c a n d i n a v i a  and Finland.- In Norway, Sweden and Fin- 
land, there exists an interesting tradition of an architecture of 
wood. This has developed to-day into a domestic architecture 

by eccentricity. 
Finnish domestic work has felt, to  its detriment, the influence 

of the C-errr.23 v e r s i o ~  ef the Art N ~ w e a u  tr.~verr.ent, which 
resulted in an outcrop of extravagant shapes and florid decora- 
tions. I n  recent years, however, there has been a reaction towards 
a sterner architecture, and in Helsingfors and Abo are some good 
designs in brick and stone which are inspired in form either by 
classic or Romanesque tradition, but which in detail still reflect 
traces of 19th century German influences. Eliel Saarinen, Lars 
Sonck and Armas Lindgren are designers who are helping to create 
a modern Finnish national style, characterized by  strength, but 
also by a crudeness which may be partially attributed to  the exten- 
sive use of granite. 

The most recent work of the younger school of Danish architects 
is tending towards a restraint and simplicity which approaches 
baldness, decoration being eschewed, with effect depending upon 
the interest of walls, roofs and openings. This work is always 
distinguished, but a t  times devoid of vitality. Paul Holsoe, Sven 
Risom, Paul Baumann, Aage Rafn and Kay Fisker are designers 
whose domestic work stands comparison k i th  any in Europe. 

Other Countries.-In domestic architecture the finest contri- 
bution of Austria is towards the solution of the housing problem, 
for in Vienna have been erected many large blocks of flats for 
the working classes which are excellent alike in  equipment and 
architectural style. Provision of light and air, numerous balconies, 
fine courtyards, gardens and children's playgrounds are features of 
these new dwellings, which externally are simply designed in large 
blocks, depending on white walls and well grouped windows for 
their chief effect. I n  the realm of private houses are some interest- 
ing modern versions of the 18th century manner, by  such designers 
as Josef Frank and Josef Hoffmann, as also buildings, which owe 
much to Tyrolese tradition, by the architect Clemens Holzmeister. 

Czechoslovakia is making interesting contributions to  the mod- 
ern movement through such men as Jan Kotera and Josef Gocar, 
though some of the most recent domestic work is cubist in  char- 
acter and marked by eccentricity. 

Switzerland also is feeling the modern movement. Swiss archi- 
tects as a rule are happier in the 18th century tradition than in 
their more Germanic vein, though in Geneva, Zurich and Base1 are 
apartment houses in the modern manner which compare favour- 
ably with contemporary work elsewhere. 

Italy and Spain have contributed little t o  contemporary domes- 
tic work. Modern ltalian apartment houses and villas often re- 
flect n debased version of the classic tradition, with a reminiscence 
tending towards a modern cubism. Much modern Spanish work is 
extravagant and overornate, influenced by the more florid phases 
of the modern Continental development from the Renaissance. 
Barcelona in particular has contributed some remarkable efforts 
in extravagant modernism; this vogue is however on the wane, 
and there are evident signs of a return towards greater refinement 
and simplicity. 

Few particulars are available concerning contemporary domestic 
architecture in Russia. Much fine work of classic and 18th century 
influence forms a nucleus for a possible line of development, 
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though it  appears probable that the modem cubist school will 
strongly assert itself when building recommences on any scale. 

BIBLIOGRAPHY.-The most complete record of contemporary Euro- 
pean domestic architecture is found in the architectural reviews and 
periodicals published in each country. 

Austrian: J. Bittner, Neu-Bauten der Stadt Wien (1926), and the 
periodical Oesterreichs Bau-und Werkkunst. 

Czechoslovakian: the periodical Styl. 
Danish: K. Fisker and F. R. Yerbury, Modern Danish Architecture 

(1927) : S .  E. Rasmussen, ed.. "Modern Architecture in Denmark." 
~rch i t ek t en  (1925) ; and the periodical Architekten. 

Dutch: Berlage, Keppler, Kromhout, Wils, Arbeiderswoningen in 
Nederland (1921) ; J. P. Mieras and F. R. Yerbury, Dutch Architecture 
of the 20th Century (1926) ; J. G. Wattjes, Modern Dutch Architecture 
(1928) ; and the periodical Bouwkundig Weekblad. 

English: G. Allen, The Smaller House of To-day (1926); L. De 
Soissons and A. W. Kenyon, Site Planning i n  Practice at Welwyn 
Garden City (1927) ; C. H. James and F. R. Yerbury, Small Houses 
for the Community (1924) ; H.  Muthesius, Das Englische Haus 
(1904-05) ; R. R. Phillips, The Modern English Interior (1927) and 
Small Country Houses o f  To-day (1922-25) ; L. Weaver, Houses and 
Gardens by E. L .  Lutyens (1913), The Country Li fe  Book o f  
Cottages, 2nd series (1919) and Small Country Houses of To-day, 
2nd series (1919). See also the Architectural Review, Architects' 
Journal, Architect and Building News and Builder. 

European (general): J. G .  Wattjes, Moderne Architectur (1,927). 
French: J. Badovici, La Maison d'aujourd'hui. Maisons indivzduelles. 

I Y ~  Slr.  (1925) ; P. Jamet, A. G .  Perret et Parchitecture du  blton 
arm6 (1927) ; H .  Robertson and F. R. Yerbury, Examples o f  Modern 
French Architecture (1928) ; and the periodicals L'Architecte and 
Mobilier et DCcoration. 

German: Deutscher Werkbund, Bau und Wohnung (1927) ; H .  De 
Fries, Junge Baukunst ilz Deutschland (1926) and Moderne Villen und 
Landhaiiser (1924) ; A. Gessner, Das deutsche Miethaus (Munich, 
1909) ; J. Hoffmann, Wohlfahrtsbauten der Stadt Berlin (1927) ; G. A. 
Platz. Die Baukunst der neuesten Zeit (1027) : and the oeriodicals Was- ~ , ,, , 
muth's Monatshefte fiir Baukunst, Moderne ~ a u f o f m e n  and Innen 
Dekoration. 

Spanish: the periodical Arqz~itectura. 
Swedish: H. Ahlberg, Swedish Architecture of the 20th Century 

 gag), and the periodical Byggmiistaren. (H. ROB.) 

11. HOUSING I N  THE UNITED STATES I 
The term '(housing" bas developed a modern scientific sense 

that is more limited and specific than its original meaning, which 
was to  provide accommodation for domestic life. I n  the first 
place housing implies the idea of furnishing homes to groups of 
individuals rather than to single individuals or to  families alone. 
I n  the second place good housing implies that the best use has 
been made of each dollar of cost. So far as desirability is con- 
cerned, the house produced should be the utmost possible within 
the economic limits set. Housing is that science which devotes 
itself t o  the elimination of industrial waste in the production of 
homes, and attempts t o  utilize savings in improving the product. 
Scientific housing necessarily must consider the production of 
homes of varying size and cost to  meet the economic require- 
ments of the various groups within the community. 

(A. C. HoL.) 

In  the ten years between 1929 and 1939 "housing" took on a 
new connotation: the provision of shelter, with Government as- 
sistance, for those not able to find, in the words of the Housing 
Act of 1937, "decent, safe and sanitary dwellings" a t  rentals they 
can afford to pay. The obligation, on the part of the community 
as a whole, to provide such shelter, just as it  supplies water and 
schools, out of the general tax system, is beginning to be under- 
stood. Housing is thus a social phenomenon, and as such is provid- 
ing a new outlet for architecture and a new approach which is 
quite different from that to which architects have been accus- 
tomed. The origins of the social housing can be traced as far back 
as the 16th century, but the actual impetus came from the over- 
crowding and land speculation in the industrial area. Early efforts 
a t  housing reform interested architects not a t  all; least of all 
American architects. Robert Owen and Ebenezer Howard, both 
Englishmen, laid the foundations for  public housing, later taken 
up in the United States. I t  was the rise of industrialism and the 
accompanying vast increase in urban population by immigration 
that created conditions of intolerable ov~rcrolvding in cities 
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throughout the country. New York, however, was the only city in 
which slums were deliberately built and it  is for that reason and 
because reform through philanthropy centred there that the Lower 
East Side has become synonymous with 'Lslum,"-not because 
conditions there are worse than in any other city. The Lower 
East Side simply has had better publicity. 

The first efforts a t  reform were by restrictive legislation and 
philanthropic enterprise. Neither made the slightest dent either 
on existing slums or in preventing the creation of new slums. I n  
1901, due to the arousing of public sentiment by the writings of 
Jacob Riis and the great factual study of Laurence Veillier and 
Robert de Forest, a law was passed radically altering the type of 
tenement house permissible. Excellent as this law was in some 
ways, it  again failed to strike a t  the underlying cause, the misuse 
of land. The expectation of speculative profits, based on the 
belief that there was no limit to the possible growth of popula- 
tion, made habitual land "values" that had no basis, and could 
never rationally have any basis in fact as determined by use. 
What happened was a continual push toward the cheaper land 
a t  the peripheries of cities, the extension of transit facilities a t  
enormous cost, and the abandonment of the centres to blight 
and slums. Added to this, a system of accounting which never 
wrote off the cost of structures because the value of the land 
was expected to write i t  off automatically, an intolerable condi- 
tion was perpetuated until the inevitable day of financial collapse. 
No efforts by philanthropists, who built occasional model tene- 
ments, could affect this. No other type of effort was made; 
private enterprise could never build for slum d~vellers, and never 
did, simply because the continual rise of construction prices in 
an expanding market prevented it  ever being even remotely 
profitable to do so. 

The War (1914-18) brought with it  sudden and great expansion 
of key industries, and an alarming shortage of housing for the 
workers in those industries. Two agencies were set up to  meet 
this situation, one under the Department of Labor and the other 
under the Shipping Board. Among the architects in charge were 
men influenced by the English Garden City movement, which had 
been brought to a philosophical and practical head by Ebenezer 
Howard, whose Cities of Tomorrow (first published in 1898 as 
Tomorrow) had resulted in the planned town of Welwyn, England. 
These architects felt that here was an opportunity to  test out some 
of the Garden City theories in the United States, not only theories 
relating to the planned community but those more technical ques- 
tions having to do with the economies of large scale construction. 

The war-housing villages, therefore, were conceived, whenever 
possible, as complete planned communities, very different in  
aspect and purpose from the miserable industrial villages of 
speculative endeavour and from the "company tolvns" of indus- 
trial paternalists. The war came to a n  end before a great deal 
had been actually built, but Seaside Village a t  Bridgeport, Conn., 
and Yorkship Village a t  Camden, N.J., were sufficiently complete 
to remain as notable examples of coordination of architecture, 
town planning, and social and community services. 

Following the war, a small group of architects continued t o  
pursue studies in co-ordinated planning. The economies demon- 
strated by the war-housing and the very obvious improvement in 
community pattern over the past customary confused small scale 
subdivisions interested a few far-seeing investors. Mrs. Mary M.  
Emery of Cincinnati, O., provided funds for the planning and 
commencement of Mariemont, O., as one of the first experiments 
in pre-planned suburbs. I n  New York, two advanced experiments 
were initiated by Alexander M. Bing through the City Housing 
Corporation. Sunnyside Gardens, Long Island, was planned as a 
unit within the framework of several city blocks. While it  was 
not possible to change the street pattern to achieve the maximum 
economies in the use of land i t  was possible by careful planning 
to provide each of the row houses with its own garden and to set 
aside additional community space within each block. 

The amenities made possible through careful land planning and the 
economies achieved through large scale construction, were a revelation 
compared to the waste and disorder of the "single house" suburb on 
the one hand and the arid monotony of thr usual row-llouce strept on 
the other. 

1 
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BY COURTESY O f  ( 2 ,  3 ,  5 ,  8 )  U N I T E D  STATES HOUSING A U T H O R I T Y ,  PHOTOS BY SEKAER: PHOTOGRAPH, ( I )  JOSEPH S M I T H  

COMMUNITY HOUSING I N  T H E  UNITED STATES 

1. A typ ica l  American post-World War (1914-18) suburb, Queens county, 4. Block in Sunnyside Gardens, Long Island, N.Y., planned as a un i t  w i t h  
New York. Narrow, deep lots and uneconomic houses make costs of Individual houses and garden plots grouped around a central open 
street i m ~ r o v e m e n t  prohibit ive. Result of construction wi thout  space 
planning 

2. A representative project of the United States Housing Authority-Lake- 
5. Meeting Street Manor and Cooper River Court, Charleston, South Caro- 

v iew Terrace, Cleveland, Ohio (bu i l t  under the Public Works Ad- 
lina. A Uni ted States Housing Author i ty  development of one- and 

minist rat ion) .  Only 17 per cent of the site is covered; large window 
two-storey row houses, at t ract ively arranged t o  avoid any semblance 
of monotony 

areas are stressed 

3. Cedar-Central apartments, Cleveland, Ohio-a U.S. Government project. 6. View f rom one of the porches of hleeting Street Manor and Cooper River 
Contains 650 dwel l ing units, w i t h  ample room for outside play Court  



PLATE IV SOCIAL ARCHITECTURE 

( 5 )  AMALGAMATED DWELLINGS, INC., ( 7 .  8 )  M A R S H A L L  F IELD G A R D E N  bPARTMENTS 

MODERN A P A R T M E N T  HOUSE P L A N N I N G  IN 
U R B A N  A N D  SEMI-URBAN DISTRICTS 

1. View of the garden of the Paul Lawrence Dunbar apartments for  Ne- Author i ty  
groes, New York c i ty .  Andrew J. Thomas, architect 5. U n i t  of Queensbridge houses, a New York C i t y  Housing Au thor i t y  project 

2. View of the Thomas garden apartments, a whole block of garden apart- 6. Amalgamated Dwell ings project i n  New York c i t y .  Springstein and 
ments on Mot t  avenue, New York city. Andrew J. Thomas, architect Goldhammer, architects 

3. Aerial view of Greenbelt, Md., a model housing communi ty of the Farm 7. Court of Marshall F ie ld garden apartments, Chicago 
Security Administration 8. Court garden, Marshall F ie ld garden apartments, Chicago. A. J. Thomas 

4. Wi l l iamsburg houses, a development of the New York C i t y  Housing and Graham, Anderson, Probst & White,  architects 
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The other experiment was even more ambitious. In  1928 under the 

guidance and direction of the same architects (Henry Wright, Clarence 
S. Stein, Frederick L. Ackerman) work was commenced on the satel- 
lite town of Radburn, New Jersey. Described as "The Town for the 
Motor Age," Radburn comprised in its layout the latest thought in 
community planning. Streets were designed for specific kinds and 
amounts of traffic, with the necessary residential traffic carefully iso- 
lated from through traffic. Much use was made of cul-de-sacs; and 
the interior areas of the large super-blocks resulting from the use of 
cul-de-sacs were reserved as common parks providing pedestrian circu- 
lation completely isolated from the dangers and noise of automobiles. 
School facilities, a shopping centre and a business and industrial sec- 
tion were all part of the planned growth of the community. In the 
meantime, very little was being accomplished toward providing solu- 
tions for the urban problem. There was as yet no convincing evi- 
dence, in the form of definite surveys, that the speculative values a t  
which land was held was the primary cause of blight and slum condi- 
tions, or that the rate a t  which blight was spreading in the centre parts 
of all cities was a cause for alarm. The approach to the housing prob- 
lem was still small scale. When in 1926 the first State Board of Hous- 
ing was created in New York, its principal emphasis was on the control 
of limited dividend corporations and the provision of tax exemption. 
I t  was hoped that private enterprise would be tempted to construct 
a sufficient number of limited dividend projects to at  least provide a 
cushion for the middle class groups and consequently allow what was 
optimistically caiied a ' filtering up" process io i&e piair. In other 
words, the hope was that  private enterprise might build a sufficient 
number of middle priced apartments to make available a lower grade 
of apartments a t  lower rents for the lower income groups. But the 
failure to provide funds a t  a sufficiently low rate of interest, and the 
lack of opportunity for speculative profits prevented any important 
progress being made along this line. 

The depression which commenced in 1929 brought housing prom- 
inently to the fore as a possible way of reviving the building industry 
and creating employment. The Real Property Inventory which also 
was carried out as a relief employment measure, gave for the first 
time a factual record of the physical condition of our cities. While 
there had been general knowledge of the prevalence of blight and 
slums among students of housing and social work, even they had no 
real conception of the vast extent of sub-standard dwelling conditions, 
vacant and dilapidated business and industrial areas. In some cases 
recorded conditions were so shocking and so upsetting to the financial 
stability .of municipalities that the data were ruthlessly suppressed. 

The first governmental recognition of these facts was by the estab- 
lishing of the Housing Division of the Federal Emergency Administra- 
tion of Public Works. After a short period of trying to work through 
the medium of limited dividend corporations, the PWA itself entered 
into the large scale construction field and built 51 projects in various 
cities. These showed a great advance over earlier attempts a t  urban 
housing. The projects themselves were much larger; much less land 
was covered by buildings than was customary for urban developments. 
Light and air were thus assured and recreation space and a measure 
of community facilities were provided. Standards of interior planning 
and of construction were high. More important still, the principle of 
"subsidy" was recognized and English and German methods of financ- 
ing as well as planning were studied and tentatively adopted. In the 
case of the PWA, the subsidy took the form of a 45% grant of capital, 
with the balance loaned a t  low interest and the amortization period set 
a t  60 years. This permitted the fixing of rentals far below those pos- 
sible to private enterprise and served the double purpose of reaching 
a lower income group and of combatting the hue and cry against 
competition by the Government. 

What the Housing Division set out to do for the cities, the Resettle- 
ment Administration of the Department of Agriculture attempted to 
do for rural communities. Model villages or farm groups were planned 
and built, with varying degrees of success in their avowed purpose of 
rehabilitating stranded populations either on sub-marginal lands or in 
abandoned mining and industrial areas. As a further step, a Suburban 
Resettlement Division was set up in 1935 which planned four com- 
plete new satellite towns. Three of these, Greenbelt, Md., near Wash- 
ington; Greenhills, O., near Cincinnati; and Greendale, Wis., near 
Milwaukee, were built; the fourth, Greenbrook, N.J., on the fringe of 
the New York metropolitan area, encountered political opposition and 
was abandoned. All of these "greenbelt" towns exemplify various 
solutions of the same broad pattern: they are complete communities 
protected by a large belt of agricultural land, limited as to their pos- 
sible future size by careful planning for the optimum use of utilities, 
schools and governmental features. All of the land is owned by the 
community and not by individuals. Under this system the maximum 
economies in site planning and the maximum provision of amenities 
are possible, and future control takes the place of haphazard growth. 
These towns represent the most advanced experiment in social archi- 
tecture ever undertaken in the U.S. Another example of such com- 
munity planning is the town of Norris, which was originally built to 
accommodate workers on the Norris dam of the Tennessee Valley 
Authority. Since the completion of the dam, Norris has become the 
residence of the  professional and clerical workers of the Authority 
whose headquarters are at  Knoxville some 20 miles away. The TVA 
is also carrying out the construction of other towns in reIation to its 
dams, and camp sites and recreation areas throughout its territory. 

Another Government agency concerned with the social aspects of hous- 
ing is the Large Scale Division of the Federal Housing Administration. 
This agency does not do any building of its own but guarantees mort- 
gage loans made by banks to private investors. In  order to  protect 
its guaranty the FHA set up standards for site development, light, air 
and provision of amenities which were far in advance of customary 
private practice. The result has been to carry over into the hitherto 
haphazard field of private rental projects some of the advanced social 
planning associated with low rental housing. The ultimate effect can- 
not help but be beneficial. 

The Housing Act of 1937 established the U.S. Housing Authority 
as a permanent agency to succeed the Housing Division of the PWA 
which had never been thought of as anything but a n  emergency 
agency. Unlike its predecessor, the USHA is a loaning agency only, 
providing both capital and subsidy funds for the erection of low- 
rental dwelling projects by "local authorities" which own and operate 
them. The subsidy furnished under the Act provides for a 60-year loan 
of 90% of the cost and an annual subsidy which roughly covers the 
interest and amortization. The locality shares in providing 20% of 
this annual sum, generally by granting tax exemption to the projects. 
Here as in the case of the FHA, standards of site planning, light, air 
and accommodation are established as a protection for an  investment 
which extends over 60 years. New York State again proved itseif a 
leader in housing when, in 1939, it passed the Public Housing Law 
permitting State funds to be used for housing in a manner very sim- 
i!ar to that i!: which Federa! funds are used by the Vnited Strtec 
Housing Authority. For this purpose the former State Board was 
reorganized as the Division of Housing of the State of New York. A 
forward-looking provision of the law makes co-operation with city 
planning commissions mandatory, thus recognizing the important rela- 
tion between housing and city planning. The future stability of cities 
lies in the recognition of the fact that large scale housing is not merely 
a tool for eliminating slums, but is also a potent factor in shaping 
the future pattern of cities as satisfactory places in which to  live. 
The drift away from cities and the resulting breakdown of their finan- 
cial organization can only be controlled by remedying the underlying 
causes for dissatisfaction. The demonstration that people can be 
accommodated a t  adequate densities while still providing ample sun- 
light and recreation space is the first great lesson that has been taught 
by public housing. The relation between housing and city pIanning 
is therefore obvious: city planning must reach out beyond the prob- 
lem of mere transportation with which it formerly dealt almost exclu- 
sively and realize that housing-which is specifically concerned with 
people living in the city-is where its future really lies. 

These great strides of the last decade have not, of course, brought 
any "solution" of the housing problem or of urban congestion and 
bankruptcy. Technical advance, except in site planning, has been slow, 
not from lack of ingenuity or endeavour but because of complications 
and evils inherent in an inchoate and obsolete building industry. Even 
if pre-fabrication were to produce an immediate and striking solution 
to the problem of the low cost individual house, the urban question 
would not be touched. Underlying problems of the use of land and 
of the rehabilitation of unused areas would remain. In  fact i t  is prob- 
able that successful pre-fabrication of cheap dwelling units would raise 
new and special problems in the future. These problems, whatever 
they may be, will provide many tests for the working out of new tech- 
niques in social architecture. (See also TOWN AXD CITY PLANNING.) 

B I B L I O G R A P H Y . - E ~ ~ ~ ~ Z ~ ~  Howard, Cities o f  Tomorrow; James 
Ford, Slums and Housing; Henry Wright, Rehousing Urban America; 
Catherine K .  Bauer, Moderfz Housing. (H. S. CH.) 

MODERN PRACTICE 
N O house can be  produced without the  use of ,the four essential 

factors;  land, credit. labour and materials, bu t  in order t ha t  these 
factors may  correctly balance one another there must be  a design 
to  govern their  use. Altogether too little thought is generally 
expended on design. When trying t o  build a small, cheap house 
many people feel tha t  they can not afford a n  architect. As a mat-  
ter  of fact ,  t h e  importance of good design increases as  t he  amount  
of money available to produce a family unit  decreases. (See 
HOUSE PLANNING.) This applies not alone to the  house itself bu t  
t o  group arrangement, and above all t o  the  nice balancing of land 
values, credits and the physical house. T h e  majority of work tha t  
in the  past has served t o  provide shelter for  the  bulk of mankind 
has been executed with little o r  n o  understanding of t he  impor- 
tance of design in this larger sense. Almost anybody who  felt t ha t  
he  could enclose a house for less money than i t  could be  sold for. 
has tried to do so. T h a t  par t  of the  public with money t o  spend 
on essentials but not enough for  frills has freely bought the  
product of t he  speculative builder and has in the  main been de- 
pendent upon this unimaginative narrowly conceived type  of 
housing. As to the large class of people who can not  even afford 
t o  pay  fo r  essentials, i t  has generally been assumed that  there 
were enough cast-off homes available to  take care of their needs. 
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In spite of its failings, however, the average modern American 
house has mechanical equipment that provides its occupants with 
more comfort and conveniences than has ever before been 
available for the working classes. 

The first step in the direction of bad housing is generally the 
abandonment of a house by a family which could formerly afford 
to  live in it. The occupancy of the house then changes to a num- 
ber of families. Each pays a very little, but together they are 
sometimes able to pay, for the privilege of setting up makeshift 
homes in the old building, a total greater than the original cost. 
Since ancient times this has been the first method employed when- 
ever the pressure of population in a rapidly growing city has 
created a scarcity of homes. The conversion of individual houses 
to multiple use increases the intensity of the use of land and 
therefore increases land value. Higher land values in turn provoke 
the second step in the direction of bad housing. I t  becomes neces- 
sary as well as profitable to erect new multiple dwellings instead 
of individual houses. Work is plentiful in the great centres of 
population and people are ready to put up with congestion to be 
near the source of their livelihood. 

The movement into the cities makes city land desirable and 
tends to increase its value. More intensive use becomes an eco- 
nomic necessity. Fortunately there are natural as well as arti- 
ficial limits to congestion. Except in times of great crisis or 
shortage people refuse to rent the most undesirable quarters. Con- 
sequently these are usually offered cheap, and some of them are 
kept filled only because there are always some families who, being 
able to pay practically nothing, must take what they can get. The 
average family that moves into undesirable quarters does so with 
the original idea that it  is a temporary expedient until the bread- 
winner's luck improves. Some of them are never able to pull out. 
For this reason the State is compelled to  step in, and, in order to 
preserve the standards of public health, to establish minimum 
standards of decent housing by act of legislature. 

Res t r ic t ive  Legislation.-Wherever there is restrictive legis- 
lation, there is a natural tendency to develop types of housing 
outside of the jurisdiction of the law. New York City has had its 
full share of this, especially since the World War, because of the 
great economic changes brought about by the change in the buying 
power of the dollar. On the more expensive land there has been 
the irresistible pressure to use the land more intensively. This has 
resulted in sky-scraper residential types carried, under the pretence 
of being hotels, to  heights greater than those allowed for tene- 
ments, and the conversion of single family houses to multiple use 
without adequate fire protection, on the pretence that these build- 
ings are intended for  non-housekeeping use only. Though there are 
few cities which have developed exactly these methods for evading 
restrictions, in almost all growing cities where land values are 
increasing there is the well-marked tendency for the multi-family 
system t o  spread beyond the bounds controlled by law and the 
point of greatest activity will generally be just beyond the limit of 
restrictive legislation. For example, there has always been a great 
deal of undesirable wooden three-storey apartment construction 
going on just outside the fire limits of the greater city of Boston. 
Fire limits have been continually extended, but the activity in 
wood construction has always continued just beyond the limits. 

Restriction increases the tendency to seek cheap land for devel- 
opment. New land is usually unimproved and frequently appears 
in the raw state to  be cheaper than other available land where im- 
provements such as sewer, water and other service facilities have 
been completed. For this reason, new land is subject to two 
faults in development. I t  is likely either to be developed too in- 
tensively or not intensively enough. The apartment is the chief 
offender in the first instance, for its courts are usually regulated 
by the legal minimums designed for more expensive land. Cheap 
land is usually remote land and too intensive buildings placed upon 
it depend originally upon vacant adjoining land for their desir- 
ability. Over-intensive development is likely to disrupt real estate 
values in the neighbourhood because the income from it is not 
entirely earned by its own land and buildings. In  the outlying 
sections and in the suburbs this misplaced type of city apartment 
has become a real problem. This is not to be confused with the 

really desirable suburban types which are set in the midst of ample 
land and which are therefore not subject to rapid depreciation 
after the adjoining land becomes built up. A true suburban type 
apartment preserves the suburban atmosphere and holds out as 
the inducement to the longer travel, permanent recreational 
advantages of the out-of-doors. 

As to the problem of new land which has not been developed 
intensively enough to pay for  necessary improvements, the most 
conspicuous example is in Queens borough, outside the New York 
city fire limits. An illustration is given which shows the repeated 
rows of frame houses that have been erected beyond Jamaica. 
The outer sections of the city of Detroit have been developed in 
a similar manner. These houses are most of them uneconomic. 
I t  is only possible to build them because the financial set-up is 
misleading. They have been sold under the deceptive slogan, that 
it is always wise to "own your own home." Many who have bought 
houses of this type have learned to their regret that there are 
high discounts for original financing and high expenses for sales 
and promotion often running up  to 43 cents on each dollar of 
original cost. On the maintenance side, also, there are high charges 
for rapid amortization and frequently unexpected assessments for 
improvements besides ordinary interest charges and taxes. Depre- 
ciation also is rapid so that the sum total of annual costs for carry- 
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ing the houses is very great. As a result the inevitable move- 
ment to crowd two and three families in houses intended for  one 
has already commenced, although most of the houses are not 
more than five or six years old. The accompanying diagrams indi- 
cate the proportionate shares of the average dollar spent for  
various representative types of housing, showing dis tr ibut io~ to 
land, construction proper and promotion and finance. 

The tendency t o  think of houses and of real estate a s  some- 
thing quickly saleable has made it  possible to offer so many 
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basically ~~neconomic and ill-considered types of housing to the I 
public. The rise in the value of land has been depended upon to 
pay for  the mistakes that have been made in the design and 
production of homes. 

I n  recent years there has been a new type of legislation affect- 
ing housing. Of course prohibitory and minimum standard codes 
are still necessary, but enabling legislation has also been put into 
effect with the purpose of granting aids and encouragement for 
the production of better type homes. I n  England a direct cash 
subsidy has been extended to builders. In Germany the Govern- 
ment has underwritten second mortgages at  very low rates of 
interest. In  Austria the Government itself has constructed homes. 
I n  America New York State has gone farthest, granting limitation 
of taxation and establishing a State board of housing with super- 
visory powers. 

L o w  R e n t a l  an@ G a r d e n  Developments.-During the 
emergency period following the close of the World War, a special 
act of the New York legislature granted permission to life insur- 
ance companies to  invest a certain portion of their funds directly 
in low rental housing. Cnder this act the Metropolitan Life In- 

structive assistance that industry can give toward the proper 
housing of its workers is in the influence that i t  can exert through 
the judicious use of its funds in lowering the rate of financing 
charges for well-considered and well-designed housing projects. 
The Bayonne Housing Corporation derives its funds from local 
industries that have endorsed this policy. 

Forecast.-So far  as the mass of men are concerned the home 
of the future depends on the development of the new housing 
science. If land is to  increase indefinitely in value and is t o  be 
developed uneconomically and wastefully i t  is problematical 
whether the individual house will be able to  survive, except as 
a luxury for the very rich, and in the great cities even the very 
rich may be driven to seek some desirable type of multiple dwell- 
ings as the inevitable solution of their home problem. The factors 
that will count are land, financing and the proper use of labour, 
and materials. Land must be properly used; financing costs can 
be reduced by lessening the speculative risks and doing away with 
too rapid depreciation. Much is to be hoped for along the lines 
of a more efficiently organized building industry. Much, too, is 
to be hoped for from the introduction of new materials and 

Nevertheless, on the physical side some really constiuctive woik I 111, APARTMENT AND ARCHITECTURE 
has been done. Noteworthy are the experiments of the U.S. 
Steel Corporation at  Gary, Ind., of Cheney Brothers, South 
Manchester, Conn., and of the Newport News Shipbuilding Co. 

s.cranCe c o----.. Lllrdllr I... ..id 7 riiii:ti-fziiiily :wel:iiigs in Qiieins borough, I I N.Y., with accommodat~ons for 2 , 1 2 j  families (A. J. Thomas, 
architect). The  rooms are small but the plan provides for per- 
manent light and air. Since the completion of the buildings 
there has never been a day's vacancy in any apartment. The 
project has returned nearly 9% net on the total investment. 
There is no mortgage, but if first and second mortgages of the 
usual type were placed, the equity would return about 15% net, 
which is remarkable considering that rentals are $9 per room per 
month, from $6 to $4 under the market rate. The Metropolitan 
project is a n  example of what large scale planning, construction 
and management can accomplish. A. J. Thomas was also the 
architect for the project of the Bayonne Housing Corporation 
in New Jersey. The lower value of the land made it  possible to  
plan still more openly. The buildings cover only 46% of the lot. 
At Bayonne the space in the centre of the block is large enough to 
be a real recreation space. Thomas has been given great oppor- 
tunities to prove his contention that light and air do pay. H e  
was also architect for a whole block of garden apartments on 
Mott  avenue as well as the great block of Dunbar apartments 
for negroes built by  John D. Rockefeller, Jr. in Harlem, N.Y.. 
not as a charity but as an investment. The great co-operative 
projects, one by  the United Workers Cooperative and the other 
by the Amalgamated Garment Workers, have been built in the 
Bronx, N.Y., from plans which follow the principles laid down 
by Thomas. The architect of the former is Herman Jessor; of 
the latter Springsteen and Goldhammer. 

Along somewhat different lines and strongly influenced by the 
English garden city has been the work of Clarence Stein and his 
associate Henry Wright. At Sunnyside Gardens, Lorig Island, 
N.Y., which they designed, with Frederick L. Ackerman, associate 
architect, the detached house, the double house, the row house 
and the apartment have been combined. The ground is used even 
less intensively than Thomas advocates, and far more has been 
done for recreation and for  community life. Boyd and Holden 
have also contributed to  the development of housing technique 
and the latter's associate Leonard Cox has been the leading force 
in the design of tall garden plan buildings in N~~ york. ~h~~~ 
latter are because they carry the twO-rOOm deep type 
of planning into the high building and demonstrate that it  is 
already possible a t  current market prices to plan for  light and air 
on land costing u p  to $30 a square foot. 

~ o u s i n ~  is, of course, closely related to industry, as has been 
attested by the genuine concern that industry has shown in some 
cases for proper housing of its workers. Many companies have 
made the mistake of being too paternal and that is the reason 
for the odium which the ~companv housing" calls uD. 

Apartment houses (flats) are buildings of compact and 
superimposed homes. I n  Paris in the 18th century, probably due 

--+bod; n! ;nnstrnc!inz. For exazinp!e, a! ths  praian? h e ,  experi- IllbL IV 

menters are trying to discover ways of making a practicable 
steel house and a practicable concrete house. Reinforced concrete 
which has been so successfully applied to industrial construction 
has at  yet received only scant consideration as  a medium for 
multiple dwellings. 

Assuredly in the future large scale operations must come to the 
front. I t  must become possible to plan for a whole city block a t  
once. I n  this way light and air will be permanently guaranteed 
and proper recreation space provided within the block. Cities of 
the future will have to depend on large scale operations to get 
rid of large sections of their areas which have been blighted by 
undesirable and uneconomic construction. The illustration on p. 
880 shows a project worked out by Arthur C. Holden and Asso- 
ciates, architects, in consultation with the committee on the re- 
gional plan of New York, for the development of a great area of 
not less than five blocks which incorporates within the design com- 
plete educational, religious, athletic, social and recreational fa- 
cilities for its residents. Some such attempt a t  orderliness must of 
necessity follow from the inconveniences, waste and chaos of pres- 
ent city life. 

For  the immediate future it  must not be concluded that  the 
general trend in housing from the individual to  the multi-family 
house will put an end to the traditional American individual. 
home at  once. The American home may survive present tend- 
encies. The point t o  be made, however, is that many of the 
individual homes that are produced to-day are a bogus product. 
The public must familiarize itself with the elements of scientific 
housing if i t  is to understand and to discriminate when it  buys. 
If one-half the brains and energy that have been applied to  the 
new automobile industry could be applied to improving the present 
type of housing, it wou!d not take ten years to  double the effi- 
ciency and desirability of the home that can be afforded by the 
average man. (A. C. HoL.) 
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in Va. So f a r  as the future is concerned probably the most con- 1 to a need to house more persons in the space available, private 
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dwellings of several storeys were slightly rearranged so as to ac- 
commodate one family per floor. This led to buildings so planned 
before construction. Later, residential buildings were again altered, 
this time t o  provide quarters on each floor for two or more 
families. The  space per family decreased as concentration in- 
creased. 

The development of apartments has been intimately affected 
by that of the modern home. One hundred years ago the home 
was self-sufficient ; moreover, i t  was fairly simple ; its appliances 
and functions could be directed by anyone with common sense 
and willingness to work. To-day it  is quite different. Most of its 
former functions are performed by  specialized agencies, such as 
hospitals, restaurants, etc. Often it  serves only as a place in which 
to sleep and entertain. Inventions have filled it  with convenient, 
labour-saving devices. Rapid and smooth functioning a t  all hours 
is demanded. The apartment house, by  bringing people together 
and pooling their interests, furnishes expert and up-to-the-minute 
service a t  relatively small cost per unit apartment. I ts  popu- 
larity has grown steadily; it  is now familiar in practically all large 
cities of the western world; even small communities with ample 
room for  lateral growth demand and build apartments. Paris holds 
the record for this type of building, its total of concentrated 
housing space surpassing even that of New York where the sky- 
scraper apartment is common. I n  the United States, however, 
there is a marked tendency for apartments with gardens, res- 
taurants, swimming pools, libraries, complete private facilities, 
to be produced in comprehensive units involving large areas in 
sections that are within walking distance of important centres 
but that would be irreclaimable without such planning. 

There is no limit to the number of families that can be placed 
one above the other or on the same floor, but kitchens and toilets 
have to be provided for each. In  many building laws, both in 
Europe and America, the apartment or tenement classification 
is based on the existence of these facilities. The kitchen is re- 
garded as the principal fire hazard; therefore, building regula- 
tions as to  the materials and methods of construction and the 
requirements for fire stairs, are made with reference to  the num- 
ber of kitchens. The kitchen thereby becomes the indicator of 
the family unit, except in the apartment-hotel, where it  is absent. 
The only other restriction on the number of families in one 
building is that on the size of the building itself. (See ZONING.) 
In  the United States, tall buildings are now made practically 
fireproof, but although diminished by the use of gas and elec- 
tricity, and restaurants instead of kitchens, the fire hazard in an 
apartment is, of course, still greater than that in an office; conse- 
quently, the height of apartment buildings is more stringently re- 
stricted. There must always be two independent means of exit. 

Apartment buildings are of two distinct types: the walk-up and 
the elevator or lift. Any building over five or six storeys requires 
a lift, and to be of practical value the lift must always work. 
Since no mechanical device is ever perfect, good planning prac- 
tice requires the installation of a battery of a t  least two lifts in 
order to  insure constant operation in case of breakdown. I t  might 
seem that the lift would change the planning problem only in so 
far as it  makes more storeys possible. When there are only one 
or two apartments to a floor, either the lift or the stairway occu- 
pies a central location, and the apartments are planned around 
this vertical line of circulation as a starting point. But as 'the 
number of apartments per floor in the walk-up type increases, 
~dditional,  separate lines of stairways must be added where 
needed. Lifts, however, being perpendicular shafts, are kept 
together so as to form on each floor a central distributing point 
to a large number of apartments. This requires special planning. 

Planning.- In arrangement the apartment unit is not essen- 
tially diffcrent from the old-fashioned home, except that its 
several rooms must be placed with a view to convenient intercom- 
munication, and must be reduced in size to the minimum. The 
living-room or parlour is the largest room, and opening off this, 
usually with wide d o ~ r s  which permit the occasional use of the 
two spaces as one, is the dining-room. Adjacent to  the dining- 
room are the pantry, if one is included in the plan, and the 
kitchen. Bedrooms and bathrooms are preferably arranged in a 

wing of the building, so that they may be separated to  some 
extent from the other quarters. 

Modern bathrooms are small and very compactly arranged, 
one to each bedroom when possible. The kitchen has been re- 
duced to a mechanical plant (see HOUSE PLANNING), doing more 
satisfactorily what formerly required a room 17 by 30 ft .  in  the 
concentrated space of 7 by  10 ft. When the building does not 
exceed g or 10 floors, a hand-operated dumb-waiter is installed, 
running from the basement to  each kitchen, by means of which 
the janitor of the building distributes food supplies to  the various 
tenants. Garbage is collected by  the same device, although in- 
cinerators are also widely employed. The flues of the incinerator 
open into all the kitchens, and garbage and waste are emptied 
directly into them and reduced to ashes, which can be removed 
from time to time a t  the base. This disposal system keeps the 
dumb-waiter car and shaft clean. A gas-stove, an all-metal kitchen 
cabinet, a combination porcelain sink and laundry tub, an ice- 
box, and in recent years an electric ice-machine are generally 
installed when the building is erected. I n  America the use of an 
ice-box is almost universal, not only for cooling purposes during 
the summer heat, but because it  helps t o  preserve food in a safe 
and sanitary condition throughout the year. The dining-room 
has one or more electric outlets convenient for toasters and elec- 
tric grills on the dining-room table. The living-room often has a 
practicable fireplace, not for heating, but as  a social amenity. 

A single heating plant for  each building or group of buildings 
provides the necessary warmth during the winter months, the 
system usually employed being steam with exposed radiators in  
all rooms. When the apartment building exceeds 10 storeys, the 
hand operated dumb-waiter is hardly practical. Electrically driven 
"fool-proof" dumb-waiters are sometimes used, but the initial cost 
is large and the upkeep expensive. I n  the most modern practice 
an additional service lift is installed. This is preferably located 
near the kitchen wing, o r  a t  the rear of the apartment house, to  
bring in food supplies, t o  remove garbage and waste and for  
similar services. 

Light and an agreeable outlook are important factors in any 
place in which people are to  live. Yet although sunshine is always 
an asset, large expanses of unbroken window surface are by no 
means desirable; just as in  office buildings (see INDUSTRIAL AR- 
CHITECTURE) too much glass surface, particularly in climates like 
that of the United States with its cold winters, causes economic 
waste in heating; but too little, of course, is even worse. Two win- 
dows to a room not on a corner is considered ample, and in bed- 
rooms and minor rooms often only one is provided. The apart- 
ment should be so planned that cross ventilation can be had b y  
opening any door. Because of the development and increasing 
use of artificial light in modern decoration, particularly in cities, 
large windows are often heavily draped much of the time; but 
it  is important for each tenant to  have a t  least one attractive 
outlook. 

I n  the beginning, the particular appeal of the "flat" was the 
elimination of stairs. I n  the old-fashioned city house, built like 
a narrow slab in a block of similar houses, the overburdened house- 
wife found the stairs very tiring, especially when there were six 
or seven flights from basement to attic. But this advantage i n  the 
flat was largely offset by the difficulty of separating living from 
sleeping quarters. The so-called "duplex" apartment was the 
first solution of this annoying problem. Here the entire apart- 
ment unit occupies two floors, the sleeping quarters above and 
the living-rooms below, with a small interior stair for  communi- 
cation. 

I n  the effort to reduce space, since part of the care of a home 
is its size, a low ceiling was adopted. The New York building 
law at  present specifies a clear height of not less than eight feet; 
formerly it  was nine. Consequently builders anxious to  get the 
maximum return from a given piece of property build to  this 
minimum. Even the largest and most expensive apartments sel- 
dom exceeded g+ ft., on account of the great waste of cubic 
contents in the minor rooms. This has resulted in  the evolution 
of still another type of apartment, in which, b y  a combination 
of alternating "duplex" and "simplex" floors, the living-rooms 
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MODERN TRANSIENT AND RESIDENTIAL HOTELS 

1. Schroeder hotel, Milwaukee, Wisconsin. Holabi rd and Roche, architects tects. Savoy-Plaza hotel, r tght .  McK im,  Mead and Whi te,  arch i tects  

2. Shelton hotel, New Y o r k  c i ty .  A. L. Harmon, architect 4. Stevens hotel, Chicago, I l l inois. Ho lab i rd  and Roche. arch i tects  

3. Sherry-Netherlands hotel, New York,  left.  Schultze & Weaver, archi- 5. Waldorf-Astoria, New York c i t y .  Schultze & Weaver, architects 
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I 
BY COURTESY OF I. E.  R. CARPENDER.  ARCHITECT 

TYPICAL FLOOR PLAN OF 1148 FIFTH AVENUE. NEW YORK CITY 
This plan illustrates the development of the high class apartment showing a completely equipped home in  each unit. Note the adequate ar- 
rangement for natural l ight and cross ventilation and also the separation of vertical circulation between passenger and service elevators. 
Every available foot of space is advantageously used. The room called "Library" located adjacent to the living room and yet provided with 
closet and access to bath room makes its use possible as an additional bedroom. Most of the service rooms and service stair hall are placed on 
the interior court giving exterior light to the better spaces 

are given an extra ceiling height, bringing them back again to the 
proportions of the old-fashioned city home, two storeys of living- 
rooms being placed adjacent to  three storeys of minor rooms. 

Exterior.- The exteriors of the first buildings erected for 
apartments were designed to simulate private city residences. 
This form, especially in districts where such residences exist, 
is still in vogue when the height does not exceed five or six storeys. 
I t  results from the designer's natural inclination to give dwell- 
ings, even when piled up, a domestic character. But when the 
number of storeys exceeds six the design problem becomes one 
of building masses, for which there is no precedent in domestic 
architecture and which makes a conventional domestic atmo- 
sphere practically impossible. Under the various modern building 
regulations, the sky-scraper apartment, like any other tall building 
takes more or less specified forms, and, to the casual observer, 
differs from the office building only in that it  has fewer windows. 
The set-backs are frequently made into verandas, terraces and 
gardens on which French windows open. Where the roofs are 
flat over a sufficient area, penthouses are built and used as inde- 
pendent dwellings or as rooms belonging to the apartment proper 
immediately below, according as  t o  whether or not the roof of 
the penthouse comes within the legal height of the building; 
with potted plants and small statues, the surrounding roof is 
then treated as a garden. (See LANDSCAPE ARCHITECTURE.) 
Although limited to  relatively few tenants, dwellings of this 
character enjoy the quiet of the old-fashioned separated house. 

Interior.- Its domestic character is generally given to a 
modern city apartment house in the treatment of its interior. I n  

proportion to the mass above it  the entrance hall is less spacious 
than that of an office building; its ceiling height may be kept 
down to the storey height of the building. I t  is generally carpeted 
and furnished as an elaborate lounge with provisions for a 
controlling office, telephone switchboard, etc. The decoration of 
the apartments themselves was formerly done in period styles, 
with elaborate panelling and ceiling effects, depending on the 
size of the apartment and the wealth of its tenant. The present 
tendency, however, seems to be away from this and toward the 
use of both colour and furnishings of a modernistic character. 
(See INTERIOR DECORATION.) 

Forecast.-Modern life may be said to be an experiment in 
concentration, and it  is, therefore, worth while to  consider the 
possible results of increasing the concentration of both residence 
and business-presupposing, of course, that it  can be accomplished 
compatibly with health and comfort. The problem is how to keep 
the principle of concentration with its economic and cultural 
advantages while so designing as to get for the individual the 
minimum travel and hurry, now the most distressing factors in 
urban life, and the maximum ease. To-day every city is trying 
to retain as much residence as possible in and near its business 
zones. Although zoning regulations may restrict business from a 
residential district, residences, without exception, can be built in 
business zones. This is done purposely so as not to  submit every- 
one to the loss of time and energy involved in travelling to  and 
from work daily; indeed, the traffic problem gives the strongest 
impetus to the present tendency to reunite residence and business. 
Successful attempts to decentralize, in which so-called satellite 



SOCIAL ARCHITECTURE 
towns are developed around the central city, have been made; 
but such towns, theoretically self-sufficient, seem t o  decrease as 
residential and increase as business centres. 

Buildings whose bases would cover a large city square could be 
designed to house commercial enterprises and industries not 
involving disagreeable smells, noises, etc., in the lower storeys and 

G A R D E N  P L A N  A N D  TYPICAL FLOOR P L A N  O F  C O L T O N  HALL,  NEW YORK 
CITY: ARTHUR C .  H O L D E N .  ARCHITECT 

above the first set-back, a t  the top of the first 10 or Ij, the 
workers associated with them in residences of the apartment or 
apartment-hotel type, receiving the benefit of broad outlook, sun- 
shine, and natural light and ventilation. A modern office building 
contains a dark core devoted to service mechanisms and sur- 
rounded by office units in horizontal layers. In  the largest build- 
ings to-day, most offices while receiving natural light are too deep 
from the outside wall for it  to serve the entire unit; many 
workers, prevented by the windows from feeling shut in, have 
artificial light. Moreover, artificial ventilation when properly in- 
stalled supplies cleaner and healthier air than is possible in the 
old-fashioned office, even with the windows open. As buildings are 
increased in size, the increased area of the office unit makes it  
possible for the workers to be more efficient and under better 
control per square foot of floor area without suffering incon- 
venience. Above the first set-back each storey would be recessed 
behind the one below which then would form, in  front of each 
apartment, a terrace for  the use of the residents. These upper 
storeys, in use and type of management, though not in disposition 
of spaces, would probably resemble the apartment-hotel more 
closely than any other present type, for the same economic forces 
that have driven people from private dwellings to  apartments are 
beginning to turn them from apartments to apartment-hotels in 
which cooking is a communal service. The stepped and terraced 
tower would rise from the centre of the block. The interior of the 
tower, beyond the depth usable for  living purposes, would contain 
communal rooms-dining-rooms, gymnasiums, libraries and radio, 
lecture, dancing and motion picture halls-all artificially lighted 
and ventilated. T o  secure the full benefit of sunshine during at  
least half the day, the whole building would be oriented north and 
south, like a ward wing in a hospital. Every room for living or 
sleeping would face east or west and on a terrace forming the 
roof of the floor below. At one end of the building block, logically 
the north, a service tower would rise with elevators or other form 
of vertical circulation corfnecting residence with business, pedes- 
trian and traffic levels. Merchandise and people would move up 
and down through this tower through a series of superimposed 

landing stages (like floors with no enclosing walls) for  aeroplanes, 
designed to rise and descend vertically, to  deposit and receive 
passengers. 

The atmosphere of the present industrial districts is too full 
of smoke and dust to permit such buildings; however, this condi- 
tion is slowly being remedied. As cities become organized more 
communally they become cleaner; inore consideration, too, is  
given to the importance of having plant life near. The well- 
planned city of the future will have many more parks than any 
city of to-day. I n  the giant building, trees, plants and flowers 
would be installed on the terraces and on a promenade just above 
the business area and running from block to block by means of 
bridges at the cross streets. The architect sees the city of IOO 

years hence as having smokeless skies, dustless air, residence and 
business reunited-business below in glass-enclosed spaces and 
apartments with terraced gardens above, all buildings oriented for 
maximum sunshine, light travel by air with landings on towers, 
heaxy travel a t  street level, arcaded sidewalks one level up for  
pedestrians, bridges a t  this level and again a t  the living level for 
the convenient movement of pedestrians, machinery mastered to 
serve the health, comfort and happiness of man in all walks of 
lifj;  order, cleanliness, rational disposition of space, sincere ex- 
pression of structure and materials-the fundamentals of archi- 
tectural beauty. 

HOTELS 
Originally, hotels were rambling structures with certain com- 

munal rooms-taproom, dining-room, parlour, with small offices 
on the ground floor and bedrooms scattered round in an irregular 
and commodious fashion above. Although the large, efficiently 
planned and highly organized modern hotels lack the domestic 
charm of their predecessors, the elements involved in hotel plan- 
ning have changed in size and number only. The single dining-room 
has~multipliedvinto a great banquet hali, a main -dining-room, a 
breakfast-room, a grillroom, and oyster-bar and various special 
rooms; the parlour has been extended to accommodate conven- 
tions; ballrooms, galleries, swimming pools, gymnasiums and roof 
gardens have been added. The modem growth of the hotel has 
taken place mainly in the United States and may be traced to an 
enormous amount of business being carried on over an area so 
large that many commercial salesmen have to travel from place 
to place and conferences at  central points have to be held, and to 

PLAN O F  T H E  SHELTON HOTEL,  NEW YO RK CITY; A R T H U R  LOOWIS 
HARMON,  ARCHITECT 

the modern developments in transport facilities which permits 
widespread travel for pleasure as well as business. 

The modern hotel has to be designed to serve the needs peculiar 
to the modern travelling man of business. Efficient accommoda- 
tion and time saving arrangements are more important than a 
domestic atmosphere. On each floor, a t  the entrance to  the ele- 
vators, there must. be provided space ample not only for circula- 
tion of the tenants but also for a control desk complete with 
key-rack and telephone switch-board. Each room must be 
equipped with a limited amount of closet space. a toilet, tub and 
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shower baths, hollow doors in which suits may be placed to pre- 
vent the valet's disturbing the tenant, inside and outside tele- 
phones, and in the most recent and luxurious even radios. The 
main lobby, however, is planned, even at  the expense of effi- 
ciency, to  suggest a n  atmosphere of bustle and a full house; the 
lanes through which visitors and tenants must pass should not be 
too wide, and convenient seating arrangements should be made; 
I 

-- 
1 

I 1 
BY COURTESY Of BRYN MAWR B U l L D l N G  CORP. 

PLAN OF AN APARTMENT HOTEL 

lobbies so planned have an added interest that may be non- 
existent if the disposition of space is the result of planning only 
for the greatest ease and directness of movement. 

As in modern office and apartment buildings, a typical upper 
floor plan providing the greatest possible number of rooms in 
the space available, is developed first. The necessity of taking 
advantage of all outside space for rooms produces artificially 
lighted and ventilated corridors and halls; but wherever possible, 
especially a t  the points where tenants await elevators, natural 
light and ventilation should be brought in, for in enclosed spaces 
an occasional glint of sunshine and even a small vista relieves the 
prison-like aspect that many hotels have on bedroom floors. Steel 
skeleton construction, now the accepted form of building nearly 
everywhere (see ARCHITECTURE), makes possible a more econom- 
ical bedroom floor arrangement than the older types of wall-bear- 
ing construction, with which, of course, there was also a definite 
limit t o  the number of storeys possible. The rooms and suites not 
provided in the upper storeys are much standardized. Since the 
desirable spaces i n  a sky-scraper are in the upper storeys, it  is 
not uncommon for  the first three or four floors to  be occupied 
by quasi-public rooms, with shops and offices in the lower spaces, 
although examples exist where some of the public rooms have been 
put a t  the top; on the street level, shops open on both the street 
and the hotel lobby; these elements play an important part in 
meeting the high cost of operation. The heavy overhead expenses 
of a modern hotel makes operation with less than 1,000 rooms 
difficult. I n  the  United States some recent examples exceed 
2,000 rooms, 20 storeys are now customary and a 40-storey hotel 
has been projected. 

The opportunities for exterior design presented are similar to  
those of other types of sky-scrapers. Zoning regulations, how- 
ever, tending to cut the building back, interfere so materially 
with the standardized floor plan that the usual practice in the 
United States is not to  carry the building above the permitted 
height for the straight front wall. This tends to produce a box- 
like form, arid the architect, to soften its hard lines, has to resort 
to cornices and ornament, or develop roof-garden restaurants 

with pergolas. The entrance generally has a large marquise run- 
ning out to the curb. The lower floors, devoted to large public 
rooms, give the architect an opportunity to  express on the ex- 
terior, in an interesting treatment of the base, the major elements 
of the hotel. 

From the interior point of view, the main lobby is the most 
important single feature in the building. It should be very spa- 
cious, since both tenants and visitors pass through it  or congregate 
there, but, as has been pointed out, i t  shguld be so designed as 
always to appear busy and full of life. I t  is generally two storeys 
high with surrounding galleries. I t  is sometimes placed below 
a light well in the centre of the building so as to  give some degree 
of natural light during the day, but in tall buildings skylights have 
little value and artificial "daylight lamps" are used above them 
to give daylight effect. Because of their large size the public rooms 
have to be formally treated, but their architectural formality is 
often successfully relieved by the use of screens of growing plants 
and the informal arrangement of the usually luxurious furniture. 

The hotel is following in the way of other forms of business a.ld 
is tending to ccncentrate in larger and larger units. I n  Europe, 
however, the height limit placed on hi~ildings has prevented the 
adoption of the modern efficiency methods of hotel management 
with the result that it  is impossible for enough typical floors to  
be superimposed for economic operation. 

APARTMENT-HOTELS 
Apartment-hotels have developed on a large scale from the 

modern demand for expert service in living conveniences that has 
tended to make hotels more and more popular as places of perma- 
nent residence. They differ from the apartment house in  that 
the suites have no kitchens and the building generally contains 
one or more common dining-rooms. They differ from the hotel 
in that the rooms are not standardized and may or may not be 
furnished and they are designed without commercial spaces and 
many of the social rooms found in large hotels. Often tenants 
contract for their space on long term leases, furnishing and 
decorating to suit themselves. Sometimes dining-rooms are pro- 
vided in the apartments, and then meals are served from the 
hotel kitchen. The management provides service a t  an hourly 
rate, thereby eliminating all domestic cares for the tenants. This 
type of apartment is prevalent in  the United States, for there the 
idea of communal services is becoming increasingly popular. 

The best source of information on modern apartment and hotel 
architecture is the various architectural publications, for which 
see bibliography under ARCHITECTURE. (H. W. C.) 
SOCIAL CONTRACT. I n  political philosophy, a term 

applied to the theory of the origin of society associated chiefly 
with the names of Hobbes, Locke and Rousseau, though it  can 
be traced back to the Greek Sophists. According to Hobbes 
(Leviathan), men lived originally in a state of nature in  which 
there were no recognized criteria of right and wrong, no dis- 
tinction of meum and tuum. Each person took for himself all 
that he could; man's life was "solitary, poor, nasty, brutish and 
short." The state of nature was therefore a state of war, which 
was ended by men agreeing to give their liberty into the hands of 
a sovereign, who thenceforward was absolute. Locke (Treatise on 
Government) differed from Hobbes in  so far as he described the 
pre-social state as one of freedom, and held that private property 
must have been recognized, though there was no security. 

, Rousseau (Contrat social) held that in the pre-social state man 
was unwarlike and even timid. Laws resulted from the combi- 
nation of men who agreed for mutual protection t o  surrender 
individual freedom of action. Government must therefore rest 
on the consent of the governed, the volontk gkne'rale. Though it  
is quite obvious that the theory of a social contract (or compact, 
as it  is also called) contains a considerable element of truth-that 
loose associations for mutual protection preceded any elaborate 
idea or structure of law, and that government cannot be based 

I exclusively on force-yet it  is open to the equally obvious ob- i jection that the very idea of contract belongs to a more advanced 
stage in human development than the hypothesis itself demands. 
Thus the doctrine yielding as a definite theory of the origin of 



society to the evidence of history and anthropology, becomes in- 
teresting primarily as revolt against mediaeval and theocratic 
theories of the state. 

SOCIAL HYGIENE. Although, strictly, social hygiene 
should deal broadly with all aspects of hygiene in a narrowel 
sense than general hygiene which is the duty of the State and in 
a broader sense than personal hygiene which is the duty of the 
individual, the term, a t  the present time, is usually contracted in 
its significance to imply hygiene with respect to sex problem: 
alone. Many branches of medicine, economics and government 
are concerned intimately with sex problems, e.g. ,  mental disease 
national insurance, housing, recreation, education, alcoholism, drug 
addiction; but these, as such, are not included in social hygiene 
though thelr importance with reference to the question a t  issue ir 
manifest. Nor do the different attitudes taken towards sex prob. 
lems in different parts of the world, east compared with west, 
north compared with south, enter into the question, though ob- 
viously when a population is drawn from many widely differing 
sources such points must merit grave consideration. T o  a large 
extent social hygiene is a product of civilization and tends to be 
most highly developed in the most highly civilized countries. And 
yet it  is not civilization as such, for in many ancient civilizations 
of high order social hygiene was but little prosecuted. Rather it 
is a product of the health and morality which are functions of 
certain types of civilization. Thus in the Mosaic Code, social 
hygiene in its modern sense is evident to a far greater extent than 
it  was in Athenian civilization. I n  the main, problems of social 
hygiene are dealt with locally rather than nationally or internation- 
ally but the establ~shment of free venereal clinics shows that there 
is a national side while the concern of the League of Nations over 
the white slave traffic indicates the international aspect. 

The recognized measures employed in the programme of social 
hygiene are educational, legal and protective and medical. The 
educational measures aim to promote among the general public an 
understanding of sex problems and of the best methods and ex- 
perience in dealing with them, to  promote sex education as  a nor- 
mal feature of character education, avoiding undue emphasis 
upon sex as such, and to promote the training of teachers, leaders 
of religious and social agencies and parents, for their task In the 
sex aspect of character education. The legal and protective meas- 
ures are concerned with the repression of prostitution, the pro- 
motion of sound legislation and effectlve law enforcement in sup- 
port of social hygiene measures, and of improvements in the 
organization and administration of police departments and of 
courts and institutions caring for sex offenders. They seek the 
prevention of delinquency through the development of desirable 
and adequate recreational opportunities, the use of women police 
in the supervis~on of public recreat~onal facilities and through the 
extension of the preventive work being carr~ed on by child guid- 
ance clinlcs, vocational adjustment bureaus, visiting teacher asso- 
ciations and voluntary protective agencies. Medical measures aim 
a t  the prevention and cure of the venereal diseases. The principal 
means employed are: instruction of the public In regard to the 
seriousness and the means of prevention of these diseases, and 
the necessity for early diagnosis and treatment of infected per- 
sons; the provision of facilities whlch are adequate and available 
for diagnosis and treatment; follow-up case work to encourage 
consistent attendance for treatment and to bring contacts of 
infectious patients under control; research for improvements in 
diagnostic and therapeutic procedures and materials; more thor- 
ough training of practitioners of medicine to deal with these 
diseases; and continuous study of the prevalence of the venereal 
diseases and the effectiveness of the various control measures 
employed. 

SOCIAL INSECTS. Although the vast majority of insects 
are solitary in habit, there are certain groups in which the in- 
dividuals have developed social behaviour and live together In 
societies. Each society consists of the two parent insects, or a t  
least the fecundated female, and their offspring, and the members 
of the two generations live in mutual co-operation in a common 
abode or nest. Species which exhibit this mode of life are termed 
social insects. 

There is !ittle doubt that the social habit has developed out of 
the natural propensity of many female insects to  lay their eggs 
in protective structures or burrows with ready access t o  food 
when the young hatch out. As a rule the parent then dies, but 
those species which survive the emergence of their young and, to  a 
greater or lesser degree, also feed and protect them, merlt the 
designation social insects. With solitary insects the usual brevity 
of adult life, once mating and egg-laying have been accomplished, 
precludes the development of the social habit. The first indi- 
cations of the latter will necessarily follow, once the life of the 
female parent is sufficiently lengthened to allow of its having 
actual relations, however slight, with its offspring. I n  order to  
appreciate the full significance of the behaviour of social in- 
sects it  is necessary first t o  consider the subsocial forms, or 
those in which the social habit is, as it  were, in a n  elementary 
stage of its evolution. 

SUBSOCIAL INSECTS 
Insects with incipiently social or subsocial behaviour belong 

to diverse groups and exhibit parental care for their offspring in 
various ways. I n  the common earwig (9.v.) the female deposits 
her eggs in a group in an excavation below the surface of the soil 
and rests over them until they hatch. The young remain for a few 
days with the parent who in this respect resembles a hen with her 
brood of chickens, and her solicitude for her offspring is main- 
tained until they disperse. Among the Embioptera (see INSECTS) 
of warm countries Imms has observed similar behaviour with the 
Himalayan species Embin major which lives in  dense silken 
tunnels beneath stones. The  young, i n  this case, keep togethei 
in the parental abode and, where necessary, extend i t  by weaving 
tunnels for themselves. Among beetles, in  the Scarabaeid Copris 
lzr?zaris the male and female associate in pairs and excavate a 
chamber in the earth which they fill with ellipsoidal balls of dung 
in each of which an egg is laid. These are guarded while the 
larvae are feeding and growing within, and when the young 
beetles emerge the latter are escorted to the surface by  both 
parents and the family then disperses. Other species of Copris 
and also other dung beetles like Geotrz~pes, Ontlzophagus and 
iUinotaurus exhibit very s~milar  parental care, higher or lower 
developed in the several cases. The ambrosia beetles of the family 
Scolytidae (see COLEOPTERA) construct galleries in  the wood of 
trees. Both sexes work together but most of the work devolves 
upon the female who excavates clrcular pits along the tunnels lay- 
ing an egg in each. 

Omitting the Passalidae, which also exhibit marked social 
habits, mention must be made of certain beetles of the family 
Cucz~jidae recently found by Wheeler living along with their 
brood in the hollow leaf-stalks of young Tachigalia trees in 
British Guiana. The parent beetles live and feed along strands 
of specially nutritive tissue and while they are thus engaged, 
numbers of mealy-bugs (see SCALE INSECT) wander into the leaf- 
stalk through the opening inade by  the beetles, settle in  the 
grooves eaten out by the latter and feed on the nutritive tissue. 
The beetles lay their eggs and their larvae devour the same food 
h the parents but, remarkable as i t  may seem, both the larvae 
znd their parents have learned t o  stroke the mealy-bugs with 
their feelers thus stimulating them t o  exude honey-dew which 
they eagerly consume. The beetle larvae duly pupate in  the leaf- 
stalks and when the young beetles hatch out they remain with 
their parents, but soon commence egg-laying with the result that 
there is eventually a community of beetles, larvae, pupae and 
mealy-bugs of all ages living together. The subsocial beetles 
foreshadow the behaviour which obtains in the more highly or- 
~anized social communities but, unlike the latter, they exhibit no 
structural or physiological differences between individuals which 
constitute separate castes. 

SOCIAL INSECTS 

Social Wasps.-It will be convenient t o  discuss the social 
wasps first because they are of special interest in  illustrating the 
:volution of social behaviour. Collectively wasps (9.v.) form an 
:xtensive group numbering over ~o,ooo species, the vast majority 
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being solitary in habit. The social wasps, which alone concern 
us here, include about 800 species and are a!! iiiembers of the 
family Vespidae of the superfamily Vespoidea. Wasps are pri- 
marily predacious and feed upon other insects which they cap- 
ture as their prey: they are also fond of nectar, over-ripe fruit, 
honey-dew, etc. Their mouth-parts have not attained the length 
and perfection found among bees, and hence wasps are unable 
to exploit the secretions of deeply seated nectaries. They con- 
struct paper nests formed of fragments of dry wood chewed and 
mixed with saliva: such nests consist wholly, or in part, of combs, 
or regular hexagonal cells, in which the young are reared simul- 
taneously. 

In  oriental wasps of the genus Ste7togaster somk of the species 
are solitary, while others betray elementary social habits. Accord- 
ing to F. X. Williams the social members of this genus construct 
small nests of comparatively few cells and the colonies comprise 
but few individuals. The female parent feeds the larvae from day 
to day until they are fully grown, when the cells are then sealed 
over: on emergence from the pupae the daughter wasps share the 
nest with the parent. I n  primitive African wasps of the genus 
Belonogaster the colonies are of larger size and in the stronger 
nests the oider iemaies devote themselves to egg-laying and the 
younger to  foraging for food and nest materials. There is thus an 
indication of division of labour, but without any differentiation in 
structure among the females. Belonogaster is termed a polygynous 
wasp because each nest contains a number of fecundated females, 
and when a colony has attained its full development they leave in 
parties and found new nests elsewhere. Among certain South 
American wasps of the subfamily Epiponinae there is found the 
beginnings of caste differentiation: certain of the females are 
workers, i.e., their ovaries areaimperfectly developed and they are 
either sterile or capable only of laying unfertilized male-producing 
eggs, while others are true females or queens with fully developed 
ovaries and capable of fertilization. Since many of these wasps 
have numerous queens and their colonies are perennial, their nests 
become extremely populous comprising thousands of individuals. 
This overcrowding, however, is relieved by their periodically 
emitting swarms of workers accompanied by a small number of 
queens. Such swarms are the forerunners of new colonies and are 
unknown among wasps outside the tropics. 

The most familiar social wasps are those of the genus Vespa 
which includes all of the common wasps and hornets of the north 
temperate zone. Since they are inhabitants of cooler regions, 
their colonies last for a single season only: swarming is unknown 
for the reason that this habit is an adaptation to the continuously 
favourable conditions of food and temperature that prevail 
only in the tropics. Furthermore, the colonies of Vespa are mo- 
nogynous, each being founded by a single fertilized queen. At the 
end of the season all members of a nest perish with the excep- 
tion of an annual brood of queens which, after fertilization, hiber- 
nate and each founds a new colony the next spring. A typical 
wasp's nest is composed of a fertilized female or queen, a large 
number of workers and a smaller number of males. The three 
forms of individuals are very alike in coloration, but the queens 
are considerably the largest: the males have seven evident ab- 
dominal segments and 13 joints to  the antennae, whereas only 
six abdominal segments and 1 2  antenna1 joints are found in the 
queens and workers. The latter are  a very distinct caste, being 
much smaller than the queen and incapable of fertilization: such 
eggs as  they occasionally produce give rise to males only. 

The hibernating female wasps are roused into activity by the 
warmth of early spring and commence to seek out likely situa- 
tions for  their nests. Vespa vzdlgaris, germanica and rufa make 
underground nests, other species suspend their nests from bushes, 
trees, etc., while Vesfia crabro (the hornet) nests as a rule in 
hollow trees. I n  the very common species V. vulgaris and ger- 
malzica, the nest is commenced by layers of "paper" being applied 
t o  the roof of the cavity in the ground destined to contain it. 
From the centre of the disk thus formed a stalk is provided and 
upon its widened free end the first few cells are constructed: 
they are hexagonal in  form, open below and closed above. An 
umbrella-like covering is formed around the roof of the cavity 

to protect the comb and an egg fixed at  the upper end of each 
cell by means of a cement, 'vhiih preveilis it  irom falling out. i n  
a few days, according to temperature, the larvae hatch and are fed 
with chewed or malaxated portions of caterpillars, flies or other 
insects until fully grown. Prior to transforming t o  the pupa the 
larva spins a cocoon within the cell and closes the mouth of the 
latter with a tough floor of silk. The wasp grub now evacuates 
the contents of the gut for the first time and soon changes into a 
pupa. After four to six weeks from the time of egg-laying the 
adult wasps bite their way through the floors of the cells and 
emerge. These early individuals are all workers and they very 
soon take over the whole business of feeding the  brood and ex- 
tending the nest, so as to  leave the queen free to  devote her- 
self solely to  egg-laying. When the nest is fully formed it is 
more or less spherical externally and is invested by several pro- 
tective coats of "paper": once a layer of comb has attained its 
full dimensions, new layers are built below and interconnected by 
vertical pillars. This goes on until about seven or more tiers of 
comb are constructed, and an average sized nest contains about 
5,000 wasps towards the end of the season. I n  addition to  the 
normal occupants a number of other insects inhabit wasps' nests 
either as inquilines or parasites and in the soil of the earthen 
chamber beneath the nest fly larvae live on the waste organic 
residue accumulated there. 

Following this brief sketch of the habits of social wasps certain 
fundamental aspects of their behaviour remain to  be mentioned. 
The feeding of the brood with malaxated portions of insects has 
already been referred to:  the hungry grubs in the comb thrust 
out their heads, as Wheeler remarks, "like so many nestling birds," 
eager to  attract attention from their nurses. I t  is now established 
that the activities of the latter are by no means disinterested and 
in return for the food supplied to  their grubs, the wasps them- 
selves eagerly imbibe the sweet saliva emitted from the mouths 
of their young. They stimulate the grubs by contact, or even by 
seizure of their heads between their own jaws, if the desired 
secretion be not forthcoming. This reciprocal feeding is termed 
"trophallaxis" which, as will be seen later, is of very general sig- 
nificance in the behaviour of social insects. 

Owing to this expenditure of saliva by the larvae and the 
great number which are reared simultaneously, many are in- 
adequately nourished and pupate as small individuals with poorly 
developed ovaries. In  this manner i t  is claimed that the work- 
ers are produced, while the exigencies of collecting food for 
the larvae and caring for  the nest is exhausting labour, which tends 
to keep them sterile. I t  is only later in the season that the 
abundance of workers and the amount of food brought in, allow 
of the larvae being more copiously fed, many of which in conse- 
quence develop into fertile females. 

Social Bees.-Bees, as a group, are to be regarded as specialized 
wasps which have resorted to feeding upon nectar and pollen. 
Fully 10,000 species of bees are known, but only about 5% of 
them are social in habit, the remainder being solitary forms (see 
BEE). The special structural features of bees involve those parts 
and organs concerned with the gathering of nectar and pollen, and 
nest-building. The mouth-parts have well-developed mandibles, 
while the maxillae and labium are especially modified for sucking 
or lapping up nectar. Among the more primitive bees which visit 
flowers with exposed nectaries, the maxillae and labium are short 
as in wasps, but in the social and other specialized forms which 
visit tubular flowers with deeply seated nectaries, these same 
organs are greatly elongated, the ligula being drawn out to  form 
the so-called tongue. The under surface of the latter is provided 
with a groove so overlapped by special hairs as practically to  
form a tube. Along this channel'the nectar is sucked into the 
pharynx whence it  passes into the crop or storage chamber of the 
gut. Here it becomes mixed with a ferment, presumably derived 
from the salivary glands, which converts its cane-sugar into invert 
sugar (dextrose and levulose). In  this changed form the nectar 
is known as honey and it is regurgitated and served as food for 
the brood. The adaptations for collecting and gathering pollen are 
pronounced: the whole surface of the body is densely hairy and 
many of the hairs are branched or plumose so as t o  retain pollen 
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grains until the insect combs them off by means of its legs. The 
pollen is collected in masses and attached to the outer surfaces 
of the tibiae and first tarsal joint of the hind legs. These parts 
of the bee are broadened and fringed with long hairs to  form a 
pollen-basket or corbicula. Another important feature is the 
production of wax, all social bees utilizing this material for comb- 
building and it  is formed as a secretion which is discharged from 
glands between the abdominal segments where i t  hardens into 
lamellae. 

The  most primitive of the true social bees are the Bombidae 
or  bumble bees. About zoo kinds are known and they are char- 
acteristic of temperate regions while in the tropics they are gen- 
erally found in the mountains. 

The  societies of true bumble bees (Bontbus) in  Europe and 
North America are in most respects parallel to  those of the social 
wasps of those regions, in that the fertilized females or queens, 
produced a t  the end of summer, hibernate and found new colonies 
in  spring. On the advent of mild weather each queen seeks out a 
spot for her future nest which commonly consists of fine grass or 
moss formed into a hollow ball and located rather deep in the 
ground: some kinds, known as "carder bees" form surface nests 
concealed among herbage. Having formed the nest itself, the 
queen proceeds to  gather a mass of pollen which is mixed with 
honey into a paste. Upon the top of this mass she constructs a 
circular wall of wax and in the cell thus formed she lays the first 
batch of eggs, afterwards capping i t  over with wax. She also 
constructs a waxen receptacle or honey pot which is filled with a 
store of honey for her own consumption, while she is brooding 
over the eggs to  incubate them. The larvae hatch in  about four 
days and feed immersed in their bed of pollen-paste and up t o  
this stage the queen behaves much like a solitary bee. A signifi- 
cant change, however, supervenes and she gnaws a hole in the lid 
of the cell and regularly supplies her young with regurgitated 
honey and pollen, thus practising progressive provisioning. About 
the tenth day after egg-laying the larvae spin tough yellow co- 
coons and on the twenty-second or twenty-third day the first 
worker bees appear. New cells become added to the nest, 
each cell containing about a dozen eggs, and when sufficient 
workers have emerged the work of provisioning devolves upon 
them and the queen becomes confined to the nest. The workers 
construct additional receptacles for honey and pollen or store 
these substances in the empty cocoons: further new cells are 
added to the nest and the latter a t  i ts period of maximum 
strength contains from about IOO to 500 bees. Later in the season 
some of the larvae, enclosed in the larger cells, and derived from 
fertilized eggs, are abundantly fed and develop into females which 
subsequently hibernate: males, which develop from unfertilized 
eggs, appear about the same time. The workers do not differ from 
the queens except in size, and since they have been more or 
less inadequately fed during the exigencies of the earlier life 
of the colony, they are consequently smaller: any eggs laid by 
them are unfertilized and develop into males. 

The  nests of Bontbus are often shared by inquiline bumble bees 
of the genus Psithyrus, each species of the latter adopting a par- 
ticular species of Bombus as its host. Furthermore, the colour and 
size of a particular inquiline bears a strikingly close resemblance 
t o  its host species of Bontbus. The inquiline species have no 
worker caste and their queens are devoid of pollen-gathering 
structures. According to Sladen the Psitlzyrus stings the Bombus 
queen to  death and usurps her place in  the nest, the Bombus 
workers rearing the inquiline offspring along with the reduced 
numbers of their brood. 

The  stingless bees of the genera Melipona and Trigona number 
nearly 250 species, which are chiefly found in South America, rela- 
tively few occurring in the tropics of the old world. The name 
stingless bees is a misnomer since a vestigial sting is present while, 
on account of their small size, they are sometimes called mos- 
quito bees: when disturbed some kinds literally swarm over the 
face and in the hair of a human intruder to his great annoyance. 
The castes are well marked in these insects: the workers struc- 
turally represent the typical females except that they are sterile, 
while the queen exhibits degeneration of the typical secondary 

characters of her sex. The colonies are monogynous but a num- 
ber of daughter queens are tolerated and these, accompanied by 
detachments of workers, swarm from time to time and found new 
nests. The latter are found in tree hollows or on branches; more 
rareIy they occur in the ground or in termites' nests. Most species 
mix their wax with earth or other material, thus producing a brown 
or black substance termed cerumen for comb-building. 

Social life among bees reaches its highest development in the 
hive-bees or honey-bees of the genus Apis. Only four species are 
known, viz., A. mellijica the common hive-bee, together with the 
oriental species A. dorsata, kndca and florea. The common hive- 
bee (Apis mellifica) has been introduced into almost all countries 
of the world and is rarely, if ever, found wild in  Britain. The three 
castes are very easily identified; as the drone (male) is consider- 
ably larger and stouter than the worker: it  is readily distinguished 
by its blunter abdomen and the large eyes which occupy the 
greater part of the top of the head. The queen can be recog- 
nized by her much longer abdomen, which extends some dis- 
tance behind the closed wings. Her reproductive organs are 
completely developed and attain a large size, whereas in the 
workers these parts remain rudimentary or occasionally become 
partially developed in the case of fertile members of their own 
caste. The colonies are perennial and a flourishing hive will 
number jo,ooo to 80,000 bees, the vast majority of them being 
workers. The combs are made of wax which is secreted between 
the ventral abdominal plates of the workers. Each of the combs 
is composed of a large number of typically hexagonal cells 
arranged in two series placed back to back: the separate combs 
hang vertically downwards with just enough space between 
them to admit of the free movements of the bees. Cells in 
which workers develop are smaller than those destined to produce 
drones, while the largest are the royal cells, which are the cradles 
of the future queens. The royal cells are always very few in 
number, ovoid and irregular in form and are constructed by the 
workers as required. Other of the cells are used for storing honey 
and pollen which are drawn upon during the dormant months of 
the year. I n  addition to  wax the workers utilize a resinous sub- 
stance which they collect from the buds of poplar and other trees : 
this material is termed propollis and is used as a glue t o  fasten 
loose portions of the combs or for filling u p  crevices, etc. The 
queen lays an egg in each brood cell and the incubation period is 
about three days: the complete development of a queen occupies 
about 16 days, a worker three weeks and a drone 24 days. The  
fertilized eggs develop into workers or queens according to the 
type of feeding the larvae receive, and the unfertilized eggs pro- 
duce drones. The young larvae, irrespective of caste, are nourished 
at  first upon a food rich in protein, produced, i t  is believed, as a 
secretion of the workers' salivary glands. Queen larvae are fed 
upon this diet, which is commonly termed "royal jelly," until 
they pupate, while drone and worker larvae only receive this 
food up to the fourth day (or third day according t o  recent 
American observers), after which they are nourished upon 
honey and predigested pollen. The  queen is able to survive for 
several seasons, but performs no functions other than egg-laying 
and is capable of producing up  to ~ , ~ o o , o o o  eggs during her life: 
her legs are destitute of the pollen-collecting apparatus so well de- 
veloped in the workers. New colonies are established by swarm- 
ing and this event follows the emergence of a daughter queen. 
The latter remains in  the hive and the swarm consists of the 
old queen accompanied by a host of workers. The new queen takes 
her marriage flight a t  the first opportunity and is followed by  a 
number of drones: mating takes place in mid-air and the ferti- 
lized queen then returns to  the nest. If a second swarm be emitted 
the same season, i t  is accompanied not by  the reigning queen, 
but by  a new virgin queen. The worker bees when newly emerged 
are mainly active within the hive attending the brood, nest-build- 
ing and performing other duties. As they become older they go 
out into the field in order t o  collect nectar and pollen: the latter 
duties are very exacting and summer-hatched workers seldom 
live longer than about six or seven weeks, while those hatched in 
autumn live to  perform the labours of early spring. 

I t  is important t o  remember that among bees social life exists 
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without that peculiar interchange of nutriment between the adults 
and their brood, which is so characteristic of social wasps. I t  is 
possible that the habit of using an abundant and highly nutritious 
food, and the storage of the same in reserve within the nest, 
ensures sufficient nourishment at  all times for both adults and 
brood and thus renders exploitation of the latter by their nurses 
of little advantage. 

h t s . - I t  is among ants that social life in insects attains its 
highest expression and, i t  may be added, all ants are social in 
habit. Structurally they are easily recognized by  their elbowed 
antennae and the conspicuous "waist" formed by  a pronounced 
constriction of the abdomen where it  joins the thorax. Except 
in certain individuals to be mentioned later, wings are absent and 
the mouth-parts are adapted both for biting and for taking liquid 
food. Ants live in  societies which inhabit nests of various kinds: 
many species construct their abodes in the soil, galleries and 
chambers being hollowed out underground. Others form mound 
nests which are composed not only of excavated soil, but also of 
heaped-up masses of straws, twigs, pine-needles, leaves, etc., so 
arranged to form an orderly series ~f gal!eries and chambers. 
Perhaps the largest n u r n h ~ r  of nests are simply excavated beneath 
stones or logs. I n  the tropics many ants take advantage of cavities 
found in stems, petioles, thorns, bulbs, etc.: others form suspended 
nests attached to trees and constructed of earth, carton or silk. 
The tropical ant Oecophylla smaragdina forms leaf nests, the 
leaves being fastened together by silk. Doflein and others have 
shown that the silk is provided by  the larvae which are held by 
the jaws of the worker ants and used, as it  were, as shuttles in 
weaving the silken threads, which bind the leaves together. 

The  larvae of ants are legless creatures with a small head and 
13 trunk segments. When they become fully grown some ants 
construct cocoons which contain the pupae, such cocoons regu- 
larly being sold for bird-food under the name of "ants' eggs": 
other ants pupate without any such protection. No cells are con- 
structed to  protect the brood, the latter simply being contained in 
special chambers of the nest where they are assiduously nursed. 

With the exception of the parasitic species, all ants possess a 
sharply defined worker caste composed of individuals devoid of 
wings with a relatively simply formed thorax, reduced compound 
eyes and with the simple eyes minute or wanting. As in other 
social Hymenoptera these workers are normally sterile females 
but on occasion their ovaries develop sufficiently to  produce 
parthenogenetic eggs which may give rise to male or, in some 
cases, worker offspring. I n  some ants the workers are all alike, 
but in others they may be differentiated into large-headed or 
major individuals often termed soldiers, and small-headed indi- 
viduals or minor workers: in other species there may be grades 
of individuals between these extremes. The males and normal fe- 
males are winged insects with well-developed eyes but either sex 
may develop into abnormal forms of several types. 

Under ordinary circumstances the queens cast their wings shortly 
after mating and the loss of the flight organs results in the 
degeneration of the voluminous wing-muscles, which finally break 
down into material which serves t o  nourish the developing eggs. 
When the eggs are mature and the first batch is laid, the queen 
attends the growing larvae, feeding them with her own saliva 
until they pupate. The workers which emerge then take charge, 
feeding the queen and themselves besides tending the new brood, 
thus enabling the parent to devote herself entirely to egg-laying. 
Winged males and females develop in large numbers in strong 
colonies and, given favourable weather conditions, they leave the 
nest and either pair with their brothers or sisters as the case may 
be or with individuals from other colonies. This flight provides 
for  the dissemination of the species since the fertilized daughter 
queens usually found their nests some distance from the maternal 
colony. 

The feeding habits of ants are both varied and complicated 
and it  is noteworthy that hunting, pastoral and agricultural modes 
of life appear to  have succeeded one another in these insects, as 
they are believed t o  have done in the case of man. As Wheeler 
points out, the most primitive species are carnivorous or, in 
other words, hunters of other insects. This habit is well ex- 

hibited in the tropical "legionary" or "driver" ants (Dorylinae) 
which do not construct permanent nests but wander about from 
place t o  place. These ants make sorties, often a t  night, for 
predatory and migratory purposes attacking insects, spiders and 
even vertebrate animals-especially i f  the latter be penned up. 
There are other groups of ants which represent the pastoral 
stage, such insects living mainly upon saccharine matter obtained 

FROM W R E E L P R ,  "ANTS" (COLUMBIA U N l Y E  

E:TY PIESS: 

partly from plants, but more 
especially as honey-dew exuded 
fromHempiterous insects. Many 
ants have learned how to induce 
these insects t o  void the honey- 
dew by stroking them with the 
antennae and even t o  keep and 
protect them-Aphides (9.v.) 
are especially sought after for 
this purpose and Linnaeus was 
amply justified in  calling them 
the dairy cattle of the ants. This 
pastoral habit has led to remark- 
able specizlizatior. ir. ~necies -r - 

F I G .  I.-AN ANT (PRENOLEPIS  E M -  known as  "honey-ants" which 
P A R I S )  MAGNIFIED 
A. An ordlnary worker; B. a worker 

have discovered the advantage 
greatly distended with a saccharine ttoring when it is 
matter available in quantity. Since 
ants, however, have not the art of making receptacles, they 
have adopted the curious method of using the crops of certain 
workers or soldiers for the purpose of food-storage (fig. I). 
Individuals thus functioning are termed repletes, which become 
so inflated that they are quite unable t o  walk, and assume the 
rBle of animated casks or carboys. When hungry the ants stroke 
the repletes and receive from them droplets of regurgitated 
honey-dew collected during times of plenty. T h e  habit above 
described has been observed in ants living in desert or other 
arid regions of Africa, Australia and North America, while a more 
direct vegetarian adaptation is found in certain other ants inhabit- 
ing much the same terrain. I n  such regions insect food is com- 
monly scarce and certain ants resort t o  collecting and feeding upon 
plant seeds. These harvesting ants collect, husk and store the 
seeds in special granaries: in some species the soldiers or major 
workers appear to  function solely as seed-crushers, thus allowing 
the softer parts to be available for consumption by  the smaller 
individuals. The harvesting ants can hardly, as Wheeler says, 
be regarded as true agriculturists since they neither sow nor 
cultivate the plants from which they gather the seeds. There 
are, however, other ants which form the group of the Attiini, 
found in America from Long Island, N.Y., to  Argentina, which 
may be looked upon as cultivators. They are  fungus-growers 
and fungus-eaters and the fungi concerned are cultivated in 
gardens or special chambers of the nest. According to Moeller 
these gardens are practically pure cultures of the fungi, which 
are "weeded" and tended by the worker ants. 

When discussing social wasps the importance of trophallaxis, 
or the interchange of food between adult and larva, was stressed. 
Certain ant larvae supply their nurses with saliva while many 
exude a fatty secretion through the delicate general integument 
of the body, and larvae of the group Pseudomyrminae produce 
similar exudations from special papillae or appendages. These 
products are eagerly imbibed by  the attendant ants, whose mater- 
nal care for their brood is, a t  least in part, initiated and sustained 
by what they receive in return for their attentions. 

The relations between ant communities of different species 
represent another aspect of social behaviour. I n  some cases two 
species may occupy a compound nest and live amicably together 
although their broods are kept separate. Relations of this char- 
acter are of the nature of social symbiosis, but in  other cases 
the behaviour of one species towards another is one of aggression 
rather than of mutual benefit. The peculiar behaviour that is 
known as slavery or dulosis is especially well exemplified in the 
European ant Formica sunguinea: its workers raid the nests 
of For~nica fusca and other species, carrying off to their own 
nests pupae from which workers subsequently develop. Such 
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workers live as slaves in the nests of their captors, but the latter 
are not wholly dependent upon them since independent slaveless 
nests also occur. Obligatory slave-makers or "amazons" are rep- 
resented by another European ant (Polyergus rufescens) which is 
dependent upon its slaves, in whose nests its young queens estab- 
lish their own brood. Polyergzts invades a weak nest of Formica 
fusca and, after killing its queen, leaves the workers to  feed and 
tend the amazon's brood. Polyergus workers are abundant but 
their sole part is t o  raid other F, fzcsca nests and bring back larvae 
and pupae for purposes of maintaining the slave population to the 
necessary level. Another European ant Anergates atratulus is a 
highly specialized social parasite with no workers, which lives at  
the expense of the species Tetramorium caespitum. The Anergates 
queen enters a nest of the latter and the host workers rear her 
offspring which are all males and females. 

Passing now from the relations of ants as parasites and hosts 
of one another, there remain to  be considered those cases in which 
they function as hosts for other creatures that live within their 
nests. These ant-guests or myrmecophiles include not only mem- 
bers of nearly all orders of insects, but also various mites, spiders, 
millipedes and land crustaceans which collectively number quite 
2,000 different species. The nature of the association between 
these aliens and their hosts varies immensely. Some, such as 
certain bristle-tails, mites and rove-beetles are thieves or preda- 
tors, giving nothing in return and devour dead or diseased ants 
or prey upon the brood. The bristle-tail Atelura is common in 
the nests of various European ants and according to Janet it 
obtains most of its food by imbibing it  while it  is being regurgi- 
tated by one ant to another. Other insects such as the curious 
slug-like larvae of the fly Microdon live as scavengers and a t  
least confer some benefit upon their hosts. The true guests, or 
symphiles, come under a different category to  the foregoing and 
mainly consist of various beetles which all show remarkable 
adaptations to their mode of life. These insects are tended with 
the greatest fidelity by the ants who rear their larvae like their 
own brood, notwithstanding the fact that they devour the eggs 
and larvae of their host. There are also a large number of 
Hemiptera and a variety of butterfly caterpillars of the family 
Lycaenidae which supply either honey-dew or glandular products 
highly attractive to ants. I n  many cases these insects are har- 
boured in the nests while in other instances, where the association 
is less intimate, the ants follow them about on plants solely for 
the products which they yield them. 

Termites.-The termites or so-called white ants are all, like 
the true ants, social insects living together in communities. 
Their social organization is of unusual interest not only because 
of its complex development, but also from the fact that although 
these insects are of very primitive structure, being closely allied 
to the cockroaches, yet their social life parallels in many features 
that of such highly developed insects as ants. Termites number 
over 1,200 species and abound throughout the tropics as  well as 
occurring in most warm temperate lands: only two species are 
common in Europe and nearly 40 kinds occur in the United 
States. They are usually pale-coloured, soft-bodied insects with 
a delicate integument and may be readily separated from ants by 
the absence of any constriction or "waist" where the abdomen 
joins with the thorax. Their mouth-parts are very like those of 
the cockroach, the tarsi are almost always four-jointed and a 
pair of very short cerci are present. Certain members have two 
pairs of similar elongate membranous wings, which are easily 
shed by means of fractures a t  their bases, but the vast majority 
of the members of a colony are wingless. Metamorphosis is in- 
complete and often of a very trivial character. 

Termites are insects of great economic importance since the 
chief food of a large proportion of the individuals is cellulose. 
I n  order to  obtain this material they injure or destroy trees, 
crops, buildings as well as goods stored in the latter, thereby 
entailing immense losses to man, especially in  tropical countries. 
Damage to wooden structures of all kinds is so extensive that 
the more progressive tropical communities are, where possible, 
replacing wood, especially below ground, by stone, concrete or 
iron. The nests or termitaria are very varied: the more primitive 

forms are wood feeders which construct no true nest but merely 
hollow out galleries in logs, decaying trees or manufactured 
timber. Other kinds burrow in the ground where they construct 
a labyrinth of tunnels either with or without mound nests above 
the surface. Among the higher termites, particularly those of 
Africa and Australia, the termitaria are often gigantic structures 
of great durability. They are formed of earth particles cemented 

together with saliva or with 
I faecal material and, upon drying, 

the saliva-impregnated earth be- 
comes of a cement-like hardness. 
Some of the most remarkable of 

GJ[ all termitaria are the lofty 
M m n n .  ENTOMOLOGKAL steeple-like structures constructed 

(US. DEPT. OF AGRICULTURE) by ~ u t e r m e s  triodiae in north- 
FIG. 2.-RETICULOTERMES FLA- ern ~ ~ ~ ~ ~ ~ l i ~ ,  which are known 
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t o  reach a height of zoft. with a 
basal diameter of 12 feet. The interior of such a nest presents a 
maze of irregular chambers and passages while in  its deeper re- 
cesses the brood is reared and the royal cell, which will be men- 
tioned later, is  located. The compass or "meridional" termite 
(Hamitermes meridionalis) is widely distributed in Australia; 
its nests attain a height of 8 to  ~ z f t . ,  and are flattened from side 
to side in such a manner that the broad faces are directed east 
and west, with the narrow ends north and south. There are 
other termites which construct carton nests of chewed wood, 
placing them up  trees; such nests are ovoid or rounded, and 
about the size of a football or larger, and consist of an outer 
envelope enclosing a comb-like mass of internal passages. Many 
termites, which have to come above ground in search of food or 
water, construct earth-like shelter-tubes or passages, which run 
up buildings or trees often to a great height and are very char- 
acteristic features in the tropics. Secure in these covered ways 
they are able to travel long distances to  and from their nests, pro- 

tected from the daylight and from their 
enemies, but surrounded a t  the same time 
with the requisite humidity. 

Caste development in termites, although 
strikingly like that of ants, reveals certain 
important differences. Among termites 
the sexes are of equal social importance, 
since each caste comprises individuals of 
both sexes, whereas in ants the workers 
and soldiers consist of female individuals 
only. I n  most termites there are five 
castes, three being fertile reproductive 
castes and two sterile. The reproductive 
castes consist of the following : 

( I ) .  Normal winged males and females 
or macropterous forms (fig. 2 )  which have 
a firm dark integument and are usually 
known as kings and queens: the eyes and 
brain are large and the reproductive or- 
gans well developed. The wings are ulti- 

',~~,~nm;;sT,*:\;",;,";;; mately discarded and only their persistent 
M I T E S ~ ~  (SMITHSONIAN IHSTITUTEI bases remain. 
Fig. J.-RETICULOTER- ( 2 ) .  Less pigmented brachypterozrs 

forlns (fig. 3 )  with pad-like or incipient 
WINGED Q U E E N  MAGNI- 
F I E D  ABOUT TIMES,  wing rudiments. The brain, eyes and re- 
W I T H  ABDOMEN SWOLLEN productive organs are somewhat smaller 
WITH EGGS W I T H I N  than in the first form. 

(3). Scarcely pigmented apterozcs forms (fig. 4 )  with no traces 
of wings and with the eyes, brain and reproductive organs smaller 
than in (2) .  

The sterile castes are wingless and in them the reproductive 
organs are imperfectly developed and non-functional, except pos- 
sibly a t  times in the most primitive species only. They consist of: 

( 4 ) .  Unpigmented workers with the brain small and the eyes 
vestigial or absent (fig. 5) .  The head and mouth-parts are not 
exceptionally developed. 

( 5 ) .  Large-headed more or less pigmented soldiers with the 
brain small and the eyes vestigial. The  mandibles are very large 
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and projecting, varying in form in different species (fig. 6). I n  1 original royal forms in the event of their death; possibly also 
a few genera the mandibles are small and the heads retort-shaped, 
being drawn out into a rostrum bearing the opening of the large 
frontal gland a t  its apex: this type of individual is known as the 
nasute soldier (fig. 7). 

Among the most primitive termites like Archoternzopsis, Ter- 
mopsis and Calotermes there are no workers and their functions are 

performed by the young soldiers and re- 
productive forms. I n  some genera there 
are major and minor soldiers, and occa- 
sionally intermediates also, while there 
are species with both large and small 
workers as among ants. 

The origin of termite castes has given 
rise to  much discussion and Grassi fol- 
lowed by  Jucci ascribe the differences be- 
tween the several types of individuals 
making up a community to the influence 

they extend the colony or found subsidiary communities, but 
little is known on this point. These peculiar forms produce no 

winged adults among their progeny, but 
only their own types and the sterile forms. 
The greater part of the duty of feeding 
the brood and nest-building is performed 
by the workers, while the soldiers are 
mainly concerned with defence. The 
large-jawed type of soldier is apparently 
less efficient in this respect than the nasute 
soldier, the pungent secretion of whose 
frontal gland having a very salutary effect 
upon ants which, it  may be added, are per- 
ennial enemies of termites. 

The feeding habits of termites are both 
complex and remarkable. Living and dead 
plant tissues form the staple food but ter- 

of nutrition. Other authorities, however, / mites have also developed an elaborate 
have shown that, in some species at ieast, Y,':::, , ~ : , ~ ~ O N ~ ~ , * " , ~ ~ ~ I T ~ ~ , " ;  system of mutual feeding or trophallaxis. 
t h ~  gouiig arc ;cpar&!c is!a P,vo types 

;;T1;;, 
when they emerge from the eggs. Some 

FIG. 4.-RET1CULOTER- individuals with small brain and eyes and 
M E s  V ~ ~ G ~ N I C U ~ ,  W I ~ G -  with the reproductive organs in a very 
LESS Q U E E N .  M A G N I F IE D  rudimentary condition, develop into ster- 
A B O U T  5 T I M E S ,  WITH N O  ile workers and soldiers; others with these 

TRACES O F  several organs normally developed grow 
W I N G S  into fertile reproductive forms. Very 
early in post-embryonic growth further differentiation proceeds 
and all the future castes become recognizable by small differences 
exhibited by the young. In  view of these facts it  appears probable 
that among termites caste differences are due to intrinsic causes 
within the eggs, and are not modifiable by external influences. 
A remarkable feature in the lives of the more primitive. termites 
which feed upon wood is the presence of enormous numbers of 
Protozoa in their intestines. Recent discoveries made by Cleve- 
land, following upon the earlier observations of Bugnion and of 
Imms, indicate that the Protozoa are actually beneficial to the 
termites, apparently breaking down the wood devoured by those 1 
insects and rendering i t  in a condition capable of being digested. I 
Cleveland has shown that by "sterilizing" termites of all Protozoa 

these insects are no longer capable of 
digesting wood and finally die, but if they 
be reinfected with these organisms their 
normal life and growth proceeds. 

At certain seasons of the year the nor- 
ma1 winged (macropterous) males and fe- 
males issue from well-established colonies 
in great swarms and after coming to the 
ground cast off their wings. Enormous 
numbers are devoured by birds, lizards 
and other animals, while the few survivors 
pair and found new colonies. The mated 
couple-king and queen-excavate a small 
chamber in wood, in the ground or other 
situation, and remain together, feeding 

FROM BANKS A N D  SNYDER,  "RE. 
and caring for the offspring until enough 

v l s l o N  OF THE NEARCTIC TER. workers or young nymphs have been 
MITES', (SMITHSOHIAH I N S T I T U T E )  reared t o  take over the duties. Mating 
F I G .  5 .- PRORHINOTER-  
MES S I M P L E X ,  goes on a t  irregular intervals, the king 

ABOUT cohabiting with the queen for life. Among 
TIMES the more primitive termites large nests 
contain numerous kings and queens, but in the higher forms only 
a single royal pair is present. I n  such cases the queen develops 
into a huge inert egg-laying machine, incapable of locomotion, and 
remaining with her relatively tiny mate in a special royal cell 
where the couple are fed and tended by their numerous progeny. 
I n  species of Termes the queen may possibly attain a length of 
four inches and may lay 4,000 or more eggs a day and many mil- 
lions during a lifetime of perhaps ten years. The brachypterous 
and apterous reproductive forms are usually regarded as sup- 
plementary royalties, which take the place of either of the 

F , =  a,-pRoRHin"rEr. They feed nns anather, asd xn;; eipeci;l!g 
M E S  s t r p r r x ,  S OLD IER.  the brood and royal forms, with regurgi- 
MAGNIFIED A B O U T  1 0  tated food, faeces and also saliva and 

there is also evidence that all castes pro- 
duce exudations of glandular products from the skin, which are 
licked by other members of the community: since the queen pro- 
duces the most copious and palatable exudation she is assiduously 

tended and licked by her brood. Some ter- 
mites, like ants, store up  food, especially 
lichens, fragments of grasses, etc., but 
the analogy between the two groups of 
insects is exemplified more strikingly in 
the case of fungus-growing termites. Cer- 
tain of the higher genera form comb-like 
fungus gardens and their nymphs graze in 
these miniature fields like so many tiny 
sheep; the soldiers and workers do not use 
this food, but the royal forms are fed 
upon it  like the young. 

The relations of termite communities of 
different species to  one another have been 

Y,'~,",'f,(~~,~,"ON~~,"~~~,"IT~~~ compitratively little studied. Sometimes 
F I G .  7.-NASIJTE SOLDIER several species share a compound nest, 
OF E U T E R M E ~  COSTARI- but their respective galleries are kept 
C E N S I S ,  MAGNIFIED 1 5  separate, while some soldierless species 
'IMES have only been found in the nests of kinds 
in  which that caste is present. A host of other insects or termito- 
philes live within the termitaria on much the same terms as 
myrmecophiles exist in ants' nests. 

GENERAL REMARKS ON INSECT SOCIETIES 
I t  is a remarkable fact, as Wheeler remarks, that among insects 

social habits have arisen no less than 24 different times in  as 
many different groups of solitary insects. The various examples of 
this type of behaviour represent, as has already been pointed out, 
very different stages in the evolution of their social system. I n  the 
simplest cases only mere rudiments of social behaviour are evi- 
dent, while a t  the other extreme are highly organized systems in- 
volving immensely populous communities, presenting many sim- 
ilarities or analogies to human society. Several writers have com- 
pared an insect society to a super-organism and, as Julian Huxley 
has remarked, the members of the community, although now func- 
tioning as parts, were descended from ancestors that functioned as 
wholes. The castes exhibit a differentiation of structure and func- 
tion corresponding with the division of labour among the organs 
of an animal body. A single individual is incapable of prolonged 
survival apart from other members of an insect community, 
almost as the separate organs of an animal body are incapable of 
independent existence. The workers and soldiers may be looked 
upon as the body of the super-organism, while the fertile mem- 
bers, representing the germ cells, form the organism that ensures 
the continuance of the species. 
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One of the most urgent difficulties in communal life is the supply 

of food. The members of a colony need a regular, abundant and 
easily available source of nourishment. Certain of the smaller 
and more primitive insect societies feed upon animal food, but the 
more highly organized and densely populated colonies of other 
species as a rule resort to  the more certain and abundant supplies 
afforded by the plant kingdom. The collecting and apportioning 
of food among adults and young, economy in i ts  use and com- 
petition with other organisms in securing supplies, all seem to 
have contributed to  the development of a special worker caste 
upon whom the onus of provisioning the colony rests. The re- 
productive instincts likewise present profound difficulties in com- 
munal life: unlimited exercise of this faculty would result in a 
population speedily overreaching its food supply and finally the 
disintegration of social life. The true social insects have overcome 
this difficulty because among them the full reproductive powers 
are confined to few individuals and aborted in the rest. Among the 
social Hymenoptera the colonies are essentially gynarchic, the 
female being the dominant sex: under this rCgime the males, 
apart from breeding purposes, are little more than social parasites. 
I n  the hive bee i t  is well known that after fertilization of the 
queen is achieved the luckless males are eventually driven out 
of the hive. On the other hand, among termites, as we have seen, 
both sexes participate in  the life of the society, and in this respect 
they more closely resemble the human species. 

The onset of social life has led to the development of com- 
munal nests wherein security is afforded to the inmates. The 
helpless, sedentary brood, massed together, is naturally fixed to 
a particular location and exposed t o  the attacks of enemies and 
changes of the elements. The need consequently arose for pro- 
tective habitations or even fortifications of various types suited 
for special requirements. Those social Hymenoptera, endowed 
with wings and adequate stings, chiefly nest above ground while 
the largely wingless, and on the whole more defenceless, ants 
and termites have mainly sought protection in a subterranean 
life. Social insects are highly successful in the struggle for ex- 
istence, as is exemplified by their abundance in individuals, as 
well as by the great variety of habitats they occupy and the extent 
to which such creatures as ants and termites have spread over the 
world. Tending 'of the brood by social insects has led to the 
intimate relationship that exists between the two generations, and 
consequently to the discovery by the parents of the palatability 
of the salivary or other secretions of their young. I n  this way 
trophallaxis or mutual feeding, previously quoted, has arisen, 
and the avidity of the parents for what their young have to offer 
them has developed in so many cases into a bond which has ex- 
tended and strengthened social behaviour. 

Social insects display an elaborate communism where indi- 
vidualism is submerged for the welfare of the community to a 
degree unattained in human society. Wheeler has stressed how 
tradition and social inheritance in  man have enabled him to pre- 
serve and accumulate his capital of culture and advancement, 
whereas social insects have to begin each new colony anew only 
with the structural and instinctive equipment provided by true 
or organic heredity. I n  this difference he sees the explanation why 
so little change has taken place in social insects, although they 
mere highly evolved before the origin of man. The distinction, he 
adds, is nevertheless not absolute, since social insects bequeath 
their nests, pastures and hunting grounds to  successive generations. 
Insects have not acquired the use of tools, but, on the other hand, 
they are the only animals besides man that have succeeded in 
domesticating other animals, and even plants, as well as enslav- 
ing their own kind. Means of communication, although not 
through speech, have undoubtedly been evolved by  means of the 
senses of smell and touch and also through sound production. I n  
the tropics insect societies are of considerable duration and are 
liable to  outstrip means of subsistence: just as the colonizing 
expeditions of man have gone forth to  establish themselves in 
fresh lands, the swarming propensities of bees, wasps and ants 
are for a like purpose. Specialization of individuals to  specific 
trades or duties in human society finds its analogy in the castes 
and differences of behaviour among the individuals of an insect 

community. Just as in man, the warrior caste has its place in 
insect society and defensive as well as attacking exploits are prev- 
alent. The nests of social insects, like human habitations and 
buildings, afford food and shelter for alien creatures and many 
are more or less tolerated by their insect and human hosts. Insect 
societies, to quote again from Wheeler, represent final and rela- 
tively stable accomplishments which have developed along purely 
physiological and instinctive lines, and this instinctive basis, with 
the consequent absence of education and tradition, constitutes a 
fundamental difference between them and human societies. 
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SOCIAL WSURANCE: see NATIONAL INSURANCE: HFALTH. 
SOCIALISM is the name given both to a widespread body of 

doctrines and to a world-wide movement taking many different 
forms. I t  has a long history behind i t ;  and the word has been used 
in shifting senses as the ideas behind it  have developed and the 
situations facing it  changed. A short and comprehensive definition 
is therefore impossible. We can only say that Socialism is 
essentially a doctrine and a movement aiming a t  the collective 
organization of the community in the interests of the mass of the 
people by means of the common ownership and collective control 
of the means of production and exchange. 

I t  is well to begin by ruling altogether out from the scope of 
this article certain popular uses of the term "Socialism" which 
were current, especially during the past generation. The well- 
known phrase "We are all Socialists now," and the constant 
references to "socialistic legislation," only serve to  obscure the 
real meaning of the word. "We are all Socialists now" only means 
that everybody in these days, whatever his politics, is ready to 
agree to a greater amount of Government intervention both in 
industry and in the affairs of society generally than most people 
even conceived as possible a generation ago. And "socialistic legis- 
lation" is, as a rule, only a phrase indicating disapproval of any 
measure which increases this collective intervention or seeks in  
any way to promote a more equal distribution of income among the 
members of the community. 

Again, almost any extension of local government activity, such 
as the taking over of a tramway system or an electric supply sta- 
tion, or the establishment of a municipal bank, is liable to  be 
referred to as "Municipal Socialism," even if the public body 
which does it  consists mainly of persons who are strongly opposed 
to Socialism. Socialists certainly urge the extension of municipal 
trading; but so do many persons who are not in any sense Social- 
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ists. These and similar uses of the word are accordingly left out 
of consideration in this article. 

We must, however, try to  make our initial attempt at a definition 
somewhat more precise. Socialism, we have said, is the name 
given at  once to a doctrine and to a movement. In  its early days, 
before there existed any widespread or clearly-defined Socialist 
movement, it was used chiefly as the name of a doctrine, or body 
of doctrines, and thus tended to be applied very widely to  all 
social theories which stressed the need for collective political or 
economic action in opposition to  the dominant individualist doc- 
trines. The so-called "Socialism of the Chair," which had a vogue 
in Germany during the second quarter of the 19th century, was 
called "Socialism" mainly in the broad philosophical sense; and 
*'Christian Socialism," in many of its manifestations, is Socialist 
only in the sense that i t  stresses, in opposition to individualism, 
the corporate nature of society and the need for social solidarity 
based on the fatherhood of God and the brotherhood of man. In  
more recent times, as  distinctively Socialist ideas have become 
embodied in a number of organized movements, national and inter- 
national, the tendency has been t~ think of social is^ more as a 
mnvpment than ;IS. a, d n r t r i n ~ ,  a n d  tn  wlrn i t  I I ~  rather a $  what the 
Socialists want than as  a definite body of theoretical dogma. For 
there exists no canon of Socialist doctrines on which all Socialists 
would agree. Karl Marx came nearest to  providing such a canon 
in his formulation of "Scientific Socialism" as contrasted with the 
"Utopianism" of his predecessors. But, while most of the Conti- 
nental Socialist parties profess to  base their policy on Marxism, 
and employ Marxian phrases and ideas for its expression, there 
are many different interpretations of Marxism, and, in any case, 
the fundamental doctrines of Marx himself form rather a philos- 
ophy of history and a critique of capitalist industrialism and ortho- 
dox political economy than a positive policy for Socialism to-day. 
Moreover, there are many Socialists, including the majority in 
Great Britain, who do not profess to be Marxists a t  all. 

From the Marxian standpoint, Socialism is the struggle of the 
working class, o r  proletariat, to  free itself from the domination 
of capitalism, and establish a new classless society coilectively 
controlled in the interest of the whole people. Marx nowhere 
formulates clearly either the nature of this new society or the de- 
tailed steps by  which it  is t o  be approached. H e  is far more 
interested in the struggle than in the goal to which it  tends; and 
any attempt to  forecast in detail the structure of a Socialist com- 
munity would have seemed to him mere Utopianism. The parties 
based on hlarxism follow the master's lead, and tend to define their 
policy in terms rather of the class-struggle between capitalists and 
labourers than of the positive ends sought in the struggle. The 
non-Marxist British Socialists, for their part, have usually been 
more concerned with the early stages in a gradual evolution 
towards Socialism than with the completed process. Only the 
Guild Socialists, of modern Socialist groups, have attempted to 
forecast in detail the structure of the new society they are seek- 
ing; and even their attempt is confined, in the main, to an outline 
of the structure of industry under a system of "workers' control" 
or  "industrial self-government." 

We have, then, in  attempting to make more precise our defini- 
tion of Socialism, to  avoid relating it  in our minds to any Utopian 
picture of the future. We can say that Socialists seek the common 
ownership and collective control of the means of production and 
exchange; but we cannot say that this involves either the "nation- 
alization" of all industries or some particular way of managing 
them. There are many possible forms of common ownership- 
nationally by the State, locally by municipalities or similar bodies, 
and, locally or nationally, by quasi-public trusts, guilds or corpora- 
tions acting on behalf of the public. There are also many possible 
forms of administration-directly by State or municipal depart- 
ments, by specially-constituted boards or commissions of experts, 
or by representative bodies of producers or consumers, or of both. 
All these forms of ownership and administration have had advo- 
cates among Socialists, and many Socialist plans embody features 
from several of them, or allow for diversity of experiment in 
different cases. Nor can it even be assumed that Socialists wish 
all the means of production to be publicly owned. If the vital 

and basic industries and services were under public control, many 
Socialists would be ready to leave smaller enterprises largely in 
private hands. 

I t  is, however, clear that, whatever might be the precise form 
of social organization desired, all Socialists would wish the vital 
aspects of the economic life of society to be brought under collec- 
tive control. This applies t o  production and distribution alike. 
One aspect of Socialism is the collective control of the productive 
forces; another, certainly no less important, is the collective con- 
trol of the distribution of the social income. For, fundamentally, 
the object of the control of production. is the abolition of poverty, 
unemployment and social classes, and the sharing out of all 
the wealth that the community is able to produce on more 
equitable lines than capitalism allows. 

All Socialists would agree that a more equitable distribution of 
the social income means a less unequal distribution. But, while 
some regard absolute equality of income as the only Socialist 
solution of the problem, others reject this view, and seek only 
to ensure an adequate minimum for all, and to limit within reason- 
able bounds the degree of inequality above this minimum. "To 
each according to his needs" has been a frequent cry among Social- 
ists as well as Anarchists, and many Swialists have regarded com- 
plete 'lCommunism," in  the sense of unlimited free distribution, 
as desirable for as many goods as can be produced in the necessary 
abundance. William Morris's Socialist Utopia, News from No- 
where, is purely Communistic in this sense of the term. But the 
conception of distribution according to need has commonly, as a 
practicai policy, been either re-stated as a conception of complete 
equality, on the ground that equality is, in face of the limitation 
of human resources, the nearest workable equivalent, o r  limited 
t o  a demand for an assured minimum standard of living. A desire 
t o  lessen inequality of incomes, a n d t o  use the State and taxation 
as  the means of achieving this, is all that can be safely assumed 
a s  the common doctrine of all schools of Socialists. 

The Socialist desire for a nearer approach t o  equaiity is not, 
however, confined to the region of incomes. I t  implies also the 
desire both for equality of political rights and for equality of 
economic and social status. Political democracy, Socialists often 
contend, can never be made a reality as long as gross inequalities 
of wealth and status are allowed to persist. Wealth, for example, 
gives its possessor the means of exerting a n  exceptional influence 
on political opinion, and often neutralizes the effects of formally 
democratic political institutions. Socialists, therefore, stand for 
political democracy completed and made workable by the abolition 
of class distinctions and of dangerous inequalities of wealth. This 
does not imply that they believe the means of transition to  Social- 
ism must conform to orthodox democratic ideas; for the Commun- 
ists, for example, repudiate existing political democracy as a sham, 
and insist that Socialism can be introduced only by  a revolutionary 
"dictatorship of the proletariat." This view is repudiated by the 
majority of Socialists outside Russia; and the Socialist parties 
usually attempt to  work towards Socialism by using the methods 
of parliamentary democracy. This, however, is a matter of 
expediency rather than of principle; whereas all Socialists, in- 
cluding Communists, believe that Socialism, once securely estab- 
lished, will organize its collective control of society on democratic 
lines. The "dictatorship" of the Communists is regarded only as a 
necessary instrument of the transition to a really democratic 
system. 

The differences of view among Socialists, and the difficulty of 
formulating any precise definition of the policy of Socialism, do 
not mean that Socialism does not constitute a clearly recognizable 
movement and body of tendencies in economic and social policy. 
I t  is indeed sometimes difficult to  say whether a particular organi- 
zation can properly be described as Socialist or not. The British 
Labour Party, for example, founded originally in 1900 as the 
Labour Representation Committee, on the basis of an alliance 
between the Socialist societies and the trade unions, had at  the 
outset no definite policy, and only adopted Socialist views grad- 
ually. There was, in its early years, a dispute at  the International 
Socialist Conference on the question whether its delegates ought 
to be admitted. Even to-day, though its policy is, in general, 
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clearly Socialist, it is quite possible for non-Socialists who agree 
with its immediate programme to be actively associated with it. 
The Continental parties, having for the most part a definitely 
Marxian basis, are, in  words, far more fully committed to  Social- 
ism; but it  does not appear that the verbal difference exerts any 
important influence on their policy. Broadly speaking, the political 
Labour movement is everywhere Socialist;, in that its declared 
policy conforms with the definition given at  the beginning of this 
article. Labour and the N e w  Social Order, the famous manifesto 
issued by the British Labour Party in 1918, is perhaps the best 
and clearest short exposition of moderate and evolutionary 
Socialist policy that has yet been produced. 

O r i g i n  of the Name.-The words Socialism and Socialist ap- 
pear to  have come into use at  nearly the same time in both Eng- 
land and France about 1830. They were employed to describe, in 
Great Britain, the teachings and the followers of Robert Owen, 
with his "social system," and, in  France, those of Fourier and 
Saint Simon. Thereafter, the words remained in use, but were 
often very loosely applied. Survivals of their loose application 
are to be seen in the names of certain modern political parties, 
such as the Christian Socialists in Austria and the Socialist-Radi- 
cals in France. Neither of these parties is Socialist a t  all in the 
modern sense of the word as defined above. 

The name acquired a more precise denotation with the growth 
of Socialist parties in various countries. But the movements out 
of which these parties grew were more often called "Communist" 
in their earlier stages. The "Communist Manifesto," drafted by 
Karl Marx and Friedrich Engels for the Communist League and 
issued in the "year of revolutions," 1848, is generally regarded as 
the starting point of modern Socialism. I ts  second stage is marked 
by the creation of the International Working Men's Association in 
1864, under Marx's leadership (see INTERNATIONAL); but the 
name "Socialism" was not generally applied until Socialist and 
Social Democratic parties were organized in France, Germany and 
elsewhere on a permanent basis (German Social Democratic La- 
bour Party 1869-ref ormed I 875). The International Socialist 
Bureau, linking up these parties, was not founded until 1900, 
though a number of international Labour and Socialist Congresses 
had been held a t  earlier dates. 

The denotation of the Socialist movement thus gradually be- 
came plain during the last quarter of the 19th century. The con- 
notation of the word socialism began to be more clearly defined 
a t  the same time. Though Marxism never commanded the alleg- 
iance of all who called themselves "Socialists," it was above all 
Marx who first gave Socialism as a body of economic and political 
doctrine a definite form. This process, begun in the C o m m u ~ i s t  
Manifesto of 1848, was carried on in Marx's later writings and 
manifestoes, and above all in the first volume of Das Kapital 
(1867). Marx and his followers distinguished their doctrines, as 
"Scientific Socialism," from the Utopian Socialism which had gone 
before. Owen, Fourier, Saint Simon and other Socialist fore- 
runners they regarded as unscientific Utopia-builders, whereas 
Marxism professed to base itself on a scientific explanation of the 
movements of history. The materialist conception of history, 
working itself out in a succession of class struggles, became the 
scientific basis of the new Socialist movement which arose under 
Marxian inspiration. The programmes and policies of the new 
Socialist parties of the '70s and '80s were conceived in Marxist 
terms; and for a time it  seemed as if Marxism and Socialism could 
be regarded as practically identical. (For an account of Marx's 
doctrines and activities, see the article MARX, KARL.) 

Practically, the most important outcome of Marxian Socialism 
was the close identification of Socialism with the working-class 
movement. Basing his theory of Socialism upon the class struggle, 
Marx necessarily regarded the working-class, or proletariat, as the 
instrument by which Socialism would be created. The task of 
the Socialists was, therefore, the political and economic organiza- 
tion of the working-class, and its education in class-consciousness 
and collective action. The close connection between Socialism and 
such working-class movements as trade unionism, regarded as the 
instrument of the class struggle in the industrial field, arises 
naturally out of the Marxist view of Socialism. Modern Socialist 

propaganda has been, above all, an attempt to bring the organized 
workers over to a faith in Socialism, to permeate the trade unions 
and other working-class bodies with Socialist ideas, and to create 
Labour parties, as in Great Britain, on a Socialist basis and with a 
Socialist policy. Modern Socialism is more than a working-class 
movement, and many are Socialists who are not "proletarians," 
or workers in the ordinary sense of the word. But everywhere the 
Socialist movement is predominantly working-class, and acts in 
close conjunction with trade unions and other working-class bodies. 

E a r l y  History.-Although the words Socialism and Socialist 
came into use only in the first half of the 19th century, many of 
the ideas now associated yi th  Socialism have a far longer history, 
and many earlier writers and reformers are nowadays often 
called Socialists. Socialist elements, for example, are discerned in 
the Mosaic law and in the writings of Amos, Hosea and Isaiah, as 
well as in the so-called "Socialism of the gospels," on which many 
mediaeval Communist doctrines were explicitly based. The  
ordered and stratified social system of Plato's Republic is often 
called "Socialist," and clearly is so if Socialism is only the 
antithesis of individualism and laissez-faire. The idea of an 
ordered society based on community of goods appears again and 
again in the history of political and religious speculation, from the 
days of the ancient Greeks through Roman and mediaeval times 
to the modern world. I t  is possible to  trace many communistic 
elements in the social institutions of primitive peoples, and there 
have been theories which represented the rise of individualism 
and private property as a fall of man from an ideal primitive 
communism. 

As we come nearer modern times, there are clearly large ele- 
ments of Socialism and Communism in such works as More's 
Utopia and Campanella's City  of the Sun;  and in the 17th and 
18th centuries, though Utopia-making went out of fashion, doc- 
trines resembling modern Socialism in one or another respect 
were abundant. Gerrard Winstanley and the Diggers, Peter 
Chamberlin, John Bellers and James Harrington, all in their 
several ways emphasized the vital influence of the economic organi- 
zation on the political and social condition of the people, and 
sought to bring economic institutions under some sort of collective 
control. And, in 18th century France, before the Revolution, 
while Rousseau attacked the influence of inequality on social insti- 
tutions and stressed the authority of the State as the embodiment 
of the general will, writers such as Mably and Morelly worked out 
social systems based on communism and collective organization 
of the economic forces of society. On the morrow of the Revolu- 
tion, the Conspiration des Egaz~x of Gracchus Babeuf and his fol- 
lowers struck the first definitely proletarian note in modern 
revolutionary history, and influenced not only the French Social- 
ists of the next generation, but also, through James Bronterre 
O'Brien, the English Chartists. 

I t  is not, however, very profitable, at any rate in this brief 
treatment, to delve deeply into the history of those doctrines and 
movements which can be regarded as, in this or that respect, antic- 
ipations of modern Socialism. The Socialism with which i t  is 
necessary to deal here owes its rise to the growth of large-scale 
production based on machinery and steam-power. I t  made its 
appearance when the changes in methods of production and trans- 
port, usually described as the "Industrial Revolution," had created 
the modern working-class or "proletariat," and had caused that 
class to organize in some degree for common protection against 
the evil effects of the new industrial conditions. There was plenty 
of misery among the workers long before the "Industrial Revolu- 
tion," and plenty of attempts to make a stand against i t  were 
made. But continuous working-class organization, and Socialist 
doctrines aiming at  the collective control of the means of produc- 
tion in the interests of the workers, alike date from the rise of 
the factory system, which not only subjected them to a n  un- 
familiar and bitterly resented discipline, but also, by  massing them 
together in factories and industrial towns, made agitation among 
them easier, and combination the natural means of seeking redress. 

Socialism of this type naturally arose first in Great Britain, 
which, in the latter part of the 18th century, took the lead in the 
transformation of economic processes by the application of 
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machinery and steam-power. The real foundations of modern 
Socialism were laid m Great Britain during the first three decades 
of the 19th century. The Radical and revolutionary writers and 
leaders of the later 18th century in Great Britain can, for the most 
part, not be called Socialists. Ogilvie and Tom Paine were Radi- 
cal land reformers; and Paine put forward advanced Radical 
views on taxation and the development of social services under 
the State. But neither was a Socialist in any real sense; and even 
Thomas Spence, whose followers, the "Spencean Philanthropists," 
are often regarded as the first English Socialists, was an advocate 
of land nationalization hardly conscious of the problems presented 
by the new industrialism. William Godwin, whose Political Justice 
was the bible of intellectual Radicalism at  the end of the 18th 
century, was far more Anarchist than Socialist, and barely 
discussed the organization of industry. 

This was natural; for it was not until the end of the Napoleonic 
Wars that there was opportunity for an articulate working-class 
movement to develop in Great Britain, or that the problems of the 
new industrial system forced themselves on public attention. 
British Socialism, as a theoreticai movement, was born in the 
decade which followed the battle of %'ater!oo; and this dccadc 
saw also the beginnings of effective political and industrial com- 
bination among the workers in the rapidly-growing factory 
districts. 

Owenism.-Robert Owen, the great and successful textile em- 
ployer of New Lanark, was the first to  formulate the doctrine of 
Socialism in comprehensive form, and to his followers the name 
"Socialists" was first applied, though he himself commonly spoke 
of his scheme as "the social system," or "the rational system for 
the organization of society," or, sometimes, as "the New Moral 
World." Owen first appeared as a Socialist in the years immedi- 
ately after 181 j. Known earlier as a great educational and factory 
reformer, he was led by the distress and unemployment which 
followed the peace to formulate and propose to the Government a 
scheme for the productive employment of the poor in "villages of 
co-operation." Rejected by the Government and by the rich, to 
whom Owen next appealed, this scheme was taken up  by the 
workers, and Owenite societies, with a predominantly working- 
class membership, were formed all over the country. The growing 
trade unions were largely captured by the new doctrines, and in 
1830 and the following years Owen found himself a t  the head of a 
great working-class movement seeking to establish Socialism by 
means of industrial organization and action. Then, in 1834, the 
Grand National Consolidated Trades Union, attacked by em- 
ployers and Government alike, went to  pieces, and Owenism shrank 
up into small propagandist groups, whose greatest achievement 
was the creation of the Co-operative movement. Socialism, as a 
doctrine commanding a wide body of adherents, died away in 
Great Britain, and had to await, for  its revival, the coming of 
Marxism as an international force among the workers. 

Robert Owen's Socialism did not begin as, and was never in its 
creator's mind, a class movement. That was, in large part, why 
Marx called i t  "Utopian." Owen became a working-class leader, 
not because he wished to appeal t o  one class alone, but because 
only the workers followed his leadership. H e  was essentially a 
philanthropic reformer, acutely conscious of the evils of the in- 
dustrialism by which he had made his wealth, and confident that 
these evils could be prevented, and the new productive forces 
turned to the benefit of mankind, by proper organization and 
control. H e  believed the evils of industrialism to be due mainly 
to two causes-competition and bad education. For competition, 
which forced down the standard of life and set man against man, 
he desired to  substitute a co-operative control of industry, in order 
that production might everywhere be maximized in the interests 
of all, and the product distributed among all according to need. 
But he believed that men would only give up competition and live 
CO-operatively if, in childhood, they were educated in the right 
social ideas. His Socialism was, therefore, founded on education, 
and he was out of his element when he was called upon to lead 
a great working-class movement which sought to establish Social- 
ism and co-operation by mass action without changing the hearts 
of men by education. But Owen was also an extraordinary opti- 

mist; able to believe that the hearts of men in the mass could he 
suddenly changed by the proclamation of his new doctrines. In  
this spirit, he accepted the r6le of working-class leader; but the 
failure of his great trades union, instead of discouraging him, 
merely sent him back to spend the rest of his life, undismayed, in 
educational propaganda on behalf of his ideas. 

The two decades which saw the rise and fall of Owenite Social- 
ism as a mass movement were fertile in the growth of Socialist 
theories. Writers such as Thomas Hodgskin (Labour Defended, 
1825), attacked the orthodox economists, and drew Socialist deduc- 
tions from Ricardo's subsistence theory of wages; while William 
Thompson (Distribution of Wealth, 1824), combined constructive 
Owenite Socialism with destructive criticism of the Ricardians. 
J. F. Bray, Charles Hall, John Minter Morgan, Piercy Ravenstone, 
T. R. Edmunds, John Gray and George Mudie are also among the 
writers who, during these decades, formulated, on broadly Social- 
ist lines, a powerful indictment of capitalist society, reinforced by 
Thomas Carlyle's denunciation of the Manchester school, and by 
the Radical political writings of William Cobbett and a host of 
working-ciass journaiists. Apart from Gwen, no writer a t  this 
;tags designed a Socialist scheme; I. -' 'L- --------'- ULL LIIC IIIUVcIIICIIL> 

of working-class Radicalism, from the Spenceans of 1816 to the 
Chartists of the '30s and '40s, were strongly imbued with anti- 
capitalist economic doctrines. Engels, and to a less extent Marx, 
were in  close touch with the Chartists, and there is a direct line of 
succession from the Chartist and kindred movements of the '40s 
to the Marxian agitation of 1864 and the following years. 

F r e n c h  Socialism.-Meanwhile, in France, Socialism had been 
pursuing an independent course. Count Henri de Saint-Simon 
(1 760--1825) began to develop his Socialist views about the same 
time as Owen in Great Britain, while Fran~ois  Marie Charles 
Fourier ( I  7 72-183 j )  , although he outlined his Socialist scheme as 
early as 1808, had little influence till a good deal later. Both 
these writers belong, far  more than Owen, to  the category of 
Utopian Socialists; for neither had a t  any stage the same con- 
nection as Owen with the organized working-class movement, for 
which, in France, the time was not yet ripe. Saint-Simon's scheme 
was, in essence, a plan for the ordered government of society by 
economic experts. Out of it  arose, after his death, a powerful 
school of thinkers, including Bazard and Enfantin. I t  greatly in- 
fluenced Comte, and left i ts most abiding mark in the development 
of Positivism, rather than on Socialist thought. Fourier's plan of 
phalanstkres was far more like Owen's scheme for Villages of Co- 
operation; but it, too, was developed rather as an abstract pro- 
posal for the perfecting of human institutions than as  an attempt 
to  deal wlth the positive evils of contemporary industrial society. 
Both the Saint-Simonians and the Fourierists founded societies in 
Great Britain; and these were found now disputing and now 
collaborating with the Owenites. 

French Socialism entered on a new phase after the Revolution 
of 1830. ConsidCrant carried on the tradition of Fourier. Louis 
Auguste Blanqui began his long career of insurrectionary organi- 
zation. Louis Blanc, in 1840, published his famous tract, L'Orgalzi- 
safion du Travail. P. J. Proudhon, in  the same year, startled Paris 
with his first important work, Qu'est ce que la Proprie'te' The 
stage was being set for the French Revolution of 1848, in  which, 
for the first time, the gulf between Socialists and ordinary 
Republicans was made clearly manifest, and, outside England, a 
proletarian movement made its distinctive appearance. 

Of these leaders, Blanqui, who spent the greater part of his 
life in prison under successive French Governments, counts, not as 
a theorist, but as the most persistent revolutionary organizer in 
Socialist history. His was largely the work that went to the mak- 
ing of the Paris Commune of 1871 ; and it was the misfortune of 
the Commune that the Versailles Government had him safe in 
prison before it  was proclaimed. Proudhon counts less as a Social- 
ist than as a theorist of Anarchism and a powerful influence on 
the development of French trade union and Co-operative thought. 
Louis Blanc, with his scheme of national workshops (q .v . ) ,  be- 
longs more properly to  the Socialist tradition. Like Owen, he 
attacked the vices of competition, and urged that the State should 
eliminate the capitalist by  establishing workshops of its own, to he 
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handed over subsequently to the workers to control. Blanc was a 
member of the revolutionary Government of 1848, but the work- 
shops started by that Government were a mere travesty of his 
scheme, and were deliberately crushed b y  the anti-Socialist 
majority in the Government. His ideas, and those of Buchez, 
helped to inspire the Christian Socialistsin England, where Charles 
Kingsley contrasted Blanc's plan for the organization of labour 
favourably with the purely political demand of the Chartists. 

Marxism.-The French Socialism of 1848 was crushed aut in 
the series of events which led u p  t o  the COT@ d' ;tat and the 
proclamation of the Second Empire. English Owenism had already 
shrunk up  into a tiny sect, after giving birth to the co-operative 
movement, which speedily lost its original Socialist policy. Chart- 
ism was already on the way to dissolution before the failure of the 
demonstrations and petition of 1848. The Communist League, the 
international body Tvith which Marx was associated, disappeared 
in the wave of reaction which spread over Eucope as  one by one 
the revolutionary movements of 1848 were liquidated. Socialism 
remained alive only as the creed of isolated sects, often of exiles. 
I t  did not again grow to any considerable stature until the coming, 
in 1864, of Karl Marx's International Working Men's Association, 
commonly known as the "First Inf+ernational." 

The First International had its headquarters in  England through- 
out its earlier and influential years of life. But this does not mean 
that Socialism was strong in Great Britain. After the collapse of 

' Chartism, the British working-class movement played for some 
time little part in politics, but devoted itself to  the building up on 
moderate lines of strong trade unions and co-operative societies. 
In the early '60s, the leaders of the movement began a vigorous 
agitation for the extension of the franchise and the fuller legal 
recognition of trade union rights. The country was very prosper- 
ous, and, aided by the prosperity, working-class organizations 
grew apace. Marx was able to  enlist the sympathies of the British 
leaders for the task of economic and political agitation among the 
workers abroad; but they were never brought to  accept his Social- 
ist ideas, or made really conscious of the revolutionary policy for 
which the First International stood on the Continent. 

Gradually, in the later '60s) Marx and his colleagues built up the 
International, in  one country after another, into a powerful organi- 
zation of which Governments became deeply afraid. Especially 
did it  take root in Germany, where i t  gave birth to  the Social 
Democratic Labour Party, headed by Marx's followers, August 
Bebel and Wilhelm Liebknecht. Here Ferdinand Lassalle (1825- 
1864) had founded his General Workmen's Union in 1863, and 
after his death the division between his followers and those of 
Marx persisted until 1875, when the two parties united on the 
basis of the famous "Gotha Programme," strongly criticized by 
Marx himself for  its concessions to  the Lassallian standpoint. In  
France, the Marxists contended for influence with the secret 
societies organized by  Blanqui and his colleague, Barbks, and with 
the followers of Proudhon; but they played, in Blanqui's absence 
in prison, the leading part in  the ill-starred Paris Commune of 
1871. The defeat of the Commune, and the savage repression 
which followed it, wiped out French Socialism, for the time, as an 
effective force. But there was soon a revival; and the Parti 
Ouvrier founded by Jules Guesde i n  1875-76 was a strictly 
Marxist body. French Socialism, however, long continued to be 
torn asunder by  conflicting tendencies, and especially by the 
strength of Proudhonist and Anarchist influences, which were 
dominant in the trade unions and prevented any effective alliance 
between the political and industrial forces. Not until 1905 was 
unity achieved even among the rival political groups; and even 
then the hostility between the Socialists and the trade unions 
remained unappeased. 

In Italy and Russia, Marxism had to contend with the powerful 
influence of Michael Bakunin, which eventually helped to tear 
the First International asunder. Bakunin founded, in 1868, an 
International Social Democratic Alliance, which was rather Anar- 
chist than Socialist in doctrine. Temporary compromises were 
patched up;  hut in 18 j 2  at  the Hague conference the quarrel again 
reached breaking point. Bakunin and his followers were expelled 
by the Marxists from the First International, and, on Xlarx's mo- 

I tion, the seat of the International was moved from London to Kew 
York, where it  expired four years later. I ts  period of influence 
had virtually ended with the fall of the Paris Commune in 1871, 
which had scared away most of its more moderate supporters. But 
it  left its permanent mark on Europe, by laying the foundation 
for the national Socialist parties which sprang u p  during the 
following decade in almost every country. 

N a t i o n a l  Movements.-After the fall of the First Interna- 
tional, the history of Socialism becomes a history mainly of sep- 
arate national movements. Germany, where Marx's doctrines had 
taken the deepest root, supplied the main driving force. From 
1878 to Bismarck's fall in 1890, Socialism in Germany was pro- 
scribed by special laws, and the agitation had t o  be carried on 
mainly from abroad. I t  grew fast none the less, and, when the 
German Social Democratic Party was again able t o  appear i n  the 
open, in 1891, the Erfurt Programme of that year was a purely 
Marxist dotument. Thereafter the German Social Democrats 
rapidly increased in parliamentary power. With this growth went 
a gradual evolution of doctrines within the party, as  the revolu- 
tionary ideas of Marxism were challenged by "revisionists" 
desirous of working less for a sudden overthrow than for  a gradual 
transformation of capitalist society. The "revisionists," headed 
by Eduard Bernstein, who had been greatly influenced by British 
labour developments, were officially defeated in 1903 a t  the party 
congress; but in fact their doctrines permeated the majority of 
the party, making it  less and less revolutionary in its real policy, 
even while it  scrupulously preserved the Marxist phraseology of 
the preceding generation. 

Meanwhile, in  Great Britain, the great outburst of labour and 
trade union activity in the '60s and early '70s had been brought 
to an end by the serious trade slump of the later '70s. Between 
1864 and 1874, it  looked as if the British trade union leaders were 
well on the way to create a separate Labour Party. But after the 
slump, Labour, seriously weakened, fell back on a dependant 
alliance with the Liberal Party. Such working-class candidates as 
entered parliament sat there as Liberals, and Socialism, never 
strong, was wiped out as an effective influence. 

I t  returned, under Marxist inspiration, in the early '80s. I n  
1881 Henry Mayers Hyndman, previously a well-known Radical 
journalist, founded the Democratic Federation, which speedily 
accepted Marxian ideas, and, in  1884, adopted the name "Social 
Democratic Federation" and a complete Socialist programme. 
I n  the same year, a split within this body led to the creation of 
the Socialist League, headed by the famous poet, William Morris, 
and inspired rather by anarchist-syndicalist ideas in  opposition 
to the purely political Marxism of the S.D.F. These two bodies 
conducted a widespread agitation during the severe trade slump 
which culminated in 1886, and were largely responsible for the 
outburst of aggressive trade unionism among the less skilled 
workers which found its chief expression in the great dock strike 
of 1889. 

Marxism, however, was not destined at  this stage t o  capture 
the British Labour movement. Already, in the '80s, Sidney Webb 
and other leaders of the Fabian Society were developing a mod- 
erate and evolutionary Socialism which based its economics 
rather on Jevons and John Stuart Mill than on Karl Marx, and 
aimed rather at  permeating the existing parties with socialistic 
ideas than a t  creating a definitely Socialist party. Fabia~z Essays 
(1889) gave expression to this new doctrine; and this book was 
followed up with a wealth of well-written tracts advocating 
various forms of constructive semi-socialist legislation. 

At the same time, the younger trade unionists, largely stirred 
into action by the Marxist S D.F., were beginning l o  repudiate 
its doctrine, and to aim at  the creation, not of an avowedly SO- 
cialist party, but of a more moderate Labour Party, into which 
there would be more hope of drawing the trade unions and the 
main body of the workers. James Keir Hardie, a young Scottish 
miner and a convert from Liberalism, became the leading exponent 
of this non-dogmatic Socialism, which eschewed theories and 
based itself and its appeal to the workers on a n  evolutionary pro- 
gramme of social reform. The result was the creation, in 1893, of 
the Independent Labour Party, as a rallying point for the "New 
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Unionists" and other exponents of Labour-Socialism. One of the 
main objects of the new body was to draw the trade unions as 
organized bodics, into politics, and so to get behind it  the main 
body of workers. This aim was largely achieved when, in 1899, 
the Trades Union Congress at  last voted in favour of creating an 
independent working-class party based on a trade-union-Socialist 
alliance, The Labour Representation Committee, which in 1906 
became the Labour Party and entered politics as an effective 
force, was accordingly created in 1900, with the I L.P. as its 
chief driving power, and the Fabians as its counsellors on ques- 
tions of practical policy. These developments, as we have seen, 
reacted on German Socialism, and caused Social Democracy in 
Germany, despite the nominal defeat of Bernstein's "revisionist" 
party, largely to re-model its tactics on non-revolutionary lines. 

Indeed, in the early years of the 20th century, as Socialism 
became in one country after another a powerful parliamentary 
force, there was a notable modification of its revolutionary atti- 
tude. I n  practice, Socialist parties which had won a substantial 
representation in parliament found themselves growingly impelled 
t o  work for the iniprovenient of current legislation on social 
questiens, a"c!o zppe:! to the e!ecterate, zct  as revc!utienaries, 
but as constitutional reformers seeking a peaceful transformation 
of the social system. Only where, as in Russia, Socialism was 
still outlawed, and unveiled autocracy remained in being, did 
Marxian ideas survive in their original simplicity. 

On the eve of the World War, almost every developed country 
possessed a powerful Socialist or Labour Party, with numerous 
representatives in parliament; but in no case, except Australia, 
had the Labour Party achieved a clear majority. I n  Great Britain, 
indeed, political development had lagged behind; for the Labour 
Party had only become properly organized in 1906, and was, in  
1914, still but a small group in comparison with the French or 
Gernlan Socialists. I t  was, moreover, in the years immediately 
preceding the war, subjected to  an increasing amount of criticism 
for its compromising tactics and its virtual alliance with Liberal- 
ism in the House of Commons. These were the years during 
which a great wave of labour unrest spread over Europe, and 
new doctrines of Syndicalism and Industrial Unionism, originat- 
ing in France and America, sought to speed up the pace of 
economic evolution by resort to  industrial action. There were 
great strikes in England, and new conceptions of Socialism began 
to make headway. I n  particular, the idea of the control of indus- 
try by the workers through their industrial organizations was 
widely preached, and traditional 'conceptions of Socialism were 
attacked as making for bureaucracy and denying the democratic 
demand for self-government in the industrial as well as in the 
political sphere. I n  Great Britain, Guild Socialism made rapid 
headway as the expression of this demand for "workers' control." 

Both the prevalent industrial unrest and the re-statement of 
Socialist doctrines were checked for the time by  the outbreak of 
war in 1914. The  issues of war sharply divided the Socialist 
forces. I n  every belligerent country some Socialists supported 
and some opposed the participation of their Governments. I n  
the leading countries, except Italy and Russia, the majority sup- 
ponted participation; but in each case a powerful minority took 
the opposite view, and the Socialist movement ran considerable 
risk of dissolution in consequence of the cleavage. I n  Great 
Britain, for example, while the Labour Party officially supported 
the war, the Independent Labour Party, which was one of its 
constituent bodies, opposed it. I n  Germany, the Social Demo- 
cratic Party split into two rival bodies, the larger supporting 
the war and the smaller hostile; and in France an almost similar 
situation arose, though a positive split was, for the time, averted. 

T h e  Russ ian  Revolution.- This was the situation when, in 
1917, Russia broke out into open revolution. The Russian Social- 
ist movement, persecuted and proscribed by Czardom, had been, 
throughout its career, revolutionary by the necessity of its condi- 
tion. I t  was, however, sharply divided into rival parties. The 
largest, the Social Revolutionary Party, was active mainly among 
the peasants, and was inclined to terrorist tactics and out of touch 
with West European Socialism. The Social Democratic Party, 
formed on a Marxian basis towards the end of the 19th century, 

had divided, in 1904, into two rival groups-the Mensheviks 
aiming at  collaboration with the middle-class parties in the estab- 
lishment of a constitutional republic as a step to  Socialism, and 
the Bolsheviks, who stood for a complete transformation t o  
Socialism by means of a revolution to be carried through by the 
"dictatorship of the proletariat." Both parties appealed t o  Marx 
as their master, the Mensheviks interpreting Marxism in accord- 
ance with the revised practice of the West European Social Demo- 
cratic Parties, while the Bolsheviks adhered to the revolutionary 
ideas advocated in the Communist Manifesto of 1848 and the 
publications of the International Working Men's Association. 

The first Russian Revolution of 1917, carried through with the 
collaboration of Mensheviks, Social Revolutionaries and middle- 
class Liberals, commanded the universal support of Socialists in 
all countries. The second, by which the Bolsheviks, aided by a 
section of the Social Revolutionaries, seized power and pro- 
claimed the "dictatorship of the proletariat," sharply divided 
European Socialism. The division was accentuated when the 
Bolsheviks, having established themselves in  power, proclaimed 
themselves the Comn~tnis t  Party, established a new Comniunist 
Internntienzl, and set out tn fester a world revnlctior, or, ;jrjcci- 
ples which they professed to derive directly from hlarx's writings, 
and especially from the Communist manifesto of 1848. The  new 
Communist leaders then denounced the Social Democrats as 
"social traitors," guilty of the sin of repudiating Marxism and 
collaborating with the bourgeoisie for the maintenance of capital- 
ism; and the Social Democrats retorted by attacking the Com- 
munists as tyrants who had crushed out liberty and democracy in 
Russia, and imposed their will by force on the mass of the com- 
mon people. 

European Socialism was rent asunder by this conflict, which 
was far more severe on the Continent than in Great Britain. In  
Germany, the Social Democrats maintained their position despite 
the rise of a powerful Communist Party. I n  France, the majority 
of the Socialist Party actually went over to Communism, and the 
Socialist Party was reconstituted as a minority group, which has 
since electorally regained the upper hand. The sharp division of 
Italian Socialism into Communist, semi-Communist and anti- 
communist factions greatly helped to prepare the way for the 
triumph of Fascism, which has now driven what remains of Social- 
ism in Italy completely underground. The leaders of the anti- 
Bolshevik Socialist bodies in Russia, driven from their own 
country, helped to embitter the conflict elsewhere. European 
Socialism was divided into two warring camps, organized respec- 
tively in  the Labour and Socialist International (created to succeed 
the pre-war International Socialist Bureau as the organ of con- 
stitutional Socialist and Labour parties), and the Third, or Com- 
munist, International, organized from Russia as the centre for 
the propaganda of world-revolution. 

I n  Great Britain, Communism has remained too weak t o  be 
more than a nuisance to the Labour Party, and a useful bogey to 
be held up by  anti-Socialists in order to scare the electorate. The 
trade union basis of the British Labour Party makes a split far 
harder to  bring about than it  is where Socialist parties are or- 
ganized apart from the trade unions; and in any case the fol- 
lowing of the Communists in Great Britain has remained too small 
for them to become an effective political force. Nevertheless, here 
as elsewhere, the Russian Revolution of 1917 has exerted a pow- 
erful influence on Socialist opinion, combining with the evolution 
of economic forces t o  undermine belief in the stability of the 
present economic and political order, and giving a stimulus to  
aggressive trade union action, which found its chief expression in 
the great strikes of the years following the war, and culminated in 
the abortive "General Strike" of 1926. On the whole, of late the 
influence of Communism in the world has declined, as one coun- 
try after another has to some extent settled down, and the possi- 
bility of world-revolution has receded. But it remains a powerful 
movement, now in most countries sharply distinct from orthodox 
Socialism, which continues, in despite of it, t o  move slowly 
forward towards the constitutional conquest of political power. 
Already a number of the leading European countries have had, 
for short periods, Socialist or Labour Governments, n hich have 
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held office, by temporary sufferance of other parties or by virtue 
of their divisions. Great Britain had such a Government in 1924; 
Sweden has had more than one; Germany has, in 1928, a Social- 1 
ist chancellor. I t  is not likely to  be long before, in more than 
one European country, a Socialist Government is able t o  take 
office with a clear parliamentary majority behind it. 

I n  this growth of world Socialism, the United States signifi- 
cantly lag behind. The American Socialist Party is still politically 
an impotent group, and the trade unions still reject all attempts to  
draw them into organized political activity on party lines. Amer- 
ican economic conditions are still markedly individualistic, and 
American wages and opportunities, for the minority of skilled 
workers, good enough to hold back any strong development of a 
Socialist movement. Europe, with its far more homogenous work- 
ing class and its far more limited ability to  give the workman, 
under capitalism, an opportunity of bettering his position, is in 
a different situation, and all over Europe, except in the areas 
temporarily dominated by Fascism and analogous movements, 
Socialism continues t o  gain ground. 

Socialist Policy.-The distinction between Socialism, as  rep- 
resented by the various Socialist and Labour Parties of Europe 
and the New World, and Communism, as represented by the 
Russians and the minority groups in other countries, is one of 
tactics and strategy rather than of objective. Communism is 
indeed only Socialism pursued by revolutionary means and mak- 
ing its revolutionary method a canon of faith. Communists, like 
other Socialists, believe in the collective control and ownership 
of the vital means of production, and seek to achieve, through 
State action, the co-ordinated control of the economic forces of 
society. They differ from other Socialists in  believing that this 
control can be secured, and its use in the interests of the workers 
ensured, only by revolutionary action leading to the "dictatorship 
of the proletariat" and the creation of a new proletarian State 
as the instrument of change. The existing States and parliaments, 
which the orthodox Socialists seek to capture and use as the 
agents of social transformation, the Communists denounce as 
purely capitalist institutions, which must be forcibly overthrown 
before the constructive work of Socialism can even begin. This 
doctrine, derived from Marx's Communist manifesto of 1848, is 
forcibly developed by Lenin in his book, The State and Revolu-  
t i o n  (1g17), which gives the clearest account of the underlying 
political theories of the Communist Party. I t  follows from this 
view that the orthodox Socialists, who seek to use the existing in- 
stitutions of State and parliament as the agents of gradual social- 
ization, are regarded by Communists as the worst enemies of the 
workers, and denounced with a vigour far exceeding that which 
is meted out t o  the defenders of capitalist society. 

Apart from this fundamental cleavage, Socialist ideas have 
undergone considerable transformation in recent years. All schools 
of Socialists still urge the transference of large-scale industry 
from private to public ownership; but mere State Socialism, 
or nationalization of the old type, is no longer a satisfying 
conception to Socialists of any school. Partly under Guild Social- 
ist influence, and partly as a result of changes in  the economic 
situation, all Socialist programmes now insist that the Socialist 
State must create special economic organs for the administration 
of industries under public control, and that the workers must be 
given some participation in the management of these services. For 
example, whereas before the war the British miners urged merely 
the nationalization of the coal industry by its transference to a 
State de~artment .  thev now. in coniunction with the Labour 
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Party, that it  s$ould be admiiistered by  a representative 
commission, and its policy co-ordinated with that of allied services 
by a n  expert power and transport board holding a largely inde- 
pendent position. Similarly, the French unions have put forward 
a new plan of "industrial nationalization," and the problem of 
lLworkers' control" has appeared largely in German schemes of 
socialization since the war. Guild Socialism, influential during and 
af ter  the war in  drawing attention to these problems of the con- 
trol of industry, appears now to have made its distinctive contri- 
bution to Socialist thought and policy, and to have become 
merged in the general body of revised Socialist doctrine. 
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Note. In addition, there are in most countries Communist parties 
affiliated to the Third International, and in some others Socialist or 
Labour Parties not belonging to either International. 

The war and its aftermath have everywhere brought Socialism 
far nearer to the tests of practical experience and responsibility. 
Naturally, under these conditions, difficulties are  more clearly 
seen, new problems come to the front, and differences previously 
latent tend to become more pronounced. I t  would take a bold 
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man to prophecy what will be the outcome of the present disputes 
between Communists and orthodox Socialists. I t  may be that the 
need for unity in  pursuit of economic ends will, in the long run, 
reunite the warring factions in the European movement, and com- 
pel them to arrive a t  some basis of political agreement. For the 
existence of two contending working-class parties, each claiming 
to stand for Socialism, but seeking its end by distinctive means, 
has manifest disadvantages for the workers, especially if the quar- 
rel is pushed into the industrial field, and results in a disruption 
of trade unionism in accordance with the political cleavage. This 
situation has not arisen in Great Britain in any grave form; but 
where it  has arisen, as in  France and Germany, it  has weakened 
trade unionism even more seriously than political Socialism. 

The forces making for unity are, first, that the ultimate aims 
proclaimed by the rival groups are largely the same, and secondly 
that Socialism is essentially not so much a theoretical plan of 
social reorganization as  a class movement arising directly out of 
the economic divisions in society. I t  is an attempt to  formulate, 
primarily for the working class, or proletariat, a policy designed 
to promote a t  once a larger mi: more balaiiced prodnction and a 
Kcre e ~ a a !  distribcticn of wedth, t c  aabo!ish chss distlr?ction 
based on inequalities of wealth or social opportunity, or on prop- 
erty laws which encourage the accumulation of the means of pro- 
duction in private hands. I t s  forms and policies differ from 
place to place, and vary with the movement of events and eco- 
nomic forces; but  through all its changes it  retains the funda- 
mental character proclaimed for it  in the Communist manifesto 
of 1848, as  a movement based primarily on working-class organiza- 
tion and solidarity. By no means all Socialists, especially in  Great 
Britain, call themselves Marxists; but to this extent, a t  least, 
modern Socialism bases itself firmly upon Marx's diagnosis of the 
social and economic problem. 

Socialism has thus necessarily an economic foundation in the 
working-class movement; but i t  is important a t  the same time to 
realize that much of its driving force comes from its possession 
of a certain body of principles shared by Socialists of all schools, 
and scarcely subject to  change with changes in the concrete polit- 
ical and economic situation. 

Thus, all Socialists agree that the conduct of industry for 
private profit produces anti-social results, and challenge the view 
that the pursuit b y  each citizen of his private economic interests 
works out for the good of society on a whole. All Socialists, what- 
ever their different views of the best forms of administration for 
Socialist undertakings, agree in  holding that the major industries 
and services should pass under some form of co-ordinated public 
control, whether in  the hands of the State, of local authorities, of 
self-governing guilds or co-operative societies, or of new forms of 
organization specially developed for  the purpose. They agree in 
denouncing private control of the vital means of production, and 
in holding that both the form and the extent of the national out- 
put should be determined by  considerations of social need. 

Moreover, all Socialists insist that with a change in the con- 
trol of industry will go a change in the motives which operate 
in the industrial system, and that the motive of public service, 
a t  present thwarted and inhibited by private capitalism, will be 
brought rapidly into play by the change from private to  social 
ownership and control. Within this common ground there is room 
for  wide differences of opinion and of practical policy; but, 
through all the changes and chances of the Socialistic movements 
of the worrd, these unifying conceptions give a common meaning 
to the vast variety of organizations and policies t o  which the term 
Socialist is habitually applied. 

See  the articles COMMUNISM, ANARCHISM, NATIONAL WORK- 
SHOPS, and the chief biographies such as MARX, KARL; OWEN, 
ROBERT; FOURIER, F.M.C.; BLANQUI, L.A., etc. 
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(G. D. H. C.) 
SOCIALISM: PRINCIPLES AND OUTLOOK. Social- 

ism, reduced to its simplest legal and practical expression, 
means the complete discarding of the insti~ution of private --- r.up~:ty by transformir,g it into pukl;- ,I, -- ,,cpcrty and the di- 
vision of the resultant public income equally and indiscrimi- 
nately among the entire population. Thus it  reverses the policy 
of Capitalism, which means establishing private o r  "real" prop- 
erty to  the utmost physically possible extent, and then leaving 
distribution of income to take care of itself. The change involves 
a complete moral volte-.face. I n  Socialism, private property is 
anathema and equal distribution of income the first consideration. 
I n  Capitalism, private property is cardinal and distribution left 
to  ensue from the play of free contract and selfish interest on 
that basis, no matter what anomalies i t  may present. 

I. 
Socialism never arises in the earlier phases of Capitalism, as, 

for instance, among the pioneers of civilization in a country where 
there is plenty of land available for private appropriation by  
the last comer. The distribution which results under such cir- 
cumstances presents no wider departures from a rough equality 
than those made morally plausible by their association with 
exceptional energy and ability a t  the one extreme, and with 
obvious defects .of mind and character or accidental hard luck 
a t  the other. This phase, however, does not last long under 
modern conditions. All the more favourable sites are soon pri- 
vately appropriated, and the later comers (provided by immigra- 
tion or the natural growth of the population), finding no eligible 
land to appropriate, are obliged to live by  hiring i t  a t  a rent 
from its owners, transforming the latter into a rentier class 
enjoying unearned incomes, which increase continually with the 
growth of the population until the landed class becomes a money- 
lending or capitalist class also, capital being the name given t o  
spare money. The resource of hiring land and spare money is  
open to those only who are sufficiently educated t o  keep accounts 
and manage businesses, most of whom spring from the propri- 
etary class as younger sons. The rest have to live by being hired 
as labourers and artisans a t  weekly or daily wages; so that a 
rough division of society into an upper or proprietary class, a 
middle or employing and managing class, and a wage proletariat 
is produced. I n  this division the proprietary class is purely para- 
sitic, consuming without producing. As the inexorable operation 
of the economic law of rent makes this class richer and richer 
as  the population increases, i ts demand for domestic servants 
and for  luxuries of all kinds creates parasitic enterprise and 
employment for the middle class and the proletariat, not only 
withdrawing masses of them from productive industry, but also 
fortifying itself politically by  a great body of workers and em- 
ployers who vote with the owners because they are as dependent 
on the owners' unearned incomes as  the owners themselves. 

Meanwhile, the competition of employers for  custom, which 
leads to  the production of a dozen articles t o  satisfy the demand 
for one, leads to  disastrous crises of feverish over-production 
alternated with periods of bad trade ("booms" and "slumps"), 
making continuous employment of the proletariat impossibie. 
When wages fall to  a point a t  which saving also is impossible, 
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the unemployed have no means of subsistence except public 
relief during the slumps. 

It is in this phase of capitalistic development, attained in Great 
Britain in the 19th century, that Socialism arises as a revolt 
a~ains t  a distribution of wealth that has lost all its moral 
$ausibility. Colossal wealth is associated with unproductiveness 
and sometimes with cons~icuous worthlessness of character: and 
lifetimes of excessive toii beginning in early childhood lea& the 
toiler so miserably poor that the only refuge left for old age is 
a general workhouse, purposely made repulsive to deter prole- 
tarians from resorting to it as long as they have strength enough 
left for the most poorly paid job in the labour market. The 
inequalities become monstrous: hard-working men get 4s. or 
5s. a day (post-war rates) in full view of persons who get sev- 
eral thousands a day without any obligation to work at all, and 
even consider industrial work degrading. Such variations in 
income defy all attempts to relate them to variations in personal 
merit. Governments are forced to intervene and readjust distri- 
bution to some extent by confiscating larger and larger percent- 
ages of incomes derived from property (income tax, super-tax, 
and estate duties) and applying the proceeds to unemployment 
insurance and extensions of communal services, besides protect- 
ing the proletariat against the worst extremities of oppression 
by an elaborate factory code which takes the control of work- 
shops and factories largely out of the hands of their proprietors, 
and makes it impossible for them to exact grossly excessive hours 
of labour from their employees, or to neglect their health, phys- 
ical safety, and moral welfare with complete selfishness. 

This confiscation of private property incomes for public pur- 
poses without any pretence of compensation, which is now pro- 
ceeding on a scale inconceivable by Victorian ministers, has 
destroyed the integrity of private property and inheritance; and 
the success with which the confiscated capital has been applied 
to communal industries by the municipalities and the central 
Government, contrasted with the many failures and comparative 
costliness of capitalist industrial adventure, has shaken the super- 
stition that private commercial management is always more 
effective and less corrupt than public management. I n  particular, 
the British attempt to depend on private industry for munitions 
during the World War of 1914-18 nearly led to defeat; and the 
substitution of national factories was so sensationally successful, 
and the post-war resumption of private enterprise, after a brief 
burst of illusory prosperity, was followed by so distressing a 
slump that the reversal of the relative efficiency prestige of 
Socialism and Capitalism was vigorously accelerated, leaving 
Capitalism unpopular and on the defensive, whilst confiscation 
of private capital for communal enterprise and nationalization 
of the big industries grew steadily in popularity in and out of 
Parliament. 

This change in public opinion had already deeply penetrated 
the middle class because of the change for the worse in the posi- 
tion of the ordinary employer. He, in the 19th century, was 
admittedly master of the industrial and, after the reform of 
1833, of the political situation. He  dealt directly and even domi- 
neeringly with the proprietary class, from which he hired his 
land and capital either directly or through agents who were his 
servants and not his masters. But the sums required to set on 
foot and develop modern industrial schemes grew until they 
were out of reach of ordinary employers. The collection of money 
to be used as capital became a special business, conducted by 
professional promoters and financiers. These experts, though 
they had no direct contact with industry, became so indispens- 
able to it that they are now virtually the masters of the ordinary 
routine employers. Meanwhile, the growth of joint-stock enter- 
prise was substituting the employee-manager for the employer, 
and thus converting the old ~ndependent middle class into a pro- 
letariat and pressing it politically to the left. 

With every increase in the magnitude of the capital sums 
required for starting or extending large industrial concerns comes 
the need for an increase in the ability demanded by their man- 
agement, and thls the financiers cannot supply: indeed, they 
bleed industry of middle class ability by attracting it into their 

own profession. Matters reach a point at  which industrial man- 
agement by the old-fashioned tradesman must be replaced by a 
professionally trained and educated bureaucracy; and as Capi- 
talism does not provide such a bureaucracy the industries tend 
to get into difficulties as they grow by combination (amalgama- 
tion), and thus outgrow the capacity of the managers who were 
able to handle them as separate units. 

This difficulty is increased by the hereditary element in busi- 
ness. An employer may bequeath the control of an industry 
involving the subsistence of thousands of workers, and requiring 
from its chief either great natural ability and energy or con- 
siderable scientific and political culture, to his eldest son without 
being challenged to prove his son's qualifications, though if he 
proposes to make his second son a doctor or a naval officer he 
is peremptorily informed by the government that only by under- 
going an elaborate and prolonged training, and obtaining official 
certificates of qualification, can his son be permitted to assume 
such responsibilities. Under these circumstances, much of the 
management and control of industry gets divided between routine 
employers who do not really understand their own businesses, 
and financiers, who, having never entered a factory nor descended 
a mine shaft, do not understand any business except the business 
of collecting money to be used as capital and forcing it into indus- 
trial adventures at all hazards, the result being too often reckless 
and senseless over-capitalization, leading to bankruptcies (dis- 
guised as reconstructions) which reveal the most astonishing 
technical ignorance and economic blindness on the part of men 
in high repute as directors of huge industrial combinations, who 
draw large fees as the remuneration of a mystical ability which 
exists only in the imagination of the share-holders. 

11. 
All this steadily saps the business prestige of Capitalism. The 

loss of popular faith in it has gone much farther than the gain 
of any widespread or intelligent faith in Socialism. Consequently, 
the end of the first third of the 20th century finds the political 
situation in Europe confused and threatening : all the political 
parties diagnosing dangerous social disease, and most of them 
proposing disastrous remedies. National governments, no matter 
what ancient party slogans they raise, find themselves controlled 
by financiers who follow the slot of gigantic international usuries 
without any public aims and without any technical qualifications 
except their familiarity with a rule-of-thumb city routine quite 
inapplicable to public affairs, because it deals exclusively with 
stock exchange and banking categories of capital and credit. 
These, though valid in the money market when conducting 
exchanges of future incomes for spare ready money by the small 
minority of persons who have these luxuries to deal in, would 
vanish under pressure of any general political measure like-to 
take a perilously popular and plausible example-a levy on 
capital. Such a levy would produce a money market in which 
there were all sellers and no buyers, sending the Bank Rate up 
to infinity, breaking the banks, and bringing industry to a stand- 
still by the transfer of all the cash available for wages to the 
national treasury. Unfortunately, the parliamentary proletarian 
parties understand this as little as their capitalist opponents. 
They clamour for taxation of capital; and the capitalists, instead 
of frankly admitting that capital as they reckon i t  is a phantom, 
and that the assumption that a person with an income of £5 a 
year represents to the State an immediately available asset of 
£100 ready money, though it may work well enough as between 
a handful of investors and spendthrifts in a stockbroker's office, 
is pure fiction when applied to a whole nation, ignorantly defend 
their imaginary resources as if they really existed, and thus con- 
firm the proIetariat in its delusion instead of educating it. 

The financiers have their own ignis fatuus, which is that they 
can double the capital of the country, and thus give an immense 
stimulus to industrial development and production, by inflating 
the currency until prices rise to a point at  which goods formerly 
marked £50 are marked £100, a measure which does nothing 
nationally but enable every debtor to cheat his creditor, and 
every insurance company and pension fund ta reduce by half tlie 
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provision for which it has been paid. The history of inflation in 
Europe since the World War of 1914-18, and the resultant im- 
poverishment of pensioners and officials with small fixed incomes, 
forces the middle classes to realise the appalling consequences 
of abandoning finance and industry to the direction of unskilled, 
politically ignorant, unpatriotic "practical business men." 

Meanwhile, the mobility of capital leads to struggles for the 
possession of exploitable foreign territories ("places in the sun"), 
producing war on a scale which threatens not only civilization 
but human existence; for the old field combats between bodies of 
soldiers, from which women were shielded, are now replaced by 
attacks from the air on the civil population, in which women 
and men are slaughtered indiscriminately, making replacement 
of the killed impossible. The emotional reaction after such wars 
takes the form of acute disillusion, which further accelerates the 
moral revolt against capitalism without, unfortunately, producing 
any workable conception of an alternative. The proletarians are 
cynically sulky. no longer believing in the disinterestedness of 
those who appeal to them to make additional efforts and sacri- 
fices to repair the waste of war. The morai mainspring of the 
,":.,"+, ,, , ,ex, ,,,,+ , 7 ,  
,Lx,wL, ,~o,e,,, ,, *,e,, ;, brokcn; and it is the ca~fiscations of 
unearned income, the extensions of municipal and national com- 
munism, above all the new subsidies in aid of wages extorted 
from governments by threats of nationally disastrous lock-outs 
and strikes, which induce the proletariat to continue operating 
the capitalist system now that the old compulsion to work by 
imposing starvation as the alternative, fundamental in Capitalism, 
has had to be discarded in its primitive ruthlessness. The worker 
who refuses to work can now quarter himself on public relief 
(which means finally on confiscated property income) to an 
extent formerly impossible. 

Democracy, or votes for everybody, does not produce con- 
structive solutions of social problems; nor does compulsory 
schooling help much. Unbounded hopes were based on each suc- 
cessive extension of the electoral franchise, culminating in the 
enfranchisement of women. These hopes have been disappointed, 
because the voters, male and female, being politically untrained 
and uneducate,d, have (a) no grasp of constructive measures, (b )  
loathe taxation as such, (c) dislike being governed at  all, and 
(d) dread and resent any extension of official interference as an 
encroachment on their personal liberty. Compulsory schooling, 
far from enlightening them, inculcates the sacredness of private 
property, and stigmatizes a distributive state as criminal and 
disastrous, thereby continually renewing the old prejudices against 
Socialism, and making impossible a national education dogmati- 
cally inculcating as first principles the iniquity of private prop- 
erty, the paramount social importance of equality of income, 
and the criminality of idleness. 

Consequently, in spite of disillusion with capitalism, and the 
growing menace of failing trade and falling currencies, our 
democratic parliamentary oppositions, faced with the fact that 
the only real remedy involves increased taxation, compulsory re- 
organization or frank nationalization of the bankrupt industries, 
and compulsory national service in civil as in military life for 
all classes, dare not confront their constituents with such pro- 
posals, knowing that on increased taxation alone they would lose 
their seats. To escape responsibility, they look to the suppression 
'of parliamentary institutions by coups d'e'tat and dictatorships, 
as in Italy, Spain, and Russia. This despair of parliamentary 
institutions is a striking novelty in the present century; but i t  
has failed to awaken the democratic electorates to the fact that, 
having after a long struggle gained the power to govern, they 
have neither the knowledge nor the will to exercise it, and are 
in fact using their votes to keep government parochial when 
civilization is bursting the dikes of nationality in all directions. 

A more effective resistance to property arises from the organi- 
zation of the proletariat in trade unions to resist the effect of 
increase of population in cheapening labour and increasing its 
duration and severity. But Trade Unionism is itself a phase of 
Capitalism, inasmuch as it applies to labour as a commodity that 
principle of selling in the dearest market, and giving as little as 
possible for the price, which was formerly applied only to land, 

capital, and merchandise. I ts  method is that of a civil war 
between labour and capital in which the decisive battles are lock- 
outs and strikes, with intervals of minor adjustment by industrial 
diplomacy. Trade Unionism now maintains a Labour party in 
the British Parliament. The most popular members and leaders 
are Socialists in theory; so that there is always a paper pro- 
gramme of nationalization of industries and of banking, taxation 
of unearned incomes to extinction, and other incidentals of a 
transition to Socialism; but the trade union driving force aims 
at nothing more than Capitalism with labour taking the lion's 
share, and energetically repudiates compulsory national service, 
which would deprive i t  of its power to strike. I n  this it is 
heartily seconded by the proprietary parties, which, though will- 
ing enough to make strikes illegal and proletarian labour compul- 
sory, will not pay the price of surrendering its own power to 
idle. Compulsory national service is essential in Socialism, which 
is thus deadlocked equally by organised labour and by Capitalism. 

I t  is a historic fact, recurrent enough to be called an economic 
law, that Capitalism, which builds up great civilizations, also 
wrecks them if persisted in beyond a certain point. I t  is easy 
to demonstrate on paper that civilization car  bc savcd and 
immensely developed by, at the right moment, discarding Gapital- 
ism and changing the private property profiteering state into 
the common property distributive state. But though the moment 
for the change has come again and again i t  has never been 
effected, because Capitalism has never produced the necessary 
enlightenment among the masses nor admitted to a controlling 
share in public affairs the order of intellect and character out- 
side which Socialism, or indeed politics, as distinguished from 
mere party electioneering, is incomprehensible. Not until the 
two main tenets of Socialism-abolition of private property 
(which must not be confused with personal property), and equal- 
ity of income-have taken hold of the people as religious dog- 
mas, as to which no controversy is regarded as sane, will a stable 
Socialist state be possible, I t  should be observed, however, that 
of the two tenets, the need for equality of income is not the 
more difficult to demonstrate, because no other method of dis- 
tribution is or ever has been possible. Omitting the few con- 
spicuous instances in which actual earners of money make extraor- 
dinary fortunes by exceptional personal gifts or strokes of 
luck, the existing differences of income among workers are not 
individual but corporate differences. Within the corporation no 
discrimination between individuals is possible: all common labour- 
ers, like all upper division civil servants, are equally paid. The 
argument for equalizing the class incomes is that unequal dis- 
tribution of purchasing power upsets the proper order of eco- 
nomic production, causing luxuries to be produced on an extrava- 
gant scale whilst the primitive vital needs of the people are left 
unsatisfied; that its effect on marriage, by limiting and corrupt- 
ing sexual selection, is highly dysgenic; that i t  reduces religion, 
legislation, education, and the administration of justice to absurd- 
ity as between rich and poor; and that i t  creates an idolatry of 
riches and idleness which inverts all sane social morality. 

Unfortunately, these are essentially public considerations. The 
private individual, with the odds overwhelmingly against him as 
a social climber, dreams even in the deepest poverty of some 
bequest or freak of fortune by which he may become a capitalist, 
and dreads that the little he has may be snatched from him by 
that terrible and unintelligible thing, State policy. Thus the pri- 
vate person's vote is the vote of Ananias and Sapphira; and 
democracy becomes a more effective bar to Socialism than the 
pliant and bewildered conservatism of the plutocracy. Under such 
conditions the future is unpredictable. Empires end in ruins: 
commonwealths have hitherto been beyond the civic capacity of 
mankind. But there is always the possibility that mankind will 
this time weather the cape on which all the old civilizations have 
been wrecked. I t  is this possibility that gives intense interest to 
the present historic moment and keeps the Socialist movement 
alive and militant. (G. B. S.) 

SOCIAL PHILOSOPHY. Social philosophy may be divided 
into two main parts, critical or epistemological and constructive or 
synoptic. The object of the first is to  disentangle the fundamental 
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categories and principles employed by the special social sciences 
and to test their validity. On its more constructive or synthetic 
side its business is to  correct the onesidedness of the specialized 
social studies and t o  endeavour to  see social life as a whole. In 
this respect it  is greatly helped by the growing science of sociology 
(the study of human interactions, their conditions and conse- 
quences), but i t  differs from the latter chiefly in its attitude to  
the problem of value. While sociology cannot exclude from its 
field of study the psychology and history of ideals i n  so  far as 
they act as agents influencing human behaviour, it is not as 
such concerned with the validity of these ideals. Social philosophy 
on the other hand deals v i th  the validity of the application of 
ethical categories to  the phenomena of social life and development 
which i t  studies from the point of view of their contribution to 
ends or purposes to  which we can ascribe intrinsic value. 

I. AN EXAMINATION OF SOME OF THE CATEGORIES USED 
IN THE STUDY OF SOCIETY 

I t  is clearly impossible to  attempt here even in outline a dis- 
cussion of the logical and epistemological aspects of all the social 
sciences. Attention will be confined to a consideration of the 
validity of some of the categories that have been applied to the 
phenomena of social life by those who have approached the sub- 
ject from the point of view of biology. (See SOCIAL PSYCHOLOGY.) 

T h e  Theory  of a Social Organism.-Societies are frequently 
said to  form organic wholes, and it  is implied that there are funda- 
mental laws of development common to organisms and societies 
(cf. especially Dr. Rivers, Psychology and Politics, p. 62). There 
are certainly many respects in which organic wholes and societies 
do resemble one another in a striking manner. Both may be said 
to constitute wholes consisting of parts standing to one another 
in relation of mutual causal dependence of such a nature that the 
character of the parts depends upon their relation each to the 
remainder. Both are systems which maintain themselves as wholes 
by a correlation of functions. Both exhibit a certain adaptability 
and plasticity of adjustment to  a varying environment. Societies 
like organisms, moreover, vary greatly among themselves, in 
complexity, differentiation of function, degree of central control 
and of inner unity or harmony. Accordingly a classification of 
forms of unity among organisms may prove suggestive in dealing 
with types of societies. Nevertheless the analogy breaks down 
in important points. This may be seen best by a comparison 
between the "higher" organisms and the "higher" societies. In 
the first place, the latter are much more plastic than the former. 
I n  the higher organisms the parts tend to lose their independence, 
they have no "freedom" in relation to  the whole. The more 
developed a society is, on the other hand, the greater the mobility 
and freedom and independence of its constituent parts. I n  the 
second place, the relations of the parts to  the minor or secondary 
systems within the greater whole differ profoundly in the two cases. 
The parts of an organism cannot move from one system to another 
nor interchange functions so readily as can the constituent parts 
of the higher societies. I n  short, the individuality of the parts 
in societies is such that the wholes formed out of their interrelation 
may well be of a different order than the wholes formed out of 
the union of cells in the living organism, and the laws of develop- 
ment applying to the former species of wholes may differ radically 
from the laws applying to the latter. 

Biological  Change  and Social Change.-A study of social 
change confirms this conclusion. Social change appears to  be in 
the main independent of alteration in racial or inborn characters 
and proceeds rather by modification of tradition having but little 
relation to change in biological types. I n  support of this view 
several considerations may be offered. T o  begin with i t  is generally 
accepted that in historical times, a t  any rate, no changes of impor. 
tance have occurred in either the physical or mental innate equip- 
ment of man. Accordingly the vast historical changes that have 
taken place cannot be attributed to  variations in germinal struc- 
ture. More specifically there is no evidence that any of the 
striking advances made at  various critical periods in human his- 
tory, were due to  or accompanied by change in the inherited con- 
stitution of man (cf. Galton, Irtquiry into Human Faculty, p. 

129). The causes leading to sudden eras of progress are to  be 
found rather in  a new orientation given t o  human faculty, 
furthered, it would seem usually, by contact with new or strange 
cultures. Culture contact is more important in this respect than 
race contact or fusion. Finally forms of culture do not appear 
to be definitely correlated with forms of race grouping. In  other 
words biological groups do not correspond to culture groups and 
so far  no success has met the efforts made by  anthropologists to 
link up species of civilization with the genetic qualities of race- 
types (cf. T. H. Morgan, Evolution and Genetics, 1925, pp. 
206--207). 

The chief defect of most biological interpretations of society 
lies in their failure to  realize the extreme subtlety and complexity 
of the relations between human character and the environment. 
Man's inherited propensities are mere potentialities, part conditions 
of development whose concrete filling is supplied by the social 
environment and the individual's own experience. Through this 
interplay changes in the social environment can bring about 
changes in human behaviour in  a manner independent of alteration 
in race qualities, and through the agency of forces differing radi- 
cally from those which are operative in  the field of biology. 

Thus ( I )  to the biologist the inheritance of "acquired charac- 
ters" and its rBle in  the evolution of species is a matter of great 
doubt. I n  social evolution it  is clearly of the greatest importance. 
What is acquired by one generation is  transmitted to  the next, 
either as a totality or, a t  any rate, as facilitating reacquisition 
This makes possible cumulative change inexplicable in biology. 
(2) I n  the biological field, the formation of new types by  the accu- 
mulation of small individual differences is improbable. I n  social 
matters vast changes are clearly brought about b y  the accumulation 
of small differences. (3) There is no evidence that the occurrence 
of one mutation in itself favours the occurrence of others in a 
similar direction. One of the outstanding difficulties of natural 
selection is to account for the appearance of correlated struc- 
tural changes. I n  the human sphere, on the other hand, a new 
idea is an excellent stimulus to  further new ideas. (4) Inventions 
are far more common than mutations. This obvious fact has im- 
portant bearings upon the problem of the relation between racial 
qualities and social change. Enormously significant changes can 
be brought about in a society without involving any changes in 
the inherited structure of the race. (5)  Social changes, unlike 
mutations, can often be explained as  the result of co-operation, 
as is best illustrated from the history of science and invention. 
(6) Whether the chances of the occurrence of mutations increase 
with changes in the environment is a matter of doubt. I n  the 
case of social mutations or inventions, i t  can be shown that great 
changes and upheavals act as stimulants, and that social or cul- 
tural advance is favoured by variability in  the environmental 
conditions and the clash of ideas resulting from contact with new 
cultural elements. ( 7 )  The problem of orthogenesis or evolution 
in what appears as a directed line which has so fa r  remained a 
mystery to the biologist is more readily explained in social evolu- 
tion. The effects of changes in the environment are here cumula- 
tive and each new generation can start on the basis of what has 
been acquired by past generations, since the method of trans- 
mission does not depend on the mechanism of physical heredity. 
(8) Finally the source of variation in  social affairs is not nearly 
so mysterious as is the cause of mutation in biology. For in 
human life teleological factors are plainly operative. Changes 
are brought about by a process of trial and error and by  deliberate 
effort directed t o  ends more or less clearly apprehended. What- 
ever be our view of the rBle of mind in organic evolution, there 
can be no doubt of its importance i n  social evolution. 

At this point the biologist might retort that conation and pur- 
pose are activities centred in some mind and mind itself grows 
up under the conditions determined by survival value, so that in 
the end we are driven back to biological agencies summed up in 
the term natural selection. This argument, however, is based upon 
what appears to  be an erroneous view of the r61e of selection. 
Selection is not an originative agent and mind cannot be said to  
be its product. Nothing is known of the ultimate source of 
variations and this applies to forms of mind as to other things. 
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The mind once arisen is, indeed, limited by biological conditions 
but it  gradually comes to control them by a purposeful handling 
of the environment and in so doing modifies the conditions of its 
own survival. Natural selection should accordingly not be spoken 
of as producing improvements or as  the cause of progress. I t  pro- 
duces nothing, but a t  most only acts upon existing variations SO 

as to  secure a certain definiteness of type. I n  social evolution the 
mind operates by adapting the environment to itself rather than 
by adapting itself to  the environment. Changes are not brought 
about by waiting for  the appearance in  the course of hundreds 
of generations of survivors adapted to the new situation. The 
efforts of the mind are directed a t  securing adaptation by an in- 
crease in  plasticity, more and more independent of changes in  
specific race qualities. 

11. THE ETHICAL BASIS OF SOCIAL RELATIONS 
r h e  central problem of social philosophy on its ethical side is 

the nature of political obligation and authority. I n  this, two 
essentially different questions are involved which i t  is important 
to  distingiiish. We have first of all to  account for the concentra- 
tior! cf coercive pcwe!: in some d e t e ~ - i n a t e  persen or persons 
and for  the growth of habits of obedience to  those persons on the 
part of the other members of society. We have, secondly, t o  
inquire into the ethical justification of social obedience or, looking 
at  i t  from the point of view of the persons exercising political 
power, into the moral basis of their authority. Though the two 
problems have points of contact they are at  bottom quite different 
in nature, the one being a matter for history and psychology, the 
other for ethics and political philosophy. Into the historical con- 
ditions which have led to  the emergence of different forms of 
political organization, we need not here enquire. I t  is sufficient to  
point out that although brute force and military conquest have 
played an important r61e in  their determination, yet, in the long 
run, political power and habits of obedience and social co-opera- 
tion rest upon a recognition, however vague or dim on the part 
of the members of society, that the public authority maintains and 
furthers common interests and common goods. The psychological 
factors involved, however, are extremely inchoate and obscure. 
They cannot be described accurately in terms of a common or cor- 
porate will. They constitute rather "an impalpable congeries of 
hopes and fears" resting upon feelings of discomfort and mal- 
adjustment experienced when an accepted rule is broken or a 
common requirement not fulfilled, a dim recognition, perhaps, 
that somehow order must be maintained and that somebody 
must be entrusted with the duty of maintaining the social peace. 
Consent for the majority of the people hardly rises above passive 
acquiescence, and in complex societies has not the character of 
voluntary decision. Power rests upon the will of the people in the 
sense that if stretched beyqnd a certain point, their acquiescence 
will not be secured, and social apathy and even disruption may 
result. Thus the degree of power exercised by a public authority 
depends ultimately on the amount of obedience i t  can command, 
and therefore varies greatly in  duration, scope and intensity. 
If by  the term sovereignty is meant supreme or unlimited coercive 
power vested i n  determinate persons, then clearly the notion is 
no more than a convenient fiction of jurisprudence, since no deter- 
minate person ever had such power. The attempt to place sover- 
eignty in  the general will i n  the sense of the congeries of vague 
psychological elements underlying common or joint action must 
fail, since in  this sense the general will is indeterminate and 
cannot therefore be vested in a person or persons. 

The General Will.-In the discussion of the second problem 
psychology and history have been confused with ethics. I t  is true 
that  psychologically obedience on the part of an individual may 
be influenced b y  his recognition that the law which he accepts is 
in  the common interest, but this recognition by him does not 
give the law its authority and i t  is arguable that the law might 
still be right even if a given individual did not recognize its right- 
ness. The  problem here involved has given rise to the theory of 
a general will. I t  was thought that a moral imperative must be 
self-imposed and that obligation consists in this adoption by the 
self of its own law. Accordingly the problem of political obliga- 

tion comes to be put as the question how self-government is possi- 
ble, and the answer is found in the light of a distinction between 
our momentary or actual explicit consciousness a t  its ordinary level 
and our "real being" in which "we will our own nature as a rational 
being." This real being, it  is then argued, is  universal, is expressed 
in the State, and in obeying its injunctions the individual obeys his 
own real will and is therefore "self-governed." (See Bosanquet, 
The Philoso~lzical Theory o f  tlze State.) 

Now it must be granted that to have true moral value obedience 
on the part of an individual must be self-imposed, but the ground 
of the obligation itself is not found in the acceptance or will of 
the individual, but in the constraint due to the worth or value of 
the end or ends to  which the act i n  question is directed, and this 
value is  not dependent upon its recognition or appreciation by  a 
given subject or individual. The problem of obligation is not 
to be solved by an analysis of volition, but rather of the ends 
or objects which have value, by an analysis not of willing but 
of what is willed, But, it will be said, society is a condition 
of there being any ends or objects of will a t  all, or perhaps more 
precisely that just ihose ends wliiih are of the greatest signi:lcance 
for  the gr=:vth cf izdividuality are those v;hich, scciety (or mlr.'s 
social nature) lays on him. (Hetherington, Aristot. Proc. 1917- 
18, p. 304.) I t  would follow that the constraint, control and 
stability which an individual owes to  the ends i n  which he is 
interested are  socially conditioned, and this, i t  may be said, is what 
is meant by  the operation of the general will on the individual. 

Here again it  must be urged i n  reply that though psycholog- 
ically the individual would not come t o  form ends apart from 
society, and though some ends are as such social in nature in the 
sense that they relate to  other persons or depend upon co-opera- 
tion for  their realization, i t  is not their social nature that makes 
them morally binding, but rather their intrinsic value or  worth. 
Common ends may have greater value as being more inclusive 
but the value itself may consist in  something other than being 
included in a whole (though wholeness or completeness may be 
a value). 

We must therefore abandon the attempt to find a repository 
for obligation in the real will. Nothing is gained by the argument 
that what ought to  be willed really is willed by some one (God, 
our best self, etc.). I t  remains true, however, that as a matter 
of psychological fact institutions may be said to  embody the 
efforts of social individuals towards mutual adjustment and the 
attainment of common ends. But this is a mere generality which 
throws no light upon the nature and value of any particular insti- 
tution or  association, or of the relations between them. The 
weakest side of the theory of the general will, since its formulation 
by Rousseau, has always been that i t  has tended to waver between 
two different conceptions which i t  does not succeed in bringing into 
an intelligible relation to  one another. On the one hand the 
general will is identified with an ideal good, that in  which a11 
human purposes would be unified and harmanized. I n  this sense 
the general will is not a "de facto tendency," but something "essen- 
tially logical," that is to  say, something logically implied in 
human endeavour as that which, if fulfilled, would make it  com- 
plete and systematic. On the other hand, the general will is con- 
ceived as something determinate and capable of expression, "a 
community of view as to  the good of social and individual life" 
(Hetherington, Arist. Proc. 1917-18, p. 307), "an effective com- 
munity of will." If now we follow the first interpretation, it  
is clear that our ultimate obligation is to the final good which is 
only inadequately interpreted by any actual institution. If we are 
told that the State is the "operative criticism of institutions" and 
our loyalty is to  it, i t  remains to explain the nature of the principles 
upon which such criticism is based. Moreover, a s  a matter of fact, 
effective moral criticism is often rendered by individuals or asso- 
ciations within the State which reach an ethical level higher than 
that reached by the organized machinery of the State. Again, 
the principles employed by such criticism are of universal applic- 
ability and may go beyond the limits of the State. I t  is worthy of 
note in  this connection that according to the theory of the real will 
there is no general will of humanity. If the "real" will is the 
ideal will can there really be no will of humanity? If we elect to  
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stress the second interpretation of the general will as a determinate 
community of will, we must challenge its upholders to produce 
psychological evidence of such a unitary corporate will in the 
large States of the western world. The relation between "deter- 
minate levels" of the real will and the general will remains as ob- 
scure as the relation between finite individuals and the absolute 
spirit in idealist metaphysics. 

T h e  A t t a c k  o n  t h e  State.-The issues involved in the above 
arguments have not been clearly brought out in  recent controversy 
relating to the notion of the sovereign State. Instead of question- 
ing the validity of the theories which seek to find a basis for obli- 
gation in will political theorists have merely sought to replace the 
unitary will of the State by  a plurality of separate wills (Guild 
Socialism, and kindred movements), amongst which that of the 
State wa2 prima inter pares. Insoluble problems of functional 
demarcation were thus created and the need of a co-ordinating 
body had to be admitted, which dangerously resembled the unitary 
State which these theorists had set out to  attack. I t  has proved 
difficult to work out the respective spheres of authority of the 
separate functional wills, and it  has had to be admitted that 
in some sense the State does penetrate into all associations. I t  
is now coming to be recognized that the failure of these efforts 
was due to the fact that the problem to which they sought to 
supply an answer was badly formulated. The question is not 
whether there is one will or many, but whether political obligation 
is not essentially secondary in character, deriving its authority 
not from the fiat of any personal will but rather from the moral 
law, which is above all human organizations whatever. I t  is true 
that the moral law has to  be interpreted by  organs set up by 
society, but social institutions have authority only to the extent 
to which they in fact promote the social good, and they must be 
judged by what they do. I t  is idle to maintain that the State qua 
State is always good and that the general will cannot err. The 
content of such will must be scrutinized and evaluated in the 
course of its actual expression. I t  follows that ultimately the in- 
dividual conscience is the final arbiter. The problem before the 
individual is not, however, that of reconciling clashing wills or of 
putting his "own good" against that of others. No really satis- 
factory theory of obligation can be built on the basis that in 
serving others I am really serving my own interest. Such a notion 
of the common good assumes a harmony between competing in- 
terests which in a complex world is not warranted by facts, and 
cannot in any event account for genuine self-sacrifice. The ulti- 
mate principle seems to be that the good is binding and should 
be promoted wherever and by whomsoever it  may be achieved, 
and that in this respect the individual agent counts for no more 
and no less than any other similar agent similarly situated. For 
the ambiguous category of the common good i t  is better to  sub- 
stitute the notion of just distribution of goods, and the problem is 
in every case to  determine the conditions which would secure 
the justest distribution of goods among all those affected, or more 
generally to formulate a system of rights and obligations based 
upon principles of justice. 

Such principles must be based upon the idea of equality. By 
this is not meant the view, often ascribed to egalitarians by their 
opponents, that all men either are equal in capacity or endowment, 
or that all should be treated alike, but rather that all persons have 
similar claims in so far as they are similar, and that only such dif- 
ferences should be taken into account as are relevant to  the values 
or goods involved. Equality, in short, is a pripciple of proportion, 
as Aristotle long ago pointed out. I t  is not based upon a denial 
of differences but upon an evaluation of the relevance of such 
differences as do exist to  the system of rights and duties. 

We are confronted here with the difficulty that our notion of 
the good life is still very indeterminate. I n  mitigation it  must, 
however, be remembered, that social philosophy is concerned not 
with the detail of the good life but only with those general condi- 
tions of such a life as can be promoted by organized society. 
Rights are claims to such conditions for the realization of the 
good as can be secured by social organization. The delicacy and 
subtlety of organized effort varies from association t o  association 
and, in the case of the State, i t  is clear that its action is relatively 

mechanical and confined to measures which can be carried out 
in a relatively uniform manner. This limitation, arising from the 
character of the means or mechanisms at  the disposal of the State, 
and the further difficulty due to  the absence of agreed scales or 
values, rather than any u prior; theorizing as to  the scope of the 
State, determines the limits of its intervention and control. For ' 
practical purposes these considerations lead us to  the conception 
of a minimum. The organized efforts of society should be directed 
at  securing the minimum conditions requisite for the realization 
of the good. The duty of the social authority is accordingly: 

(a) To  utilize the collective resources for the promotion or 
the good of the associated members in the sense of secur- 
ing to each individual the minimum facilities for the ful- 
filment of his capacities for good. 

(b)  To  control such differences in power and possessions as  
arise in a society with the object of preventing those who 
have acquired excess of power from abusing it  and forc- 
ing others into conditions incompatible with the require- 
ments of the good life. 

The principle of equality is clearly in harmony with the con- 
ception of a minimum here outlined, but may also sanction differ- 
ential claims above the minimum should their satisfaction be 
shown to be necessary for the realization of the good on a maxi- 
mum scale. The free working out of the implications of this prin- 
ciple would require, among other things, a knowledge of the extent 
to which individuals differ among themselves in respect of capacity 
for the attainment of objects having intrinsic value. 

T h e  S ta te  and O t h e r  Associations.-It is clear that with 
regard to objects of the greatest value in life (such as apprecia- 
tion of beauty, truth, personal affection) large scale organization, 
and especially the State as an organ of compulsion and coercion, 
can do very little. When we are told that the State exists for the 
sake of the good life, i t  should be pointed out that it  can only be 
effective if i t  confines itself to laying down general conditions to  
which individuals and associations of individuals under a common 
rule must conform if the good is t o  be realized. I t  can operate only 
with general rules and is utterly incompetent to enter into the 
finer questions that come from the need of balancing or grading 
values against one another. I n  a sense the sphere of the State 
is wider than that of other associations within it ,  since it  must 
lay down certain general conditions to which they must conform, 
and has further the duty of adjustment and co-ordination. I n  this 
sense the State is an organ for the maintenance of justice or the 
rule of equality. But the complexities of human life and the nature 
of the ends to which we ascribe value make it practically impos- 
sible for the State to  intervene effectively except to  secure the 
barest and crudest conditions of general welfare. T o  maintain 
that the State alone "reaches like wisdom from end to end" (J. H. 
Muirhead, Mind, 33,  p. 364)  is not very convincing The purposes 
of the State are more embracive than those of other institutions, 
but the embrace is not tender nor very moving and may evoke 
but a half-hearted response. I t  touches all things it is true, but 
only superficially. The deeper purposes of life are utterly beyond 
its grasp and its power of arbitrament and adjustment in matters 
of external action, though necessary, afford no solution of the 
deeper conflicts of the mind in its struggles towards comprehen- 
sive values. There are also many purposes and interests, religious, 
artistic and intellectual, which cut across State boundaries and 
either have, or ought to have, organs of expression, just as entitled 
to our allegiance and loyalty as political organizations. When it  
is said that the State is the whole complex or system of institutions 
it should be remembered that some institutions transcend political 
boundaries and it  is questionable whether the State has, or ought 
to have, "the last word" in cases of conflict or divergence among 
themselves, or between them and the State. This applies even 
with greater force to disputes between States. They cannot eaclz 
have supreme authority. That can only lie in a world organization. 
In  dealing with the problems of conflicting allegiance and loyalties 
that thus arise the individual must be guided by a devotion to the 
best, and in this arduous task of interpretation and evaluation he 
may find that "Sittlichkeit," like patriotism, is not enough. 

T h e  S ta te  a n d  t h e  P r o b l e m  of Responsibility.-Within its 
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own territory the duty of the State is, then, to maintain a system 
of rights and to use the collective resources of the commur~ity for 
the promotion of the good life of its members in accordance with 
the principles of justice or the rule of equality. But this rule is of 
universal applicability, and justice enjoins the promotion of the 
good wherever possible. I n  so far as the State is concerned, how- 
ever, i t  is  seen that it  is limited by  the nature of the means a t  its 
disposal and, obviously. by the amount of obedience and willing 
support it can get from its members. I t  is clear that its first duty 
is t o  promote the good of its own members, not because no one 
else has a claim, or that the good of others is less important, but 
because of the greater probability of its being able to secure the 
conditions required for this realization of the good of its own 
members than that of others of whose requirements i t  can have 
n o  intimate knowledge, and over whose resources it has no effective 
control. One may go further and say that, in general, it is dan- 
gerous for States t o  seek t o  promote the good of others, though 
it  has not been uncommon for civilized States to justify their 
claims t o  govern the ~~uncivilized," on the ground that their 
suzerainty is for the good of the latter. I t  is odd that those who 
have maintained that "there is no recognized moral order," to 
guide States in their relations with one another, have not felt the 
difficulty of th6 appeal t o  moral considerations so often made by 
white peoples in their dealings with other races. If each State is 
the guardian of a moral world but not a factor within a n  organized 
world there could never be any justification for any attempt to 
impose the criteria of one "moral world" on any other "moral 
world." I n  opposition t o  such views it must be urged with the ut- 
most emphasis that moral principles are universal, though their 
application to the problem of international regulation may present 
greater difficulties than that with which an individual is confronted 
in cases of perplexities of conscience. The greater relative diffi- 
culty, however, arises not from the absence of principles but from 
the complexity and intricacy of the problems t o  which they have 
t o  be applied. The principles themselves, though they may not as 
yet be recognized by the whole of mankind, are binding in the 
sense that they ought to  guide States in their mutual relations. 
Much has been made in this connection of the difficulty of decid- 
ing where responsibility lies. But this again raises no real problem 
of principles. Men acting in concert d o  not on  that accozlnt lose 
their responsibility, though the precise incidence of responsibility 
in group action may vary according to the nature of the group, 
the genuineness of the control shared by its members, the degree 
to which the authority of the leaders and agents is based upon 
active consultation with the rest of the members, and so forth. 
The actions of States must be judged by the same principles as 
those which bind individuals or groups of individuals. The most 
urgent task of the social philosopher is t o  apply the universal 
principles of ethics to  the problem of international morality and 
law. 
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SOCIAL PSYCHOLOGY: see PSYCHOLOGY, HISTORY OF. 

SOCIAL SECURITY. The Federal Security Agency in the 
United States embraces five organizations concerned with social 
legislation. These member-agencies-Social Security Board, Pub- 
lic Health Service, Office of Education, Civilian Conservation 
Corps, and National Youth Administration-were brought to- 
gether under the new office of Federal security administrator by 
the President's reorganization plan, effective July I ,  1939. 

This grouping of Federal services is a significant step in the de- 
velopment of national social welfare provisions. I t  makes for 
economy and efficiency by co-ordinating Federal activities in re- 

* 

lated fields; and it focuses the increasing recognition of social 
legislation as a Federal concern. The purpose of the new agency, 
as stated by the President in presenting his reorganization plan t o  
the Congress, is "to promote social and economic security, educa- 
tional opportunity, and the health of the citizens of the Nation." 

Each of the member-agencies is responsible for specific measures 
relating to  this general purpose: the Social Security Board for in- 
surance against dependency due to unemployment, old age, or the 
death of the family wage-earner, and aid to certain groups of the 
needy; the Public Health Service, for the promotion of preventive 
and protective health measures; the Office of Education for co- 
operation in a variety of general educational activities and partic- 
ularly in vocational education and vocational rehabilitation for 
the handicapped; the Civilian Conservation Corps and the National 
Youth Administration for providing training and work opportuni- 
ties for needy youth. 

Broad as these measures are, they do not cover the entire field 
of social legislation, or even of Federal participation in such 
activities. Generally speaking, social legislation may be said to 
include a!! Iaws looking toward protection against insecurity and 
want  I n  additinn tn t_hnse named abnve, !ahnnr regu!atinn, recre- 
ational and character-building services, general relief, child wel- 
fare, housing, provision for medical care and disability insurance, 
and others might well be included. 

The evolution of national social legislation in the United States 
has been uneven. Though it  dates from the adoption of the Con- 
stitution-which imposed upon Congress the duty "to provide for 
the common defence and general welfaren-its pace has lagged 
behind national needs. The forces which made such services and 
protections necessary on a nation-wide scale may be traced back 
a hundred years and more. But during that entire period other 
forces tended to retard the recognition of social welfare as a 
national problem. 

Both social attitudes and Government organization placed a 
brake on development in this field. During the 19th century period 
of expansion, the vast land resources of the U.S. offered most peo- 
ple a chance to obtain a reasonably adequate livelihood. The old 
agricultural economy set the pattern of life. Commerce and in- 
dustry were conducted on a relatively simple scale, though business 
was expanding and mass production was on the horizon. As a 
result of this tremendous growth, opportunities "at the top" and in 
new forms of enterprise seemed practically inexhaustible. 

This period was characterized by a generally accepted belief 
that personal initiative and industry were the only keys needed to 
unlock the doors of material success. This attitude tended to sup- 
port the traditional belief that indigence is always synonymo;s 
with incompetence, and any aid given the financially unfortunate 
carried with it  the taint of pauperism. Meantime, too, the tradi- 
tional concept of public welfare as a function of local Government 
tended to retard progress. But gradually the old, exclusive reli- 
ance on the town or county to provide for all welfare needs was 
breaking down, and as needs increased the States came to recog- 
nize that they must share this responsibility 15-ith their local com- 
munities. The same trends which made State participation neces- 
sary were leading toward Federal co-operation in social legislation. 
But up until 1929 this fact was not generally recognized. 

The emergency caused by the depression in the U.S. did not cre- 
ate these problems. But by aggravating them, it  brought about the 
long-delayed acceptance of the need for national action to meet 
nation-wide needs. As a result, the 1930's saw great advances in 
this area of Government service Of these, the most significant is 
the recognition of social legislation as a major concern of the Fed- 
eral Government as well as of its States and their localities. The 
various forms of Federal social legislation in operation in 1939 
were all outgrowths of measures originally carried on by State or 
local governmental agencies or by private organizations. In  the 
main, local measures for public relief took the form of providing 
almshouses in which at  first all classes of the poor were housed to- 
gether. This has been described as a device of society to remove 
its failures from its sight and so enable it to forget them. Later, 
specialized homes for separate indigent classes were established, 
and so came into existence insane asylums, orphans' homes, and 
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homes for the aged. This remained the principal method of taking 
care of the needy through the first two decades of the 20th 
century. 

Shortly after 1900, however, i t  began to be recognized that in 
many cases the aged, the blind, and dependent children would be 
more effectively provided for, if they could be given a cash allow- 
ance in their own homes. If this kind of assistance were to be 
provided, i t  was apparent that the States must share the responsi- 
bility. Provision for  care by their own families of dependent chil- 
dren-that is, children whose fathers had died or  who were other- 
wise deprived of their natural means of livelihood-was first 
recognized as a State responsibility by Oklahoma in 1908 when 
that State passed a law providing a widowed mother of a school- 
age child with a small allowance in lieu of the possible earnings of 
the child, so that he might remain in school. From 1911 on, the 
need and desirability of "mother's aid" gained recognition; and by 
1934, 4 j  States, Alaska, and Hawaii and the District of Columbia 
had some provision for  granting public aid to maintain dependent 
children in their own homes. 

The first State legislation providing for old-age pensions de- 
signed to enable old people t o  live in their own homes went into 
operation in Montana in 1923. The only such law previously in 
effect in the United States or its territories was one passed by 
Alaska in 1915. I n  1933, nine States, and Hawaii initiated old-age 
pension laws, and a t  the end of that year there were laws of this 
nature on the statute books of 26 States, Alaska, and Hawaii. 
State legislation for  the blind, developed since the turn of the 
century, has related to providing educational and vocational train- 
ing, principally for children, establishing workshops for adults, 
providing for locating the blind and extending t o  them medical 
assistance and help in  procuring employment, and giving cash 
grants. I n  Aug. 1935, 27 States had laws providing for such cash 
payments. 

But the States and their localities in most instances were able 
t o  make only small payments t o  those for whom these forms of 
special aid were intended and in some States the laws were never 
put into operation. Depression conditions served only t o  empha- 
size the already apparent fact that many States were unable to 
carry this responsibility without Federal aid. I n  the Social Secur- 
ity Act of 1935, Congress made provision for granting Federal 
funds t o  the States, on a matching basis, to aid them in giving 
public assistance to needy old people, to families with dependent 
children, and t o  needy blind persons. All the States were in  1939 
co-operating in one or more of these three programs. 

The Federal agency concerned in these three programs is the 
Social Security Board. Largest of the organizations embraced in 
the Federal Security Agency, the Board also acts for the Federal 
Government in the two social insurance programs established by 
the Social Security Act. (See below under Social Security Act.)  

These programs--old-age and survivors insurance and unem- 
ployment compensation-are significant not only for their national 
scope, but also for the new point of view which they embody. 
Recognizing that the risk of dependency is widespread when the 
mass of people must depend for security on current wage earning, 
they provide a method of spreading wages through social insurance. 
Old-age and survivors insurance is a Federally administered plan 
under which industrial and commercial workers and their employ- 
ers contribute equally. Protection is provided in the form of 
monthly benefits, the amount being based on the worker's own 
wages and length of employment in jobs covered by the system. 
As originally enacted in 1935, this program provided old-age bene- 
fits for  wage-earners upon retirement after age 65. Amendments 
passed by Congress i n  1939 substantially broadened the system by 
recognizing the needs of the family as well as the individual 
worker. Supplementary benefits are (early 1940) provided for 
aged wives or dependent children of annuitants, and monthly 
benefits are paid t o  certain survivors if an insured worker dies 
either before or after retirement. 

Unemployment.- Though unemployment compensation bills 
had been introduced in many State legislatures, only one State, 
Wisconsin, had enacted such a law by 1932. Since unemployment 
funds for  payment of benefits are built up  by taxes on employers' 

payrolls, many States feared that enactment of such legislation 
would impose a handicap on businessmen in competition with 
those in States not having such laws. During the early depression 
years, the number of unemployed reached an unprecedented total 
and the Federal Government was called upon to provide huge 
sums for relief. These factors led to inclusion in the Social Secur- 
ity Act of provisions designed to aid the States in adoption of 
unemployment insurance systems. By 1937 all the States had 
enacted legislation for this purpose. As the States developed sys- 
tems of unemployment insurance, the United States Employment 
Service, which had been set up in 1933 on a co-operative Federal- 
State basis to provide free placement service for the unemployed, 
was expanded to meet the needs arising out of their administration. 
An important part of the reorganization plan creating the Federal 
Security Agency was the co-ordination of Federal employment 
service activities with those relating to  unemployment compensa- 
tion. These two services form a new Bureau of Employment 
Security under the Social Security Board. 

Health.-In addition t o  the programs for which the Social 
Security Board is the Federal agency, the Social Security Act 
provides for Federal co-operation and financial aid to the States 
for public health and vocational rehabilitation-both within the 
Federal Security Agency-and for maternal and child health and 
welfare under the Children's Bureau of the Department of Labor. 
I t  is noteworthy not only for the specific services which it  pro- 
motes, but also as the first step taken in the U.S. to supplant the 
fragmentary welfare provisions of the past. 

A comprehensive national program looking toward the prevention 
of future need as well as provision for present need, it represents a 
long forward step in national social legislation. The creation of the 
Federal Security Agency represents a comparable step in the admin- 
istration of such legislation. It  brings together both the new activi- 
ties created by the Social Security Act and others in which the Fed- 
eral Government has had some concern since 1800 and earlier. 

The Public Health Service is an outgrowth of the Marine Hospital 
Service established by Congress in 1798 for the care of American 
seamen. After the formation of the National Government, the right 
to jurisdiction over health measures such as quarantine and sanitary 
control was held to belong to the States. So long as epidemics were 
confined mainly to seaport towns, the States left control of disease 
to the local communities. However, as methods of communication 
developed and transportation of people and goods increased, com- 
municable diseases could not be controlled on a local basis, and the 
States began to establish State Boards of Health to aid the local or 
county Governments. Because of a growing realization that protection 
against epidemic diseases could best be provided on a national basis, 
this function was gradually transferred to the Federal Government, 
and placed under the jurisdiction of its Public Health Service. 

While its responsibility for national and interstate quarantine was 
expanding, this agency also engaged increasingly in the collection of 
public health reports and statistics. In 1912 an act was passed giving 
it increased powers of scientific investigation. As progress in medicine 
has revealed the methods by which epidemic diseases are transmitted 
and has developed methods of immunization, quarantine measures 
have become increasingly less necessary, and emphasis among the 
various duties of the Public Health Service has shifted. Acting for 
the Federal Government under the public health provisions of the 
Social Security Act, it now makes grants to the States for the pro- 
motion of State and local health services. Under a separate act it 
also makes grants to the States for the control of the venereal diseases. 
One of its major functions is to aid the States in strengthening and 
expanding their organizations. The advice and assistance of the Federal 
health service is made available to the States for the many forms of 
health measures which they maintain such as: inspection of food, 
milk, and water; control and treatment of venereal disease; industrial 
hygiene immunization against typhoid fever, smallpox, and diphtheria; 
infant and maternal hygiene; and general sanitation. Another im- 
portant contribution to the public health is the scientific research con- 
ducted by the Public Health Service, the results of which are made 
available to both public and private organizations. 

Up to 1940, public health measures in the United States have been 
almost entirely preventive. The need for a still more comprehensive 
national health program has already been recognized and its develop- 
ment is one of the advances still to be made in social legislation. 

Education.-Although public education has been and is a State 
and local concern, Federal co-operation in this field dates back even 
further than it does in public health. The first action by the Federal 
Government in aid of public education was an ordinance passed in 
1785 providing for land grants to the States for public grade schools 
and universities. After a lapse of nearly three-quarters of a century, 
the next step, taken in 1862, was a provision granting Federal lands 
to the States for agricultural colleges; later authorizations provided 
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additional grants for the same purpose. 1 

A more general interest in education, on the part of the Federal 
Government, found expression as early as 1867 when a National De- 
partment of Education was established to collect data concerning 
educational methods and to disseminate information on school meth- 
ods, organization, and management and otherwise to promote the 
cause of education throughout the country. The Office of Education 
took over the duties of this agency in 1869; it remained in the De- 
partment of Interior until it became part of the Federal Security 
Agency in 1939. Between 1870 and 1887, a number of bills were intro- 
duced in Congress which would have provided for further Federal 
co-operation in public education, but none was passed. The argument 
advanced against all these bills was that they would constitute inter- 
ference with States' rights. Additional Federal funds were, however, 
made available for public education in 1908 and again in 1920 when 
certain percentages of income from national forest reserves and 
mineral lands were allowed for this purpose. A second field, in ad- 
dition to  agricultural training, to which the U.S. Federal Government 
has made a significant contribution, is vocational education. A Federal 
Board of Vocational Education was established in 1917, and Federal 
money to match State funds on a dollar for dollar basis was provided 
to encourage vocational education not only in agriculture but also in 
trade and industry. Following the World War, Federal provisions 
for the vocational rehabilitation of wounded soldiers were adopted 
in 1918. Two years iater the Federal Vocationai Rehabilitation Act 
was pass~d a~athnriing Federa! matching of State funds to rehahilitate 
civilians handicapped vocationally through disease, accident, or con- 
genital causes. The Social Security Act provided additional funds for 
this service and placed it on a permanent basis. Since 1933 when i t  
took over the functions of the Federal Board of Vocational Education, 
the Office of Education has co-operated with the States in this field. 

In  addition, this Office acts as a clearing house for information re- 
lating to educational progress. I t  brings together and analyzes the 
results of experience in cities and States and makes research studies 
on special problems. This material, covering all phases of American 
education, is made available to educators throughout the U.S. The 
office has also been conccrned in adult education and in other broad 
aspects of public education. Agencies established in the rgjo's to  
meet the needs of young people left stranded by the depression have 
given the Federal Government additional responsibility along edu- 
cational lines. I t  is estimated that in 1933 some five million young 
men and women between the ages of 18 and 25 were without oppor- 
tunity for constructive activity. Many were ready to go to work, but 
could get no jobs; others were prepared for college or other special 
training, but could find no means of financing further education. 
Neither the States nor their communities could cope with this emer- 
gency and the necessity for action by the Federal Government was 
not questioned. 

The Civilian Conservation Corps was established in 1933 as one 
means of meeting this situation. Through this service, young men 
deprived of normal opportunities for education or employment are 
offered constructive activity and training. Their work in restoring 
and preserving national resources of tillable lands and timber reserves 
has become a significant national asset. In return they receive the 
necessities for decent existence, a small allowance for any family 
members who might ordinarily be dependent on them, and education 
suited to their individual capacities. Originating as an emergency 
measure, the Civilian Conservation Corps was scheduled for termina- 
tion in 1940, but an  amendment passed in 1939 provided for its con- 
tinuation to June 30, 1943. Formerly an independent activity, it is 
part of the Federal Security Agency. 

A second service for young people is also a part of this over- 
all agency. This is the National Youth Administration, established 
in 1935 within the Works Progress Administration. Originally estab- 
lished to provide work experience for boys and girls from 16 to 25 
who are no longer attending school full time and are not regularly 
employed, it was later given direction of student-aid projects. These 
provide financial assistance to  needy young people in exchange for 
part-time work on useful projects and thus enable them to continue 
their schooling. See also POOR LAW; RELIEF. (P. V. M.) 

SOCIAL SECURITY A C T  O F  1935 
The Social Security Act of 1935 initiated one of the most compre- 

hensive programs for social welfare ever undertaken through direct 
legislation. I t  established a Federal old-age insurance system; made 
provision for Federal co-operation with the States in unemployment 
insurance systems and in programs for giving financial aid to three 
groups of the needy-the aged, the blind, and dependent children. 
The measure also extended Federal aid available to the States for 
four health and welfare services and for vocational rehabilitation. 

In  June 1934, President Roosevelt appointed a Committee on Eco- 
nomic Security t o  draw up recommendations for a social security 
program. The committee was composed of the Secretaries of Labor, 
Agriculture, and the Treasury, the Attorney General, and the Federal 
Emergency Relief Administrator. On the basis of recommendations 
by this committee, the Social Security bill was drafted and approved 
in Aug. 1935. On May 24, 1937, the Supreme Court of the United 
States upheld the State unemployment insurance laws and provisions 
for the payment of Federal old-age benefits, and taxes levied by the 
act. 

I t  was recognized from the first that, in a program of such pro- 
portions, changes would have to be made as experience and study 
pointed the way for improvement. Therefore, the Federal Act placed 
upon the Social Security Board the duty of studying the program 
and from time to time making recommendations concerning its im- 
provement and extension. On Jan. 16, 1939, the President transmitted 
to Congress a comprehensive report made by the Social Security Board 
containing proposals for amending the act. 

Further, to have the benefit of advice from persons outside the 
Government on methods of improving the old-age insurance system, 
an Advisory Council on Social Security, composed of representatives 
of employers, employees, and the general public, was appointed in 
May 1937 by the Senate Finance Committee and the Social Security 
Board. The Advisory Council submitted its recommendations t o  
Congress on Dec. 19, 1938. 

Through the first half of 1939, extended public hearings were held 
before the House Ways and Means Committee, and the Senate 
Finance Committee, a t  which all interested persons could appear and 
express their views on the social security program. On the basis of 
information and recommendations from these various sources, the 
Social Security Act Amendments of 1939 were passed in August of 
that year. The results of these amendments are marked liberaliza'tion 
of the protection provided by the program and improvement of its 
administrative procedures. Provisions for increased efficiency were 
extended to include State agencies administering the programs which 
operate on a Federal-State co-operative bask by requiring that they 
must establish and maintain personnel standards on a merit basis. 

O ld -Age  and S u r v i v o r s  Insurance.- The Federal old-age in- 
surance system established by the Social Security Act of 1935 was 
designed to provide a basic retirement income after age 65 for wage 
earners insured under the system, the benefits to be financed by equal 
taxes on the employer and the employee. Prior to consideration of 
the Social Security Act, no attempt had been made to establish a 
governmentally operated old-age insurance system in the United 
States, oth6r than retirement plans for public employees. Private 
pension plans had been adopted by some business organizations, chiefly 
among the heavy industries-over 40% of the employees affected being 
on Class I railroads. But in 1930 the number of employees affected 
by private pension plans was only approximately 3,500,000. Under 
the Federal old-age insurance system, wage-record accounts had been 
established for approximately 45,500,ooo persons by the end of 1939. 

Benefits.-The system established by the act of 1935 provided for 
payment of monthly benefits, beginning in 1942, to  insured workers 
65 years of age or over when they retlred, ~f between Dec. 31, 1936 
and attainment of age 65 they had worked one day in each of a t  
least five calendar years in covered employment, and had, during 
that period, earned a total of $2,000 or more. The benefits provided 
in this act were based on the employee's total wages during this 
qualifying period (exclusive of amounts in excess of $3,000 received 
in one year from any one employer). The system provided for 
monthly benefits amounting to % of 1% of the first $3,000 of total 
wages plus 4/12 of 1% of the next $42,000, plus x4 of 1% of the next 
$84,000. The maximum monthly benefit was set a t  $85, the minimum 
a t  $10. A lump-sum payment equal to 3%% of the employee's total 
wages was provided for those reaching 65 without qualifying for 
monthly benefits; and a death payment of similar amount was pro- 
vided subject to deduction of any benefits the worker might have 
received during his lifetime. 

The amendments of 1939 made material changes in the benefits 
provided under the system. The principal revisions were: advancing 
initial payment of monthly benefits to  1940 instead of 1942 ; increasing 
benefits during the earlier years of the system by changing the basis 
and formula for computing benefits; and increasing security for the 
family group by providing monthly benefits for certain dependents 
and survivors of insured employees. Because of the extension of the 
system to afford protection for the families of workers, the title was 
changed to "Old-Age and Survivors Insurance." Under the amended 
system the basis on which benefits are determined is the employee's 
average monthly wage. The formula for computing monthly benefits 
is: 40% of the first $50 of average monthly wage, plus 10% of the 
next $200, to which is added an increment of 1% of the basic amount 
for each year in which the employee made a t  least $200 in covered 
employment. 

The employee's average monthly wage is obtained by dividing his 
total accumulated wages (exclusive of amounts in excess of $3,000 re- 
ceived in one year) by the number of months he could have worked 
under the system-that is, the number of months between 1936 (or 
his ~ 2 n d  birthday, if later) and the quarter in which he becomes 
eligible for benefits or dies. 

An insured employee becomes eligible for benefits if he is 65 o r  
more years old, is fully insured, and files a claim for benefits. An 
employee is fully insured if he has received $50 in covered employ- 
ment in each of 40 calendar quarters; or if he has received $50 in 
each of enough calendar quarters to equal half the quarters elapsing 
between Dec. 31, 1936 (or his attainment of age 21, if later) and the 
quarter in which he dies or attains age 65, and in not less than six 
calendar quarters. Any calendar quarter in yhich he earned a t  
least $50 is considered a "quarter of coverage. Such quarters of 
coverage count toward benefits even if they occur before he is 21 
years old or after he is 65, but they must be subsequent to  1936. 
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Wages earned after age 65 do not count if earned before Jan. I ,  1939; 
as  of that date the amendments removed an earlier provision under 
which wages counted toward benefits only up to this age. Under the 
amendments of 1939 when an insured person becomes eligible for 
monthly retirement benefits, supplementary benefits are provided for 
a wife 65 years of age or over or for unmarried dependent children 
under 16 years of age, or under 18, if regularly attending school. The 
supplementary benefit for each amounts to one-half the benefit of 
the insured worker. Monthly benefits will not be paid to the annuitant 
(nor supplementary benefits for his dependents) for any month in 
which he earns $15 or more in covered employment. When a fully 
insured person dies, survivors' monthly benefits are provided in the 
following amounts: three-fourths of the worker's benefit rate for a 
widow 65 or over, or for a widow with dependent children in her 
care; one-half of the worker's benefit rate for each unmarried de- 
pendent child under 18 years of age; one-half of the worker's benefit 
rate for each dependent parent if there is no widow or dependent 
child. 

If an insured wage earner dies without meeting the requirements 
necessary to be fully insured, but has received $50 or more a quarter 
for a t  least six calendar quarters during the three years prior to his 
death, monthly benefits are provided for any minor children and the 
widow, if she has such children in her care. 

If there is no survivor entitled to monthly benefits a t  the time of 
the worker's death, a death payment, equal to  six times the worker's 
monthly benefit rate, may he paid to certain relatives; or the indi- 
vidual paying the funeral expenses may be reimbursed for them up 
to  this amount. 

The minimum monthly benefit payable in the case of any insured 
individual is $10. The maximum, both for the individual worker and 
for the family, varies where supplementary benefits are payable, but in 
no case can exceed $85. 

Coverage.-Chiefly because of the administrative difficulties in- 
volved in their inclusion, certain types of employment were excepted 
from coverage under the system. The act of 1935 provided the follow- 
ing exceptions: aglicultural labour; domestic service; casual labour 
not in the course of the employer's trade or business; service as an 
officer or member of a crew of a documented vessel; employment for 
any Federal, State or local government or its instrumentality; and 
service for certain religious, charitable, humane, and educational in- 
stitutions not organized or operated for profit. Employment after age 
65 was also excepted. Railroad employment was excepted because 
i t  is covered by the separate system for railroad workers under the 
Railroad Retirement Act. 

Under the amendments of 1939, some of the employments previ- 
ously excepted were brought under the system. These include maritime 
service on American vessels and employment in national banks, 
building and loan associations and certain similar organizations. As 
already noted, the exception of employment after age 65 was re- 
moved, as of Jan. I ,  1939, thus enabling many workers previously 
ineligible because of age to qualify for monthly benefits and others 
to  increase the amount of their benefits. Certain additional exemp- 
tions were provided by the amendments: agricultural labour was 
defined so as to extend exemptions not only to farming activities, 
but also to certain closely related services. Certain part-time or in- 
termittent employment providing only nominal wages such as services 
for fraternal and other non-profit organizations, and services of news- 
boys under 18 were excepted by the amendments, as were family 
employment and service by employees of foreign governments. 

Taxes.-The taxes for old-age and survivors insurance are based on 
the wages of insured employees. The rates for employer and employee 
are the same. In  the act of 1935, these Were fixed a t  1% for the first 
three years, beginning in 1937, with a %% increase every three years 
until they reached the maximum of 3% for the employer and 3% 
for  the employee in 1949. Wages in excess of $3,000 received in one 
year from any one employer were excepted. The amendments of 
1939 eliminated the %% increase in the tax rate for the years 1940-42. 
They also provide that an  employee having more than one employer 
may, upon request, receive a refund of the employee's tax paid in 
his behalf on any amount above the first $3,000 of his total yearly 
earnings. 

Financing.-Under the act of 1935, an  Old-Age Reserve Account 
was established in the United States Treasury. The Congress was 
charged with the duty of yearly appropriating to this account an 
amount sufficient as an annual premium to provide for the payments 
required under the old-age insurance system, the amount to  be de- 
termined on a reserve basis in accordance with accepted actuarial 
principles. The act specified that reserve funds in the account must 
be invested in Government obligations or Government-guaranteed 
obligations bearing 370 interest. 

The amendments of I939 substituted for this reserve account a 
Federal Old-Age and Survivors Insurance Trust Fund to be supervised 
by a board of trustees consisting of the secretary of the Treasury, the 
Secretary of Labor, and the Chairman of the Social Security Board. 
All funds collected from the old-age and survivors insurance taxes are 
to be appropriated to  this trust fund. The fund will earn interest a t  
the current average rate paid on obligations comprising the public 
debt. The board of trustees is required to report annually to the 
Coneress, or at  any time that the fund becomes unduly small or ex- 
ceeds three times the highest annual expenditure anticipated in the 

ensuing five years. 
The benefit schedule provided by the amendments of 1939 will 

eliminate possibility of the large reserve which would have accumulated 
under the provisions of the act of 1935. The revised system of benefits 
will result in increased costs during the early years of benefit pay- 
ments and decreased costs during the later years. However, i t  is 
estimated that under the amendments of 1939 the average annual cost 
during the next 40 years will about equal that provided in the act of . 
19 i?nemploymen t  Insurance.- The provisions of the Social 
Security Act relating to unemployment insurance were designed to  
stimulate adoption of State systems which would insure employees 
against total loss of income during periods of unavoidable unemploy- 
ment. Because of the wide variation in local conditions this appeared 
preferable to a Federal system of unemployment insurance. In  a 
number of State legislatures unemployment insurance bills had already 
been presented before Congressional consideration of the social security 
bill in 1935. But the disadvantage in interstate competition had 
deterred State action in all except one State. By levying a Federal 
tax on all employers with eight o r  more employees and then allowing 
credit against the tax for contributions to a State unemployment fund, 
the Federal act removed the interstate competitive factor, and by 
June 30, 1937 all States had enacted unemployment insurance laws. 
Under the terms of the act, wide latitude was allowed the States in 
adopting unemployment insurance systems, to  meet local economic 
and social needs. However, the State laws follow certain general 
trends. 

Taxes.-The unemployment insurance provisions of the Federal 
act levy a pay roll tax on employers with eight or more employees, 
certain types of employment being excepted. The rate of this tax 
was set a t  1% of wages payable in 1936, 2 %  in 1937, and 3% in 
1938 and thereafter. Against this Federal tax, employers are allowed 
credit for the amounts they contribute to unemployment funds under 
a State law approved by the Social Security Board. The maximum 
credit allowed is 90% of the amount of the Federal tax. The cost 
of administering State laws is paid by the Federal Government. The 
amendments of 1939 changed the basis of the unemployment insurance 
tax from wages "payable" to wages "paid" and limited the tax to  
the first $3,000 of annual wages paid to  each employee. This served 
to  bring the basis of this tax more nearly into conformity with that  
for old-age insurance, and resulted in simplification of reporting pro- 
cedures for employers. In  practically every State the rate of em- 
ployers' contributions to the State unemployment fund is 2.7% of 
pay rolls; this, of course, equals goyo of the rate of the Federal tax- 
the amount allowable as credit against that tax. A few State laws 
provide for contributions by employees also; but two of these States 
have already eliminated this requirement. 

Coverage.-It did not seem feasible a t  the outset to include certain 
types of employment under systems of unemployment insurance. The 
Federal law, therefore, excepts from the employer's tax wages paid 
for the following services: agricultural labour; domestic service; ship- 
ping on navigable waters of the United States; employment for the 
immediate family; Federal, State, and local government service; em- 
ployment by certain religious, charitable, and educational organiza- 
tions not organized or operated for profit. Railroad employment, 
which is covered by the Federal Railroad Unemployment Insurance 
Act, is excepted from the unemployment compensation provisions of 
the Social Security Act, as well as from State unemployment com- 
pensation laws. 

The amendments of 1939 extended coverage of the Federal unem- 
ployment insurance tax to include wages paid for employment by  
national banks, building and loan associations, and similar employ- 
ments. Other changes make definitions under this provision more 
nearly parallel with those for old-age and survivors insurance. 

Most State laws cover the same employments as the Federal taxing 
provisions. But while these Federal provisions extend only to  business 
organizations with eight or more employees, nearly half of the State 
laws apply to smaller establishments. In  eight States the unemploy- 
ment insurance system applies where there is only one employee. By 
the end of 1939 more than 27,500,ooo employees had wage credits 
under State systems. 

Benefits.-Although the laws of the several States differ, benefits 
are usually equal to  half the normal weekly wage up to a maximum 
of $15 a week, and in most States may continue for a maximum 
period of about 16 weeks. The amount and duration of benefits 
depend upon the State law and the worker's previous earnings and 
employment. All States require a waiting period before benefits be- 
come payable; the length of this period varies, according to  the State 
law, from two to four weeks. 

A refusal of suitable work or loss of employment because of a 
labour dispute in the worker's establishment constitutes grounds in 
all States for the extension of the waiting period or for disqualification 
from benefits until re-employment. I n  most States the disqualifica- 
tion for loss of employment because of a labour dispute applies if 
the worker or any member of his grade or class is participating in, 
financing, or directly interested in the dispute. Ordinarily discharge 
for misconduct and voluntarily leaving employment without cause 
constitute grounds for similar penalties. When a worker applies for 
unemployment benefits, he registers for work at  a State employment 
office. He is also required to report t o  this office each week during 
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the waiting period and after his benefit payments begin as evidence I 
that he is able and willing to work. 

P u b l i c  Assistance.-The act of 1935 made provision for granting 
Federal funds to the States to aid them in giving financial assistance 
to three groups of needy persons-the needy aged, the needy blind, 
and dependent children. The States adopt and administer their own 
public assistance plans. Each State plan must be submitted to the 
Social Security Board and if found to meet certam standards set 
forth in the Federal act, it'is approved by the board, and thereafter 
the State is eligible for Federal grants. Standards for State plans 
specified by the Federal act are designed to assure efficient administra- 
tion and equitable distribution of assistance. In A u ~ .  1939, more than 
z,soopoo persons were being aided under these three Federal-State 
programs. This included 1$74,651 needy aged, 7r8,670 dependent 
children and 45,123 needy blind. 

The act of 1935 placed the amount of Federal funds available to 
the States for old-age assistance and aid to the blind at one-half of 

~~~~~~~~~r t,"icr ~ O ~ $ ~ ~ ~ ~ d ~ ~ ~ ~ ~  
the act of I935 provided ~ ~ d ~ ~ ~ l  grants equal to one-third of the 
amount paid by the State. AS a basis for computing the Federal share 
of aid, the act set a maximum of $18 a month for the first child and 
$12 for each additional child in the same home. A dependent child 
mas defined as one who is nnder 16 vears of age. is without oarental 
support because of the death, disab&ty, or continued absence from I 
nome of a parent, and who is iiving in his own home or with ceriain 
near relatives. 

The amendments of 1939 increased Federal funds available under 
each of the three public assistance programs, beginning Jan. I ,  1940. 
For aid to the needy aged and needy blind the maximum monthly 
assistance payment to an individual with respect to which the Federal 
~overnment will pay one-half was increased from $30 to $40. In the 
case of aid to dependent children the Federal Government's share 
was raised from one-third to onemhalf of the monthly allowance up 
to $18 for the first child and $lz for any additional children in the 
same home. The definition of a dependent child was revised to include 
children up to 18 years of age if regularly attending school. 

In addition to its share of assistance payments, the Federal Govern- 
ment also makes grants which cover approximately one-half the cost 
of administration by the state, in the case of plans for  aid to the 
blind and aid to dependent children. Federal grants to States with 
respect to old-age assistance payments are increased by an additional 
s%, which may be used by the States for administration, assistance 
payments, or both. 

~ ~ ~ l ~ h  and welfare ~ ~ ~ ~ i ~ ~ ~ . - ~ ~ ~ d ~  for three programs to 
promote maternal and child welfare, which are under the supervision 
of the Children's Bureau of the United States Department of Labor, 
were increased by the act of 1935 and further increased by the amend- 
ments of 1939. These three programs-maternal and child health, 
services for crippled and child welfare-operate on a ~ ~ d ~ ~ ~ l -  
State co-operative basis similar to the public-assistance programs. 
The States adopt and administer their own plans, receiving Federal 
grants to help carry on their programs if their plans are approved by 
the United States Children's Bureau. With increases provided by the 
amendments of 1939, annual appropriations of Federal funds author- 
ized for these programs are: $j,820,000 for maternal and child health 
services; $3,870,000 for services to crippled children; and $I,~IO,OOO 
for child-welfare services. 

The act of 1935 provided funds for distribution to the States to 
assist them in extending public-health services. The Surgeon General 
of the United States Public Health Service is in charge of regulations 
governing grants to the States for public-health work. State programs 
are submitted him and the Federa1 
Service assists the States in improvement of their programs. Under 
the amendments of 1939 an annual appropriation of $~~.ooo.ooo was 
authorized for this work. 

The Social Security Act made additional Federal funds available 
to the States to assist them in their programs of rehabilitating persons 
vocationally handicapped through disease, accident, or congenital 
causes, but otherwise employable. A further increase provided by the 
amendments of 1939 brought the annual appropriation authorized 
for grants to the States to $3,500,000. The Office of Education ad- 
ministers the Federal provisions for vocational rehabilitation. The 
amendments extend all five of these health and welfare provisions to 
Puerto Rico. . 

Administration.- -The Social Security Act established thr Social 
Security Board as the administrative agency to have jurisdiction over 
the old-age insurance, unemployment insurance, and public-assistance 
features of the act. This board of three members is appointed by the 
President, by and with the advice and consent of the Senate. 

The Social Security Board is now one of five member agencies in 
a new Federal Security.Agency created by the,President's first re- 
organization plan. effective July I, 1939. Also included in the new 
organization are the Public Health Service, the Office of Education, 
the Nationrrl youth Administration, and the Civilian Conservation 
Corps. Under the same reorganization plan the United States Em- 
~ l o ~ r n c n t  Service, forinerly in the Department of Labor, was to- 
ordinated with the Unemployment Compensation Bureau of the Social 
Security Board, the joint seivice IIom being known as the Bureau of 
Employment Security. (0. M P.) 

SERVICE gorD 
SOCIAL SERVICE, The term social service has a some- 

what different meaning in Great Britain and America. 

GREAT BRITAIN 

The term social service is a comparatively new one in Great 
Britain. If it had been used previous to the zoth century it  
would have meant philanthropy and charity in the ordinary sense. 
Now it includes not only personal social service but all the 
principal public social services, especially the voluntary work 
attached to these. I t  is distinguished from the older philanthropy 
by its scientific and systematic character, by its insistence on 
seeking out the causes of social evils and by its broad study and 
action. 

Persona l  Social Service-This need not be charitable. There 
is much personal service in relation with Boy Scouts and Girl 
Guides. I n  the former case Sir Robert Baden-Powell rightly under- 
stood juvenile psychology, and the movement has grown with 
amazing rapidity The Girl Guides have employed hundreds of 
well-educated young who have rendered good service to 
the community by the training and discipline they impar~ .  The 
older nioveilients of 3oys' and Girls' Origades do cxcc!!cnt xork. 

The physical well-being of the young is dependent upon places 
in which to play. and the National Playing ~ i e l d s  ~ssociat ion,  
which began in 1925, is trying to open up  the country for  their 
recreation. The movement is rapidly spreading. Much time is 
given also to  guilds of play and folk dancing and both men and 
Women who have leisure can serve the rising generation by giving 
their time to these movements. Another important development 
is the growth of camps for boys and girls in connection with innu- 
merable clubs and societies. Here the senior boys and girls from 
public schools have rendered great assistance. F~~ those who are 
older the Co-operative Holiday Association and the Holiday Fel- 
lowship reach a class already interested in open air life. A great 
deal of personal service is given by such institutions as the 
Y.M.C.A. and Y.W,C,A. ~h~ men's clubs and institutes are well 
known, but women's institutes are becoming an important feature 
in British national life not only in the towns, but also in the 
country. Boys' and girls' clubs with their national organizations 
and u~~~ H- give opportunity for social service, ~h~~~ is a 
definite tendency to co-ordinate all this recreative work and even 
the local education authorities are assisting in this, through the 
juvenile organizations committees set up in 1920. The rural com- 
munity councils, established in about a dozen counties, represent 
an important They are aided by the Carnegie 
United Kingdom trust and organized through the National Corn- 
cil of Social Service. 

Although established under the aegis of local education authori- 
ties, Care Committees are essentially personal.   he^ seek t o  make 
friendly contacts within the homes of the people and to link 
the official with the parents and the children. Voluntary effort 
has here been most successful, and there are over 1,000 care 

in and in the 
schools has enlarged the scope of the care committees and also 
the choice of employment. 

The charity organization society is the principal society that 
investigates the condition of the needy and the unfortunate. The 
committees are composed of voluntary workers although the sec- 
retaries are whole time expert agents. I n  many towns guilds of 
help and councils of social service embrace the charity Organiza- 
tion Society branches and provide opportunities for service. 

Settlement and similar institutions have enabled many like 
charles ~ ~ ~ t h ,  B. S. ~~~~t~~~ or prof. ~~~l~~ to carry out 
investigations into poverty and have marked a new stage in social 
inquiry. There are now comparative studies of a great many 
places such as Oxford, Cambridge, Ipswich, Hornsey and West 
Ham. Such social surveys are required for every large town or 
city. personal services rendered by public schools, colleges and 
other institutions have opened Up a large field of social work in 
the shape of public school and college missions and settlements. 
The Cavendish club of London is an outcome of this movement. 

One personal service inaugurated the Mans- 
field House Settlement in Canning Town was the "poor man's 
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lawyer," the idea being to give free legal advice to the very poor. 
This effort has been widely extended and has now been regularized 
by the law societies. 

P u b l i c  Social Service.-In the sphere of public health (q.v.), 
voluntary agencies are doing much to assist the local authorities 
and the Government. 

Although most British hospitals are voluntary efforts and uti- 
lize the service of unpaid workers, they are gradually taking on 
the character of public service. Indeed the poor law authorities 
are responsible for large numbers of hospitals and infirmaries. 
There is a National League for Health, Maternity and Child Wel- 
fare which has done much t o  create a sound public opinion. 
These are now supported by local grants and government aid. 
There are ante-natal clinics, baby and child welfare clinics, clinics 
for children up to the age of 5, followed by medical inspection 
and treatment of children in the public schools. I n  all these cases 
there is much voluntary assistance and it is a form of social 
service which will shape the whole future of the country. 

Compulsory education has narrowed the field of social service, 
so  fa r  as children are concerned, to the work of management 
and the after-care committees, although a development of in- 
terest on the part of parents in the work of the school is being 
encouraged and spreading with great rapidity. 

Adult education (q.v.) offers great opportunities for voluntary 
effort. 

Whatever may be the future of the boards of guardians, the 
sense of obligation to the poor which was formerly expressed 
through the monasteries or the overseers of the parish is bound 
t o  continue. Harshness of administration has gradually been 
ameliorated owing to a more humane public opinion. The services 
both of men and women on boards of guardians are often rendered 
purely as giving an opportunity for social work. The Brabazon 
Society in giving concerts and entertainments in workhouses and 
infirmaries has created an atmosphere of friendliness and espe- 
cially in relation to the children has opened up a sphere of helpful- 
ness. Many guardians take a special interest in emigration, which 
though it  is not a final solution of economic problems does in 
many cases offer a way out and a prospect of future usefulness. 

There are many men and women to-day who accept the position 
of magistrate because they feel they can thus serve society most 
effectively, and by exercising wisdom and patient consideration 
enable those who have transgressed the law to recover good citi- 
zenship. In  connection with the criminal system a good deal of 
social work is carried on in connection with the Borstal institu- 
tions, remand homes and prisons, while the work of probation 
officers, whether paid or voluntary, in connection with children's 
courts has wrought a veritable revolution in the treatment of 
young offenders. (P. A.) 

THE UNITED STATES 

Social service o r  social work, as understood in the United 
States, is that form of persistent and deliberate effort that helps 
the individual (or family group) to make a satisfactory adjust- 
ment to his environment. This effort takes several forms. Social 
work as a profession is attempting to prevent as well as reduce 
to a minimum those substandard social conditions which are 
the causes of poverty, ill health, and other types of human dis- 
tress. I t  provides such practical services as financial aid to 
the needy, counsel on personal and family problems, suggestions 
on child training and management, and in general provides those 
aids to living which make for a richer and more wholesome exist- 
ence. As the social worker in his daily practice and through 
research becomes conscious of social ills and their causes, he 
seeks a remedy and becomes an active protagonist of the changes 
needed to achieve that end. 

Classification of Workers.-Under the auspices of both pub- 
lic and private agencies, social workers perform a great variety of 
social services. Social work is carried on by three groups of 
workers. There are case workers who work with the individual (or 
family group) who is in some sort of trouble. They are the people 
who give financial aid to the needy, who give counsel on personal 
and family problen~s, who serve as probation officers in courts, 

who direct persons who have physical or mental illnesses, and 
who deal with the problems of children in school, institutions, and 
foster homes. Then there are the group workers who deal with 
people in groups in such places as settlements, recreation centres 
in schools and churches and playgrounds, and in such organiza- 
tions as Boy Scouts, Girl Scouts, Young Men's Christian Associ- 
ations, Young Women's Christian Associations, Jewish Centers, 
and similar organizations. They conduct such leisure-time activ- 
ities as games, dancing, clubs, dramatics, lectures, arts and crafts, 
and study groups. Finally, there are those who are engaged in 
social welfare planning. They organize and co-ordinate the work 
of social agencies, raise funds, engage in social research and pro- 
mote social legislation. 

Such work as this involves special knowledge and skills and re- 
quires education and training of a professional nature. Whereas, 
in an earlier day, any person of "good intentions" and with a 
desire "to do good" was regarded as qualified to engage in social 
work, it is now generally recognized that special training attained 
through colleges, universities, and schools of social work is essen- 
tial. There were in 1939 approximately 40 schools of social work 
in the United States, and a professional organization known as 
the American Association of Social Workers which had I 1,000 

members. Membership in this organization is based upon a high 
professional standard. 

Classification of Agencies.-The activities known as social 
work are conducted by both public and private agencies. The pub- 
lic agencies are established by law as an integral part of the Gov- 
ernment and are supported by taxes. The private agencies, on the 
other hand, are established by voluntary action and supported by 
voluntary contributions rather than through taxation. 

Public Agencies.-With the enactment of the Federal Social Se- 
curity Act (1935) and other social legislation there has taken 
place a tremendous expansion of public social services and an in- 
creased recognition of governmental responsibility for social wel- 
fare. The Federal Government operates and supervises a vast net- 
work of agencies concerned with a wide variety of social services. 
These include emergency employment, public assistance to the 
needy, social insurances, employment services, child welfare, pub- 
lic health, service to aliens, farm programs, housing and planning, 
education, recreation, and prisons and parole. Some of these 
activities are administered directly by Federal agencies, while 
others are carried on by State agencies with Federal financial aid. 
The State and local units of government have adopted variations 
of lhese programs to meet their local needs. 

Private Agencies.-The types of social service activities con- 
ducted by private agencies vary greatly from community to  com- 
munity. In general, they supplement the available public services 
depending upon the local needs and conditions. For example, with 
the increasing expansion of public relief activities, the private 
family welfare agencies are concerning themselves more and more 
with service activities rather than financial and material aid to  
the needy. 

Classification of Social Services.-The various types of 
activities conducted by social workers in both public and private 
agencies fall into the following broad classifications: 

Financial and Material Assistance to Persons in  Their Own 
Homes.-Under this classification are work relief, financial aid t o  
the needy unemployed, aged, blind, dependent children, veterans, 
travellers, non-residents and transients, farmers, and students; 
disaster relief for those affected by floods and other catastrophes; 
social insurances, such as old age insurance, unemployment com- 
pensation, and workmen's compensation. 

Institutional or Custodial Care.-Under this classification are 
institutional care of the aged, children, and the sick; shelter care 
for homeless, transient, non-resident men, women, children. 

Case Work Services, Personal Counsel, Protective Services.- 
Under this classification are general case work; specialized services 
rendered in connection with courts, schools, clinics, hospitals; 
child guidance; child welfare services, including the protection of 
children and foster home placements; probation, parole, legal aid, 
and social treatment of delinquents and criminals. 

Medical Care and Health Services.-Under this classification 
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are public health; public health nursing, medical care to per- 
sons in their own homes, vlsiting nursing service; hospital and 
clinic care; school health services; social hygiene; birth con- 
trol; prevention and treatment of blindness and deafness, services 
to crippled children; maternal and child health services; mental 
hygiene. 

Group Work Services.-Under this classification are recreation 
work in community centres, settlements, churches, young people's 
centres, and playgrounds; boys' and girls' club activities; youth 
programs; adult education. 

Vocational Services.-Under this classification are vocational 
education, guidance, placement, and rehabilitation. 
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(W. Ho.) 
SOCIAL SETTLEMENTS. In  Great Britain this term is 

applied to settlements of social workers in depressed areas, whose 
object is the relief of poverty and its consequent effects. After the 
opening of Toynbee Hall in  1884 a large number of other 
settlements sprang up in London and the provinces. Some like 
Oxford house in Bethnal Green and Cambridge house in Camber- 
well are connected with a particular university; some like Mans- 
field house in West Ham with a particular college. Some of the 
settlements are for men and some for women only. Others like 
the Manchester University Settlement have separate houses for 
men and for women. Unlike Toynbee Hall, which has always 
been non-denominational and non-party, certain settlements are 
connected with a religious body, usually the Church of England, 
but no settlement imposes any sort of test upon those who desire 
to benefit by its operations. Generally all settlements share the 
ideals of Canon Barnett, the founder of the settlement movement, 
though they may differ from him and from one another as to the 
emphasis to be placed upon the several aspects of their work. 
Thus while some of the settlements are intimately connected with 
the local government of their areas and encourage their residents 
to serve on the borough council or board of guardians, others 
through clubs of all kinds and societies and meetings concentrate 
upon the personal element in the life of the neighbourhood. It 
may however be said of all the settlements that though, owing 
mainly to  the development of social legislation in Great Britain, 
they are not as  much as heretofore absorbed in tasks connected 
with the poor or destitute in their areas and tend more than in 
Barnett's day to specialize in some aspect of social work, they are 
concerned to further social investigation, education for the young 
and particularly for the adult, the work of such bodies as the care 
and after care committees and of such representatives of the 
public as the school attendance officer and the probation officer. 
Further all the settlements are the centres of voluntary bodies such 
as the Children's Country Holiday Fund, the Invalid Children's 
Aid Association and the Skilled Employment Committee and all 
are actively assisting the work of such agencies as the Boy Scouts 
and Girl Guides. Most settlements moreover provide a service of 
"poor men's lawyers" and are generally willing in any sort of 
emergency to act  as poor man's friend. 

Since the end of the World War, the settlements in Great 
Britain have been drawn together by the Federation of Residential 
Settlements through which the individual settlements exchange 
ideas and afford one another various kinds of assistance. The 
Federation is concerned to promote settlements in areas which 
seem specially to  need them. I t  has recently established a settle- 
ment in  one of the villages in the new Kent coalfield and other 
settlements in socially backward areas are in contemplation. About 
50 settlements are affiliated to  the Federation of Residential 

Settlements. Educational as distinct from residential settlements 
are a recent development. They are grouped in the Educational 
Settlements Association. Such settlements are not connected with 
universities. They undertake to organize higher education for 
adults in the locality. 

This type of settlement because of its relative inexpensiveness 
and its singleness of object is suitable to areas inhabited by 
artisans who desire education and discussion. Residential or edu- 
cational settlements have been founded in many new housing 
estates and depressed areas. 

There are settlements in several European countries and in 
Japan and China but they are not numerous and differ in important 
respects from the British type. The widespread character of the , 
movement is to be judged by the fact that a t  the first international 
conference of settlements held at  Toynbee Hall in 1922, 21 coun- 
tries were represented by nearly 300 delegates. At this confer- 
ence a committee was appointed to keep the settlements in the 
affiliated countries in touch with one another and t o  arrange for 
the holding of subsequent conferences a t  four-yearly intervals a t  
varying venues. (1. 1. M.) 

The United Stater,-The fcunders of the first sett!emezts ic 
the United States lived a t  Toynbee Hall or talked with Samuel A. 
Barnett. Neighborhood Guild (University Settlement), the first 
American settlement, was established August 1886 on the lower 
East Side of New York by Stanton Coit; Hull House, Chicago, 
and College Settlement, New York, June 1891; Northwestern 
University Settlement, Chicago, and South End House, Boston, 
December 1891. The number reached 103 in 1900 and 413 in 
1911. 

The World War and the depression of 1930-39 halted further 
growth. I n  1939 there were between 500 and 600 houses. 

Purpose.-Settlements provide opportunities for working people 
to  meet neighbours and friends and to become acquainted with 
educated men and women; organize classes in any subject-matter 
for which there is demand; and obtain for their neighbourhoods 
better organization of professional service, relief in crises, legal 
protection against exploitation, improved municipal and govern- 
mental public services and public and semi-public recreation. 
Neighbourliness or friendliness as a means of understanding the 
problems and point of view of individuals and groups is funda- 
mental. 

Residence in the area served identifies the settlement staff with 
the community and its problems. 

Health.-Lillian D. Wald (Henry Street Settlement) organized 
the district nursing service for New York city, originated school 
nursing and helped secure the Federal Children's Bureau. In- 
vestigations into midwifery (Union Settlement, New York), into 
fly-borne typhoid (Dr. Alice Hamilton, Hull House) and into the 
workings (1937) of the British sickness insurance act, are typical 
settlement contributions to public health. State and national 
sickness insurance legislation is furthered. Health education tends 
to  replace clinics in the houses. 

Poverty.-Julia Lathrop (Hull House) brought about improve- 
ments in public administration of poor relief in  Illinois, and 
Robert A. Woods (South End House) helped obtain a law which 
reduced vagrancy in Massachusetts. Settlements in several States 
assisted in obtaining mothers' pension acts. Most houses co-oper- 
ate with public and private relief agencies in cases of acute need, 
but do not themselves give relief. A national study of the extent 
and human cost of unemployment begun in 1927 made settlement 
workers eager advocates of State and national unemployment in- 
surance. 

Throughout the depression decade of 1930 settlements urged 
adequate public work and home relief, paid in cash, and the 
utilization of unemployed artists and professional workers to 
sustain and even to enhance the standard of life in tenement 
neighbourhoods. 

Wage Earning.-Mrs. Florence Kelley (Hull House) and 
Robert Woods were leaders in  the movement t o  raise the com- 
pulsory education age from 14 to 16 years. Graham Taylor 
(Chicago Commons) has interpreted trade unions and working 
class life to the Protestant Churches. Mary E. McDowell (Uni- 



versity o f  Chicago Settlement) started forces that led to the 
Federal investigation o f  the conditions o f  women and child 
wage-earners in the United States, 1910-1913. John L. Elliott 
(Hudson Guild) founded a school for printers' apprentices nian- 
aged jointly by representatives o f  employers, labour unions and 
the settlement. The steps which led to the organization of in- 
dustrial guidance in the public schools were taken at Civic Service 
House, Boston. 

Recreation.-Charles B. Stover (University Settlement, New 
York )  has been a national figure in the playground movement. 
Public playgrounds, baths. gymnasiums and school centres have 
been obtained by settlements in many cities. 

The remarkable ptiblic recreation centres in Chicago owe much 
to  Hull House, and in Los Angeles to  Bessie D.  Stoddard (College 
Settlement). 

Clubs and Sociability.-Sociability is an important means 
through which individuals and groups are trained in ways of 
living together harmoniously and productively. Settlements were 
the first to point out the theoretic and practical importance o f  
the "gang" or "natural group" as a useful social instrument. 
Clubs are usually federated into "councils" which provide train- 
ing in representative action. There are relatively few men's clubs. 
The  settlement women's clubs have brought the tenement wife 
and mother into the great woman movement. Classes in physical 
culture, in home-making and in dancing are an important interest 
with girls, and athletics and wood work with boys. Summer camps 
have developed into an educational resource o f  major importance. 
The' first settlement music school was established by Eleanor 
Smith (Hull House) in 1892, and there were in 1939 I j schools 
with advisory boards o f  artists, highly trained faculties, and well- 
rounded curricula; and more than IOO music departments. Drama 
and the dance have had a similar development. The number o f  
"little theatres" and permanent companies o f  players grows 
steadily. Classes in drawing and modelling and pottery are 
increasing, and several art schools and a local art museum for 
children have come into being. The arts projects sponsored by 
the Federal Unemployment Relief Administration have been in 
large part the projection o f  programs and methods worked out in 
settlements. 

Federations of Settlements.-City federations o f  settlements 
(1896 ff . )  are found in 11 cities. The federated settlements have 
been influential in child labour and housing legislation, and in con- 
trol o f  the liquor trade. A national federation o f  settlements 
(1911)  includes 150  houses o f  first importance. It holds an annual 
conference, carries on studies (prohibition, 1927; unemployment, 
1928 ; health insurance, 1 ~ 3 6 1 ,  publishes monographs and a quar- 
terly journal, co-operates with other national agencies and takes 
occasional part in legislation. 

Jfodern Te~ldencies.-Ke~~~ buildings o f  exceptional quality are 
becoming common, i.e., Kingsley House, New Orleans. Endow- 
ments increased in the decade o f  1920 and were reduced during 
the 1~30 's .  Programs since 1930 have been largely determined by 
the needs o f  the unemployed. Housing, irregular employment, 
adjustment o f  family relationships, the promotion o f  understand- 
ing across racial, national, religious, economic and social bor- 
ders engage many leaders. 

The settlements serve as a bulwark against over-centralization 
o f  education and philanthropy. They resist the tendency to  stereo- 
type culture, seek for evidence o f  new life in their communities, 
and promote adjustment o f  all kinds in advance o f  social strain. 

BIBLIOGRAPHY.-R. A. Woods and A. J .  Kennedy, The Settlement 
Horizon ( 1 9 2 2 )  ; J .  Schenck, Music, Yot6th ond Opportunity ( 1 9 2 6 )  ; 
J. Addams, Twenty Years at Hull House ( 1 9 1 0 )  ; L. D. Wald, The 
House on Henry Street ( 1 9 1 5 ) ;  R. A. Woods, The Neighborhood in 
Nation-building ( 1 9 2 3 )  ; G .  Taylor, Pioneering on Social Frontiers 
(1930) ; M .  K. Simkhovitch, Neighborhood-My Story of Greenwich 
House (1938) .  (A. J. K.) 

SOCIETA ANONIMA "ANSALDO," an Italian ship- 
building, engineering, electrical engineering, armaments and 
metallurgical company with registered offices in Genoa. It was 
founded in 1853 at the suggestion o f  Count Cavour to increase the 
output of  the small works founded in Genoa in  1846, and it took 

the name o f  its first manager, the Italian engineer Giovanni 
Ansaldo, a professor at the University o f  Genoa. LTnder the direc- 

I tion o f  the Institute for Industrial Reconstruction, the company's 
I works have been radically modernized and improved during the 
I past few years. The products o f  the company range from precision 
tools to transatlantic vessels and battleships, o f  which it supplies 
not only the hull but also the engines, auxiliary machines, armd- 1 ments and equipment to the smallest detail: from serial electric 
motors to  enormous power plants and colossal industrial plants. 

In 1856 the company delivered the first home-constructed loco- 
motive to the Italian railways and at the time o f  Italy's entrance 
into World War I1 was still in the forefront both at home and 
abroad in  the construction o f  electric locomotives and o f  high- 
speed motor trains, both electric and oil propelled. 

During World War I the company first turned to  the manufac- 
ture o f  munitions, supplying, i n  addition to quantities o f  other 
war material, ~o ,ooo guns to  the Italian armed forces. Armaments 

1 production continued to  remain an important branch o f  the com- 
I pany's activities thereafter. In  addition to  artillery and ainmuni- 
tion, it  included armoured cars and tanks for the Italian army, 
which proved themselves so well that they \\ere adopted by Inany 
other countries. The  company owns an important foundry for 
cast iron and bronze where propellers and screm7s are cast for ves- 

I sels o f  all sizes; and also plants where brass and aluminum are 
worked. In 1939 the capital o f  the company was 250,000,000 lire. 1 S O C I E T ~  DI NAVIGAZIONE ITALIA, an Italian 
shipbuilding company, formed o f  what were previously three o f  
the largest privately operated shipping companies in Italy, the 
Societi Triestina di hTavigazione Cosulich, the Navigazione Gen- 
erale Italiana and Lloyd Sabaudo. 

The Cosulich company was formed i n  1903 by Callisto and 
Alberto Cosulich. By 1913 its fleet consisted o f  29 liners with j 
more under construction. World War I checked development, but 
as soon as business was resumed i n  the port o f  Trieste, the com- 
pany's activities started once more. 

At one time, there were six lines operated b y  the company from 
Trieste to  various parts o f  Europe, the United States and South 
America, and since the Cosulich interests controlled the Lloyd 
Triestino line (q.v.) ,  shipping services to the near and the far 
east were also under Cosulich direction. 

The company was also associated with a naval shipyard, an air 
services company, a hotel association, the Banca Commerciale 
Triestina, the Banca Commerciale Italiana, the Cosulich Finan- 
cial company and the Insurance Company o f  Shipowners, making 
it one o f  the most conspicuous organizations i n  Trieste. 

The Navigazione Generale Italiana was so named in 1881, when 
the Rubattino company and the Florio company merged. Over a 
period o f  years, the N.G.I. purchased five other shipping com- 
panies. The company controlled the Instituto di Credito Marit- 
timo, an important Italian bank, two shipyards and other minor 
industries. It was the largest and financially strongest o f  the three 
steamship companies and operated services i n  the principal sea 
lanes o f  the world. It owned the "Rex" among others. 

The Lloyd Sabaudo company, the newest o f  the three com- 
panies, was founded in 1906. It was the owner o f  the "Conte di 
Savoia." It also owned an aircraft company. 

1 In accordance with the policy o f  the Italian government to  
combine the large shipping companies and control them through 
the state, these three interests were merged during Mussolini's 
regime under the name Italia, which was later changed to Societi 
Anonima di Navigazione Italia o f  Genoa. 

SBCIETE INTERNATIONALE D'ENERGIE HY- 
DRO-ELECTRIQUE (Sidro), a Belgian company, was formed 
in 1923. Its original capital o f  go,ooo,ooo francs was increased, 
first to 125,000,000 and then to  250,000,000 francs. 

Already at the time o f  its formation, the Sidro had jecured 
large interests in the Barcelona Traction, Light and Power Com- 
pany and in the Mexico Tramways Company. It was thus able, 
for instance, to  help actively in the financial reorganization o f  
the Barcelona Traction Company, over which it now practica.11~ 
has full control, and it also controls the Mexico Tramways 



SOCIETIES--SOCIETIES OF ART 
Company. But it should be observed that the Mexico Tram- 
ways and the Sidro together control the Mexican Light and P w e r  
Company; the latter also underwent a financial reorganization 
in 1927. 

Finally the Sidro holds an interest in  the SociCtC d'$lectricitC 
de la RCgion de MalmCdy, which company, amongst other things, 
has built a hydro-electric station developing the water power of 
the River Warche (Belgium). (H. SL.) 

SOCIETIES, LEARNED, are societies or institutions whose 
members are united in some common interest, organized to pur- 
sue some definite line of research, and issue periodical publications 
concerned with the progress of study in such spheres of human 
knowledge. These societies are so numerous that i t  would be 
manifestly impossible to  present a complete list of them in any 
but a publication devoted t o  that purpose. 

I t  has been found more convenient to group these societies 
under the headings of the principal subjects of research, and the 
reader should therefore look up ASTRONOMICAL SOCIETIES, HORTI- 
CULTURAL AND BOTANICAL SOCIETIES, CHEMICAL SOCIETIES, and 
so on to ZOOLOG~CAL SOCIETIES. Kindred subjects are sometimes 
g r o q e d ,  3.5 ir, LITERARY, ~ I S T O R I C ~ ~  A m  ARC~~AEOLOG~CAL SO- 
CIETIES. I n  cases of difficulty, reference to the Index volume will 
indicate where the desired article is t o  be found. 

SOCIETIES OF ART. According to a pious tradition St. 
Luke was a painter, and for that reason, one of the earliest art 
societies, the Guild of St. Luke in Florence, bore his name. 
Certain i t  is that, in  banding themselves into societies and asso- 
ciations, artists have always been especially remarkable. The 
fundamental motive of such leaguing together is apparent, for, 
by the establishment of societies, i t  becomes possible for the work- 
ing members of these to  hold exhibitions and thereby to obtain 
some compensation or publicity for their labours. 

GREAT BRITAIN 
The growth of cults and the specializing of work have given rise 

to many new associations in Great Britain, besides the Royal 
Academy. (See ACADEMY, ROYAL.) At the outset, therefore, i t  
will be well to  mention the leading art societies. The (now 
Royal) Society of Painters in Water Colours, founded in 1804, 
and the (now Royal) Society of British Artists (1823), are 
typical of those societies which exist merely for purposes of 
holding exhibitions and conferring diplomas of membership. The 
British Institution (for the encouragement of British artists) was 
started in 1806 on a plan formed by Sir Thomas Bernard; and in 
the gallery pictures were exhibited from time to time till 1867, 
when the lease of the premises expired. A few years later, 
scholarships in painting, sculpture, architecture and engraving 
were instituted, and they are still annually awarded. The Artists' 
Society was formed in 1830 to enable its members to perfect 
themselves in their arts. I n  the furtherance of a cult the Japan 
Society, devoted to the encouragement of the study of the arts and 
industries of Japan. is a typical example. Others in this category 
are the Society for the Promotion of Hellenic Studies, the Society 
for the Promotion of Roman Studies, the Egypt Exploration So- 
ciety, the India Society, the Vasari Society, the VCTalpole Society, 
the Blake Society and the Wren Society. The Society of Master 
Glass-Painters. the Church Crafts League, the Society of Parson- 
Painters, the Society of Wood-Engravers, the Society of Mural 
Decorators and Painters in Tempera, the Society of Graver- 
Painters in Colour, the Colour-Woodcut Society, the Senefelder 
club and the Woodblock Society are representative of bodies 
formed in the interests of particular groups of workers. One of the 
remarkable features in the history of art in Great Britain has been 
the rapid increase of the artistic rank and file. At the end of 
1927 i t  was estimated that there were quite ~o ,ooo  practising art- 
ists and designers. Portrait painters, pastellists, miniaturists, 
women artists, etc. have felt the necessity of organization. 

Not until 1903, however, did a society exist in England with 
the determined object to  enlist the sympathies and activities 
of every kind of art lover, either professional or lay, to help the 
national ar t  institutions to  acquire some of the treasures which 
were rapidly being bought up by millionaire collectors in other 

countries. This National Art Collections Fund has had some 
astonishing successes. At the beginning of 1928 the membership 
of this patriotic association was nearly 7,000. I n  this connection 
the Contemporary Art Society, founded in 1910, should also be  
mentioned. Founded three years earlier, the Scottish Modern 
Art Association continues to do similar work in Scotland. I n  
1909 the Imperial Arts League was formed to provide a central 
organization to which all members can appeal for advice or as- 
sistance in matters of professional business. 

Another important society, The Faculty of Arts, was founded 
in 1921 to cover an even wider field, as i t  embraces the kindred 
arts of music and the drama. The British Confederation of Arts 
is the British section of that international Confe'de'ration des 
Travailleurs Intellectuels which has its headquarters in Paris, 
where the fourth international was held in 1927. 

Societies created for the specializing of some study or for 
the display or  protection of some particular branch of practice 
are tinged more with the spirit of the old guilds than with that 
of modern trade unionism, such as the British Institute of In- 
dustriai Art, with which is incorporated the Civic ~ r t s  Associa- 
A*,... L ~ W L L ,  ,,,.a aliu +I. rue Design and Indostiies A"---' a a ~ ~ ~ a t i o i i .  The paient 
body of these is the Arts and Crafts Exhibition Society. 

E x h i b i t i n g  Societies.-(a) Old Established.-Those in Lon- 
don are: The Royal Academy, the Royal Water Colour Society, 
the Royal Institute of Painters in Water Colours, the Royal Insti- 
tute of Oil Painters and the Royal Society of British Artists. I n  
the provinces, the Birmingham Royal Society of Artists has been 
in existence since 182 j, and has a life academy with professors at- 
tached. (b)  Modern.-In this category are those which reflect 
the new spirit which came into artistic life in the last quarter of 
the 19th century. The New English Art Club, founded in 1885 
as  a protest against academic art, achieves its purpose by  exhibi- 
tion only, yet it  is ironical to  add that many of its members have 
been taken into the Royal Academy. The International Society 
of Painters and Engravers again represents the wider ideas of the 
20th century, but, owing to the lack of a fixed home, is compelled 
to hold its exhibitions infrequently. The Royal Society of Painter- 
Etchers and Engravers, consisting of fellows and associates, not 
exceeding 150 in all, conserves the interests of a large body of 
workers, and, in addition to  holding exhibitions, confers diplomas 
(R.E. and A.R.E.) on the exhibitors of meritorious etchings or 
engravings. The Society of Women Artists (formerly the Society 
of Lady Artists) and the Women's International Art club hold 
annual exhibitions. I n  1891 the (now Royal) Society of Portrait 
Painters was formed to carry out the object conveyed in its 
title, but this society and the National Portrait Society suffer, 
similarly to  the International Society, from the lack of a gallery. 
Undeterred by these obstacles the Portrait Society held an inaugu- 
ral exhibition in 1928. TWO associations advance the ar t  of the 
miniature-painter, and the Pastel Society, formed in 1898, holds 
displays of members' work at  the Royal Institute Galleries. 
Other London art societies which achieve their purpose by  the 
holding of periodical exhibitions are such as the Society of 
Graphic Art for the display of every type of monochrome; the 
New Society of Artists, founded in 1921; the Ridley Art club 
(1889) ; the Old Dudley Art Society; the New Forest Group and 
the London Group of modernist painters. I n  Scotland there is 
the Royal Scottish Academy. The Royal Scottish Society of 
Painters in Water Colours (Glasgow) grants the title R.S.W. to 
its members, and the Society of Scottish Artists (Edinburgh), 
founded in 1891, has a membership of nearly 300 young artists; 
the artist members and lay members of the Paisley Art Institute 
which has held an annual exhibition since 1876, number 1,000. 
There is also a flourishing art society in Dundee. Other exhibiting 
societies which call for mention are: the Society of Yorkshire 
Artists (Leeds), which consolidates many local societies; the 
Nottingham Society of Artists, which also encourages drawing 
from the living model; the Liver Sketching Club, founded in 
1872, which holds an annual exhibition; the Oxford Art Society, 
founded in 1891 ; the Bath Society of Artists (1904) ; the Shef- 
field Society of Artists; the South Wales Art Society at  Cardiff 
and the Royal Institution of South Wales Art Society at  Swansea. 



SOCIETIES OF ART 
The Belfast Art Society has held exhibitions since 1879, and the 
membership exceeds 300. I n  the Dominions the Ontario Society 
of Artists has held displays in Toronto since 1872, and the British 
Columbia Art League, founded in Vancouver in 1921, is a very 
enterprising association. 

Societies of I n s t r u c t i o n  and P o p u l a r  Encouragement, 
I n  this category the most important is the National Art Collec- 
tions Fund, already mentioned. The Artists' Society, the Art 
Workers' Guild, and the Junior Art Workers' Guild, provide 
meetings, from which the public is excluded, where profitable dis- 
cussions take place on questions of craft and design. The old 
Langham Sketching Club (1838) and the London Sketch Club 
may also be cited as furthering an artist's knowledge. The old 
Society of Arts in the Adelphi, founded in 1754, has in recent 
years devised a scheme by which travelling scholarships and awards 
are made to student-workers in  industrial ar t  design. The Royal 
Drawing Society, 1888, has for its object the teaching of drawing 
as a means of education. 

The great wave of enthusiasm aroused by  Ruskin's teach- 
ings caused Societies of the Rose to  be founded in London, Man- 
chester, Sheffield, Birmingham, Aberdeen and Glasgow; but some 
of these eventually -ceased active work, to be revived again, how- 
ever, by the Ruskin Union, formed in the year of the writer's 
death (1900). The Home Arts and Industries Association con- 
tinues a work which was started in 1884, and anticipated much 
of the present system of technical education. 

Societies of Special Study,  Prac t ice  a n d  Protection.- 
Under this head should be placed those associations which affect 
a cult, or are composed of particular workers, or which protect 
public or private interests. The most important of these is a 
society which has never yet held an exhibition, the Royal Society 
of British Sculptors (1904). The Blake Society and the Wren 
Society throw further light on the work of the great seer and the 
great architect. The Vasari Society, founded in 1905, carries on 
the work of reproducing drawings by the old masters. In  this 
category of special study may also be placed the Egypt Explora- 
tion Society and the Society for the Promotion of Hellenic 
Studies. The  number of societies devoted to the ar t  of engrav- 
ing and lithography in their various forms prove unfounded the 
old fear that photographic processes would cause these graphic 
arts to become extinct. As an instance of the tendency of 
ar t  workers to combine, the National Society of Art Masters 
is a good illustration. This is an association of teachers of art 
schools, controlled by the ar t  branch of the Board of Education, 
and has a membership of over 300. Good work of another kind 
occupies the National Trust for Places of Historic Interest or 
Natural Beauty. The council of the trust includes 25 representa- 
tives of such bodies as the National Gallery, the Royal Academy, 
the Royal Society of Painters in Water Colours, the Society of 
Antiquaries, the Royal Institute of British Architects, the Uni- 
versities, Society for the Protection of Ancient Buildings and the 
Selborne Society. (x.> 

THE UNITED STATES 
In  the United States there are more than 1,200 art societies and 

associations, not counting endowed institutions or art schools, or 
even art departments of clubs organized for social or general 
educational purposes. These include professional organizations- 
painters, sculptors, architects, city and regional planners, print 
makers, craftsmen, and those concerned with the decorative and 
industrial arts-banded together for mutual benefit and the ad- 
vancement of their ar t ;  as well as teachers of art in schools, 
colleges, and universities, directors of art museums, and, in still 
larger numbers, associations formed by laymen, solely for the 
purpose of increasing the knowledge and appreciation of art 
among the public a t  large, through supporting art museums and 
other institutions, sponsoring exhibitions, lectures, publications, 
etc. The distribution of the last is particularly widespread. 

The oldest ar t  association in the United States is the Penn- 
sylvania Academy of the Fine Arts, which was established in 
Philadelphia in 1805 to provide instruction in the fine arts, ex- 
hibit works of contemporary artists and maintain a permanent 

collection and gallery. An Academy of Sciences and Fine Arts 
had been formed in Richmond, Va., in 1786, but the project had 
languished and finally been dropped. The New York Academy 
of the Fine Arts was organized in New York City in 1802; i t  
existed until 1841 and is  said to  have provided almost the only ar t  
influence in New York City for nearly a quarter of a century. I n  
1825, however, a number of its students formed the New York 
Drawing Association, an independent society presided over by the 
painter-inventor Samuel F. B. Morse, which in 1828 was incor- 
porated as the National Academy of Design. 

The development of interest in  ar t  in the United States has 
been progressive, for the first roo years undoubtedly slow, but 
during the last 50 more rapid, and during the last 20 surprisingly 
so. It may well be noted that the ar t  movement has been largely 
fostered by laymen. In 1909 the American Federation of Arts 
was formed t o  furnish a channel for the expression of public 
opinion in matters pertaining to art,  to maintain a central clear- 
ing house for art organizations throughout the country and to 
undertake educational work for which only a national organization 
could qualify; with headquarters a t  Washington, D.C., i t  now 
has more than 500 art associations and museums affiliated with 
it. To have a central organization, art associations in some states 
have federated. The Southern States Art League is pledged to the 
development of art in the South. 

Professional Organizations.- Chartered in 1857, the Ameri- 
can Institute of Architects, Washington, D.  C., has held annual 
conventions since 1867; its membership of 3,250, included in 70 
chapters, is entirely professional. Other architectural organiza- 
tions include the Society of Beaux-Arts Architects (1S74), 2 5 3  
members; the American Group of the Socie'te' des Architects 
Dipl&nks par le Gouuernement F r a n ~ a i s  (1899), 74 members; 
and such local societies as the T Square Club of Philadelphia 
(1888), maintain atelier. The Archaeological Institute of America 
(1879), with headquarters in New York and 34 affiliated soci- 
eties, is intended to increase knowledge and disseminate informa- 
tion in its field. 

The National Academy of Design, already mentioned, elects 
to membership painters, sculptors and architects who have 
attained distinction, holds one exhibition a season and maintains 
a permanent collection of works by members, of which there are 
now 307, and a school. The National Sculpture Society, New 
York, 280 members, was organized in 1893 to advance sculpture 
and the welfare of American sculptors. Of later establishment, 
the Sculptors' Guild (1937) comprising in its membership those 
of progressive tendencies, holds annual popular outdoor exhibi- 
tions. In its field, the Mural Painters, New York (1895), is 
similar. The American Water Color Society, New York (ISSO), 
holds annual exhibitions as also does the New York Water Color 
Club (1890). Equally important is the Philadelphia Water Color 
Club (rgoo), whose annual exhibitions are usually in association 
with the Pennsylvania Society of Miniature Painters (1901). 
Boston, Baltimore, Washington and other cities also have well 
established water-colour clubs. The American Society of Minia- 
ture Painters, New York (1899), 37 members, exhibits regularly, 
and similar societies are active in Chicago and in California. Jn 
recent years etching, lithography and wood-block printing have 
had a renaissance in the United States. The Chicago Society of 
Etchers (19 IO),  comprising I 7 5 professional and lay members, 
holds and circulates exhibitions, gives demonstrations and has 
established a fund for purchase of works exhibited. The Print 
Makers' Society of California (1914), is similar but includes in 
its annual exhibitions international exhibits. Of notable importance 
is the Society of American Etchers, organized in 1915 as the 
Brooklyn Society of Etchers (name changed in 1931 ), 4-75 mem- 
bers, which holds annual exhibitions and pron~otes international 
exchanges. Other societies of like nature include the Print Clubs of 
Philadelphia (1914), Cleveland (1919), and other cities, which 
hold frequent exhibitions and sponsor lectures and demonstra- 
tions; and the American College Society of Print Collectors 
( 1 ~ ~ 0 )  which stimulates appreciation of graphic arts among 
under-graduates by publishing for its constituent membership two 
pri~lts a year. The Architectural League of Ner York ( r88r ) ,  
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r,ooo members, includes not only architects but painters, sculp- 
tors, craftsmen and workers in the allied arts; it holds annual 
exhibitions and encourages a close alliance of the arts, both fine 
and industrial. 

To  further literature and the fine arts, the American Social 
Science Association organized in 1898 a National Institute of Arts 
and Letters, New York, which was incorporated by Act of Con- 
gress in 1913. I t  comprises, by election, 2 jo writers, painters. 
sculptors, etchers, etc. I n  1904 it organized an American Academy 
of Arts and Letters, New York, limited to 50 members. The 
American Academy of Arts and Letters, was organized, obviously. 
along lines similar to  the French Academy. 

An organization to advance the artist as well as his art is the 
Guild of Boston Artists (1914), with artist and associate lay 
members co-operating in sustaining a gallery for exhibition and 
sale of members' works. Somewhat similar, the Grand Central 
Art Galleries, New York (1923)~  with the frank purpose of 
marketing works of American artists, maintains a continuous 
exhibition of works of members and also sends out travelling 
exhlbitlons. The Society of Medalists, organized 1928, to stimu- 
h e  inieresr in medaiic scuiprure,issues to its 500 members two 
bronze medals each year. 

The alumni associations of the leading art schools are closely 
allied with the professional ar t  organizations. Examples of these 
are the Fellowship of the Pennsylvania Academy of the Fine 
Arts, Philadelphia (1897), 700 members; and the Alumni As- 
sociation of the Art Institute of Chicago ( I ~ I Z ) ,  627 members; 
the Art Students' League, New York (1875). (See SCHOOLS OF 
ART.) 

G r o u p s  Associated w i t h  Museums.-Reference has been 
made to the development of ar t  museums through the instrumen- 
tality of ar t  associations. The individual members of the Metro- 
politan Museum of Art, New York, now number more than 
5,542 The Museum of Fine Arts, Boston, formed in the same 
year (1870) as the Metropolitan Museum, likewise depends to  a 
great extent on its supporting membership, while the Art Institute 
of Chicago (1879), more than 14,000 members, is essentially a 
people's institution. The Toledo Museum of Art (1901) was 
long supported by an associate membership; the Buffalo Fine 
Arts Academy (1862) is the parent of the Albright Art Gallery; 
the Cincinnati Museum Association (1881) acquired a gallery 
through gifts in 1887 and is still supported by private con- 
tribution; the Art Association of Indianapolis (1883), 659 mem- 
bers, acquired a gallery, now the John Herron Art Institute, in 
1902; and the Minneapolis Society of Fine Arts (1883) erected 
in 1911 a building, now the Minneapolis Institute of Arts, with 
which the Friends of the Institute (1922) co-operate in building 
up its collections and broadening its influence. Various "Friends 
of Art" groups have been formed in recent years; perhaps the 
most notable is the Friends of American Art, Chicago (1910); 
the ar t  department of the Camegie Institute, Pittsburgh, has an 
auxiliary circle, Friends of Pittsburgh Art; the Baltimore Museum 
has the Friends of Art in Baltimore, and the municipally sup- 
ported Detroit Institute of Art has an Art Founder's Society. 
The Newark Museum Association (1909) has 508 members. 
The Fine Arts Gallery of San Diego, Calif., is the child of the 
Fine Arts Society of San Diego (1925), 1,021 members. Art 
museum directors have organized in two groups: those east of 
the Rocky mountains in the Association of Art Museum Directors 
(1916), those on the Pacific coast in the Western Association of 
Museum Directors (1921). There is also a national organization, 
the American Association of Museums, Washington, D.C. (1907). 
(See MUSEUMS AND ART GALLERIES.) 

A r t  and Industry.- Probably the first organization in the 
United States t o  recognize the need of relating art to  industry 
was the Cooper Union, New York (18 5 4 )  The handicrafts have 
largely been fostered by societies especially organized for that 
purpose, such as  the Society of Arts and Crafts of Boston (1897), 
1,000 members, which has set a high standard of endeavour and 
has maintained a sales room most successfully for many years 
in Boston and New York. Similarly, the Detroit Society of Arts 
and Crafts (1906), with over j O O  lay and professional members, 

has brought to America notable works by foreign craftsmen. 
More intimately associated with industrial art are such organiza- 
tions as the Art Directors' Club, New York (1920), 2 0 0  mem- 
bers. Members of Business Men's Art clubs of Chicago and other 
cities turn to ar t  for recreation rather than as a vocation. The 
Graphic Sketch Club of Philadelphia, with its museum, is similar. 

Civic Associations.-The American Planning and Civic Asso- 
ciation (1904)' a national organization with headquarters a t  
Washington, D.C., and several hundred affiliated organizations 
throughout the country, embraces city planning, village improve- 
ment, protection of scenic beauty and safeguarding of highways 
in its objectives. Somewhat akin in purpose is the American So- 
ciety of Landscape Architects (1899), 385 members, with head- 
quarters in Boston, whose chief aim is the support of professional 
ideals in the practice of landscape architecture as an art, and 
whose concern is mostly that of design in city and regional plan- 
ning and the design of private and institutional parks and grounds. 
There are also numerous ar t  commissions such as, for example, the 
National Commission of Fine Arts, Washington, D.C. ( I ~ I O ) ,  
appointed by the President with the consent of Congress and com- 
prising an advisory body of experts, serving without pay, to wh~ch  
are referred designs for public buildings, monuments, improve- 
ments of public lands, etc ; the Art Commission of the City of 
New York (1898) and the Art Jury, Philadelphia (1907), in- 
tended to safeguard municipal authorities against artistic blunders 
and secure the maximum beauty for their respective cities; the 
Municipal Art Society of New York (1892), a private organiza- 
tion for the development of civic ar t ,  publishes a guide to "Art 
in New York." 

School Organizations.- Public school art teachers have 
banded together in three organizations: the Eastern Arts Associa- 
tion (1889), 2,000 members; the Western Arts Association 
(1893), 587 members; Southeastern and the Pacific Associations. 
as well as the Art Teachers' Association of Southern California 
(1917). The College Art Association of America (1912). 500 
members, is made up of teachers of art in colleges. The School Art 
League of New York City ( I ~ I I ) ,  composed of laymen, ar t  
teachers and pupils, fosters art education in the public schools of 
that city. The Chicago Public School Art Society (1894) is chiefly 
occupied with placing fine prints and paintings by American artists 
in Chicago schools but has also been instrumental in securing 
better design for school buildings and decoration for school rooms. 

A complete list of art societies and similar organizations in the 
United States, together with a report on each, will be found in the 
American Art Annual, published by the American Federation of 
Arts (L. ME.) 

THE CONTINENT O F  EUROPE 

France.-Paris: The Acadkmie des beat~x-arts dates from 
1795, when two academies founded successively by Mazarin and 
Colbert in 1671 united in a single society. I t  aims to establish a 
central meeting place for French and foreign architects, and foster 
the interests and progress of the profession of architecture. The 
Socikte' d'Encourageme~zt ci E'Art et d l'lndustrie was founded in 
1889 and established as a "public utility" in 1925. The Sociktk des 
Arclcitecfes DipCBme's par le Gouvernement, founded in 1877 and 
established as a "public utility" in 191 j, has about 1,500 members. 
The Association F?arzgaise des Artistes Graveurs at1 Burin is a 
small but active organization whose object is to  propagate the art 
of engraving. The C'nio~z Ce?ttrale des .Arts Dkcoratifs, founded in 
1880 and recognized as a "public utility" in 1882, has for its 
object the cultivation of those arts which strive to  realize beauty 
in useful things. The Salon des Tuileries au Palais de Bois was 
founded in 1923, and every year invites about 1,000 artists to  
exhibit. The Sociktk des Amjs du Lozrvre endeavours to  bring 
into one association all who are devoted to the Louvre, with a 
view of enriching its collections. 

Germany.-Berlin: The small local societies are affiliated 
with one large parent body, the Deutsche Kiinstlergenossenschaft 
in Berlin. The Deutscher Illz~stratorenverbalzd watches over the 
interests of illustrators and designers. The Verband Deutsclzer 
Arclzitckten- zmd I~zgc71iez~r-Verei~te E.V., founded in 1871, has 
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a membership of 8,000 and is very active. The Deutscke 
Werkbund, with a membership of 2,600, has for its aim the 
ennoblement of craftsmanship in the association of ar t  with 
industry. The Reichsverband bildender Kii?zstler Deutschlands 
secures representation through one united organization of the 
artists of Germany in their professional and social interests. I t  
had a membership in 1928 of 8,760, and publishes Kunst und 
Wirtschaft. The Allgemeine Deutsche Kunstgenossenschaft has 
exhibitions a t  home and abroad. I t  was founded in 1856 and in 
1928 had 500 members. The Bzuzd Deutscher Architekten, Frank- 
fort, had 2,764 members in  1928. 

Austria.-Vienna: The Vereinigung bildender Kiinstler ~ s t e r -  
reichs (Society of Austrian Artists) and the Wiener Kiinstler- 
genossenschaft (Association of Viennese Artists) are prominent. 

Belgium:-Brussels: The Palais des Beaux-Arts de Bruxelles 
is the centre of the artistic movement in  Belgium and the sur- 
rounding countries, Brussels being only a few hours' journey from 
Paris, London, Amsterdam and Frankfort. During 1928 i t  held 
over 50 exhibitions, numerous meetings, concerts, etc. The 
building was finished in 1926. The Socie'te' des Amis des Muse'es 
Royaux de 1'8tat ci Bruxelles, founded in 1907, has about 300 
members. I t s  primary object is to enrich the collections of the 
museums of the country. The Socie'te' Centrale d'Architecture 
de Belgique was organized under the Union Professionelle in 
1872. I t  has a membership of about 300. 

Scandinavia.- In Stockholm (Sweden) the Svenska Slojd- 
fiireningen had 2,800 members in 1928. The Kungl. Akademien 
for de fria Konsterna (The Royal Academy of Fine Arts), 
founded in 1735, has control of the Royal High School of Art. 
The Konstantverkarnas Gille, founded in 1906, has for its object 
the promotion of handicraft and the friendly co-existence be- 
tween handicraftsmen. The Foreningen for grofisk komt  sup- 
ports the graphic arts, and the Foreningen Original-Frasnift inter- 
ests the public in the a r t  of wood-engraving. Other ar t  societies 
of Stockholm are the Svenska Teknologfore?zingen, the Konsf- 
historiska Sallskapet, the Sveriges Allmiinna Konstforening, and 
the Svenska Hemslojdforeningarlzas Riksforbund. I n  Copenhagen 
(Denmark) the Kiinstnerforeningen is the outstanding art 
society. 

Italy.-A few of the many organizations interested in the arts 
are listed. Rome: Societd " In  Arte Libertas"; Associazione Inter- 
nazionale Artistica; Associazione Artistica fra i cultori d'Archi- 
tectzwa; Associaziorze Archeologica Romana; Societd degli Ama- 
tori e Cultori di Belle Arti; Societd degli Acquarellisti; Societd 
Archeologica Anglo-Americana. Florence : Associazione Nazionale 
degli Artisti; Societci Artistica; Societd Fiorentina per 2t? Sculture 
artistiche; R. Accademia di Belle Arti. Bologna: Comitato per 
Bologna Storico-Artistica; R .  Soprai?ztendenza d le  Belle Arti dell' 
Emilia: R .  Accademia di Belle Arti; Bottega d'arte. Naples: 
Circolo Numismatico Napoletano; R .  Accademia di Archeologia 
Lettere e Belle Arti; Genoa: Societd di Belle Arti; Societd Promo- 
trice di Belle Arti; Societci Alere Flamman; Circolo Artistico 
"Tu?znel." Milan: Societd Italiana di Numismatica; R. Acca- 
demia di Belle Arti. 

O t h e r  E u r o p e a n  Countries.-The following societies of art 
are among the more important : Amsterdam (Holland), Maat- 
schappij "Arti et Anticitiae"; Budapest (Hungary), the Society 
of Hungarian Painters and Etchers ; Warsaw (Poland), the 
Socie'tk des Beaux Arts ci Varsovie; Berne (Switzerland), La 
Sociktk des Peintres et Sculptezlrs Suisses; Madrid (Spain), 
L7Association des Artistes Espagnols; Lisbon (Portugal), Socie- 
dade Nacionale de Bellas Artes y Gremio Artistico. 

THE ORIENT 
The oldest society dealing with oriental archaeology is claimed 

to be the Kon. Bataviaasch Genootsckap van Kz~nsten en Weten- 
schappen, Java, founded in 1778, closely followed by the Asiatic 
Society of Eengal in  1784. I n  England, the Royal Asiatic Society 
(1823) has branches in many places in Asia, and also in Canada. 

The following societies are the most important in Europe: 
London: The Royal Asiatic Society (1823) with 950 members 
and a library of 30,000 volumes. and the India Society ( I ~ I O ) ,  

with 350 members ; Paris : the as so cia ti or^ Fra?z~aise des Apizis de 
1'0rient (1920); The Hague: the Vevee~zigung van Vrienden der 
Aziatische Kunst (1918); Berlin: the Gesellschaft fur  Ost- 
asiatisclze Kunst (1926); Vienna: the T'erein der Freunde 
Asiatischer Kulzst und Kzdtz~r (1920); Rome: the lstituto per 
I'Oriente (1921) ; Budapest, Stockholm, Oslo, and Copenhagen 
have small but active societies. 

Other societies interested in the art of the Far  East are: the 
Royal Asiatic Society with the Bombay Branch a t  Bombay, the 
Ceylon Branch a t  Colombo, and the Malayan Branch a t  Singa- 
pore; the Indian Society of Oriental Art (1907), Calcutta; the 
Mythic Society ( ~ g o g ) ,  Bangalore; the Burma Research Society 
( I ~ I O ) ,  Burma; the Punjab Historical Society ( I ~ I O ) ,  Lahore; 
the Hyderabad Archaeological Society (1915), Hyderabad; and 
the Bihar and Orissa Research Society, Patna. (See INDIAN 

AND SINHALESE ART AND ARCIIAEOLOGY.) (x.1 
China.-Temperamentally, the Chinese, especially the highly 

educated, are not much given to organizaticm (see CHINA: 
Aesthetic Development). Consequently in history we hear very 
little of artistic activity in any organized sense. 

The National University of Peking is almost solely responsible 
for both the moral and intellectual forces now a t  work in the 
whole of China. The university faculty is undoubtedly the 
greatest literary and ar t  society that China has ever known. 
There are, however, three or four literary and art groups that 
are perhaps better organized than the faculty group. The Literary 
Society of China, whose motto is "Art for Life's Sake," has found 
opposition in another group known as the Creation Society, who 
started the "art for art" movement in China. A serious effort 
a t  regenerating the Chinese culture is represented by another 
group, The Crescent Moon Society, which was organized in 
Peking in 1923. Among other things in art,  i t  has produced 
plays by Ibsen, Shaw, Maeterlinck, Tagore and Eugene O'Neill, 
as well as the Chinese writers. The Nan-Kuo group may be de- 
scribed as representing the Bohemian spirit of young China. 

There are innumerable art clubs and societies both in Peking 
and Shanghai and other cities. The most notable one is the 
"Pegasus Society" of Shanghai, which has a large membership of 
artists of the traditional type a s  well as returned students of ar t  
from Western countries. I t  holds annual exhibitions. 

The Royal Asiatic Society, North China Branch, Shanghai 
(1857)~ has 604 members, possesses a library and museum, 
publishes a journal and has issued five volumes. 

(T. Hs.; Y. K.) 
Korea.-The a r t  of Korea, like that of her great neighbour, 

China, has always been the product of the leisured class. When 
Korea's civilization was at  its height during the Korai period 
(10th-14th centuries), literary groups and ar t  societies centered 
their efforts around Buddhistic culture. The artistic activities of 
the Buddhists have been carried on in mountain solitudes since 
the monks were compelled to  take refuge there in the 15th cen- 
tury. I n  1909, the Chosen Yunkoo Society was established for 
the purpose of excavating ancient monuments and gathering old 
prints and fine examples of calligraphy. With the support of 
the Chosen Government, i t  has collected about 150,ooo prints 
and specimens. I n  1909-15 the members of the Chosen Yunkoo 
Society made an investigation of the historical monuments. The 
Korean Art Society was founded in 1922 also under the super- 
vision of the Chosen Government, holding the annual exhibition 
in Seoul. The Chosen Moondan Society was founded in 1924 in 
Seoul to spread the doctrine of "Art for Life's Sake," and when 
it discontinued, the Kaipyuk took its place; it  now represents the 
Bohemian spirit of young Korea. Kwang Chang Hoi is a society 
of artists in Western style, holding annual exhibitions. The 
Suwha Yunkoo Hoi, another society in traditional style, to  
stimulate calligraphers and painters, develops its work through 
the Four Sages: the plum, lily, chrysanthemum and bamboo. 
There are many private societies. (Y. K.) 

Japan.-The Japanese are clever in adapting other civilizations 
to suit their own tastes and needs This is particularly true in 
the realm of art, and its various societies. When Buddhism 
came from Korea in  the 6th century, Chinese ideographs and 
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calligraphy, which included painting, were introduced. Ever 
since, the Japanese have had art groups, schools or societies- 
such as the Yamato and Toza of the 11th century, Kano, founded 
by Kano Monotobu (1476-1559); likiyoye, by Iwasa Matahei 
(15 77-1650); Korin, following the style of Koyetsu (1557- 
1637); and Shijo, imitating the naturalistic school of Okyo 
(1733-95). (See also JAPANESE PAIXTING AND PRINTS.) 

The Imperial Art Institute (Teikoku Bijutsu-In), Tokyo, be- 
gun under the auspices of the Department of Education in 1907, 
was modified in 1919, and in 1927 a section of applied arts was added 
to those of painting and sculpture; exhibitions are held. The National 
Treasure Preservation Cornmlssion (1897) examines treasures in Shinto 
shrines and Buddhist temples and schedules for State protection paint- 
ings, calligraphs, sculpture, buildings, old documents of historical 
value, armour and weapons, and evamples of handicraft. The Fine 
Arts Association of Japan (Nzhon Bijzrtsz~ Kyokaz), Tokyo, was estab- 
lished In 1879 to stimulate art. It  arranged a Japanese art exhibition 
in Paris in 1883. It  has over 1,000 members, has always adhered to 
the old ideals of Japanese art and holds exhibitions. The Japan Art 
Institute (Nihon Bzjutsu-In), Tokjo, 1897, conducts a studio, ~ ~ i t h  
classes in paintmg in the traditional stlle, and in sculpture. Nzka-Kai, 
Tokyo, an association of painters in Western stlle, was organized in 
1908 in c i ~ f i d i l ~ c  uf the ' ' ~ l d b b i ~ d i  nnrrowness" of the annuai arc exhi- 
bition then held under the Department of Education Recides these 
mentioned above, Tokyo has many other important societies. 

Kyoto has a number of societies of art, such as the F~ne  Arts Asso- 
ciation (Kyoto Bijutsu Kyokaz), Creative National Painting Associa- 
tion (Kokuga Sosaku Kyokai), Institute of Painters of the Southern 
School (Nzhon A7anga-In). 

Osaka has the Art Association of the city of Osaka (Osakash: 
Bijutsu Kyokai) and the Osaka Art Club (Osaka Bijutsu Kurabu). 

(J. HAR.; Y. K.) 
SOCIETY ISLANDS: see PACIFIC ISLANDS. 
SOCIETY OF THE CINCINNATI, an hereditary mili- 

tary society formed by officers of the Continental Line of the 
American Revolutionary army in May 1783, a few weeks before 
the army's disbandment; for the purpdses of promoting friendship, 
of cherishing the memorles of mutual hardships, 'and of aiding mem- 
bers and their families in case of need. The plan originated with 
Major-General Henry Knox (q.o.) and its organization took place at 
Baron Steuben's (9.v.) headquarters at Newburgh-on-the-Hudson, 
N.Y. The society is divided into 14 branches, one in each original 
state and one in France. The badge, designed by Major L'Enfant, the 
French engineer who later planned the city of Washington, is' an 
American eagle in gold, suspended by a blue and white ribbon em- 
blematic of the union of America and France," bearing on its breast 
a device representing Cincinnatus at his plow receiving the Roman 
senators come to offer him command. Washington was chosen first Presi- 
dent General and remained in that oftice until his death, being succeeded 
by Alexander Hamilton ( q . ~ . ) .  The office has been held for life by 
each successor, of whom there have been 12. The Eagle in diamonds, 
presented by French officers to Washington, is now the badge of the 
Presidents General. The Institution provides that at the death of a 
member his membership passes to his eldest son or other next heir. 
This hereditary feature aroused opposition of Jefferson, Adams and 
others. Judge Burke of South Carolina wrote a pamphlet attacking 
the Cincinnati, which was the basis of the Count de Mirabeau's larger 
work. Opposition was short lived. The Tammany society was not 
founded in opposition to the Cincinnati, as often stated. The disper- 
sion of the members, and the early opposition caused some of the 
state societies to become dormant. Those in Massachusetts, New York, 
New Jersey, Pennsylvania, Maryland and South Carolina have had an 
unbroken existence. The others have been revived, the last being that 
of France (1926) where no meetings had been heId since the Terror 
in which many members, including the President, Count d'Estaing, 
perished. Members in Ohio gave the society's name to the present 
city of Cincinnati. From the first there have been a limited number 
of honorary members, including Franklin, Gouverneur Morris and 
other leaders of the American Revolution. In all, 15 presidents of the 
U.S. have been members; Washington and Monroe were founders; 
Pierce an hereditary member and the others honorary. In 1937 the 
will of a member, Larz Anderson, former Ambassador to Japan, 
bequeathed the society his mansion in Washington as a headquarters 
and museum. The general society meets triennglly, and the state 
branches annually or oftener, such meetings being held generally in 
state capitols or similar public buildings. The society has established 
various scholarships, medals, etc. There were about 2,000 original 
members. In 1941 there were about 1.500 hereditary members. 

SOCINUS, the latinized form of the Italian Sozini, Sozzini or 
Soccini, a name borne by two Italian theologians of the six- 
teenth and seventfenth centuries. 

I. LELIO FRAKCESCO R~ARIA SOZINI (1525-1562) was born at  
Siena on Jan. 29, 152:. His family descended from Sozzo, a 
banker at  Percena, whose second son, R/Iino Sozzi, settled as a 
notary at  Siena in 1304. Mino Sozzi's grandson, Sozzino (d. 1403), 
was ancestor of a line of patrician jurists and canonists, Mariano 
Sozzini senior (1397-1467) being the first and the most famous, 
and traditionally regarded as the first freethinker in the family. 
Lelio (who spells his surname Sozini, latinizing it Sozinus) was 
the sixth son of hlariano Sozzini junior (1482-1556) by his wife 
Camilla Salvetti, and was educated as a jurist under his father's 
eye a t  Bologna. H e  told Meldnchthon that his desire to  reach the 
fo?ztes iuris led him to biblical research, and hence to rejection of 
"the idolatry of Rome." At Chiavenna in 1547 Sozini came 
under the influence of Camillo of Sicily, a gentle mystic, surnamed 
Renato, whose teaching a t  many points resembled that of the 
early Quakers. H e  travelled in Switzerland, France, England and 
Holland. Returning to Switzerland at  the close of 1548, with com- 
mendatory letters to  the Swiss churches from Nicolas Meyer, 
envoy from Wittenberg to  Italy, we find him (1549-50) a t  Geneva, 
Basle (with Sebastian Munster) and Zurich (lodging with Pelli- 
can). H e  is next in 1c7ittenberg (July I j jo to  June 1551), first 
as Melanchthon's guest, then with Johann Forster for improve- 
ment of his Hebrew. From Wittenberg he returned to Ziirich (end 
of I j51), after visiting Prague, Vienna and Cracow. Political 
events drew him back to Italy in June 1552; two visits to Siena 
(where freedom of speech was for the moment possible, owing to 
the shaking off of the Spanish yoke) brought him into fruitful 
contact with his young nephew Fausto. H e  was a t  Padua (not 
Geneva, as is often said) a t  the date of Servetus's execution (Oct. 
27, 1553). Thence he made his way to Basle (Jan. I j54), Geneva 
(April) and Zurich (May), where he, eventually, took up his 
residence. t 

Of the Reformers, Bullinger was Sozini's closest intimate, his 
warmest and wisest friend. Sozini7s theological difficulties turned 
on the resurrection of the body, predestination, the ground of 
salvation (on these points he corresponded with Calvin), the 
doctrinal basis of the original gospel (his queries to  Bullinger), 
the nature of repentance (to Rudolph Gualther), the sacraments 
(to Johann Wolff). The fate of Servetus directed his mind to the 
problem of the Trinity. At Geneva (April 1554) he made in- 
cautious remarks on the common doctrine, emphasized in a sub- 
sequent letter to Martinengo, the Italian pastor. Bullinger, a t  the 
instance of correspondents (including Calvin), questioned Sozini 
as to his faith, and received from him an explicitly orthodox con- 
fession (reduced to writing on July I j, I j 55) with a frank reserva- 
tion of the right of further enquiry. A month before this Sozini 
had been sent with Martino Muralto to Basle, to  secure Ochino 
as pastor of the Italian church at  Ziirich; and it  is clear that'the 
minds of Sozini and Ochino acted powerfu!ly on each other. 

I n  I 556, by the death of his father, Sozini was involved in pe- 
cuniary anxieties. H e  visited in 15 j8 the courts of Vienna and 
Cracow to obtain support for an appeal to the reigning duke at  
Florence for the realization of his own and the family estates. 
Sozini did not proceed beyond Venice. The Inquisition had its 
eye on the family; his brother Cornelio was imprisoned a t  Rome; 
his brothers Celso and Camillo and his nephew Fausto were 
"reputati Luterani," and Carnillo had fled from Siena. I n  Aug. 
1559 Sozini returned to Ziirich, where he died on hIay 14, 1562. 

Sozini's extant writings are: ( I)  De sacramentis dissertatio (1560), 
four parts, and ( 2 )  De resurrectione (a fragment) ; these were first 
printed in F .  et L. Socini, item E. Soneri tractatus (Amsterdam, 1654). 
To these may be added his Confession (1555), printed in Hottinger, 
Hist. eccks. N.T. ix. 16, 5 (1667) ; and about 24 letters, not collected, 
but mav be found dis~ersed, and more or less correctlv given in Illren. 

B I B L I O G R A P H Y . - ~ ~ O C ~ ~ ~ ~ ~ ~ S  of the state societies and of the general 
society are issued after each meeting. Most of the state societies have 
published histories. See also F. A Foster. Tlze Institution of the Soci- 
ety of the Cincinnati (1923) ; E. E. Hume, Rules of Adlnission to the 
Society of the Cincinnati ( 1 ~ ~ 4 )  ; B. Metcalf, Original Members and 
Other Oficers Eligible to the Society of the Cincinnati (1938) with 
names also of hereditary and honorary members. (E. E. HE.) 

in ~rechsel, in the cot$us reformatorum edition of ~aivrn 's  works, i n d  
in E. Burnat, L. Socitz (1894) ; the handwriting of the originals is 
exceedingly crabbed. Sand adds a Rhapsodia in Esaiam prophetam, 
of which nothing is known. Beza suspected that Sozini had a hand in 
the De haereticis, an sint persequendi (1553) ; and to him has also been 
assigned the Contra libellurn Calvini (1554) ; both are the work of 
Castellio, and there is no ground for attributing any part of  them t6 
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Sozini. Beza also assigned to him (in 1567) an anonymous Explicatio 
(1562) of the proem of St. John's Gospel, which was the work of 
Fausto; this error, adopted by Zanchi, has been a chief source of the 
misconception which treats ~ ~ l i ~  as a hereslarch. In F~~~~ Guiniojs 
Dejensio cath. doct. de S .  Trin. (1590-g~) is an anonymous enumeratio 
of motives for professing the doctrine of the Trinity, by some ascribed 
to Lelio ; by others, with somewhat more probability, to Fausto. 

For the life of L. Sorini the best guide is Trechsel, Die prot. antitrin. 
vor F .  Socin vol ii (1844) ; but there are valuable materials in Illgen 
Vita L. Soci;zi and especially Symbolae ad vitam et doctrinad 
L .  Soc., etc. (1826). K. Wallace, Antitrin. biog. (1850), gives the 
ordinary Unitarian view, relqing on Bock, Da Porta and Lubieniecki. 
see also ~heological Revfew (July 1879). and Bonet-Maur~, Early 
Solbrces o f  En&?. Unjt. Christ. (trans. E. P, Hal1, 1884). Use has been 
made above of unprinted sources. 

11. FAUSTO PAOLO SOZZIXI (153~-1604) was born a t  Siena on 
Dec. 5, 1539, the only son of Alessandro Sozzini, "princeps sub- 
tilitatum," by Agnes,=, daughter of Borghese Petrucci, a descend- 
ant of Pandolfo Petrucci, the Cromwell of Siena. Unlike his uncle 
Lelio, Fausto spells his surname Sozzini, latinizing it  Socinus. 
~i~ father died in 1541. ~~~~t~ had no regular education, being 
brought up a t  home with his sister FiIlide, and spent his youth in 
desultory reading at  Scopeto, the family country-seat. His early 
intellectual stimulus came from his uncle celso, a nominal catho- 
lit, but an fort, founder of the short-lived ~ ~ ~ ~ d ~ ~ i ~  dei 
Sicienti ( 1 5 5 ~ ) ~  of which Fausto was a member. I n  1561 he went 
to Lyons, probably engaging in mercantile business; he revisited 
~~~l~ after his uncle ~ ~ l i ~ ' ~  death; we find him in 1562 On the 
roll of the ~ ~ ~ l i ~ ~  church at  G ~ ~ ~ ~ ~ ;  there is no trace of any rela- 
tions with calvin ; to L~~~~ he returned next year. ~h~ evangelical 
position was not radical enough for him. In  his Explicatio ( 1 ~ 6 2 )  
of the to st ~ ~ h ~ s ~  ~~~~~l he already to  christ 
an not an essential, deity; a letter of *563 rejects the 
Ilatural immortality of man (a  position subsequently developed 
in his disputation with pucci). T~~~~.~ the end of 1563 he re- 
turned to ltaly, conforming to the catholic church, and for I 2  
years was in the service of Isabella de Medici, daughter of the 
grand-duke cosirno of T ~ ~ ~ ~ ~ ~ ,  the instance of ' ta  great 

he wrote his treatise D~ auctoritate s. scrip- 
turae. I n  1571 he was in Rome, probably with his patroness. He 
left ~~~l~ at the end of j, and after the murder of ~ ~ ~ b ~ l l ~  
he declined the invitation of her brother Francesco, now grand- 
duke, to return. Sozzini now settled at Basle, began translating the 
psalms into Italian verse, and became a centre of theological 
debates. His discussion with Jacques Couet on the doctrine of 
salvation issued in a treatisz D e  Jesic Clzristo servatore (finished 
~~l~ 12, 15i8), which was read in manuscript by ~ i ~ ~ ~ i ~  ~ l ~ ~ d -  
rata ( q . v . ) ,  court physician in Poland and Transylvania. 

Transylvania had for a short time ( I  559-71) enjoyed full 
religious liberty under an anti-Trinitarian prince, John Sigismund. 
The existing ruler, Christopher Bdthori, favoured the  it^; 
it was now Blandrata's object to limit the "Judaic" tendencies 
of the eloquent anti-Trinitarian bishop, Francis Dkvid (1510- 
79)4 and he called in Sozzini to reason with Divid, who had re- 
nounced the worship of Christ. Sozzini used terms in themselves 

in a heretical sense. ~b~ christ was ~ ~ d ,  though in 
nature purely human, namely as un Dio subalterno, a1 quale in un 
dato t empo  il D io  supremo cedette il governo del mondo (Canth). 
In  matter of worship Sozzini distinguished between adoratio 
Christi, the homage of the heart, imperative on all Christians, and 
invOcatiO Christi, the direct address prayer, which was simply 
~ermissive;  though in Sozzini's view, prayer, to  whomsoever ad- 
dressed, was received by Christ as mediator, for transmission to 
the Father. 

In N ~ ~ .  sozzini reached ~~l~~~~~~ ( ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ )  from 
Poland, and, during a visit of four months and a half under Ddvid's 
roof, tried to persuade him to adopt this modified doctrine of 
invocation. The upshot was that Ddvid from the pulpit exerted 
all his powers in denouncing all cultus of Christ. His civil trial 
followed, on a charge of innovation. Sozzini hurried back to 
Poland before it  began. H e  cannot be accused of complicity with 
what he calls the rage of Blandrata; he was no party to Divid's 
incarceration at  DCva, where the old man miserably perished in 
less than three months. But his references to the case show that 
theological aversions froze up his native kindness and blinded his 
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perceptions of character. 

The remainder (1  j79-1604) of Sozzini's life was spent in 
a t  first by his views on (which he re- 

garded as applicable only to  Gentile converts) from the Minor or 
anti-Trinitarian Church (largely anabaptist), he acquired by de- 
grees a predominant influence in its synods. H e  converted the 
~~i~~~ from their avowal of christjs pre-existence, and from their 
rejection of the i?zvocatio Christi; he repressed the semi-Judaizers 
whom he failed to  convince. Through correspondence with friends 
he directed also the policy of the anti-Trinitarian Church of Tran- 
sylvania. Forced to leave Cracow in 1583, he found a home with a 
polish noble, Christopher Morsztyn, whose daughter Elizabeth he 
married (1586). I n  Oct. 1590 the Holy Office a t  ~ i e n a  disin- 
herited him, allowing him a pension, apparently never   aid. ~e 
now began to publish in  his own name, with the result that in 
'5g8 a him CracOw. He died at 
Luslawice On March 4, 1 ~ ~ 4 .  

His treatise on the Saviour renders a real service to theology, 
placing orthodoxy and heresy in new relations of fundamental 
antagonism, and narrowing the conflict to the main personal 
benefit of religion. Of the person of Christ in this treatise he 
says nothing; its one topic is the work of Christ, which in his view 
Operates upon man alone; the theological sagacity of ~ozz in i  may 
be measured by the persistency with which this idea tends to  
recur. Though his name has been attached to a school of opinion, 
he disclaimed the r81e of a heresiarch, and declined to give his 
~ ~ r e s e r v e d  adhesion to any one sect. His confidence in the con- 
clusion~ of his OWn mind has earned him the repute of a dog- 
matist; but it was his constant aim to reduce and simplify the 
fundamentals of Christianity. Not without some ground does the 
n~en~orial  tablet a t  Siena (inscription by Brigidi, 1879) charac- 
terize him as vindicator of human reason against the supernatural. 
Of his non-theological doctrines the most important is his assertion 

the not only of war, but of the taking of human 
life in any circumstances. Hence the comparative mildness of his 
~roposals  for dealing with religious and anti-religious offenders, 

it be said that he had grasped the complete theory 
of toleration. Hence, too, his contention that magisterial office is 
unlawful for a Christian. 

Sozzini,s edited by his grandson Andrew Wirzowaty and 
the ]earned printer F. Kuyper, are contained in two closely printed 
folios (Amsterdam, 1668). They rank as the first two volumes of the 
Bibliotheca fratrum polonorum, though the works of Crell and Schlich- 
ting were the first of the series to be printed. They include all Sozzini's 
extant theological Jvrltings, except his essay on predestination (in 
which he denies that God foresees the actions of free agents) prefixed 
to Castellio's Dialogi IV .  (1578, reprinted 1613) and his revision of a 
school manual Instrumentzcm doctrinarum aristotelicz~m (1586). His 
pseudonyms, easily interpreted, were Felix Turpio Urbevetanus, 
P ~ o s P ~ ~  Dysidaeus, Gratianus Prosper and Gratianus Turpio Gerapol- 
ensis (=Senensis). Some of his early verse is in Ferentilli's Scielta di 
stanze di diversi autori toscani 1594) ; other specimens are given 
in Canth and in the Athenaez~m (Aug. 11, 1877) ; more are preserved 
at Siena. Sozzini considered that his ablest work was his Contra atheos, 
which perished in the riot at Cracow (1598). Later he began, but left 
incomplete, more than one work designed to exhibit his system as a 
whole. His reputation as a thinker must rest upon ( I )  his De auc- 
torttat, S .  scnpttlrae (1570) and (2) his De Jesu Christo servatore 
(1578). The former was first published (Seville, 1588) by Lopez, a 
Jesuit, who claimed it as his own, but prefixed a preface maintaining 

~ ~ ~ r ~ ~ o $ e ~ g ~ : ; l " ~ $ t " : ,  ~~~~~~ ~ ~ r ~ ~ ~ ~ 9 : ~ a ~ ~ , " P , " 1 . " , , " , " ~ ~ ~  
the ministers of Basle; the English translation by Edward Coombe 
(1731) was undertaken in consequence of the commendation in a 
charge (1728) by Bishop Smalbroke, who observes that Grotius had 
borrowed from it in his De verztate Christ. rel. In  small compass his 
fle aucton'tate s. scripturae anticipates the historical argument of the 
credibility" writers; in trying it by modern tests, it should be remem- 

bered that Sozzini, regarding it (1581) as not adequately meeting the 
cardinal difficulties attending the proof of the Christian religion, began 
to reconstruct its positions in his Lectiones sacrae (unfinished). 

c o ~ ~ ~ t i ~ ~ i ~ ~ g ~ ~ h ~ o ~ [ s ~ O ~ ~ ~ r s t ~ ~ e b ~ ~ ~ e ~ ~ ~ r ~ ~ n ~ ~  ~ ~ r ~ ~ ~ ~ p ~ ~  
served at Siena and Florence; his correspondence is open and frank, 
never sparing his weak points. The earliest life (prefixed to his works) 
is by S. Przypkowski (1636) ; in English, by J. Bidle (1653). This is 
the foundation of the article by Bayle, the ~ e m o i r s  by J. ~ o u l m i n  
(1777), and the article by R. Wallace (Antitrin. Biog., 1850). Canth's 
sketch in Gli Eretici d,Italia (1866) gives a genealogy of the Sozzini. 

(A. Go.; X.) 



SOCIOLOGICAL SOCIETIES-SOCIOLOGY 
SOCIOLOGICAL SOCIETIES. Major societies (wi th  

place, year organized, and publication) are listed in  sociology and 
allied subjects (economics, statistics, and law). These societies are 
o f t en  united i n  research and joint congresses. 

International societies are Inst.  Internat. de Sociologie (Paris, 
1893, Annales, Archives, R e v u e ) ;  Internat. Statistical Inst. ( T h e  
Hague, 1885, Quart. Rev.,  Proc.);  I~zternat. Inst. o f  Sociol. and 
Pol. and Soc. Re form (Berne, 1919) ;  Union Acad. Internat. 
(Brussels, 1919)  wi th  affiliated societies devoted t o  humanistic 
and social studies i n  19 countries; Internat. Assoc. o f  Crim. Law 
(Paris, 1924, R e v u e ) ;  Internat. Assoc. for Social Progress 
(Basle, 1925, L'Avenir d u  Travail);  Internat. Union for the 
Scientific Investigation of Population Problems (London, 1928, 
Population) ; Sociktk Internat. de Recherches Sociales (Geneva, 
Xew Y o r k ,  1933) ; Internat. Criminology Society ( R o m e ,  1938).  

I n  London there are Inst.  of Sociology (1903, Sociol. Review) ,  
Royal Statist. Society (1834,  Journ.), Roy .  Econ. Society (1891,  
Journ.), British Assoc. for the Advancement o f  Science (1831,  
Annals, Reports).  There are also the Mancltester Statist. Soc. 
(1833,  Transactions); Scottish Soc. o f  Econvmwi~  (Edinburgh, 
;8g7),  an2 Stcltist. ar,d Ssc.  Iny t i ry  Society of Irzland (Dublin,  
1847, Journ.). Af ter  the Inns o f  Court (q . v . ) ,  the most important 
o f  British legal societies is the Law Society (1825).  T h e  Selden 
Society, established i n  1887, for the study o f  history o f  law, prints 
ancient records. Other legal societies in  London are Roy.  Inst. of 
Internat. Affairs (Internat.  Affairs) and Soc. o f  Comparative 
Legislation (Journ.). United States: American Sociological Society 
(Pittsburgh, 1905, Sociol. Review)  ; Sociol. Research Assoc. (Chi-  
cago, 1936);  Rural Sociol. Soc. o f  Am.  (University, La., 1936, 
Rural Sociol.) ; A m .  Cath. Sociol. Soc. (Chicago, 1938) ; Am. Acad. 
of Pol. and Soc. Science (Philadelphia, 1889, Annals); Am.  Coun. 
of Learned Societies (Washington, 1919, Bull.) ; Am. Assoc. for 
the Advancement o f  Science, Sec. K.  (Washington, 1848, Science, 
Sci. M o n t h l y ) ;  Am.  Econ. Assoc. (Evanston, Ill., 1885, Review);  
Econometric Soc. (Chicago, 1930, Econometrica) ; Am. Statist. 
Assoc. (Washington, 1839, Journ.); A m .  Pol. Sci. Assoc. (Evans- 
ton, Ill., 1903, Review)  ; A m .  Soc. o f  Internat. Law (Washington, 
1906, Proc. Journ.); Population Assoc. o f  Am.  (Washington, 1931, 
Index).  France: I n  Paris there are Soc. de Sociologie (1895,  
R e v u e ) ;  Inst.  Franc. de Sociol. (1924,  Annales); Soc. de Le'gisla- 
tion Comparke (1869, Bull., Arznuaire de Le'g. Franc., Ann. de Le'g. 
Atran.) ; and Soc. de Statist. (1860,  Journ.). Soc. d'Economie Pol. 
de Bordeaux (1862,  Revue) .  Germany: I n  Berlin there are 
Dez~tsche Vereinigung fur Kruppelfiirsorge (1909, Zeitschrift);  
Deut.  Ver. fiir Versicherzmgswissenschaft (1899, Zeit .);  Statist. 
Amt  der Stadt ( 1862, Jahrbuch) ; Internat. Ver. fiir Rechts-und 
Sozialphilosophie (1907,  Archiues). Ges. fur Sozialwissenscltaft 
(Frankfurt ,  1903, Jahresberichte). Deut. Ges. fur Soziologie 
(Ko ln ,  1909, Schri f ten) .  Statist. A m t  (Magdeburg, 1885, Jahr- 
bz~ch) .  Deut.  Statist. Ges. (Weimar, 1911, Zentralblatt). Ost. Ges. 
fur Sozialpolitik (Wien ,  1924, Schr i f t f ) .  Sociol. Soc. (Prague, 
192 5 ) .  Ukrainian Sociol. Inst. (1924) .  Italy: Ital. Soc. of Soci- 
ology ( R o m e ,  1910) .  Soc. o f  Internat. Law (Catania, 1908, 
Diritto). Poland: Sociol. Sac. (Poznan, 1931);  Sociol. Inst. (Poz- 
nan, 1921, Przeglqd Socjologiczny) ; Soc. of Crim. Law (War-  
saw, 1921, Przeglqd); Econ. and Statist. Soc. (Warsaw, 1917, 
Ekonomista).  Hungary: ~oc ' io l .  Soc. (Buda-Pest) ; Union of Insts. 
and Sci. Societies (Buda-Pest) ;  Sec. 17 Statist., Sec. 2 2  Law, 
Sec. 28 Sociol.; Statist. Soc. (Buda-Pest, 1922, Journ.). Belgium: 
Inst. Solvay de Sociol. (Brussels, 1901, R e v u e ) ;  Scientific Soc. 
o f  Brussels (1875,  R e v u e ) ;  Internat. Union for Soc. Studies 
(Mechlin,  1920, Social Code).  T h e  Netherlands: Neder. Sociol. 
Ver. (1936) .  Switzerland: Socikte' de Sociol. (Geneva, 1926) ;  
Statist. Soc. (Basle, 1902, Yearbook).  Spain: Acad. of Moral and 
Pol. Sciences (Madrid, 18 57, Memorias, Anales). Rumania: Soc. 
o f  Comparative Legis. (Bucharest, 1918, Bull.) ; Rou. Soc. Inst.  
(Bucharest, 1918, Archives); Sociol. and Phil. Society (Jessy) ,  
Yugoslavia: Sociol. Soc. (Zagreb, 1918)  ; Sociol. Soc. of Belgrade 
( 1 9 3 5 )  Norway:  Soc. for Pol. Econ. (Oslo, 1883, Tidskrift) .  
Sweden: Socialvetenskap lige Inst.; Statist. Soc. (Stockholm, 
1901). Finland: Economics Soc. (Helsingfors, 1894. Tidskrift) .  
Russia: Law Society (Saratov) .  Cuba: Soc. Econ. de A~nigos del 

Pais (Havana, I 793, Memorim, Revista) ; Am. Inst.  of Internat. 
Law (Havana, 1916, Rev i s ta ) .  Mexico: Soc. of Sociol. and Phil. 
(General Anaya).  South America : National Acad. of Econ. 
Sciences (Buenos Aires, 1853);  Acad. of Pol. and Soc. Sciences 
(Caracas); Society of Sociol. (Sao Paulo). Egypt:  Soc. of Pol. 
Econ. Statist. and Law (Cairo, 1909, Contern. Egyp t ) .  India: Ind. 
Statist. Soc. (Calcutta,  Sankhya) ;  Bengali Inst. o f  Econ. (Cal- 
cutta, Ec.  Progress). China: i n  Nanking there are Chinese Sociol. 
Soc. (1930,  Journ.); Econ. Soc. (1923,  J o z ~ . ) ;  Pol. and Econ. 
Sci. ASSOC. (1932)  ; Pol. Sci. ASSOC. (1932)  ; Chin. Research Soc. 
on Social Problems (1933 ,  Quart.); Statist. Soc. (1930, Year- 
b o o k ) ;  Chin. Soc. and Pol. Sci. Assoc. (Peking, 1915, Review) .  
Japan: Soc. o f  Sociol. Studies (1898, reor. 1931) ;  Soc. of Jap. 
Sociol. Studies (191  2 )  ; Jap. Sociol. Soc. (1924)  ; Statist. Soc. 
(Tokio ,  1878, Annual) ; Inst.  of Soc. Sciences (Tok io ,  Joz~rn.) ; 
Soc, o f  Internat. Law (1897,  Review). 

SOCIOLOGY. T h e  word was introduced in 1837 b y  Auguste 
Comte i n  the  lectures which resulted i n  the  publication o f  his 
"Positive Philosophy." Comte's intention i n  introducing t h e  word 
has been wideiy misunderstood. i t  has been coiifused wi th  the  
juggestion; of pradica! change i:: pa!itj. and i n  re!igion, which, 
in t h e  later part o f  his l i fe ,  h e  advocated. 

COMTE, HIS PREDECESSORS AND SUCCESSORS 
T h e  circumstances out o f  which the  word and the  idea arose are 

these. Comte considered himself t o  be  i n  succession wi th  a line o f  
thinkers historically beginning wi th  Thales and Pythagoras, contin- 
uing wi th  Bacon and Descartes, and culminating i n  Hume's  "Trea- 
tise o f  Human Nature," which attempted t o  u n i f y  and evaluate 
the  total available knowledge o f  Man. Between the publication o f  
Hume's "Treatise" i n  1739 and Comte's attempt a t  a fresh 
synthesis, almost exactly a century intervened. I t  was a century 
i n  which the  range o f  verifiable knowledge was enormously ex- 
tended i n  all departments o f  investigation. I t  was a period o f  im- 
mense activity, analytic and synthetic, i n  the  mathematical and 
physical sciences-witness the  names o f  Fourier, Lagrange and 
Laplace, o f  Carnot, Coulomb and VoIta,  o f  Scheele, Lavoisier, 
Cavendish, Davy,  Berthollet and Dalton. Bu t  as affecting the  
genesis o f  sociology, the  main  features o f  the  century were, i n  
the  first place, the  creation o f  t h e  Biological Sciences as definite 
systems o f  study, and i n  the  second place the  growth o f  t h e  con- 
ception o f  a Science o f  History. I n  whole or i n  part belong t o  this 
period the  labours o f  Linnaeus, Haller and Jussieu, o f  B u f f o n  and 
Cuvier; and finally, t he  attempt o f  Bichat, o f  Lamarck and o f  
Treviranus t o  institute a general science o f  the  phenomena o f  
l i f e ,  for which both  the  latter used t h e  title Biology. T h e  idea 
o f  a science o f  Human History, i f  it belongs t o  any  individual, 
belongs t o  Vico,  who held that h e  had established i t  b y  his  " N e w  
Science" i n  1725. Th i s  idea, in the interval between Hume's 
"Treatise," and Comte's "Positive Philosophy," had been notably 
developed b y  Montesquieu, Turgot,  Condorcet and Saint-Simon, 
b y  Lessing, Herder and Kant ,  b y  Adam Smith, Ferguson and 
Millar. 

Comte's Aim.-The immediate task  which Comte proposed t o  
himself was t o  survey wi th  t h e  eye  o f  philosophy t h e  scientific 
and historical labours o f  this prolific century intervening between 
Hume and himself. His attempted unification was propounded 
under the  name o f  the  Positive Philosophy, and, for that  portion 
o f  the  Positive Philosophy which set forth the  bearing o f  t h e  
new scientific and historical knowledge o n  the  conceptions o f  
Human Nature and Society, h e  proposed the  name sociology. 

Between Vico's " N e w  Science" and Comte's "Sociology," the  
infiltration o f  the  phrase social science marks a general tendency 
towards t h e  expansion o f  science into the  field o f  humanistic 
studies. Among Comte's contemporaries J .  S. Mill (on ly  eight 
years younger than Comte )  declared ( in  1836) that  t h e  t ime  was 
ripe for  marking o f f  f rom other studies-both scientific and 
philosophical-a general social science, and for this h e  used such 
phrases as Social Philosophy, Social Science, Natural History o f  
Society, Speculative Politics and Social Economy. A f t e r  t h e  
appearance o f  the "Positive Philosophy," Mill abandoned bo th  
the  phrases he  had previously recommended as being t h e  mos t  
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suital.de titles-Social Economy and Speculative Politics. He 
even denied to the latter any right to exist as a separate depart- 
ment of scientific studies. The word sociology he sanctioned 
by frequent use in the final book of his "Logic"; that "On the 
Logic of the Moral Sciences." 

H e r b e r t  Spencer.-For a long time the word sociology made 
little headway, and this notwithstanding Mill's sanction and usage 
of it, and the rapid acquisition and long maintenance by his 
"Logic," of classic rank throughout the western world; carrying 
as it  did the new term into quarters-notably in  Germany and 
America-where the "Positive Philosophy" did not penetrate. 
I t  was not in fact till more than half a century had passed, that 
the word could be said t o  be accepted as  part of the international 
vocabulary of the learned world. T o  this end, Spencer contributed 
much by his book "The Study of Sociology," which won recog- 
nition in almost every civilized country during the two decades be- 
tween 1870 and 1890. The first volume of Spencer's "Principles 
of Sociology" appeared in 1876 and the last in 1896. Though 
comparatively neglected by British universities, Spencer's socio- 
logical work has been extensively studied in German and still 
more in American universities. I n  France, too, Spencer's in- 
fluence has tended to the dissemination of the idea and the word 
sociology; for he is there considered as a continuator of the 
philosophical and scientific work of Comte. 

But the main sociological movement has issued from other 
origins than those of Comte and Spencer. The master idea, which 
animated alike the initiator of sociology and his chief continuator, 
was that of evolution. The evolutionary concept of a n  orderly 
development proceeding by discoverable "laws" was applied by 
Comte to the past, present and future of Western civilization, 
itself taken as  the essential feature of man's activity. Spencer 
extended this evolutionary concept to other types of society 
than that of Western civilization; aiming indeed in his "De- 
scriptive Sociology" (of which the volumes continue to  be com- 
piled and published under the terms of his testamentary dispo- 
sitions) a t  a comprehensive account of every social type to be 
found on the earth. 

E v o l u t i o n  in t h e  Social Sciences.-Independently of the 
writings of both Comte and Spencer, there proceeded during the 
19th century, under the influence of the evolutionary concept, 
a thoroughgoing transformation of older studies like History, Law 
and Political Economy; and the creation of new ones like An- 
thropology, Social Psychology, Comparative Religion, Crimi- 
nology, Social Geography. I t  is from these sources that have 
sprung the main body of writing, investigation, research, that 
to-day can properly be called sociological. To  give content to 
this statement some illustrative cases may be examined. Take, 
to begin with, the transformation of Law and History from rela- 
tively isolated studies of discursive or narrative type into some- 
thing ever approximating to social sciences of an evolutionary 
kind. Discoveries relating to  the history of the family con- 
tributed largely to  the renewal of juristic studies on a n  evolu- 
tionary basis. Disputable as the theories of Bachhofen, Morgan, 
MacLennan, etc., were in many respects, they proved by evidence 
the existence of forms of the "family," very different from those 
known up to that time, and also their generality. The remarkable 
identity of the nomenclature of parentage in Australia, and 
among the redskins of North America, was significant. The 
similarities between the Iroquois tribes and the Romance na- 
tions, if exaggerated by  Morgan, were not purely fictitious. Re- 
semblances of the same kind were proved in the case of criminal 
law and the law of property, and thus a school of comparative 
law was founded, whose object was to  bring out these agree- 
ments, to  classify them systematically, and endeavour to ex- 
plain them as evolutionary phenomena. Of this school of ethno- 
graphic jurisprudence Herman Post may be regarded as  founder, 
and other names such as those of Kohler, Bernhoeft, and Stein- 
metz are to  be associated with his. 

Simultaneously with the foregoing changes, the concept of 
institutions as social phenomena exerted a profound influence 
upon modes of study in both History and Law. I t  was observed 
that Institutions during their evolution preserve their essential 

characteristics throughout long periods of time, and even on 
occasion through all the series of a continuous collective exist- 
ence; for they express the more constitutional elements in every 
social organization. Stripped of the covering of particular facts 
which conceals their internal structure and function, institutions, 
it could be asserted, while varying more or less from one country 
to another, presented striking similarities in different societies. 
Rapprochements thus became possible, and comparative history 
came into prominence. The  Germanists and the German Roman- 
ists, Maurer, Wilda and Ihering, established resemblances be- 
tween the laws of the various Germanic peoples, and between 
those of the Germans and Romans. By comparison of the classical 
texts relating t o  the organization of Greek and Roman cities, 
Fustel de Coulanges managed to portray in i ts  essential particulars 
the abstract type of the city. With Sumner Maine, the field of 
comparison, still further widened, embracing besides Greece and 
Italy, India, Ireland, the Slav nations. 

Po l i t i ca l  Economy.-Nothing better testifies to the impor- 
tance of the scientific transformations in the whole field of 
social studies than the evolution which political economy under- 
went during the 19th century. Under the influence of different 
ideas, otherwise ill-defined, but which i t  is, however, possible t o  
refer to two principal types, i t  lost, first in Germany something 
of that merely dialectical character which made it  possible for 
Comte to contrast it  with sociology as the type of the "idealogic" 
method of construction. T o  establish the legitimacy of Protection, 
and more generally of the economic action of the State, List re- 
acted against both the individualism and the cosmopolitanism of 
the Liberal school. The "National System of Political Economy" 
maintains the principle that intermediate between humanity and 
the individual is the nation, with its language, literature, insti- 
tutions, manners and past. The classical economist fashioned an 
economic world having no visible existence-the Giiterwelt-an 
isolated world uniform throughout-in which the conflict of in- 
dividual forces acted according to inflexible economic laws. As a 
matter of fact, i t  is observable that individuals make their efforts 
to grow rich in  collectivities widely different from one another; 
and the nature of these efforts changes, and their success varies 
with the characteristics of the collectivity in  which they are dis- 
played. A practical consequence of this principle is that the State 
acts on the economic conduct of individuals by means of the "re- 
forms" which it  introduces, and by its external policy. A theoreti- 
cal consequence is that economic "laws" are seen to vary from one 
nation to another, and it  becomes increasingly manifest that a 
"National Economy" based on observation, should take the place 
of the abstract, a prior; economics. True, the conception of a 
"nation" is an obscure idea; and the very definition of national 
economy would appear to negate the possibility of truly scien- 
tific laws, since it conceives its object as unique and excludes com- 
parison. List made, nevertheless, an important step in advance 
by introducing into economic speculation the idea that a given 
society has a real existence, and that the economic and other mani- 
festations of its own life are in reciprocal relations. 

Under the title of "Socialism of the Chair," studies emerged, 
which, while attempting also to  establish theoretically the po- 
litical conception of the rule of the State, adapted and developed 
List's idea. I t  is not enough to say that economic activity of in- 
dividuals is dependent on social phenomena; for is it  not true that 
only by abstraction can we speak of individual economic activity? 
A more concrete reality is the V o l k ~ ~ r t s c h a f t ,  the economic ac- 
tivity of society associated not only with economic, but also with 
ethical and juridical phenomena. This V o l k ~ ~ r t s c h a f t  was taken 
as the immediate object of economic science; i t  occupied itself 
essentially with social concerns, and, indirectly only, with indi- 
vidual interests. Here, political economy, though preserving a 
normative more than speculative character, was at  least clearly 
conceived as a social science with truly social phenomena for  its 
object, of the same nature as other social institutions. 

Another phase of progress, akin to  the foregoing, was accom- 
plished at  the same time. The historical spirit is applicable to  all 
the particular characteristics which distinguish societies and epochs 
from one another. "National Economy" had therefore t o  find ia 
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history its argument against the universalist theories of the classi- 
cal school. List invokes the historical method; and Roscher, the 
founder of the historical school, does not separate the study of 
economic facts from that of juridical facts in particular, and from 
social facts in general. Language, religion, art, science, law, the 
state, and industry-all are viewed as different aspects of one com- 
plete whole, conceived as national life. This school has had a 
special influence in the development of political economy. With- 
out a t  any time losing sight of historical research as a means 
of judging the value of a given political action in given circum- 
stances, i t  has occupied itself with matters more or less apart from 
their practical aspect, and has insisted on studying them with a 
view to their understanding in a detached spirit. I t  has introduced 
to some slight extent the comparative method in economic his- 
tory, and, among its most notable exponents, Schmoller clearly 
formulated the idea that economic laws are inductive. Another- 
Bucher-sketched a classification of economic rkimes, thus con- 
structing abstract types t o  which by  their economic organisations 
all nations, whether present or past, might be assumed to belong. 
Both, and particularly the latter. were no longer content with 
studying historic societies. I n  particular they demanded infor- 
mation from ethnography as to  the economic condition of lower 
races. 

SPECIALIZED STUDIES 

What, however, even more than this reconstruction of law, his- 
tory and economics on a more or less evolutionary basis, consti- 
tutes the main movement towards a system of social sciences, is 
the appearance of a whole array of new disciplines of an essen- 
tially sociological nature. First, may be mentioned the two allied 
studies-Anthropology, and the Development of Civilization, 
which the Germans call Kulturgeschichte; and amongst the initi- 
ators may be mentioned Klemm in Germany, Pritchard in Eng- 
land, and Eroca in France. The founding of prehistoric archaeol- 
ogy, by submitting evidence that the human race in very ancient 
times had everywhere. passed through a state similar to that in 
which savage or barbarian peoples remain who can actually be 
observed to-day, went yet further in extending the field of these 
investigations and fortifying their methods. Not only the unity 
of human minds, but the relative identity of human evolution, 
was thus affirmed. The impulse once given, anthropologic discov- 
eries rapidly followed one another, calling attention to remarkable 
similarities between the most different nations. This it was which 
the partial encyclopaedias of Schoolcraft and Bancroft revealed, 
but it  was most clearly put in  evidence by the great work of Waitz 
Gerland, in which is found synthesized the anthropological work 
of a whole epoch. 

C o m p a r a t i v e  Religion.-Studies of religions have been sub- 
mitted t o  ail evolutionary treatment, which, however, has been 
applied, as  yet, almost exclusively to the simple and more primi- 
tive forms of cult. With the help of comparative grammar, Max 
Miiller founded comparative mythology; but this comparative 
study remained for  a long while confined t o  the primitive histori- 
cal religions of the Aryan nations. Under the influence of anthro- 
pology the field of comparison was widened. Numerous scholars, 
-Mannhardt in Germany, Tylor, Lang, Robertson Smith, Frazer, 
Sidney Hartland in England, Wilken in Holland,-collected a great 
number of facts which tended t o  prove the uniformity of religi- 
ous beliefs and observances throughout the whole human race. 
Armed with the "survival" theory, the same authors annexea a t  
one stroke to  the comparative science of religions, the whole mass 
of facts which the Folklore or Volkskzknde of the Germans--ab- 
served, registered and brought together during the 19th century- 
contained; and they received by that incorporation a new signifi- 
cance. The customs of European peasants, magical practices, 
ideas concerning death, tales and legends, all appeared now as the 
debris of ancient civilisation and ancient beliefs. 

T h e  Psychological  Approach.-And a new science took its 
birth in Germany, with a view to studying the products of psy- 
chological activity in primitive minds or in the underlying men- 
talities of the more cultured peoplcs; that is, the Volkerpsycholo- 
gie or folk-psychology, of which Lazarus and Steinthal are the 
founders. This has been but one of many psychological approaches 

towards an ever-growing enrichment of the sociol@cat reper. 
toire. The others most notable are: (a) observational and sys- 
tematic studies of the child-mind in its growth from infancy on- 
wards, culminating in the profound mental and emotional changes 
of adolescence. This approach has been pioneered mainly by 
Americans, and notably by Stanley Hall, whose great work Ado- 
lescewe constitutes a landmark in the understanding of those 
mental changes which transform the "individual" into a social 
being; (b) the comparative study of animal and human societies, 
pioneered by  Darwin's investigations of emotional expression H 
animal life; developed by Espinasse in his Les Socie'tks Anirnabes; 
and carried fully into the world of man by Trotter in his Znstincds 
of  the Herd i n  Peace and War;  (c) Durkheim's theory of Collec- 
tive Representations, which goes to  show that men united in or- 
ganised groups think and feel differently from isolated individuals; 
that societies have representations which are peculiar t o  them, 
collective representations charged with collective emotions; and 
that these representations (beliefs, myths, aesthetic images, moral 
notions, scientific concepts, technical ideas), form the greater 
part of thought and s~nsihility strictly human; that i t  is by its 
participation in this collective treasure that the thought of indi- 
viduals surpasses that of animals; and finally above all that these 
collective representations express not only the exterior world and 
the individual consciousness, but society itself, a real being and a 
system of forces, which dominate individuals and act i n  and 
through them; (d)  the psycho-analytic school founded by  Freud 
and Breuer (but developed by  the former and his pupils and con- 
tinuators, notably Jung and Adler), which shows, with a wealth 
of detail, how the mind of every individual is built u p  by a com- 
plex interplay between more or less organic impulses (especially 
those of sex) and social factors such as parental control, the in- 
hibitions and ordinances of custom, the aspirations and repressions 
of manners, law, religion, politics, etc. 

Partial Socio1ogies.-From the foregoing psychological ap- 
proaches collectively there is growing up  a doctrine of society, its 
structure, functions, origins and purpose which, in popular esti- 
mation, probably outranges any sociological presentation as yet 
made. Similarly the anthropologists are in course of creating a 
sociology of their own. Ignoring the vast and profound labours of 
Comte in establishing and elaborating the concept of Social In- 
heritance as the differential characteristic of Man in society and 
therefore the essential subject matter of sociology, those anthro- 
pologists who emphasize and work out the idea of Cultural Dif- 
fusion are in danger of substituting a biassed particularism fer 
the synthetic generality which a genuine sociology demands. And 
the same criticism could be levelled against the more generaliaing 
exponents in  each one of many specialized subsciences found 
within the social field. Since these specialisms began, under the 
influence of the evolutionary spirit, t o  orient themselves in a so- 
ciological direction (as illustrated above), they have collectivefy 
accumulated a body of more or less verified knowledge, which 
to-day must be held to  constitute the main corpus of sociology, 
if that word be taken in a scientific rather than a philosophic sense. 
But this body of specialized knowledge suffers several grave de- 
fects. I t  is, (a) unsystematized, and therefore, since lacking in 
real unity, is ill-adapted t o  the concerted activity on which as. 
sured progress in science depends; (b) uninformed by many of 
the master concepts on which the scientific foundations of so- 
ciology were originally laid; (c) inadequately related to  biology 
and the other established sciences which, preIiminary t o  sociology, 
compose an essentiaI part of the equipment needed for  the cul- 
minating study of society in evolution. Meantime an expanding 
flood of literature, in book and periodical form, appearing under 
the title Socidlogy gives too much occasion for a widely prevailing 
belief that sociology is a vague general study of discursive and 
philosophical rather than scientific character. 

LE PLAY AND HIS CONTINUATORS 

Two of the grand sources of current sociology have been in- 
dicated, viz., on the one hand, the initiative work of Comte and 
his continuator Spencer, and on the other, the multifarious and 
unco-ordinated researches of numerous specialized studies which 



are, or should be, subsciences of one comprehensive master science. 
There is a third grand source. I t  is the writings, impulse and tra- 
dition of Frkdkric Le Play (1806-1882). H e  is to be regarded as 
the creator of an observational method, applicable to  concrete 
outdoor studies in the social sciences, which holds promise of free- 
ing sociology from its dialectical and discursive bias, bringing it 
into line with biology, and so imparting to it  a definite and recog- 
nized place in the hierarchy of the sciences. Le Play is best 
known in England and America for his monumental work Les 
Oeuvriers Europe'ens. I n  preparation for this, Le Play spent in 
foreign travel and observation, during more than a score of years, 
the annual holiday of five to  six months which his official duties 
(as Inspector of Mines) allowed. H e  visited nearly every country 
in Europe (England seven times), and extended his travels into 
Asia. H e  thus studied and monographed over three hundred work- 
ing-class families representative of characteristic industries and lo- 
calities throughout Europe. From all these "Monographies So- 
ciales," thirty-six of the most complete were selected for publi- 
cation in the Oeuvriers EuropJens, the first edition of which 
appeared in 1855. Le Play's system of monographs inspired the 
classic work of Charles Booth in his Life and Laboztr of the People 
i n  London (10 vols. 1889-1903, now under systematic revision 
by  the London School of Economics). From the same source 
came the model and inspiration of much investigation and 
research in Britain and America on Family Budgets. I n  these 
ways Le Play's influence has been conspicuous in helping to trans- 
form the older type of discursive political economy into an ob- 
servational and concrete study growing increasingly fit to take its 
place as a specialized subscience of a renovated sociology. 

T h e  E l e m e n t a l  Occupations.-The social monographs of Le 
Play which have exerted a marked influence in re-orienting Po- 
litical Economy in a sociological direction, were themselves ante- 
cedent to his later and more mature work upon the primary occu- 
pations. I n  the elemental activities of Hunting, Herding, Mining, 
Woodcraft, Agriculture and Fishing, which primitively and per- 
ennially link Man with Nature, Le Play and his continuators 
(notably D e  Tourville and Demolins in France, and Patrick Ged- 
des in Britain), discovered material for the renovating of sociology 
(though Le Play himself never used that word) extending far  
beyond the purview of anthropology, economics and social geog- 
raphy. Le Play's original formula of Lieu, Travail, Famille, used 
in the study of these nature occupations, has grown into the 
Place, Work, Folk, of a school at  once observational and inter- 
pretative, which pushes on from "field" studies of the simpler 
peoples into the most elaborate urban and rural phenomena of 
civilization. 

But, to study these nature-occupations on the spot, most stu- 
dents will not need to go further afield than to the more moun- 
tainous regions of their own country, such as the moorlands, 
glens, forests and estuaries of the Welsh, Scottish and Irish 
Highlands, or even to the English Pennines. I n  the course of a 
walking tour down a typical valley of these regions one can usually 
see something both of the nature-occupations and of their mode 
of family and folk life, and how these are conditioned by en- 
vironment. Picture for instance the appearance of a typical valley 
as seen, for example, from an aeroplane. On the broad hill-tops, 
bare rock or moss-grown surface alternating with scrub, heath 
and bracken, the whole affording scanty food and cover for game, 
of which the grand source is in the deciduous forest below, shel- 
tering a rich variety of animal life; next is the belt of upland 
pasture with its wandering flocks; below this the agricultural belt 
ranging from the poor hill-side croft onwards through the rich 
farms of the plains, to  the market gardens on the outskirts of the 
great city a t  the river mouth. Finally, a t  the estuary is the region 
of the seafaring folk. Here are four characteristic areas, and the 
addition of the coniferous forest and mining belts on the western 
slope altogether make up, as it  were, a six-square chequer board. 
On their respective squares stand the sextet of occupational types, 
Miner, Woodman, Hunter, Shepherd, Peasant, Fisherman, each 
ready for his part in the interplay of the rural drama, which con- 
stitutes the subject matter of the rural survey. 

Pursued systematically, such an investigation is a Rural Survey 

of genuinely scientific type. I f  the student pauses to specialize on 
its environmental aspects, the study becomes social geography; if 
on aspects of work, it becomes economics; if on folk life and cus- 
tom, anthropology. Thus these three large sub-sciences of the 
social group fall into orderly relation to each other and to the facts 
under investigation. Attempts to  co-ordinate these more deter- 
minist or objective sciences (social geography, economics and an- 
thropology) give rise t o  sociology in its more determinist and 
objective sense. 

T h e  Civic Survey.-Now the typical river valley that con- 
stitutes the unit of open-air survey, pursued in the Le Play tra- 
dition, has, of course, its towns or cities a t  "nodal" points, and 
often its great city a t  the river mouth. I n  the survey of these 
towns and cities, the central interest is not nature-occupations, but 
culture occupations, commonly called vocations. On the more 
social side, it is not family and folk custom that we emphasize, 
but the group of people associated for some immaterial purpose 
(as of religion, political progress, science, literature, art, etc.). 
Such a group becomes an institution, when lastingly organized. 
And the word "Polity" may conveniently denote all such groups 
alike the more and the less permanently organized. I n  the higher 
forms of city life, polities largely determine vocation; young men 
(and, increasingly, young women) choosing careers in relation to 
the polities with which they are associated. Vocation freely chosen 
usually results in a development of personality which produces 
some form of art, and thereby transforms "place" (environment) 
in terms of purpose. Thus the Civic Survey supplements the 
Rural Survey and in the former the terms and sequence of the 
formula used for observation and for interpretation are-Polity 
-+Culture-+Art.  And this, manifestly, is the formula of the 
rustic survey reversed, and read as Folk-+Work +Place, but 
with more appropriate civic terms replacing those of the rustic 
formula. Pausing in the civic survey to specialize on polities, we 
are from one point of view studying Ethics, and from another 
(speculative) Polities; specializing on cultures (as embodied in 
militant types of personality), we study from one point of view 
History (as Biography) from another, Social Psychology (the 
"Ethology" of J. S. Mill) ; specializing on studies of environ- 
ment transformed t o  art, our sub-science is Aesthetics. Thus do 
the more subjective or "idealistic" social sciences take orderly 
rank in the scheme. 

Sociology in its more subjective aspect emerges as the endeavour 
to co-ordinate these. Rustic surveys combine with civic surveys 
to make the Regional Survey (i.e., systematic study of the various 
human societies inhabiting a given region). And as such surveys 
proceed city by city, region by region, their comparison and gen- 
eralization should yield a unified social science with adequate and 
orderly basis of fact. Amongst the advantages claimed for this 
method are: ( I )  it supersedes the old-standing dispute between 
the "sciences" and the "humanities" by bringing them together 
as the more objective and subjective approaches to the one single 
study of social life in evolution; (2)  it  continues the concrete open 
air method of Nature Study into the human field, thus finding its 
material in the objects of everyday observation, and putting the 
student face to  face with these, and only falling back on books 
and classroom work as a secondary aid; (3) it  parallelizes the 
social with the biological sciences, not through the old vague "or- 
ganic analogy," but by precise correspondence of the elemental 
concepts in each order of science. Place, work, folk, are mani- 
festly the social equivalents of the biologist's elemental triad, en- 
vironment, function, organism. The biologist, as his observations 
ascend the scale of life, sees organisms decreasingly hammered 
into shape by environment, and increasingly modifying environ- 
ment in terms of their own vital activities. So also the social 
student reverses his determinist formula in passing from rustic to 
civic surveys, and adapts its terms to the observation and in- 
terpretation of life, individual and social, increasingly impelled 
towards the expression and realization of ideals. 

THE FUTURE OF SOCIOLOGY 

Unfortunately, there does not, as yet, exist any monographic 
study of the typical Region-a river valley, which, from source 



SOCRATES 
to sea, call be  taken as representative of a given civilization. In- 
deed an organization adapted to a working correlation of all the 
relevant specialisms, both social and naturalist, has still to be 
created for this purpose. But there are small tentative beginnings 
such as the Outlook Tower in Edinburgh, and Le Play House in 
London. T o  be sure, many "surveys" of particular cities, towns, 
villages and other areas, have been, and continue to be, made 
and published, especially in America. But these are social rather 
than sociological. I n  other words such usage, systematization and 
even synthesis of specialisms, as they make and apply to obser- 
vation and interpretation of their region, are either personal or 
appertain to  some sectional tradition rather than to the main line 
of sociological advance. I t  may well be that effective progress 
towards the establishment and maintenance of sociology as the 
culminating synthetic member in the hierarchy of the sciences 
awaits the coming of a generation of students and investigators, 
observers and interpreters all of whom shall have been specially 
trained in definite ways. 

These, without doubt, must include: (a) a working knowledge 
of Coiiite's master-generalizatio~i still awaiting tlioroiighgoing ap- 
pficltinn tn recect history and cc~tempor l ry  sncia! evn!ution as 
well as  to past history, i.e., of congruent temporal and spiritual 
powers, operating through characteristic social types for which he 
used as technical terms, "chiefs" and "people" for the respective 
arms of the temporal power; and similarly "intellectuals" and 
"emotionals" for those of the spiritual power; (b)  a similar habit 
of using for everyday observation and interpretation, both ver- 
sions of Le Play's reversible formula (Place, Work, Folk); (c) a 
working knowledge of Geddes' development and elaboration of 
the Le Play formula; (d)  a preliminary training in biology and in 
field-naturalist modes of observation and study; (e) some mastery 
of contemporary resources in  (social) geography, economics and 
anthropology as the three chief subsciences of sociology on its 
objective side, and similarly for ethics, psychology and aesthetics 
as the three chief subsciences of sociology on its subjective side; 
( f)  recurrent travel on foot particularly for observation of the 
elemental occupations with their rural varieties and their trans- 
formations in urban life; (g) similar open-air studies of historic 
formations and their survivals and renewals in town and country; 
(h )  habitual watching (and interpreting) everywhere and at  all 
times of the interplay between past, present and future; (i) un- 
flagging endeavours to discern the "individuality" of every village, 
town and city, as  a unique factor in  the "culture" which every re- 
gion receives and reflects from the larger civilization; ( j )  a clear 
distinction between organic heredity and social inheritance; and 
persistent effort to  see and evaluate the social heritage not only 
in language and literature, art and religion, occupations, manners, 
customs, business and politics, but also and more concretely in 
the edifices, streets and quarters of towns and cities; and above 
all in the complex life of a whole region fully representative of 
a given civilization. 

Equipped with these (and no doubt other) essentials of his 
science, the coming sociologist will work towards the long-delayed 
synthesis of the newer specialisms and of these specialisms with 
the older studies and knowledges. 

BIBLIOGRAPHY.-The great bulk of sociological literature is either 
specialized on some one or more of the many approaches (economic, 
anthropologic, psychological, juristic, etc.), or proceeds by a method 
more dialectical and discursive than observational and hence belongs 
rather to social philosophy than to science. The best of both kinds 
will be found either in the specialized journals or in the general reviews 
Of the latter the chief are The Sociological Review (the organ of the 
British Sociological Society) ; The American Joz4rnal o f  Sociology, 
Social Forces; The  Journal of Applzed Sociology (both the latter 
American) ; thk Ann& Sociologique (which summarizes the chief books 
of the year) ; the Revue Internationale de Sociologie; the Archiv fzi? 
Sozialwissenschaft und Sozial politik; Kolizer Vierteljahrschrift fuf 
Soziologie; Jahrbuch fur Soziologie; Ethos: Vierteljahrschrift fiir 
Soziologie, Gcschichte und Kultur-phzlosophie; Zeitschrift fur Volker- 
psychologic und Soziologie; and the Rivista di Sociologia. For the 
titles of specialized periodicals see the relevant articles (Eco~omics 
Anthropology, etc.). Of general works may be mentioned: J .  J.  Find- 
lay, A n  Introduction t o  Sociology (1920) ; R. M MacIver, Elements o, 
Social Science (1926) ; and four books by L. T. Hobhouse, togethel 
constituting his principles of sociology, viz , The Metaphysical Theor3 
of the State (1926), The Rational Good (1921), The Eiemenfc o, 

Social Justice (1922). Social Development (1924) ; Ellwood's Cultural 
Evolution (1927) ; Park and Burgess, Introduction to the Science o f  
Sociology (1921) ; Graham Wallas, The Great Society (1919) ; E. R. 
Groves, A n  Introduction t o  Sociology (1928), and Sociological Papers 
(British Sociological Society, 1904-06) attempted a conlprehensive sys- 
tematization. On the general history of sociology, see E. Bogardus, 
History of Social Thought (Los Angeles, 1922)  ; S. 0. Hertzler, History 
of Utopian Thought (1923) ; J, P. Lichtenberg, Development of Social 
Theory (1924) ; Albion W. Small, Origins o f  Sociology (1924). For 
social psychology, see L. L. Bernard, A n  Introduction t o  Social Psy- 
chology (1927) ; C.  A. Ellwood, Psychology o f  Human Society (1925) ; 
M. Ginsberg, The Psyclzology o f  Society (1924) ; W. McDougall, The 
Group Mind (2nd ed., 1927). For the development of the regional 
survey and its applications, see various papers by P. Geddes contrib- 
uted to the (British) Sociological Socicty from 1904 onwards, and in 
two books written jointly with V. Branford, The Coming Polity (2nd 
ed., 1919) and Our Social Inheritance (1919) ; and in Whitherwards, 
by V. Branford. A small Introduction to Regional Surveys by S. Bran- 
ford and A.  Farquharson is useful for field work. For an account of 
the recent and current state of sociological studies in France, Germany 
and America, see three papers respectively by P. Fauconnet, L. von 
Wiese, and C. A. Ellwood, in the Sociological Review for January 1927. 
As regards social service, see "A Select Bibliography," in W. J. Roland's 
Social Service, aiid - - -  - 1 " -  LL- ---*:-I-  

~ C C  d13U cuc ~ I L I C I F  SOCIAL SER~ICE. (Tq. BR.) 

SOCRATES (6. 47" ~ .c . - j y y  B.L.), rhe greaL Athenian phiios- 
opher, was put to death in 399 B c. a t  the age of 70. His birth 
thus falls in or about 470, ten years after Salamis. His  father, 
Sophroniscus, was a friend of the family of the "Just" Aristeides; 
the tale that he was a sculptor first appears in the 3rd century in 
Timon of Phlius and seems to be only a misinterpretation of a 
playful remark in Plato. His mother, Phaenarete, acted as a 
"midwife," but no inference as to social status can be founded 
on this The memoir writer, Ion of Chios, mentioned meeting 
him at  Samos in the company of Archelaus, the Athenian suc- 
cessor of Anaxagoras, presumably during the military operations 
of 441-440. The connection between the two men is also asserted 
by Aristoxenus the Peripatetic and the doxographical tradition 
based on Theophrastus calls Socrates the "disciple" of Archelaus. 
Plato, Xenophon, Aeschines of Sphettus agree in depicting him 
as intimate with the leading figures of the Periclean circle (As- 
pasia, Alcibiades, Axiochus, Callias). Xenophon (1Mem. iv. 7) 
concurs with Plato in saying that he was well versed in geometry 
and astronomy, and this representation agrees with the narrative 
of Plato's Phaedo and the Aristophanic burlesque of the Clouds. 
Socrates must already have been a conspicuous figure at  Athens 
when Aristophanes and Ameipsias both made him the subject of 
their comedies in 423, and since the comedians made a special 
point of his neediness he had probably suffered recent losses. 
(The marked poverty of his old age is said in Plato's Apology 
to  have been caused by  his preoccupation with his mission to 
mankind.) Socrates was married, apparently late in life, to 
Xanthippe, by whom he left three sons, one an infant. Xenophon 
speaks of her high temper; there is no evidence that she was a 
"shrew"; the sons, according to Aristotle, proved insignificant 
(Rhetoric B., 1390, b. 31). 

Socrates' record for prowess and endurance was distinguished. 
He served as a hoplite, perhaps at  Samos (441-440)~ a t  Potidaea, 
where he saved the life of Alcibiades (432-430),Delium (424) and 
Amphipolis (?422 or ?437-436). In  politics he took no part, 
knowing, as he told his judges, that office would mean compromise 
with his principles. Once a t  least,' in 406-5 he was a member of 
the council of 500, and a t  the trial of the victors of Arginusae, 
being one of the prutaneis, resisted, a t  first with the support of 
his colleagues, afterwards alone, the unconstitutional condemna- 
tion of the generals by a collective verdict. H e  showed the same 
courage two years later in the "Terror" of 404. The "thirty" 
wishing to implicate honourable men in their proceedings, in- ' 

structed Socrates with four others to arrest Leon, one of their 
victims. Socrates disobeycd, and says, in Plato's Apology, that 
this might have cost him his life but for the cofinter-revolution of 
the next year. 

I 

In  399, four years after the amnesty, he was indicted for 
1 "impiety." The author of the proceeding was the influential 1 Anytus, one of the two chiefs of the restored democrats, but the 

'This was not, of course, a "magistracy." Plato, Gorgias 474a, seems 
to refer to another earlier occasion. 
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nominal prosecutor was the obscure and insignificant Meletus. 
There were two counts in the accusation, "corruption of the 
young" and "neglect of the gods when the city worships and the 
practice of religious novelties."1 Socrates, who treated the charge 
with contempt and made a "defence" which amounts to avowal 
and justification, was convicted,.probably by 280 votes against 
220. The prosecutors had asked for the penalty of death; it now 
rested with the accused to make a counter-proposition. A smaller, 
but substantial, penalty would have been accepted, but Socrates 
took the high line that he really merited the treatment of an 
eminent benefactor, maintenance at  the public table. H e  only 
consented for form's sake to  suggest the small fine of one mine, 
raised a t  the entreaty of his friends to  30. 

This incensed the court and "death" was voted by  an increased 
m a j ~ r i t y , ~  a result with which Socrates declared himself well 
content. As a rule at  Athens the condemned man "drank the 
hemlock" within 24 hours, but in  the case of Socrates the fact 
that no execution could take place during the absence of the 
sacred ship sent yearly to Delos caused an unexpected delay of a 
month, during which Socrates remained in prison, receiving his 
friends and conversing with them in his usual manner daily. An 
escape was planned by his friend Crito, but Socrates refused to 
hear of it, on the ground that the verdict, though contrary to 
fact, was that of a legitimate court, and must therefore be 
obeyed. The story of his last day has been perfectly told in the 
Phaedo of Plato, who, though not himself an eye-witness, was in 
close touch with many of those who were present. 

Socrates wrote nothing; therefore our information about 
his personality and doctrine has to  be sought chiefly in the 
dialogues of Plato and the Memorabilia of Xenophon. Both men 
were nearly 45 years younger than Socrates, and can therefore 
only speak from first-hand knowledge about the last ten or twelve 
years of his life. Xenophon's relations with him seem not to 
have been close, and he has even been suspected of deriving 
much of his material from Plato's dialogues. His admitted de- 
ficiencies in imagination and capacity for thinking do not make 
him the more faithful exponent of a philosophical genius. 

T o  call him a "Boswell" does poor justice to the intellect of 
Boswell. ( I t  must also be remembered that Boswell collected his 
material largely during Johnson's life, and with his knowledge 
and help.) We need also to discount Xenophon's apologetic pur- 
pose. His most valuable statements are those which appear most 
a t  variance with his main thesis that the prosecutors of Socrates 
were mistaken from their own point of view. Plato's more vivid 
picture has been suspected on tke ground that Plato used Socrates 
as a "mouthpiece" for speculations of his own. What this really 
means is that the so-called "Ideal Theory" expounded in the 
Plzaedo is held to have been originated by Plato after the death 
of Socrates. There are serious reasons for  denying this assump- 
tion though they have not yet convinced all scholars; in any 
case it is a petitio pincipii to  employ it, without investigation, 
as an argument to  discredit Plato's testimony. Xenophon's silence 
a t  most only proves that Socrates did not converse on such mat- 
ters with him. I n  some important respects Plato's testimony is 
confirmed by the remains of Aeschines of Sphettus. The Clouds 
of Aristophanes yields valuable information about Socrates in 
his middle "forties," when allowance is made for its character 
as a burlesque. I t  should be compared carefully with the auto- 
biographical statements put into the mouth of Socrates in the 
Phaedo (g6a-rooa). These are not "contemporary evidence," but 
they are clearly meant to express Plato's bona Fde belief about 
his master's intellectual history. 

Persona l  Characteristics.-Though Socrates was a good fight- 
ing man, his outward appearance was grotesque. Stout and not 
tall, with prominent eyes, snub nose, broad nostrils and wide 
mouth, he seemed a very Silenus. But, as his friends knew, he 
was "all glorious within," "the most righteous man of the whole 

'~arvci 6arp6rra in the edictment means literally "novel practices in 
religion," not "novel deities," (though the second is insinuated). 

What  offended the court was not the smallness of this sum-30 
minae was not a small sum in the economic circumstances of the time 
-but Socrates' description of himself as a distinguished public bene- 
factor. 

age" (Plato, Efi. vii. 326 e ) .  His self-control and powers of en- 
durance were exemplary; "he had so schooled himself to modera- 
tion that his scanty means satisfied all his wants." 

But he was no self-tormenting ascetic; he "knew both how to 
want and how to abound," and could be the soul of the merri- 
ment at  a gay party. H e  had no sympathy-this was a main 
point in the Telauges of Aeschines-with the slatternliness of his 
friend Antisthenes or the godly dirtiness affected by "Pythago- 
rists." There was nothing of the complacent self-righteousness 
of the Pharisee, nor of the angry bitterness of the satirist, in his 
attitude towards the follies or even the crimes of his fellow men 
I t  was his deep and life-long conviction that the improvement not 
only of himself, but of those with whom he might have to do, 
was a task laid upon him "by God," but the task was not to be 
executed with a scowling face and an upbraiding voice. Like St. 
Francis Xavier, he thoroughly understood how important it  is 
to one who would win men's souls to be "good company." Con- 
scious of his own infirmities, he felt a real and profound sym- 
pathy for those who had not learned to master their frailties and 
passions. 

He was a true patriot, and his devotion to the city in which he , 
had been born and bred was only made the more evident by  his 
conviction that he could best prove it  by setting his face reso- 
lutely against the attractions of specious and popular, but deadly, 
false theories of public and private morality. When the city 
brought him to trial and threatened him with death his sense of 
civic duty forbade him to withdraw into exile before the trial, 
or to accept the opportunity of escape during his unforeseen im- 
prisonment. I t  was his very patriotism which made him an un- 
sparing critic of the "democracy," which means, in Nietzsche's 
phrase, "one flock and no shepherd," and so led directly to  the 
accusation which proved fatal to  him. 

Nothing was more marked in his character than an.unusually 
keen sense of humour, an appreciation of the comic in human 
nature and conduct which protected him a t  once against senti- 
mentality and against cynicism. This is what his opponents in 
Plato call his "irony," and treat as an irritating affectation. "In- 
tellectually the acutest man of his age, he represents himself in 
all companies as the dullest person present. Morally the purest, 
he affects to be the slave of passion" (W. H .  Thompson). No 
doubt, in part this irony was "calculated"; it "disarmed ridicule 
by anticipating it." But its true source is the spontaneous sense 
of "fun" which makes its possessor the enemy of all pretentious- 
ness, moral or intellectual, in himself and in others. And it  is 
certain that, though the purity of Socrates is beyond question, he 
really had an ardent and amorous t e m ~ e r a m e n t . ~  

Religion.-Socrates was clearly a man of deep piety with 
the temperament of a "mystic." Like other educated men of his 
age, he regarded mythology, with its foolish or immoral tales about 
gods, as a mere invention of the poets. But he found it  easy t o  
combine his own strong belief in God, the all-wise and all-good 
ruler of the world, with the view that in practice we could worship 
God in the way prescribed by "the usage of the city." God's exis- 
tence is shown, he held, not only by the providential order of 
nature and the universality of the belief in Him, but by warnings 
and revelations given in dreams, signs, oracles. The soul of man 
partakes of the Divine; the concluding pages of Plato's Apology 
prove that Socrates had a strong belief in its immortality. (Xeno- 
phon for  apologetic reasons is silent on the point, but has repro- 
duced the argument in  the dying speech of his Cyrus in  the 
Cyropaedia. Aristophanes, too, makes Socrates combine the parts 
of "infidel" physicist and hierophant of a mysterious private faith, 
and in the Birds C1553, seq.] represents him as presiding a t  a 
fraudulent se'alzce.) H e  was regular, says Xenophon, in prayer and 
sacrifice, though he held that since only the gods know what is 
good for us, our prayer should simply be "give me what is good"; 
we must not dictate the form the blessing should take. I t  is clear 
from Plato that Socrates was deeply influenced by Pythagorean 
and Orphic religious ideas, though he regarded the ordinary Orphic 
mystery-monger with healthy contempt. 

3Cf. Aeschines, Alcibiades Fr. 4 (Kraussl, which confirms the repre- 
sentation of Plato on this point. 



The widence that Socrates had a markedly "mystical" tempera- 
ment is abundant. Plato tells of his curious "rapts," in one of 
which he stood spellbound for 24 hours in the trenches before 
Potidaea, and there seems to be an allusion to this singularity in  
the Clouds (171 seq.). 

The familiar "Divine sign" tells the same story. This, according 
to Plato, was a "voice" often heard by  Socrates from childhood. 
I t  forbade him to do things; but never gave positive encourage- 
ment. (Xenophon, who makes more of the matter, says, less 
probably, that it did give positive directions.) Plato treats the 
"voice" very lightly; by his account, i t  merely gave prognosti- 
cations of good or ill luck, and the occasions of its occurrence were 
often "very trivial." Thus it was neither an "intuitive conscience," 
nor a symptom of mental disorder, but a n  "interior audition," a 
"psychic phenomenon" of a kind now known to be not specially 
uncommon. 

Mode of Life.-Socrates' whole time seemed to be spent "out 
of doors," in the streets, the market-place, and more particularly, 
the gymnasia. H e  cared little for  the country and rarely passed 
the gates. Though he frequented by  choice the society of lads of 
promise, he aiso raiked freely ro poiiticians, poets, artisans a b o u ~  
their various callings, their notions of right and wrong, the familiar 
matters in  which they might be expected to take an interest. The 
object of all this, he says i n  the Apology, was to test the famous 
Delphic oracle which had pronounced him the wisest of men. I t  
is clear from the Apology that the oracle had made this declara- 
tion, no doubt because the Delphic authorities knew from the form 
of the question what answer was desired. The presupposition of 
the Apology is that this happened before Socrates had become 
conscious of his mission to his fellow men; even at that early date, 
it is implied, he had the highest of reputations in circles interested 
in wisdom.' Acutely sensible of his own ignorance, Socrates set 
himself t o  convict "the god" of falsehood. 

But when experience showed that those who thought themselves 
wise were unable to  give any coherent account of their wisdom, he 
had to admit that he was wiser than others, just because he alone 
was aware of his own ignorance. This account is plainly tinged 
with the usual "irony." Socrates did not take Apollo and his 
oracle very seriously. But that he was quite serious in believing 
himself charged with a mission, not from "Apollo," but from God, 
to preach to his fellow men the supreme importance of knowledge 
of what is for the soul's good is proved by his declaration that he 
is more than ready to face instant death rather than to neglect 
his commission. The poverty in  which this mission had involved 
him, and the austerity of the rule of life i t  entailed were notorious. 

Summer and winter, his coat was the same; he had neither shoes 
nor shirt. "A slave who was made to live so," the sophist Anti- 
phon said, "would run away." This self-imposed life of hardships 
was the price of his spiritual independence. His message was 
variously received. Some of those whose false pretentions were 
exposed by his trenchant criticizing regarded him with ill-will; 
many thought him a n  officious busybody. Among the younger 
men, many merely thought it good sport to  see their elders 
silenced. Others (Xenophon says that this was the case with Alci- 
biades and Critias), deliberately attached themselves to him for 
a time "for private ends," believing that to learn the secret of so 
acute a reasoner would be the best preparation for success in the 
law courts, the council and the assembly. Others sincerely hoped 
by associating with him to become good men and true, capable of 
doing their duty by house and household, by relations and friends, 
by  city and fellow-citizens. 

Finally, there was an inner circle who entered more deeply into 
his principles and transmitted them to the next generation. But 
these were not "disciples" united by a common doctrine. Socrates 
finally repudiated all claim to have "disciples." The bond of 
union was a common reverence for a great man's intellect and 
character. I t  was, in the main, this group who were collected 
round Socrates in  the day of his death; many of them, e.g., 

'This is also proved by the attachment to him shown by Eleatics 
from Megara and young pupils of the Pythagoreans from Thebes and 
Philius. These connections must have been founded before the Pelopon- 
nesian War 

Eucleides from Megara, and the young Theban Pythagoreans, 
Cebes and Simmias, were foreigners from States which had been 
enemies of Athens in the Peloponnesian War. 

T h e  Accusat ion and Its Causes.-The explanation of the at- 
tack made on Socrates is simple. H e  had been on terms of close 
friendship with the two men whose memories were most obnoxious 
to  the democrats, Critias, the fiercest spirit among the extremists 
of the "Terror" of 404, and Al~ibiades, whose self-will had done so 
much to bring about the downfall of the Athenian empire. The 
charge of "educating Alcibiades" was made prominent in the 
pamphlet written a few years after the trial by the "sophist," 
Polycrates, in justification of the verdict. More than half a cen- 
tury later, the orator Aeschines reminds his audience that Socrates 
had been put to death because he was believed to have educated 
Critias. I n  point of fact, it was absurd t o  make Socrates respon- 
sible for the ambitions of Alcibiades, and, as he reminded his 
judges, he had disobeyed an illegal order from Critias and his col- 
leagues a t  the risk of his life. But it  is natural that he should have 
had to suffer for the crimes of both men, the more that he was 
known to have been an unsparing critic of democracy, and of the 
fariioiis deiiiocraiic leaders. Tk - - .' -.- - ----.- " lest: suspluuua w u u ~ u  be iilade 
the more acute by the remembrance that Socrates had not, like 
the advanced democrats, withdrawn from Athens during the 
"Terror." 

H e  was, in fact, suspected of using great abilities and gifts to  
pervert his younger associates from loyalty to the principles of 
democracy, and the convinced democrats who had recovered the 
city in 403 were unwilling, as Burnet has said, "to leave their 
work a t  the mercy of reaction." That they took no steps for four 
years is probably explained by  the state of complete confusion 
and congestion into which the disorders of 404 had thrown the 
law courts. The motives of Anytus, an upright, unintelligent 
democrat, are thus quite explicable. From his point of view, 
Socrates would be a t  the best a "whig," and democrats who re- 
membered the career of Theramenes could not be expected t o  
make a fine distinction between the "whig" and the traitor. 

The real grounds for the attack could not be disclosed in the 
indictment, since the amnesty which terminated the struggle of 
404-403, and of which Anytus himself had been a main pro- 
moter, covered all offences committed before the archonship of 
Eucleides (403). Hence the charge had t o  be couched in the form 
of a vague accusation of "corruption of the young." Probably 
for the same reasons Anytus was ashamed to appear a s  the prin- 
cipal in  the matter and put forward the obscure Meletus, who 
might venture on "indiscretions" more openly. If Meletus was 
the same person who also prosecuted Andocides in the same year 
on the same charge of "impiety," and if, as is not unlikely, he is  
the real author of the speech Against Andocides ascribed to Lysias, 
he must have been a half-witted fanatic, and this may explain why 
the charge of irreligion was added. The real nature of this "irre- 
ligion" appears never t o  have been explained. Xenophon suggests 
that the allusion was to  the "Divine sign" but this cannot be cor- 
rect. I t  is clear from Plato's Apology that Meletus said nothing 
about the "sign" a t  the prosecution, and that Socrates is speaking 
with his "usual irony" when he pretends to guess that the mention 
of "religious novelties" in the indictment referred t o  it. I n  the 
Apology, Socrates says that the prosecution is, no doubt, relying 
on memories of Aristophanes' Clouds, where he had been made 
to talk "atheism" as part of the burlesque on men of science. 

But there must have been more behind the charge, and it seems 
likely that Burnet is right in reminding us that the prosecution 
of Andocides revived the old scandal of the "profanation of the 
mysteries," which had thrown Athens into a ferment on the eve 
of the Sicilian expedition in 416-415. The two chief victims, Alci- 
biades and his uncle Axiochus, were both among the intimates of 
Socrates, and there is reason to think that others of his friends 
were affected. If this is what lay behind the charge, we can under- 
stand why its real meaning seems never to have been explained. 
Owing to the terms of the amnesty, the matters in  question were 
not really within the competency of the court. Socrates himself, in 
the account of Plato, who was present a t  the trial, treats the whole 
matter with contempt. His defence consists in narrating the facts 
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of his past life, which proved that he was equally ready to defy 
the populace and the "thirty" in the cause of right and law, and 
in insisting on the reality of his mission from God and his deter- 
mination to discharge it, even at  the cost of life. The prosecutors 
had no desire for blood. They counted on a voluntary withdrawal 
of the accused from the jurisdiction before trial; the death penalty 
was proposed to make such a withdrawal certain. Socrates himself 
forced the issue by refusing a t  any stage t o  do anything involving 
the least shade of compromise. The prosecution had raised the 
question whether he was a traitor or, as he held himself to  be, 
an envoy from God; Socrates was determined that the judges 
should give a direct verdict on the issue without evasion. This is 
what makes him a martyr, but also what forbids us to call Anytus 
a murderer, 

Doc t r ine  and Method.-Socrates was a man of the Periclean 
age, and the Periclean age witnessed one of the periodical "bank- 
ruptcies of science." Cosmological speculation, which had been 
boldly pursued from the beginning of the 6th century seemed by 
the middle of the 5th to  have led to a chaos of conflicting systems, 
each of which could establish only one point, that all its rivals 
were wrong. Parmenides of Elea had apparently cut away the 
ground from science by showing that the real world must be quite 
unlike anything which our senses reveal to  us, and that, conse- 
quently, the method of cosmology, interpretation of the world by 
analogies from familiar sensible experiences, is inherently falla- 
cious. His pupil Zeno seemed to have shown that even the postu- 
lates of mathematics are mutually contradictory. 

Science, then, seems impossible, and this is why the ablest men 
of the generation before Socrates, such as Protagoras and Gorgias, 
turned away from the pursuit of it  and tried to find a use for the 
intellect in professions which concern themselves, not with the 
discovery of truth, but with making a success of human life. "Prob- 
ability is the very guide of life," and in practical matters "useful" 
points of view may be attainable, even if scientific certainty is 
beyond our reach. According to the narrative of the Phaedo, 
Socrates, as a young man, began with an experience typical of his 
age. He was enthusiastically interested in "natural science," and 
familiarized himself with the various current systems, being spe- 
cially interested in the contrast between the old Milesian type 
of cosmology with its flat earth and the Italian type with its 
spherical earth. H e  was also interested in the mathematical puzzles 
raised by Zeno about "the unit" (i.e., the problem of continuity). 
He discovered, to  his distress, that though each authority was quite 
sure that the views of the others were wrong, none of them 
could give any proof that his own were right. 

There was a complete lack of critical method. For a moment he 
hoped to find salvation in the doctrine of Anaxagoras that "mind" 
is the source of all cosmic order, since this seemed t o  mean that 
"everything is ordered as it is best that it  should be," that the uni- 
verse is a rational teleological system. But on reading the book 
of Anaxagoras, he found that the philosopher made no effective 
use of his principle; the details of his scheme were as arbitrary 
as those of any other. After this disappointment, Socrates decided 
that he had "no head for physics" and must fall back on his own 
mother-wit. Accordingly he resolved henceforth to consider pri- 
marily not "facts" but X6yo1 the "statements" or "propositions" 
we make about them. His method should be to start with whatever 
seemed the most satisfactory "hypothesis," or postulate, about a 
given subject, and to consider the consequences which follow from 
it. So far as these consequences prove to be true and consistent, 
the "hypothesis" may be regarded as provisionally confirmed; if 
they are false or mutually inconsistent it is discredited. But it 
must be a strict rule of method not t o  confuse enquiry into the 
consequences of the "hypothesis" with proof of its truth. If the 
question of its truth is raised, the issue can only be settled by de- 
ducing the initial "hypothesis" as a consequence from some more 
ultimate "hypothesis" which both parties to  the dispute are con- 
tent to  accept. The method, still familiar to  us as that of true 
science, is manifestly suggested by reflection on the "antinomies" 
of Zeno,whomAristotle called the creator of "dialectic," and whom 
Plato, in the Parmenides, afterwards described as meeting Socrates 
in the youth of the latter. So far, Plato's story has every appear- 

ance of being historical. But it  is still the fashion to hesitate t o  
follow it any further. According to him, Socrates next proceeded 
to take it  as his own fundamental "hypothesis" that every term 
(such as "good," "beautiful," "man") which has a single unequivo- 
cal denotation directly names a single self-same object of a kind 
inaccessible to sense-perception and apprehensible only by 
thought. Such an object Socrates calls an i s ia  or t?dos, Form. 
(The transliteration "Idea" is misleading, owing to the psycholo- 
gizing of the sense of the word by Locke and his followers.) The 
sensible things of which we predicate beauty, goodness, humanity, 
have only a secondary and derivative reality. Strictly speaking, 
we must not say that they ere this or that, but only that they 
become this or that for a time, in virtue of the temporary "pres- 
ence" (aapovuia) to them of the corresponding Form, or, as it  is 
also expressed, in virtue of their "participation" (p;Oe[~s) in the 
Form. A sensible thing, in  fact, is simply a temporary complex 
of Forms. 

In  the Parmenides of Plato Socrates is made to expound this 
doctrine to the great philosophers Parmenides and Zeno as his 
solution of the standing puzzle of the one and the many. This is 
the doctrine of Forms (the "Ideal Theory") as it  is stated in the 
Phaedo and Republic. Though it is quite different from the version 
of the doctrine ascribed by Aristotle to Plato, i t  has been usual 
in the 19th century to assume that it  is an earlier form of that 
doctrine consciously devised by Plato after the death of Socrates. 
The chief argument for this view is based upon the observation of 
Aristotle that Socrates rightly "did not separate" the universal 
from the particular (Met. M., 1078 b30) as, i t  is apparently im- 
plied, Plato did. I t  is, however, not clear that Aristotle means 
by this, what he never says expressly, that Socrates did not teach 
the doctrine ascribed to him in the Phaedo. H e  might equally mean 
that the doctrine of the Phaedo does not itself involve the kind 
of "separation" of the universal from the particular to which he 
objects in what he describes as the Platonic theory, and, since the 
Phaedo is one of the Platonic dialogues t o  which he most fre- 
quently alludes, i t  is strange that he should never have said that i t  
misrepresents the historical Socrates on a capital point, if he really 
thought so. 

On the other side, the doctrine is expressly said in the Phaedo 
to be a familiar one which Socrates "was always" repeating, and 
it is hard to believe that Plato could have made such a statement 
about a speculation of his own, especially as most of the person- 

,ages of the Phaedo were certainly still alive long after the dialogue 
was written. I t  is hard t o  see what could be the point of such 
a mystification, and harder to  understand how its author could 
have expected it  to  be successful. Of course, demonstration is out 
of the question in such a matter; we can only be guided by  con- 
siderations of probability. If we think the probabilities against 
the view which credits Plato with deliberate mystification, we must 
be prepared to admit the possibility that he is also reproducing 
the thought of Socrates in the further development of the Sym- 
posium and Republic, where we hear of a supreme Form, that of 
Beauty, or Good, the vision of which is the far-off goal of all in- 
tellectual contemplation. We may fairly suspect that the thought 
of Socrates is undergoing development in the mind of Plato, but 
it will be natural to regard the development as, in the main, un- 
conscious, and to recognize that no complete separation of the 
Socratic and the Platonic in  the result is possible. 

I t  is certain that on the logical side the thought of Socrates 
proceeded "as if" the doctrine of Forms expounded in the Phaedo 
were its point of departure. Both Plato and Xenophon bear out 
the remark of Aristotle that Socrates may fairly be credited 
with two things, "inductive arguments" and "universal definitions" 
(Met. M., 1078 b27). The "universal definition" is an attempt 
to formulate precisely the meaning of a universal significant 
predicate, i.e., to apprehend what the Phaedo calls a Form, and 
it is from the practice of Socrates, who aimed a t  the clarifica- 
tion of thought about the meaning of moral predicates as the 
first indispensable step to  the improvement of practice, that the 
theory of logical division and definition, as worked out in  Plato's 
later dialogues and the logical treatises of Aristotle, has arisen. 

The "inductive arguments" mean the characteristic attempts 
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to arrive a t  such formulations by the consideration of simple and 
striking concrete illustrations familiar to  us from both Xenophon 
and Plato, the perpetual arguments about "shoemakers and car- 
penters and fullers," which the fashionable speakers in Plato 
profess to think vulgar. Induction, on this view of it, is not re- 
garded as a method of proof. I t s  function is that of suggestion; 
it puts the meaning of a proposed "definition" forcibly and 
clearly before the mind. The  justification of the definition, then, 
has to  be sought in a consideration of the satisfactoriness of the 
"consequences," which would follow from its adoption. Socrates 
himself sought for his "definitions" principally in the sphere in 
which he was most interested, that of conduct, private and public. 
As Aristotle says, he concerned himself with the "ethical," char- 
acter and conduct, not with "nature" a t  large. This is what Cicero 
means by saying that he "brought down philosophy from heaven 
to earth." 

Before him cosmology had been the chief topic of interest, 
after him, the central problem of philosophy was to  formulate 
a rule of life. With him the "practical use of reason" comes by 
its rights. I n  this respect Socrates stamped on phi!osophy z 
character which i t  has never lost. The main outlines of his philos- 
ophy of conduct are fortunately quite certain, and could be dis- 
covered if we had no more material than the Platonic Apology 
and the Memorabilia of Xenophon. As the Apology tells us, the 
specific message from God which Socrates brought to  his fellow 
men was that i t  is  the great business of life to practice the "care" 
or "tendance" ( i a ~ p i X e ~ a ,  Oepaaeia), of one's soul, to "make 
one's soul as good as possible," and not to ruin one's life, as most 
men do, by  putting care for  the body or for "possessions" before 
care for the "soul." 

The thought which is here fundamental is that of the "soul" 
($vx?j) as that which is most truly a man's self. I n  Greek 
literature, down to the end of the 5th century, we can trace two 
main senses of the word +vx?j. ( I )  I t  means "the breath of 
life" which a man parts with i n  dying. I t  is this which, in 
popular superstition, is left as a mere "ghost," or "shade," when 
the man "himself," his body, has perished. I n  earlier Ionian 
science this is identified with the "air" which a man inhales so 
long as he is alive. ( 2 )  I n  circles influenced by the Orphic 
religion the soul is thought of as something which has a destiny 
beyond the grave, but this, too, is something different from the 
self. I t  is a sort of stranger inhabiting the body, but having 
little to  do with the conduct of normal life. I t  "sleeps while 
the body is active, but wakes when the body sleeps," and re- 
veals itself chiefly in dream and trance. From the beginning of 
the 4th century we find $vx?j coming a t  last to mean what "soul" 
means to  us, the normal waking personality, the seat of char- 
acter and intelligence, "that," as Socrates says in Plato, "in 
virtue of which we are called wise or foolish, good or bad," and 
as this usage of the word first appears in writers whom we know 
to have been influenced by  Socrates (Isocrates, Plato and Xeno- 
phon), we may fairly ascribe it  to his influence. The thought 
now works out thus. The soul is the man (in the later Academic 
formulation a man is "a soul using a body"). 

Our happiness or well-being, then, depends directly on the good- 
ness or badness of the soul. I t  is no happiness to possess health, 
or strength, or wealth, unless we know how to use these advan- 
tages rightly. If we use them wrongly, they will only be so 
many means t o  misery. The reason why hardly any one achieves 
happiness is not that men do not wish to be happy. No one 
ever wishes for anything but true good, that is, true happiness, 
but men miss their happiness, in spite of the universal wish for  
it, because they do not know what it  is. They mistake for real 
good things which are not really good (e.g., unlimited wealth or 
power). I n  this sense, "all wrong-doing is involuntary." The  
first and fundamental requisite for happiness, then, is that men 
should know true good and not confuse it  with anything else. 
The good state of the soul is precisely that state in which it never 
makes the mistake of taking anything to be good when it is not 
really good. T o  "make one's soul as good as possible" thus means 
to  attain the knowledge of good which will prevent us from using 
strength, health, wealth, opportunity, wrongly. I f  a man has 

this knowledge, he will always act on it, since to do otherwise 
would be to  prefer known misery t o  known happiness, and this 
is impossible. "All the virtues are one thing," knowledge of good, 
and all "vice" is one thing, ignorance of true good. 

"Popular" goodness-what passes current as virtue-is mostly 
illusory, because it  is mainly a matter of habit, not of assured 
conviction about good. I t  breaks down under temptation; but if 
a man really knew that, e.g., to commit a crime is worse than to 
suffer loss or pain, or death, no fear of these things would lead 
him t o  commit the crime. The professional "sophist," again, 
claims t o  be able to  teach "goodness," but the claim is shown to 
be unfounded by the very fact that the sophist treats "goodness" 
as though i t  were a neutral "accomplishment" which can be con- 
veyed by mere instructions. Now an accomplishment, or "art." 
can always be put to  either of two uses, a good or a bad, as  the 
physician, for instance, can use his professional knowledge t o  cure 
or to kill. 

Knowledge of good is the one knowledge of which i t  is im- 
possible to  make an ill use; the possession of i t  is a guarantee 
that i t  wi!! always be used aright. Thus Sccrates heccmes, as  

I against the relativism of Protagoras, the founder of the doctrine 
of an absolute morality based on the conception of a felicity 
which is the good, not of Athenians or Spartans, or even of 
Greeks, but of man as man. I t  is not i n  virtue of our allegiance 
to a particular city, nor even of our place in  a particular his- 
torical civilization, but in virtue of our universal humanity, that 
we have the task of "making the soul as good as possible," or, as 
Socrates also said, in language influenced by Pythagoreanism, 
"making i t  like God." 

Politics, from this point of view, does not differ in principle 
from ethics. The business of the statesman also is the "tendance" 
of souls, though his task is to aim a t  making, not only his own 
soul, but the souls of all his fellow-citizens "as good a s  possible." 
The knowledge of good is also the "royal" science or science of 
governing, the foundation of all statesmanship. The radical vice 
of ancient democracy, according to Socrates, is that of not de- 
manding evidence of any special knowledge in its leaders; i t  suf- 
fers the destinies of society to  be in  the hands of men without true 
insight. Partly this means that by  not demanding intellectual 
qualifications for  office, democracy surrenders the control of 
affairs into the hands of men with no adequate expert knowledge. 
But this is only a minor part of Socrates' indictment. His main 
criticism is that though in some departments, a t  least, the democ- 
racy refuses to take the advice of any one but a qualified expert, 
on the question of the morality and justice of a proposed policy 
i t  treats any one citizen's opinion as of equal value with another's. 

Even a Themistocles or a Pericles plainly had no knowledge of 
true statesmanship, as we see from the fact that they neither 
taught the principles of it  to  their sons, nor had them taught these 
principles by others, and if we look a t  the actual achievements of 
these men we can see that they were, so to  say, good "body- 
servants" of the Demos, they gave i t  the things which tickled it3 
taste, such as a navy and a commerce; they were no "physicians of 
the body politic," for they did not promote "righteousness and 
temperance," the spiritual health of the community. That  is, they 
measured national greatness by wealth and empire, not by  char- 
acter. According to Plato, Socrates maintained that he himself, 
who abstained all through from active politics, was the one 
Athenian of the time who deserved the name of statesman. H e  de- 
served i t  because he understood, as the men of action did not, 
that national, like individual felicity, depends on the knowledge 
of good which inevitably leads, where it  is possessed, to  the action 
which makes the soul "as good as possible." 

The well-known Platonic Republic may fairly be said t o  be, on 
its political side, a picture of the life of a society in  which the 
whole system of social and economic life is based on this Socratic 
conviction that "politics" is the application to the community a t  
large of the principle that knowledge of the absolutely good is the 
necessary and sufficient condition of well-being. How far any of 
the special regulations of Plato's Utopia embody actual convic- 
tions of Socrates is more than we can say, though i t  is significant 
that the Aspasia of Aeschines represented Socrates as maintaining 
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one of Plato's "paradoxes," the capacity of women for war and 
politics. 

The Socratics.-The thought of Socrates has, in the main, been 
made fruitful for subsequent ages by being taken up and con- 
tinued in the life-work of Plato. A more temporary influence was 
exercised by certain other members of the group of Socratic men 
whom it has become customary to speak of as the "minor" 
Socratics. The most important of them are Antisthenes of Athens 
and Eucleides of Megara, with whom the Cynics and Megarians 
of the 4th and early 3rd centuries are historically connected. With 
them i t  is usual also to mention Aristippus of Cyrene, often still 
spoken of as somehow connected with the Cyrenaic school of the 
early 3rd century. 

I t  is probable, however, that the current accounts exaggerate 
the closeness of the connection between these men and. the later 
schools. Aristippus of Cyrene figures in Xenophon's Memorabilia 
simply as a luxurious and refined man of the world who makes i t  
his rule of life to  extract personal enjoyment from existence, 
sitting loose t o  all attachments which might interfere with his 
ease and not allowing himself to  take root anywhere. The  later 
anecdotes about him bear out this representation. There is no 
good evidence that he had a philosophy or originated a school. 
Aristotle ascribes no doctrine to him and never mentions a 
"Cyrenaic" school of Hedonists, though he could hardly have 
avoided doing so in  his discussions of Hedonism in the Nico- 
machean Ethics  if he had known of one. Plutarch expressly 
describes the Cyrenaics as  contemporaries of Epicurus, and all 
the names of members of the school known to us belong to the 
time of the successors of Alexander the Great. The one point of 
doctrine common to them appears to  have been that they rejected 
the notion of a good more permanent than the pleasure of the 
moment. The supposed connection of Aristippus with them seems 
to be based on a confusion with his grandson of the same name, 
who, according to Eusebius, reduced his grandfather's practice to  
theory. 

Eucleides of Megara was a friend both of Socrates and of 
Plato, who temporarily took refuge with him after the death of 
Socrates, and, a t  a later date, dedicated the Tlzeaetetus to  him. 
All we know of his teaching is that he held to  the Monism of 
Parmenides, maintaining that nothing is real except "the One," 
which is also called "wisdom" @pbvva~s, L'intellect" (voGs) and 
"God" (D.L., ii. 106). The mention of "wisdom" as a synonym 
for "the One" seems to reveal the influence of Socrates. Most of 
our notices of Megarians deal with men of a later time, Eubulides, 
a contemporary of Aristotle, Diodorus Cronus and Stilpo. These 
men were pugnacious formal logicians famous for their rejection 
of the notion of "possibility" which is so fundamental in the 
Aristotelian philosophy. According to them, nothing is possible 
except the actual. Aristotle resented the criticism so keenly that 
"sophist" in his terminology appears to  be regularly equivalent to  
"Megarian logician." I t  is not clear how these kp~ui-LKO~ are con- 
nected with the Monism of Eucleides. There are reasons for sup- 
posing the puzzling antinomies of Plato's Parmenides to  be a 
parody of Megarian logic, and it  is a view which has been widely 
accepted in recent times that they are also meant in Plato's 
Sophistes by the "friends of Forms" who are there contrasted with 
the materialists and said to maintain that reality consists of a mul- 
titude of "incorporal Forms" which can only be apprehended by 
thought. This identification is, however, uncertainf (and, in the 
present writer's opinion, mistaken). 

Antisthenes was a friend of Socrates of long standing, with a 
marked individuality of his own, and a voluminous writer much 
admired for his style. H e  does not appear to  have been a "disci- 
ple," though he was personally attached to Socrates, and particu- 
larly admired his strength of will and mastery of his passions. In  
philosophy he is chiefly known for two things, his denial of the 
possibility of making judgments in which the predicate and sub- 
ject terms are non-identical, and his insistence in ethics on the 
simplification of life by the reduction of our wants to an indis- 
pensable minimum. I n  virtue of the latter he was commonly re- 
garded as the founder of Cynicism and it  is certain that he 
personally influenced the famous Diogenes and that the later 

Cynics were in the habit of regarding him as a model man. But it 
is not clear either that the Cynics of the 4th century were a 
"sect" or "school" in any real sense of the words, or that the nick- 
name "dog" was ever given to anyone before Diogenes. I t  
u7as believed in later antiquity that there was a personal feud be- 
tween Antisthenes and Plato, and i t  seems certain that one of 
the works of Antisthenes, called Sathon, was a virulent personal 
attack on Plato. But the ingenuity spent in  the 19th century on 
discovering polemical allusions to  Antisthenes in Plato's dialogues 
seems to have been mostly wasted. According to Plato, the logical 
paradox that "contradiction is impossible" was maintained by 
numerous persons i n  the days of Socrates. Hence i t  seems un- 
reasonable to detect special allusions to  Antisthenes in the fre- 
quent references to this paradox in the dialogues. 
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See also SOPHISTS, PLATO, ETHICS. (A. E. TA.) 
SOCRATES, the name of a famous 5th-century church his- 

torian. The ' E ~ ~ h ) a r a o r ~ ~ l j  taropia of Socrates, still extant in 
seven books, embracing the period from 306 to 439, was written 
in 439, or within a few years thereafter. H e  was born about 380 
and brought up at  Constantinople. H e  was a "scholasticus" or 
advocate. His work is dedicated to  one Theodorus, who had urged 
him to write such a history. H e  had no thorough preparation 
for the task, and for the period down to the death of Constantius 
(361) was practically dependent on Rufinus. After his work was 
finished he became a student of Athanasius's writings and came 
to see how untrustworthy his guide had been. H e  accordingly 
rewrote his first two books (see H.E.  ii. I )  certainly before 450 
and probably before 444 (see  Geppert, p. 8 ) ,  and it  is only this 
revision that has reached us. The chief sources from which he 
drew were: ( I )  the Church History,  the Li fe  of Constantine and 
certain theological works of Eusebius; ( 2 )  the Clzurch History of 
Rufinus; (3) certain works of Athanasius; (4) the no longer 
extant Zvvaywy?j TGY uvvoSr~ijv of the Macedonian and semi- 
Arian Sabinus-a collection of acts of councils with commentaries, 
brought down t o  the reign of Theodosius I. (this was a main 
source) ; (5) the Constantinopolitan Chronicle; (6) possibly a 
collection of imperial biographies; (7 )  lists of bishops; (8) col- 
lections of letters by  members of the Arian and orthodox parties. 

The theological position of Socrates, so far  as he can be said t o  
have had one, is a t  once disclosed i n  his unlimited admiration 
for Origen. All the enemies of the great Alexandrian he regards 
merely as empty and vain obscurantists; for the orthodoxy of his 
hero he appeals to  Athanasius. Closely connected with his high 
regard for Origen are his appreciation of science generally and the 
moderation of his judgment on all dogmatic questions. According 
to him, 'EXXTYLK?~ .nar&ia is quite indispensable within the 
Church; many Greek philosophers were not far from the knowl- 
edge of God, as is proved by their triumphant arguments against 
atheists and gainsayers of divine providence. The apostles did 
not set themselves against the study of Greek literature and 
science; Paul had even made a thorough study of them himself. 
The Scriptures, it is true, contain all that appertains to  faith and 
life, but give no clue to the art of confuting gainsayers. Greek 
science, therefore, must not be banished from the Church, and 
the tendency within the Church so t o  deal with i t  is wrong. This 
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point of view was the common one of the majority of educated 
Christians at  that period, and is not to  be regarded as exceptionally 
liberal. The same holds true of the position of Socrates in regard 
to  dogmatic questions. 

EDITIONS AND LITERATURE.-Socrates' History has been edited by 
Stephanus (Paris, 1544; Geneva, 1612)' Valesius (Paris, 1659 sqq.), 
Reading (Cambridge, I ~ Z O ) ,  Hussey (Oxford, 1853, reissued by 
Bright, 1878). I t  is also to be found in volume Ixvii. of Migne's 
Patrologia, and there is an Oxford school edition (1844) after Reading. 
An English translation, revised by Zenos, is published in the Nicene and 
post Nicene Fathers, 2nd series, vol. ii. 

See Harnack, "Socuates u. Sozomen" in Herzog-Hauck's Realencykl., 
2nd ed., where bibliographical references will be found. 

SODA. Under this somewhat loose title are included a number 
of substances of great industrial importance; viz., sodium carbon- 
ate, sodium bicarbonate, sodium hydrate or caustic soda, sodium 
sesquicarbonate or trona, and soda crystals or washing soda. The 
bulk of soda compounds is manufactured, but there exist in vari- 
ous parts of the world, notably in Canada, the United States, and 
East Africa, natural deposits of trona in the form of salt lakes. 
7x7. -1 vvaaairlg soda, which is sodium carbonate combined . . with a prc- 
portion of water t c  f s rm crystals, is a fam!?ar cubstanre; R S  

also is sodium bicarbonate in medical preparations. The re- 
mainder of the group provide raw material for other industries 
and are not commonly met elsewhere. (See ALKALI.) 

(A. E. H.) 
SODA FOUNTAIN. This term was used to designate the 

equipment from which carbonated water, flavored and sweetened, 
is drawn and dispensed. An apparatus to serve soda water in a 
glass or tumbler instead of from a bottle came with the develop- 
ment of carbonating machinery. English and French manufac- 
turers in the period from 1800 to 1825 devised improved 
equipment for making what was called "soda water." One im- 
provement was a strongly built metal tank, cylindrical in form 
and holding several gallons of water, in which carbonic gas 
entered. This "cylinder," as i t  was called in England, and a 
"fountain" in the United States, was mounted on a frame and 
was rocked back and forth so as to  increase the saturation of 
the water by  the gas. The cylinder, being portable, was placed 
under the counter in  the shop, and the soda water was drawn 
through a pipe which had a draft arm above the counter. 

The important changes and improvements in the fountain have 
been made by  American manufacturers. About 1855 the marble 
soda fountain was introduced, the apparatus being a marble box 
with an ice-chest to  cool the coil of pipe and a metal container for 
the syrups which were drawn from a row of faucets. The early 
soda fountain changed from time to time as improvements were 

SYRUP NAME-PLATES WHITE MARBLE TOP 

NICKEL COVERED 
COUNTER AND DRAINE 

DA ICE COOLING COIL 

EIGHT NICKEL A L  
ICE CREAM STORAGE 

AUTOMATIC MEASU 

BRICK STORAGE 
NICKEL DRAINER 

VlNG ACCESS TO 
LON SODA-WATER 

CARBONATOR 

PECIALLV INSULATED 
!=-CREAM AND 

SODA-COOLING 

REAR OR W O R K I N G  S I D E  OF A W I L S O N  S O D A  F O U N T A I N  U S E D  I N  THE 
P R E P A R A T I O N  OF SOFT D R I N K S  

made. At first carbon dioxide was obtained by the interaction of 
an acid and a carbonate, then the gas was prepared from various 
sources-from natural gas, collected from brewers' fermenting 
vats, and from burning coke. The last-named source now supplies 
most of the carbonic gas, which comes in liquid form in steel 
tubes for carbonating beverages. Other improvements made in 
recent years are  mainly in perfecting the carbonating machinery, 
in mechanical or electric refrigeration, in extending the service of 
the soda fountain, and in simplifying the working of the equip- 
ment so that the process or system is more or less automatic. 

The present-day standardized soda fountain is built on a steel 
or iron frame. I t  resembles a long, narrow metal box, thoroughly 
insulated and sealed to keep out air and heat, and is divided into 
many sections and compartments. A 10 ft.  fountain unit is 
commonly equipped with a cooling chamber for soda and ice 
water, two or three compartments for chipped ice, four cabinets 
for holding 5 gal. of bulk ice cream in cans and two cabinets for 
j gal. of brick ice cream, six syrup jars with pumps, four crushed 
fruit jars, one or two dry cold storage compartments for fresh 
fruits, milk or bottled goods, and two open sections (one a t  each 
end of the counter) with drainboard, sink, tumbler rinsers, a dish 
and spoon vat. 

Soda fountains are made in two styles, the counter fountain 
and the back bar fountain. The latter has a so-called bar  back 
of the counter, a structure 3 or 4 ft .  high with a polished wood, 
tile or marble cornice supported on the two sides by columns of 
similar materials to  match, with shelves for a display of glass. 
ware or candy, and with a large mirror in the centre. 

At the present time the soda fountain is to  be found every 
..,~o,.- v,L LIL :.. 4---:.--. L L i L L L L a .  in most drug and candy stores, irl departmen 
stores, in motion picture houses and a t  the road-side stands a n t  
inns for the patronage of tourists and the travelling public. The 
"soda parlor," as it was originally called, has developed into the 
soda fountain luncheonette-a place where not only an infinite 
variety of drinks, but foods such as soup, bouillon, sandwiches, 
salads, pastry and cake, are served. I t  is estimated there are from 
go,ooo to ~oo ,ooo  fountains in the United States. The number of 
fountains in the European countries is rather small, probably not 
more than 1,000, and the demand has increased slowly. The soda 
fountain is becoming popular in Canada and in South American 
countries, and in the Australian Commonwealth where some 2.500 
are now in use. (L. J. V.) 

SODALITE, a member of the group of rock-forming min- 
erals comprising the following isomorphous species :- 

Sodalite . . . . . Na4(AlCl)Alz(Si04)3 
Haiiynite . . . . . (NazCa)z(NaSOa.Al)Alz(SiO4) 3 

Noselite . . . . . Na4(NaSO1.AI)Alz(Si04)3 
Lazurite . . . . . Nar(NaSs.Al)Alz(Si04)3 

These are sodium (or calcium) aluminium silicates, with chloride, 
sulphate, or sulphide. I n  their orthosilicate formulae, as  above 
written, and in their cubic crystalline form they present a certain 
resemblance to the members of the garnet group. Crystals usually 
have the form of the rhombic dodecahedron, and +re often twinned 
with interpenetration on an octahedral plane. They are white, or 
often blue in colour, and have a vitreous lustre. The hardness 
is 54, the specific gravity 2.2-2.4. These minerals are character- 
istic constituents of igneous rocks rich in soda, and they also 
occur in metamorphic limestones. 

The species sodalite (so named because i t  contains soda) occurs 
as well-formed, colourless crystals in  the ejected limestone blocks 
of Monte Somma, Vesuvius. I n  the elaeolite-syenite of Dun- 
gannon in Ontario bright sky-blue material has been quarried for 
use as an ornamental stone. Hauynite, or hauyne (named after 
R. J. Hauy), occurs as bright blue crystals and grains in the lavas 
of Vesuvius, Rome, the Eifel, etc. Noselite, or nosean, is found 
as greyish crystals in the sanidine bombs of the Eifel. Lazurite 
is an important constituent, together with some hauynite and 
sodalite, of lapis-lazuli (q .v . ) .  (L. J. S.) 

SODA WATER: see AERATED WATERS. 
SODDY, FREDERICK (1877- ), British scientist, was 

born at  Eastbourne, Sussex, on Sept. 2, 1877, and was educated a t  , 
Eastbourne college, the University college of Wales, Abery- 
stwyth and Merton college, Oxford. From 1900-2 he held the 
post of demonstrator of chemistry at  the McGill university, 
Montreal, where he carried out research work on radioactivity 
with Sir E. Rutherford, and for the next two years he worked 
under Ramsay at  University college, London, becoming in 1904 
lecturer in physical chemistry and radioactivity at  the University 
of Glasgow. Ten years later he went to Aberdeen university as  
professor of chemistry, and from 1919 to 1936 he was Lee's 
professor of inorganic and physical chemistry in the university 
of Oxford. H e  made many valuable contributions to the science 



of radioactivity, and with Sir E. Rutherford he developed the 
disintegration theory of the radioactive elements. As a result of 
his study of the disintegration series of the radio-elements Soddy 
concluded that certain elements should exist in two or more forms 
which may have different atomic weights, but are indistinguish- 
able and inseparable chemically; these forms he called "isotopes." 
This theory, which probably constitutes Soddy's main contribu- 
tion to scientific knowledge, was first published in 1912 and has 
since been brilliantly confirmed in many directions. H e  was 
awarded the Nobel Prize for chemistry in 1921. H e  was elected 
F.R.S. in 1910 and was a member of many British and foreign 
scientific societies, being president of the Rontgen Society 1905-6. 
(See X-RAYS, NATURE OF.) 

His numerous scientific publications, chiefly on radioactivity, 
include Radioactivity (1904) ; Tlze Interpretation of Radium 
(1909) revised and enlarged by a section on the "Structure of the 
Atom" (1920); Chemistry of tlze Radioactive Elements (Part I., 
1912; Part II., 1914); Matter and Energy (1912); Science and 
Life (1920) ; Cartesian Economics (1922) ; Inversion of Science 
(1924). 

SODERBLOM, NATHAN (1866-1931), Swedish ecclesi- 
astic, was born in Trono on Jan. IS, 1866, and educated a t  the 
University of Uppsala. After the Lambeth Conference in 1908, 
Sijderblom worked with success to secure an approach to "evan- 
gelical catholicity" among various Christian societies, and played 
s n  important part in the preparations for the universal Christian 
Conference on Life and Work held at  Stockholm in August 1925. 
H e  had been appointed archbishop of Uppsala in 1914. He was 
awarded the Nobel Peace Prize in 1930. 

SQDERHAMN, a seaport of Sweden, in the district (liin) 
of Gavleborg, on an inlet of the Gulf of Bothnia, near the mouth 
of the Ljasne river, 183 mi. N. of Stockholm by rail. Pop. 
(1943), 9,813. Vessels drawing IS  ft. have access to Branthall, 
The harbour is usually ice-bound for some four months in winter. 

SODERTALJE, a town of Sweden, in the district ( 1 5 ~ )  of 
Stockholm, 23 mi. W.S.W. of Stockholm by rail. Pop. (1943), 
16,709. I t  is on a bay of Lake Malar, here connected with the 
Baltic by the Sodertalje canal, I$ mi. in length, with a minimum 
depth of 10 ft.  This is on the route followed by the GGta Canal 
steamers between Stockholm and Gothenburg; i t  was opened in 
1819, though a canal was begun here in the 15th century a t  the 
instigation of Engelbrecht. The town contains a church believed 
to date from c, f ~ o o .  

SODIUM [symbol N a ;  atomic number 11; atomic weight 
23.00 ( 0  = 16)], a chemical element belonging to the group of 
alkali metals. I t  is abundantly and widely diffused in nature, 
but always in  combination. Sodium chloride, or common salt 
(q.v.), is exceedingly common, being the chief salt present in 
sea-water, besides occurring in extensive stratified deposits. So- 
dium carbonates are also widely dispersed in nature, forming 
constituents of many mineral waters, and occurring as principal 
saline components in natron or  trona lakes, as efflorescences in 
Lower Egypt, Persia and China, and as urao in Mexico, Colom- 
bia and Venezuela. The solid crusts found a t  the bottom of the 
salt lakes of the Araxes plain in Armenia contain about 16% 
of carbonate and 80% of sulphate. I n  Colombia there occurs a 
double salt, Na2C03.CaC03.gHz0, known as gay-lussite. In Wy- 
oming, California and Nevada enormous deposits of carbonates, 
mixed in some cases with sulphate and with chloride, occur. Vast 
areas of the steppes in Hungary contain sodium carbonate in the 
soil. Natural sulphate occurs in an anhydrous condition as 
thenardite, Na2S04, a t  Tarapaca, Chile, and in the rock-salt 
deposits a t  Espartinas near Aranjuez, Spain. Hydrated sulphates 
occur a t  several localities in  certain provinces of Spain, and a t  
Miihlingen in Aargau, and copious deposits of glauberite, the 
double sulphate of sodium and calcium, are met with in the salt- 
mines of Villarrubia in Spain, a t  Stassfurt, and in the province of 
Tarapaca, Chile, etc. A native nitrate of soda is obtained in 
great abundance in the district of Atacama and in Tarapaca, 
and was formerly imported into Europe in enormous quantities as 
cubic nitre for the preparation of saltpetre. Cryolite, a fluoride of 

aluminium and sodium, is extensively mined in Greenland and 
elsewhere for industrial purposes. These form the principal 
natural sources of sodium compounds-the chloride as rock salt 
and in sea-water being of such   re dominating importance as quite 
to outweigh all the others. But it is questionable whether, taken 
altogether, the mass of sodium they represent is as much as that 
disseminated throughout the rocky crust in the form of soda fel- 
spar (i.e., as silicate of soda) and in other soda-containing rocks. 
From this source all soils derive small proportions of sodium in 
soluble forms, hence the ashes of plants, although they preferably 
imbibe potassium salts, contain traces and sometimes notable 
quantities of sodium salts, which also form essential ingredients in 
all animal juices. 

Although many sodium compounds have been known from very 
remote times, the element was not isolated until 1807, when Sir 
H. Davy obtained it  by  electrolysing caustic soda. This method 
was followed by that proposed by Gay-Lussac and ThCnard, 
who decomposed molten caustic soda with red-hot iron; and 
this in turn was succeeded by Brunner's process of igniting sodium 
carbonate with charcoal. Tn spite of many attempts, however, 
the metal could not be cheaply produced until electrolytic meth- 
ods were perfected, and that patented by Castner in  1890 formed 
the basis of subsequent successful methods. If sodium chloride 
is used, there are several disadvantages: the fused salt and both 
the products of its electrolysis exert a destructive action upon 
containing vessels, and, further, the boiling point of the metal 
(877O) is inconveniently near the melting point (775') of the 
salt. Borchers endeavoured to contend against the first diffi- 
culty by employing an iron cathode vessel and a chamotte (fire- 
clay) anode chamber united by a specially constructed water- 
cooled joint. The other difficulty is t o  some extent met by  using 
a mixture of sodium, strontium and potassium chlorides, which 
melts a t  a lower temperature than the pure chloride. I n  Castner's 
process (as employed a t  Oldbury and Niagara Falls and in Ger- 
many) fused caustic soda is electrolysed. The apparatus consists 
of an iron cylinder heated by  gas rings below, with a narrower 
cylinder beneath, through which passes upwards a stout iron 
cathode rod cemented in place by caustic soda solidified in the 
narrower vessel. Iron anodes are suspended around the cathode, 
and between the two is a cylinder of iron gauze a t  the bottom 
with a sheet-iron continuation above, the latter being provided 
with a movable cover. During electrolysis, oxygen is evolved at  
the anode and escapes from the outer vessel, while the sodium 
deposited in globules on the cathode floats upwards into the iron 
cylinder, within which it  accumulates, and from which it  may 
be removed at  intervals by  means of a perforated iron ladle, the 
fused salt, but not the metal, being able to  pass freely through the 
perforations. The sodium is then cast into moulds. Sodium 
hydroxide has certain advantages compared with chloride, al- 
though it is more costly; its fusing-point is only 320' C, and no 
anode chlorine is produced, so that both containing vessel and 
anode may be of iron, and no porous partition is necessary. 

Properties.-Metallic sodium possesses a silvery lustre, but 
on exposure to  moist air the surface is rapidly dulled b y  a layer 
of the hydroxide. I t  may be obtained crystalline by  melting it 
in  a sealed tube containing hydrogen, allowing it  to cool partially, 
and then pouring off the liquid portion. The specific gravity is 
0.971 a t  zoo C. At ordinary temperatures the metal has the con- 
sistency of wax and can be readily cut ;  on cooling i t  hardens. 
On heating it  melts a t  97' to a liquid resembling mercury, and 
boils a t  about 880" C, yielding a vapour, colourless i n  thin layers 
but a peculiar purple, with a greenish fluorescence, when viewed 
through thick layers. (For the optics of sodium vapour see 
R. W. Wood, Plzysical Optics.) Sodium ranks fourth to  silver, 
copper and gold as a conductor of electricity and heat, and is  
the most electropositive metal with the  exception of caesium, 
rubidium and potassium. 

The metal is very reactive chemically. Exposed to moist air 
i t  rapidly oxidizes to the hydroxide; and it  burns on heating in 
air with a yellow flame, yielding the monoxide and dioxide; in 
extremely dry air i t  is inert. (See DRYNESS, CHEMICAL.) A 
fragment thrown on the surface of water rapidly disengages by- 



SODIUM 
drogen, which gas, however, does not inflame, as happens with 
potassium; but inflammation occurs if hot water be used, or if 
the metal .be dropped on moist filter paper. Sodium combines 
directly, sometimes very energetically, with most non-metallic 
elements. I t  dissolves in liquid ammonia giving a blue solution 
in which its molecular weight is 23 (Kraus)i .e . ,  the molecules 
are monatomic. I t  also combines with dry ammonia at 300-400' 
to form sodamide, NaNH2, a white waxy mass when pure, which 
melts a t  155". Heated in a current of carbon dioxide sodamide 
yields caustic soda and cyanamide, and with nitrous oxide it gives 
sodium azoimide; it deflagrates with lead or silver nitrate and 
explodes with potassium chlorate. Sodamide was introduced by 
Claisen as a condensing agent in organic chemistry, and has since 
been applied in many directions. Sodium is largely employed in 
the manufacture of cyanides and was formerly used in reduction 
processes leading to the isolation of such elements as magnesium, 
silicon, boron, aluminium, etc.; i t  also finds application in or- 
ganic chemistry. With potassium it forms a liquid alloy resem- 
bling mercury, which has been employed in high temperature 
thermometers. (See THERMOMETRY.) 

COMPOUNDS 
In its chemical combinations sodium is usually univalent; its 

salts are generally soluble in water, the least soluble being the 
pyroantimoniate, the dihydroxytartrate, and the triple nitrite 
sBi(N0d3,  gCsN02, 6NaN02. 

Sodium hydride, NaH, is a crystalline substance obtained di- 
rectly from sodium and hydrogen at about 360'. I t  burns when 
heated in dry air, and ignites in moist air; it is decomposed by 
water, giving caustic soda and hydrogen. Dry carbon dioxide is 
decomposed by it, free carbon being produced; moist carbon 
dioxide, on the other hand, gives sodium formate. 

Several oxides have been described, but only two are important. 
The monoxide, Na20, is obtained by heating the metal above 
180' in a limited amount of slightly moist oxygen. I t  forms a 
grey mass, which melts at a red heat and violently combines with 
water to give the hydroxide. The hydroxide or caustic soda, 
NaOH, is usually manufactured from the carbonate or by elec- 
trolysis of salt solution. (See ALKALI MANUFACTURE.) When 
anhydrous it is a colourless opaque solid which melts at 318O, and 
volatilizes with partial decomposition a t  a white heat. I t  is 
very soluble in water, yielding a strongly alkaline solution; it also 
dissolves in alcohol. I t  absorbs moisture and carbon dioxide from 
the atmosphere. Several hydrates are known; plus 2NaOH.7H20 
is obtained crystalline by cooling concentrated solutions, 
NaOH.H20 by allowing the very concentrated solution to crys- 
tallise while hot, and NaOH.zHzQ from a solution in 96.8% 
alcohol. 

Sodium peroxide, Na2O2, is formed when the metal is heated 
in an excess of air or oxygen. In  practice the metal is placed on 
aluminium trays traversing an  iron tube heated to 300°, through 
which a current of air, freed from moisture and carbon dioxide, 
is passed; the process is made continuous, and the product con- 
tains about 93% Naz02. When pure, sodium peroxide has a faint 
yellowish tinge, but on exposure it whitens. When dissolved in 
water it yields some NaOH and H202, but from a cold solution 
NazOZ.8H20 separates as large tabular hexagonal crystals, and 
this is also obtained by precipitating a mixture of caustic soda 
and hydrogen peroxide solutions with alcohol. Acids yield a 
sodium salt and free oxygen or hydrogen peroxide; with carbon 
dioxide it gives sodium carbonate and free oxygen; carbon mo- 
noxide gives the carbonate; whilst nitrous and nitric oxides give 
the nitrate. A solution in hydrochloric acid, consisting of the 
chloride and hydrogen peroxide, is used for bleaching straw under 
the name of soda-bleach; with calcium or magnesium chlorides 
this solution gives a solid product which, when dissolved in water, 
is used for the same purpose. Sodium peroxide is chiefly em- 
ployed as an oxidizing agent, being used in mineral analysis and 
in various organic preparations; it readily burns paper, wood, 
etc., but does not evolve oxygen unless heated to a high tempera- 
ture. Sodyl hydroxide, NaH02, is said to exist in two forms: 
one, Na.O.OH, obtained from hydrogen peroxide and sodium 

ethoxide; the other, O:Na.OH, from abso!ute alcohol and sodium 
peroxide at  oO. They are strong oxidizing agents and yield alka- 
line solutions which readily evolve oxygen on heating. 

Generally speaking, sodium salts closely resemble the corre- 
sponding potassium salts, and their methods of preparation are 
usually the same. For sodium salts not mentioned below reference 
should be made to articles wherein the acid is treated, unless 
otherwise indicated. 

Sodium combines directly with the halogens to form salts which 
are soluble in water and crystallize in the cubic system. The 
fluoride, NaF, is sparingly soluble in water ( I  part in 25). For the 
chloride see SALT. The bromide and iodide crystallize from hot 
solutions in anhydrous cubes; from solutions a t  ordinary tempera- 
tures in monoclinic prisms with 2H20; and at  low temperatures 
with sHzO. The iodide differs from the other haloid salts in sep- 
arating from solution in alcohols with "alcohol of crystallization." 
Sodium sulphide, Na2S, obtained by saturating a caustic soda 
solution with sulphuretted hydrogen and adding an equivalent of 
alkali, is employed in the manufacture of soluble soda glass. 
Sodium suiphite, NazS03, which is employed as an antichior, is 
prepared (w+tt iIXzG) by saturating a sohition of sodium carbo- 
nate with sulphur dioxide, adding another equivalent of carbonate 
and crystallizing. The anhydrous salt may be prepared by heating 
a saturated solution of the hydrated salt. The acid sulphite, 
NaHS03, or probably Na2SZOj (i.e., metabisulphite) when solid, 
obtained by saturating a cold solution of the carbonate with sul- 
phur dioxide and precipitating by alcohol, is employed for steriliz- 
ing beer casks. Sodium sulphate, Na2S04, known in the hydrated 
condition (with I O S O )  as Glauber's salt, is manufactured in 
large quantities for conversion into the carbonate or soda. (See 
ALKALI MANUFACTURE.) For many years sodium was not known 
to form an alum (q .v . ) ,  but if a supersaturated solution of so- 
dium and aluminium sulphates is allowed to crystallise below 
zoo C, the alum Na2SO4.Al2(S0t)3.2qH20 is obtained, higher 
temperatures giving monoclinic. crystals. The acid sulphate, 
NaHS04, also known as bisulphate of soda, is obtained as large 
asymmetric prisms by crystallizing a solution of equivalent quan- 
tities of the normal sulphate and sulphuric acid above so0. 

The manufacture of sodium carbonate, commonly called soda, 
is treated under ALKALI MANUFACTURE. The anhydrous salt is a 
colourless powder or porous mass, having an alkaline taste and 
reaction. I t  melts at  852'. On solution in water, heat is evolved 
and hydrates formed. Common washing soda or soda-crystals is 
the decahydrate, Na~C03.1oH20, which appears as large clear 
monoclinic crystals. On exposure, it loses water and gives the 
monohydrate, Na2CO3.Hz0, a white powder sold as "crystal car- 
bonate"; this substance, which is also formed on heating the deca- 
hydrate to 34O, crystallizes in the rhombic system. Both these 
hydrates occur in the mineral kingdom, the former as natron and 
the latter as thermonatrite. The heptahydrate, Na2C03.7H20, is 
obtained by crystallizing a warm saturated solution in a vacuum; 
it appears to be dimorphous. The acid carbonate or bicarbonate 
of soda, NaHC03, is produced in the ammonia-soda process for 
alkali manufacture. Another acid carbonate, 

N ~ z C O ~ . N ~ H C O Y ~ H ~ O ,  
is the mineral trona or urao. We may here notice the "percarbo- 
nates," obtained by acting with gaseous or solid carbon dioxide 
on Naz02 or NaHOz at  low temperatures. For sodium nitrite see 
NITROGEN; for sodium nitrate see SALTPETRE; for the cyanide see 
PRUSSIC ACID; and for the borate see BORAX. 

Of the sodium silicates the most important is the mixture 
known as soluble soda glass formed by calcining a mixture of 
white sand, soda-ash and charcoal, or by dissolving silica in hot 
caustic soda under pressure. I t  is a colourless transparent glass 
mass, which dissolves in boiling water to form a thick liquid. I t  
is employed in certain printing processes, as a cement for artificial 
stone and for mending glass, porcelain, etc., and also for making 
the so-called silicated soaps. (See SOAP.) Sodium silicates con- 
taining excess of silica in solution are useful adhesives. 

Sodium is most distinctly recognized by the yellow coloration 
which volatile salts impart to a Bunsen flame, or, better, by its 
emission spectrum which has a line (double), the Fraunhofer D 
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line, in the yellow (the wave-lengths are 5896 and 5890). I t  is 
estimated as sulphate by evaporation of its solutions with concen- 
trated sulphuric acid, or as the sparingly soluble triple nitrite, 
jBi(N02)3,gCaN02,6NaN02, or, in 5oqo alcohol, as the triple ace- 
tate, 3NOz(CzH30z)z, Mg(CzH302)2, Na(CzH302), gHzO. 

MEDICINE 
~harmacolo~y.-The metal sodium is not used in medicine, but 

many of its salts are employed. Besides liquor ethylatis the 
following salts and preparations are used in the British Pharma- 
copoeia. ( I )  Sodii carbonis, known as washing soda which on 
heating yields sodii carbonis exsiccatus; sodij b i c ~ b o ~ ,  from 
which is made trochiscus sodii bicarbonatis. (2) S o d i  phos$lzas, 
From sodium phosphate are made sodii phosphas effervescens and 
sodii hypophosphis. (See  PHOSPHORUS.) (3) sulpha~ 
( ~ l a u b e r ' s  salt), with its sub-preparation sodz  sdphas  efferves- 
cens. (4) Soda tartarata (Rochelle salt), a tartrate of sodium 

the bulk of his professional life was ~ a s s e d  in this Tuscan city, 
he counts as a member of the Sienese school, although not affined 
to it in point of style. H e  does not seem to have been a student 
in Siena, apart from some attention which he bestowed upon the 
sculptures of Jacopo della Quercia. With Pinturicchio, he was 
one of the first t o  establish there the matured style of the 
Cinquecento. His earliest works of repute are a series of 31 paint- 
ings executed from 1505 t o  1508 in the Benedictine monastery of 
Monte Oliveto, on the road from Siena to  Rome, illustrating the 
life of s t .  ~ ~ ~ ~ d i ~ t ,  in continuation of the series which Luca 
signorelli had begun in 149k H~~~~ he was invited to Rome by 
the celebrated sienese merchant  ti^^ chigi, and was em- 
ployed by Pope Julius 11. in the Camera della Segnatura in the 
Vatican. He executed two great compositions and various orna- 
ments and grotesques. The latter are still extant; but the larger 
works did not satisfy the pope, who engaged Raphael t o  substi- 
tute his "Justice," "Poetryw and "Theology." In the Villa Far- 

and potassium, from which is made P U ~ V ~ S  sodae tartaratae effer- 
vescens, known as Seidlitz powder. (5) citro-tartras effer- 
vescens, a mixture of sugar, sodium bicarbonate, citric and tar- 
taric acids. (6) So& chloridum, common salt. (7) Sod$ ~ d p h i s *  

For sodii bromidum, iodjdz~m and S U ~ ~ C Y ~ ~ ~ U T W  see BROMINE, 
IODINE and SALICYLIC ACID respectively. For sou% arsenas and 
CacodYlate see ARSENIC. Sap0 durus (hard soap) is a compound of 
sodium with olive oil, and sap0 animalis (curd soap) is chiefly 
sodium stearate. 

poisoning by caustic soda is rare; the symptoms and treatment 
are the same as described under POTASSIUM. The salts of sodlum 
resemble potassium in their action on the alimentary tract, but 
they are much more slowly absorbed, and much less diffusible; 
therefore considerable amounts may reach the small intestine and 
there act  as saline purgatives. They are slowly absorbed into the 
blood, and are a natural constituent of the blood plasma, which 
derives them from the food. Sodium is excreted by  all the mucous 
surfaces and by the liver and kidneys. On the latter they act as  
diuretics, but less powerfully than potassium, increasing the flow 
of water and the output of urea and rendering the urine less acid. 

Therapeutics: External Use.--The liquor sodii ethylatis is a 
powerful caustic and is used t o  destroy small naevi and warts. A 
lotion of sodium bicarbonate is useful. to allay itching. Solutions 
of sodium sulphite are used as mild antiparasitics. Internal Use.- 
Sodium chloride is occasionally used in warm water as a n  emetic, 
and injections of i t  into the rectum as a treatment for thread 
worms. A 0.9% solution forms what is  termed normal saline 
solution, which is frequently injected into the tissues in  cases of 
collapse, haemorrhage and diarrhoea. I t  forms a valuable treat- 
ment in diabetic coma and eclampsia, acting by diluting the toxins 
in the blood. From this has developed the intramuscular injection 
of diluted sea-water in the treatment of gastro-enteritis, anaemia 
and various skin affections. Sodium chloride is a n  important con- 
stituent of the waters of Homburg, Weisbaden, Nauheim and 
Icissingen. Sodium bicarbonate is one of our most useful gastric 
sedatives and antacids, relieving pain in hyperchloridia. I t  is the 
constituent of most stomachic mixtures. Effervescent soda water 
is a mild gastric sedative. Sodium phosphate and sulphate are 
cholagogue purgatives and are used in the treatment of gall- 
stones. The sulphate is the chief constituent of Marienbad and 
Carlsbad waters. Large doses of these salts are used to remove 
fluid in dropsy. Soda tartarate is purgative and diuretic, as is 
the citro-tartarate. These purgative sodium salts are most useful 
in the treatment of chronic constipation, and of the constipation 
associated with gout and hepatic dyspepsia. They should be dis- 
solved in warm water and taken in the morning, fasting. In  vis- 
ceral gout and chronic catarrhal conditions of the stomach a 
course of alkaline waters is  distinctly beneficial. Sodium salts 
have not the depressant effect so marked in those of potassium. 

SODOMA, IL (1477-IS@), the name given t o  the Italian 
painter Giovanni Antonio Bazzi. H e  was born a t  Vercelli in Lom- 
bardy in 1477. His first master was Martino Spanzotto, by whom 
one signed picture is known. Acquiring thus the strong colouring 
and other distinctive marks of the Lombard school, he was brought 
t o  Siena in 1501 by some agents of the Spannocchi family; and, as 

Bazzi painted some frescoes; <(Alexander in the Tent of 
Dariusn and the "Nuptials of the Conqueror with RoxanaV (by 
some considered his masterpiece) are more particularly noticed. 
Bazzi afterwards returned t o  Siena and later went i n  quest of 

to  Pisa, Volterra and Lucca. From Lucca he returned to 
Siena, not long before his death, which took place on Feb. 14, 
1549. H e  had squandered his property and is said (rather dubi- 
ously) to  have died in penury in the great hospital of Siena. 

I t  is uncertain whether Bazzi was a pupil of Leonardo da Vinci, 
though Morelli (in his Italian Pictures i n  German Galleries) 
speaks of his having "only ripened into an artist during the two 
years (149g-1500) he spent a t  Milan with Leonardon; and some 
critics see in Bazzi's ''MadonnaV in the Brera (if i t  is really by 
Bazzi) the direct influence of this master. 

His most celebrated works are in Siena. I n  S. Domenico, in the 
chapel of St. Catherine of Siena, are two frescoes painted in I 526, 
&owing Catherine in ecstasy, and fainting as  she is about to re- 
ceive the Eucharist from an angel-a beautiful and pathetic 
treatment. In  the oratory of S. Bernardino, scenes from the his- 
tory of the Madonna-the "Visitation" (1518) and the "Assump- 
tion" (1532)-are noticeable. I n  the Academy are the ''Deposi- 
tion from the CrossH and "Christ Scourged"; by  many 
critics one or other of these paintings is regarded as Bazzijs master- 
piece. In the choir of the cathedral a t  Pisa is the "Sacrifice of 
Abraham," and in the Uffizi Gallery of Florence a "St. Sebastien." 

See Giovaltni Antonio Bazzi, by Robert H. Hobart Cust (rgo6), 
which contains a full bibliography. 

SODOM AND GOMORRAH, two of the five "cities of 
the plain" in the Dead sea region, the others being Admah, 
Zeboim and Zoar (Bela) (Gen. xiii., xiv., xix.). They were de- 
stroyed by a rain of "fire and brimstone." Various identifications 
of these cities with modern sites have been suggested, based 
mainly on similarity of names. Jebel Usdum, for instance, the 
salt hill a t  the south-west corner of the Dead sea, has radically 
the same name as  Sodom, which, indeed, may have been situated 
in its neighbourhood. The element of history in the narrative 
of the "cities of the plain" is as difficult to assess as the sites are 
to  determine. A scientific explanation of the catastrophe is not 
excluded. (See DEAD SEA.) 

see ~~~~~t of the Joint Expedition of the Xenia Seminary and 
the American School of Oriental Research at Jerusalem to seek for 
the cities of the Plain in Bibliotheca Sacra (1924). (E. Ro.) 

SODOR AND MAN, bishopric of the Church of England 
which includes the Isle of Man and adjacent isles. I n  I154 the 
diocese of Sodor was formed to include the Hebrides and other 
islands west of Scotland (Norse $udreyjar, Sudreys, or southern 
isles, in distinction from Nor8reyjar, the northern isles of Orkney 
and Shetland) and the Isle of Man. I t  was in  the archdiocese of 
Trondhjem in Norway. (See MAN, ISLE OF.) The Norwegian 
connection was broken in 1266, and in 1334 Man was detached 
from the Scottish islands. The cathedral of Sodor was on St.  
Patrick's isle a t  Peel (9.v.) .  The  termination "and Man" seems 
to have been added in ignorance in  the 17th century by a legal 

1 draughtsman. The see, while for  some purposes in the arch- 
diocese of York, has i ts  own convocation. The bishop has a n  
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honorary seat in the house of lords but is unable to  vote or 
join in  the debates, since he has his own legislative position in  
the Manx house of Keys. 

SOEST, a town in the Prussian province of Westphalia, Ger- 
many, 33 mi. E. of Dortmund, on the Cologne-Elberfeld-Berlin 
Ry. Pop. (1939) 25,008. Mentioned in documents as early as 
the 9th century, Soest was one of the largest and most important 
Hanseatic towns in the middle ages. I t  was one of the chief 
emporiums on the early trading route between Westphalia and 
Lower Saxony. I t s  code of municipal laws (Schran; jus susa- 
tense), dating from 1144 to 1165, was one of the earliest and best, 
and served as a model even to Liibeck. On the fall of Henry the 
Lion, Soest passed with the rest of Angria to Cologne. In the 
15th century the strife between the townsmen and the archbishops 
broke out in  open war, and i n  1444 the fortifications of the town 
withstood a long siege. Papal intervention ended the strife, and 
Soest was permitted to  remain under the protection of the dukes 
of Cleves. The prosperity of the town waned in more modern 
times: in  1563 its population was 3,800; in 1816, 6,687. But in  
the late 19th century, wirh iron works and rdilwdy ydrds, iis popu- . . lation 2ga1n incrcascd. Dxring Wsr!r! War II it ::.as one of the 
German cities most frequently and heavily bombed. Of its 
churches the most striking are St. Peter's, the Wieserkirche, a 
gem of Gothic architecture, Maria zur Hohe, with beautiful mural 
frescoes, and the Roman Catholic cathedral. The town hall ( I  701) 
contains valuable archives; the gymnasium was founded in 1534, 
through the instrumentality of Melanchthon. Ironworking, the 
manufacture of soap, sugar, marmalade, machinery, lamps, cigars, 
bricks and tiles, linen spinning and brewing, together with market 
gardening in the neighbourhood and trade in  timber and grain are 
the leading industries. 

SOFALA, a Portuguese seaport on the east coast of Mozam- 
bique, Africa, a t  the mouth of a river of the same name, in 
lo0 12' S. The population is about 2.000. I ts  trade declined after 
the establishment of Beira (9.v.) a little to the north in 1890. 
The harbour, once capable of holding roo large vessels, is silting 
up and is obstructed by a bar. Previous to its conquest by the 
Portuguese in  I 505 Sofala was the chief town of a wealthy Mo- 
hammedan state, Arabs having established themselves there in the 
I ath century or earlier. At one time it  formed part of the sultan- 
ate of Kilwa (9.v.). Pero de Covilhiio was attracted thither in 
1489 by the reports of gold-mines. In  1505 Pero de Anhaya sailed 
up  the river and later raised a fortress (San Gaetano) at  its 
mouth. Portuguese settlement dates from that time. The first 
governors of the Portuguese East African possessions were en- 
titled captains of Sofala. (See PORTUGUESE EAST AFRICA.) 
ThomC Lopes who accompanied Vasco da Gama to India in 1502, 
identifies Sofala with Solomon's Ophir but this is untenable. The 
small island of Chiloane with a good harbour, 40 m. S. of Sofala 
has been colonized from Sofala (the township being named Chin- 
gune) as has also the island Santa Carolina, in the Bazaruto 
archipelago. Chiloane has good anchorage and is a trading 
settlement. 

See G. McC. Theal's Records of South Eastern Africa, 1898-1903; 
Sir R. Burton's notes to his edition of Carnoens; Delagoa Bay Direc- 
tory (1927) ; South and East Africa Year Book and Guide (annually). 

SOFFIONI or SUFFIONI, a name applied in Italy to cer- 
tain volcanic vents which emit jets of steam, generally associated 
with hydrogen sulphide and carbon dioxide, sometimes also with a 
little ammonia and marsh-gas. The soffioni are usually arranged in 
groups, and are best represented in the Maremma of Tuscany, 
where they contain a small proportion of boric acid, for which 
they are utilized industrially. (See FUMAROLE ) 

SOFIA (so-fe'ah), capital of Bulgaria, in an upland plain, 
about 1,700 ft. above sea-level, between the Western Balkans on 
the north and Mt.  VitoS on the south. Pop. (1934), 287,095. 
Two small tributaries of the river Isker, the Perlovetz and the 
Eleshnitza or Boyana, flow respectively on the east and west 
sides of the town. Since 1880 the city has been entirely renovated 
in the "European" style. The oldest building in Sofia is the little 
round chapel of St. George in the Jewish quarter-originally a 
Roman bath. Of the principal mosques the large Buyuk Djamia, 

with nine metal cupolas, has become the National Museum; the 
Tcherna Djamia or Black Mosque, formerly used as a prison, 
has been transformed into a church; the Banyabashi Djamia, with 
its picturesque minaret, is still used by Muslim worshippers. Close 
to the last-named, in the centre of the town, are the public baths 
with hot springs (temperature 117' F ) .  The old cathedral of 
Sveta Nedelya (formerly Sveti Kral), in which the remains of the 
Serbian king Stefan UroS 11. are preserved, was wrecked by an 
infernal machine on April I 6, I 9 2 j, but since rebuilt. The ruined 
church of Saint Sofia ( I  2th century) contains interesting frescoes, 
The new cathedral of Alexander Nevski was built as  a memorial 
to the Russians fallen in  1877-78. The palace, occupying the site 
of the Turkish konak was built by Prince Alexander in 1880-82, 
and enlarged by King Ferdinand. The city is well drained and 
has a good water supply; it is lighted by electricity and has 
an electric tram system. I t  contains breweries, flour-mills, tan- 
neries, sugar, tobacco, cloth and silk factories, and exports skins, 
cloth, cocoons, cereals, attar of roses, dried fruit, etc. Sofia 
forms the centre of a railway system radiating t o  Constantinople 
(300 m.) ,  Belgrade (206 m.) and centrai Europe, Varna, Rust- 
-h..l- un - - A  auu '5- Li D.. anabe, . and Ri.Listendi!. The climate is healthy; 
owing to the elevated situation it is somewhat cold, and is liable 
to  sudden diurnal and seasonal changes; the temperature in Jan- 
uary sometimes falls to  4'. F below zero and i n  August rises t o  
100". The population, which is mainly Bulgarian, was only 20,502 
in 1881. I t  grew very rapidly after the Balkan and European 
wars, owing to the influx of refugees, 

History.-The colony of Serdica, founded here by the em- 
peror Trajan, became a Roman provincial town of considerable 
importance in  the 3rd and 4th centuries A.D., and was a favourite 
residence of Constantine the Great. Serdica was burnt by the 
Huns in A.D. 447; few traces remain of the Roman city, but more 
than roo types of its coins attest its importance. The town was 
taken by the Bulgarians under Krum in A.D. 809; the name 
Serdica was converted into Sredetz by the Slavs, who associated 
it  with sreda (middle), and the Slavonic form subsequently be- 
came the Byzantine Triaditza. The name Sofia, which came into 
use towards the end of the 14th century, is derived from the early 
mediaeval church of St. Sophia. The town successfully resisted 
the attacks of the emperor Basil 11, in 987; between 1018 and 
1186, under Byzantine rule, i t  served as a frontier fortress. Dur- 
ing this period Petchenegs were settled around Sofia; these are 
probably the ancestors of the modern Sops (see PETCHENEGS). 
In  1382 Sofia was captured by the Turks; in  1443 it  was for a 
brief time occupied by the Hungarians under John Hunyady. 
Under Turkish rule the city was for nearly four centuries the 
residence of the beylerbey or governor-general of the whole Bal- 
kan peninsula except Bosnia and the Morea. During this period 
the population was mainly Turkish; in 1553 the town possessed 
11 large and IOO snlall mosques. It was occupied by Russian 
troops in 1829 and 1878. Though less central than Philippopolis 
and less renowned in Bulgarian history than Trnovo, Sofia was 
selected as the capital of the newly-created Bulgarian State in  
view of its strategical position, which commands the routes t o  
Constantinople, Belgrade, Macedonia and the Danube. 

SOFT DRINKS, a term widely used in the United States and 
elsewhere to designate non-alcoholic drinks generally, but par- 
ticularly beverages that are carbonated (aerated) and flavoured, 
including ginger ale. (See also AERATED WATERS.) The term 
likewise embraces mild cereal beverages, cider, grape juice and 
other non-carbonated beverages which have natural or synthetic 
flavouring. 

SOGDIANA, a province of the Achaemenian empire ( 0 .  Pers. 
Szdghuda), corresponding to the modern districts of Samarkand 
and Bukhara; it  lay north of Bactriana between the Oxus and the 
Iaxartes, and embraced the fertile valley of the Zerafshan (anc. 
Polytimetus). Under the Greeks Sogdiana was united in one 
satrapy with Bactria, and subsequently it  formed part of the Bac- 
trian Greek kingdom till the Scythians (see SCYTHIA) occupied i t  
in the middle of the and century B.C. The valley of the Zerafshan 
about Samarkand retained even in the tniddle ages the name of 
the Soghd of Samarkand. 
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SOGNE FJORD, an inlet of the west coast of Norway, 

penetrating 136 m. eastward into the mainland. I t  is  the longest 
fjord in Norway, and the deepest, approaching 700 fathoms in 
some parts. Sognefest a t  its entrance is 50 m. by water from 
Bergen, in 61' 5' N. For the first 50 m. the flanking mountains 
are unbroken by any considerable branch, but beyond this point 
several deep, narrow inlets penetrate the Jostedalsbrae and 
Jotunfjeld to the north, and the Hardangerfjeld to the south, being 
walled in a t  their heads by snow-clad mountains. The chief 
fjords are Fjaerlands, Sogndals and Lyster fjords to  the north, 
Aardals fjord to the east, Laerdals and Aurlands fjords t o  the 
south. Branching from the last is the Naero fjord, with a pre- 
cipitous valley of great beauty (Naerodalen) a t  its head, and 
traversed by a road, from Gudvangen, across the Stalheim Pass 
to  Vossevangen. Other villages are Vadheim, the terminus of the 
road from Nord fjord; Balholm and Fjaerlands (centres for visit- 
ing the glaciers of Jostedal) ; Lekinger, Sogndal and Laerdalsoren, 
whence a road strikes south-east for the Valdres and Hallingdal 
districts. 
SOIGNIES (Flemish Zinnzk), a busy and flour~shing town 

of the province of Hainaut, Belgium, owing its prosperity to the 
important limestone (Carboniferous) quarries in the neighbour- 
hood. I t  contains a fine abbey church of the 12th century and in 
the cemetery connected with it are many tombstones of the 13th 
and 14th centuries. Pop. (1930) 10,625. 

T h e  forest of Soignies once extended over south Brabant up to 
the walls of Brussels and was part of the Silva Carbonaria of 
antiquity; even a t  the time of the French Revolution i t  was very 
extensive. Napoleon ordered 22,000 oaks to  be cut down in it to  
build the Boulogne flotilla for the invasion of England. King 
William I. of the Netherlands continued the process because he 
thought i t  promoted prosperity. A considerable portion of the 
forest in  the neighbourhood of Waterloo was assigned in 1815 
to  the duke of Wellington, and to the holder of the title as  long 
as i t  endured. This portion of the forest was converted into 
farms only in the time of the second duke. The Bois de la 
Cambre (456 acres) on the outskirts of Brussels was formed 
out of the forest, and beyond it  stretches the For& de Soignes, 
still so called. 
SOIL. Soil is the surface layer of earth on which the land 

plants grow. I t  is derived from, and therefore is made of the 
same constituents as the rocks, but i t  has been subjected to the 
action of air and water which have altered and removed some of 
the original components so that the proportions of the various 
substances in the soil are not the same as in the parent rock. The 
mineral particles constitute the basis or foundation of the soil, 
but not the whole of it. I n  any region where rainfall 'and tem- 
perature conditions are favourable, vegetation rapidly springs up, 
obtaining its mineral nutrients and i ts  nitrogen from the soil. 
The plants build u p  complex organic matter from the carbon 
dioxide of the air, using for this purpose the energy of sunlight, 
and when they die and their dead remains fall back on the soil 
there is  introduced a new group of constituents: organic sub- 
stances containing nitrogen, phosphorus, calcium, potassium, etc., 
and also stored up  energy. These two components, the mineral 
substances derived from the rock, and the organic substances 
derived from previous generations of plants, constitute soil. 

The  obvious method of classifying soils would be t o  group 
them according to the rock from which they are derived. This 
method answers over restricted areas: it  was used by Fallou in 
Central Germany and by  Hall and Russell in  their survey of 
Kent, Surrey and Sussex, but i t  is  inapplicable over wide areas 
where the soil properties are much affected by the changes they 
have undergone during their formation. The first division, there- 
fore, is: 

I. Soils whose properties are determined mainly by the charac- 
ter  of the parent rock, called by Glinka endodynamomorphic soils 
because internal factors have been the chief agents in making 
them. 

2. Soils whose properties are determined mainly by  external 
factors, rainfall, temperature, etc., called by Glinka ectodyna- 
momorphic soils. 

T o  the first division belong the soils of recent origin which 
have not yet had time to go through much of the decomposition 
they will still have to  suffer: examples are furnished by many 
British soils which have been in existence only since the last 
glaciation. I n  the second group belong many of the continental 
soils which have been exposed to climatic agencies for long 
periods. These soils have been much studied by the Russians 
Dokuchaiev followed by Sibirtzev, Wysotski, Glinka, Neustruev 
and others who have shown that they are largely the product of 
climatic conditions: so  much so, i n  facc, that the soil type can be 
predicted when the climatic type is known. They are subdivided 
by Glinka according t o  the amount and nature of the leaching 
they have suffered through the operation of climatic factors. 

I. Wet Conditions: Material Washed Down: Tendency 
to Acidity,~. Eficient Leaching: Much Water and High Tem- 
perature. "Optimum Moisture Conditions." The Laterite Group. 
-The organic matter rapidly oxidises, the carbonic acid dissolves 
out the sodium and potassium from the rock forming weak alkali 
carbonate solutions which dissolve out the silica formed by the 
hydrolysis of the silicates: finally so much of the silica and of 
thealkaline bases have gone that the residue consists chiefly of iron 
and aluminium oxides, the so-called sesquioxides. This group in- 
cludes the laterites, found in the rainy region near the equator: 
possibly also the red soils of the Mediterranean region. 

2. Less Eficient Leaching: Less Water and Low Temperature. 
"Average Moisture Conditions." The Podsol Group.-The organic 
matter does not decompose completely: alkali carbonate solu- 
tions are not formed: the silica formed by hydrolysis of silicates 
therefore does not wash out. Weak organic acids are, however, 
formed which dissolve out both the alkalis and the sesquioxides 
leaving a residue mainly of silica. This group includes the podsois, 
thoroughly leached acid forest soils: the grey clay soils of de- 
ciduousforests mainly oak (these contain some calcium carbonate) 
and the Brown earths of Ramann. Where the water cannot easily 
drain away the soil becomes waterlogged for  longer or shorter 
intervals and the bog soils result. The  material leached out is 
deposited not far below the surface where the conditions are some- 
what different and usually form a compact layer or pan which 
is almost impervious t o  water. 

11. Between I. and 111.-Still Less Leaching: Less Water 
but Higher Temperature:"Moderate Moisture Conditions" Steppe 
Soil Group.-There are several sub-groups of these. (a)  The 
black earths or chernozem. Here there is good grass vegetation 
but very incomplete decomposition of the dead residues there- 
fore much accumulation of humus which, however, being sat- 
urated with lime is not carried down as in the podsol group. 
The carbonic acid forms some alkaline carbonates as  before and 
they wash down but the calcium carbonate does not get far  
before i t  is deposited. The calcium sulphate, however, washes 
farther down. These soils are neutral and fertile. (b) The chest- 
nut coloured soils, formed in drier conditions where there is not 
much vegetation and little humus formation: in  the cooler regions 
the surface layer contains humus and differs in  colour from the 
layer below: in the warmer regions, however, the humus layer 
is either very thin or non-existent. Neither calcium carbonate 
nor calcium sulphate have washed down as  in  the preceding soils. 
There has been but little decomposition of the rock and con- 
sequently little or no transfer of bases o r  of silica from one level 
to  another. Other sub-groups include grey soils and red soils of 
the desert steppes. These soils are neutral or alkaline. 

111. Dry Conditions: Soil Material Brought Up: Saline 
Soils with Tendency to Alkalinity.-These soils occur only in  
arid regions: they are characterised by  the presence of soluble 
salts in  quantities that may be sufficient t o  interfere with vegeta- 
tion. They iall into two groups: I. those liable t o  occasional 
flooding: the "solonetz" group, 2. those not liable t o  flooding: 
the "solonchak." The former possess structure, the latter do 
not. I n  the solonetz group the sodium salts form a sodium clay 
which is less stable than the calcium clay and therefore lose iron 
and aluminium oxides which wash down leaving the surface layer 
richer in silica. Some of the humus is also carried down along 
cracks which, once formed, tend to be planes of weakness: the 
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soil therefore, on drying breaks into columns or irregular prisms. 
The solonchaks (no flooding) contain in their upper layers chlo- 
rides, sulphates and carbonates of calcium, magnesium and 
sodium: the group is subdivided according to the preponderance 
of the various cations: there is no washing down of humus, the 
different levels have somewhat similar textures, and there is no 
definite structure. 

Finally there are the desert soils. 
This method of classifying soils necessitates the study not only 

of the surface but also of the lower layers. The material dis- 
solved out from the upper layer, or "A horizon," is washed down 
to the lower layer, or "B horizon," and is there and then pre- 
cipitated more or less unchanged, or it  interacts with other sub- 
stances. Lower down the unaltered material, the "C horizon" 
is formed. The three horizons constitute the "profile" of the soil. 

I n  a continental area where the character of the climate varies 
regularly in passing from one region to another the soils also vary 
regularly in the same way. The best illustration is in Russia 
itself: in the north are the frozen tundra: then farther south the 
podsols under forest: farther south still the grey soils all tending 
to be acid; then the black earths; then the chestnut coloured 
steppe soils all neutral, and finally in  the dry arid regions come 
the alkali and the desert soils. Western Europe does not show 
so simple a zoning, but there still remains the relationship with 
the climate. 

A g r i c u l t u r a l  and Ecological  Groupings.-In many coun- 
tries including the British Empire and America it is usual to study 
the soil in  its relation to plant growth, and for this purpose a 
closer classification is  necessary, the grouping being according to 
the texture and physical properties of the soils. The divisions 
are :- 

I. Mineral soils. ( I )  sands, (2) loam~, (3) clays. 
11. Calcartot~s soils. Chalky soil. 

111. Organic soils. ( I )  Peat: acid. ( 2 )  Fen or calcareous peat: 
neutral., 

I. M i n e r a l  Soils.-The properties of the mineral soils are 
determined largely by the proportions of particles of different 
sizes. The grouping is only approximate, there being no rigid 
definitions or boundaries, and sandy soils shade off into loams, 
and loams into clays, through a continuous series where no sharp 
lines can be drawn. By international agreement among soil in- 
vestigators it  is now usual to  divide the soil particles into groups 
of the following diameter sizes : 

I I English / German I 

Coarse sand) fine sand, and probably also silt consist in  the 
main of the unaltered mineral particles : complex silicates such 
as orthoclase, the ferrosilicates; and quartz; these can be identified 
by the mineralogical methods of Delage and Lagatu, van der 
Kolk, Steinriede and others. These are chemically almost inac- 
tive, and their composition plays only a subordinate part in deter- 
mining their properties: the chief factor is their size, hence the 
grouping according to size. 

Clay (below .ooz mm.) differs from sand and silt in two 
important respects ( I )  it  is a colloid, (2) i t  differs from the 
original mineral and consists of much changed silicates, now 
regarded as compounds of insoluble complex alumino-silicic acids. 
The  particles appear to consist of aggregates of much smaller 
particles, perhaps as little as 10 pp in diameter, which however, 
are only with difficulty kept from joining up to form particles of 
50 pp or more. This fine material is isolated by means of the 
supercentrifuge and is called "Ultra clay"; it  appears to  be of 
the same general nature in all soils, the difference being in degree 
only; its physical properties are related to its chemical composi- 

Above 2 mm. . . . . . 
2.0-0.2 , . . . . . 
0.2-0~oz ,, . . . . . 
0.02-0.002 mm. . . . . 
Below.002 ,, . . . . 

Sic?, tion, varying approximately as the ratio 
A!ZO,SFezCa 

which varies in different samples between 1.2 and 3.2. As obtained 
by R. Bradfield from the prairie soils of Missouri the ultra clay 
contained 24.5% A1203; 4 j . j% Si02; 7% Fe203; 1.7% CaO; 
1.4% MgO; 0.3% KzO; it  easily loses bases especially calcium. 
When these. are gone it behaves like a weak acid showing all the 
usual titration phenomena with sharp end points. The equivalent 
weight of this "clay acid" is estimated by D. J. Hissink to be 
between 1,000 and 2,000, while Bradfield assigns it  a dissociation 
constant of the order of 3-lo, the same as carbonic acid. The bases 
and their chemical interchanges have been much studied by 
Gedroiz in Russia and Hissink in Holland. They are readily dis- 
placed by dilute acids and other bases, hence they are called 
exchangeable bases: they consist mainly of calcium, magnesium, 
potassium and sodium. From the circun~stance that the whole 
of the calcium of the clay can be so displaced, but only part of 
the others, it is inferred that the calcium is present entirely as 
exchangeable base while the others occur partly in some other 
form. Clay thus behaves like a complex acid and its interactions 
with soluble salts follow the ordinary stoichiometric laws and can 
be expressed by the usual type of equation: 

This grouping, like that of the soils, is in the main arbitrary, but 
i t  has ample justification, even though the actual figures for the 
limits could not be rigidly defended. 

Sandy soils usually contain mqre than 60% of coarse and fine 
sand and less than 10 per cent of clay: loams contain 8 to 15 
per cent of clay and more silt: clays contain still more clay- 
occasionally in England up  t o  40 per cent and not infrequently 
20 per cent o r  more. The physical properties are discussed in 
detail later; the agricultural properties are:-sandy soils: easily 
permeable by air and water hence the plant roots are well aerated 
but may suffer from drought; these soils are easily cultivated and 
hence are much used for fruit, market garden and nursery work; 
loams: less easily permeable but sufficiently to allow ample aera- 
tion of roots and to prevent waterlogging: these are suitable for 
all types of crops; clays: much less permeable, liable to be water- 
logged, sticky when wet, hard and difficult to  cultivate when dry, 
and usually difficult for plant roots to  penetrate. They are greatly 
improved by lime and by organic matter, usually in Great Britain 
they are left a s  grassland, cultivation being too costly, but they 
are well suited to wheat and beans. 

These distinctions are closely connected with the chemical 
composition of the p~rticles. 

Stones 
Coarse sand 
Fine sand 
Silt 
Clay 

1 [SO*, nA12~8]4?  K+(Ca+hIg+H etc.)+C1 
bg, Na, K etc. 

Kies 
Sand 
Mo 
Schluff, Staub 
Schlamm, Ton 

I Solid phase Solution Solid phase Solution 

Among its basic radicals or cations there is usually hydrogen i.e., 
the clay is not a saturated salt, hence in any interaction of this 
kind some acidity appears: it seems strange that an alumino- 
silicic acid should be able to displace so strong a n  acid as hydro- 
chloric but the fact is easily demonstrated. 

Little is known about the constitution of the acidic part beyond 
what is stated above. I t  is much larger than the ordinary acid 
molecule: the relative sizes are probably as a wheat grain is to  
a football, hence surface phenomena come much into play. The 
rapidity of exchange of cations when the clay is brought into a 
salt solution suggests that the clay cations are all on the surface, 
which would imply that the anions should be immediately below 
the surface of the ultimate particle, the same conception as the 
Helmholtz double electric layer, the inner being negative, and the 
outer positive. The flocculation produced by salts or acids under 
certain conditions accounts for some of the advantages of liming 
and it  is discussed later. 

The clay of normal fertile soils is mainly a calcium clay, cal- 
cium forming 80 per cent or more of the exchangeable bases: 
all present agricultural methods and varieties of crops have been 
developed for this. Two other clays occur fairly commonly in 
nature: acid or hydrogen clay, and sodium clay. Acid clay is 
formed in wet regions where, as the result of continual leaching 
with rain water containing always some carbonic acid, the calcium 
tends to be displaced by hydrogen: it differs in physical properties 
from calcium clay and is not amenable to the usual agricultural 
treatment used for calcium clay: it is less suited for plact growth 
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partly because of its acidity, partly because it competes with the 
plant for available bases. I t  is less stable than calcium clay, and 
tends to  give up iron and aluminium oxides as  its acidity increases. 
The best methods of dealing with acid clays are ( I )  to  find crops 
tolerant of the conditions, e.g., rye, oats, alsike, etc. and to breed 
more tolerant varieties: ( 2 )  to  add sufficient calcium oxide or 
carbonate to  reform the calcium clay. Sodium clay may form 
whenever sodium chloride comes in contact with soil: when the 
sea breaks in  and floods the land, or, in arid regions, whenever 
drainage is not good and when the irrigation water contains 
sodium salts in solution, which i t  frequently does. As compared 
with calcium clay i t  is more easily deflocculated, it  has more 
affinity for water, becomes more sticky and impervious when 
wet and much harder when dry. I t  is also less stable and tends 
t o  lose iron and aluminium oxides. I t s  worst property, so far as 
the plant is concerned, is that in  presence of water i t  readily 
hydrolyzes and the sodium may combine with the COz in the soil 
t o  form sodium carbonate, which not only intensifies its stickiness 
and imperviousness, but is toxic to plants. I t  can be reconverted 
to  calcium clay by treatment with calcium sulphate and then 
flooding to wash out the sodium sulphate, but considerable im- 
provement is effected by treatment with sulphur which oxidises 
to  form sulphur acids and so reduces or neutralises alkalinity, a 
trouble that cannot be overcome by suitable cultivation. 

O r g a n i c  Matter.-The organic matter, as  already stated, is 
derived from plants and therefore a t  the outset is composed of 
cellulose, lignin, protein, carbohydrates, waxes, oils and other plant 
constituents. I n  the soil i t  rapidly undergoes changes, being at- 
tacked by the vast population of micro-organisms which use it  for 
food and energy supply. The general direction of the change, 
therefore, is a decomposition to simple compounds such as Cop, 
water and ammonia, which is rapidly oxidised by specific micro- 
organisms first to  nitrite then to nitrate. The reverse changes, 
however, go on. The micro-organisms during their growth build 
up their own tissue, which, in the aggregate forms an appreciable 
part of the soil organic matter. Some of the organisms, e.g., the 
nitrifying organisms and the algae on the surface, assimilate COz 
like plants, building i t  up in new organic matter; others, like Clos- 
tridium and Azotobacter may (though it  is not known how far they 
actually do) assimilate gaseous nitrogen, converting it  into pro- 
tein; others again assimilate the decomposition products and re- 
convert them into complex organic substances, while still others 
such as the active amoebae, feed on members of the soil popula- 
tion. The net result is that the soil always contains the whole range 
of substances : the starting products mentioned alone : the simple 
end products COz, nitrate and inorganic compounds of phosphorus, 
sulphur, potassium, etc.; and a number of intermediate products 
in  constant state of change. Among these the most characteristic 
are the black, sticky compounds collectively known as humus, 
which like clay, are colloidal, and therefore have great power of 
absorbing water and soluble substances but differ from clay in 
that they do not make the soil sticky but on the contrary render 
it  more pliable. I t  is a complex mixture which has been resolved 
into the following groups :- 

I Soluble in alkalis. Insoluble in alkalis, Humin*. 1 
Soluble in water -L or dl- by acids. 
lute acids. Mulder's 
Apocrenic acid. 

I 

Soluble in water. Soluble'in alco- ~nsolubie in al- 
OdCn' s Fu lv ic  hol. Hopp6-Sey- cohol and organ- 
acid. ler's and Oden's ic solvents. Ku- 

Hymatomelanic mic acid. 
I ac'ld. 

*Cold alkali. 

Most investigators have confined their studies t o  humic acid 
although there is no evidence that it is any more important than 
the humin. Humic acid can be (and in the soil apparently is) 
formed in three different ways ( I )  from cellulose by micro- 

organisms ( 2 )  from lignin by chemical changes (3) from the my- 
celium of fungi: there are differences between all three, but all 
agree in general physical properties and also in their general 
effects in the soil. Humic acid from soil contains about 5% of 
nitrogen apparently as  part of its molecule: i t  is therefore not 
entirely a cellulose or lignin condensation product. Oden regards 
it as a tetrabasic acid with an equivalent weight of about 300. 

Calcium C a r b o n a t e  and Calc ium Phosphate.-These two 
substances are of vital importance to the plant. Calcium carbonate 
is derived from three sources (I )  from the decomposition of 
plant residues e.g., from calcium oxalate ( 2 )  from the weathering 
of rocks (3) from the calcareous deposits forming the chalk and 
limestone. As it  slowly dissolves from the soil water it  tends to 
wash out from the surface soil in  humid and semi-arid regions 
and is  either carried away in the drainage water, or if the rainfall 
be insufficient, is deposited lower down. I t s  valuable property 
in the soil is that it  keeps the calcium clay stable, neutralises the 
humic acid, and maintains both in a flocculated physical state 
suitable for plant growth. Calcium phosphate is derived from fish 
and other marine animals, which are sometimes segregated as vast 
deposits many feet in thickness, as  in North Africa and parts of 
the United States, sometimes disseminated through the mass of 
the formation as  in the chalk. Some also occur as crystalline apa- 
tite. I n  the soil i t  is probably in the form of hydroxyapatite 
(CaaPzOs)aCa(OH)z, but some of the phosphorus occurs in  
organic combination. 

The Water  o r  Soi l  Solution.-Soil usually contains some 8 to 
15 per cent of its weight of water distributed over its particles 
and this contains some of all the soluble substances present: the 
amounts being much influenced b y  the changes effected with the 
clay and by the absorption by the colloids. I n  general it contains 
in agricultural soils about 0.05 t o  0.2 per cent of total solid mat- 
ter. I t  appears to  contain all the chloride and nitrate present in 
the soil, along with the equivalent amount of calcium. I t  seems 
to be saturated with phosphate (about I to  3 parts per million of 
POI being present whatever the moisture content of the soil). The 
concentration of potassium, however, increases as the moisture 
content of the soil decreases, but not proportionately like the chlo- 
ride and the nitrate: this suggests an equilibrium between the 
potassium in the liquid and that in  the solid phase. The chief 
constituents of the soil solution are calcium nitrate, bicarbonate 
and sulphate; its composition, however, varies with the growth 
of the crop, the season and the activity of the micro-organisms. 
I t s  agricultural and ecological significance is that it  is the culture 
solution for the growth of plants. (E. J. R.) 

THE PHYSICAL PROPERTIES OF SOIL 
From the standpoint of physics the soil is regarded as a mass of 

particles of all shapes and sizes, between which are innumerable 
voids and interstices, serving as channels for the movement of 
water and air. The physical properties of this moist porous ma- 
terial are important, both in their bearing on problems of soil 
cultivation and in elucidating the environment of soil micro-organ- 
isms, on which soil fertility so largely depends. 

A century ago, when scientific men first seriously turned their 
attention to agriculture, the physical properties of soil received 
much attention, and within the limits of existing knowledge, fairly 
satisfactory explanations were given of the broad differences in 
behaviour between light, or sandy, and heavy, o r  clayey soils. 
Sandy soils drained readily and were susceptible t o  drought, while 
clayey soils although resisting drought would lie wet, or even 
saturated, in rainy weather; the explanation offered was that the 
soil particles, and therefore the interstices, were largest in sandy 
soils and thus permitted easy drainage and quick drying out by 
evaporation of water into the atmosphere. The  water was sup- 
posed to rise to the soil surface just a s  it  does in a narrow glass 
capillary tube; hence the effect of a mulch of dry soil in conserv- 
ing the moisture below i t  was attributed to the inability of the 
water to  rise beyond the bottom of the mulched layer into the 
much wider voids in the mulch itself. This hypothesis, although 
adequate for a qualitative understanding of some of the broader 
features, offered no explanation of the supreme characteristic of 
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soil-the ability of individual particles to aggregate into crumbs 
or compound particles, that every gardener and farmer recog- 
nises as  the essential feature of a good tilth. There was no ob- 
vious explanation to hand, and in any case, the brilliant achieve- 
ments of Lawes and Gilbert with their promise of a complete 
chemical theory of soil fertility focused attention on soil chemis- 
t ry  to  the exclusion of all other work. The subject was reopened 
by competent physicists in the closing years of last century. The 
underlying hypothesis was that the water was distributed over 
the surface of the soil particles in a continuous film, that was 
thinnest where the particles did not touch one another, and thick- 
ened into annular rings around the points of coptact of particles. 
This distribution could be predicted, in  fact, from the known 
laws of pure physics. This theory fitted reasonably well with the 
experimental facts. The slow movement of water from point to  
point within the soil, the existence of an optimum moisture content 
for plant growth, the inability of vegetation to  extract the full 
moisture content from the soil, were phenomena that fell within 
this new theory, but the compound particle or soil crumb, still 
remained outside its scope. But the study of the coiloidai state 
ol rridiier iild i ~ d s  LCCII so actively puzsiiei: in recent years has 
opened a new field in soil science, for there are many suggestive 
analogies between the behaviour of collodial systems. and soil. 
Our present picture of the soil particle differs from the earlier 
form in that the particle surface is  no longer regarded as inert, 
but as  coated with colloidal material derived partly from inorganic 
weathering products of the soil and partly from the decayed or- 
ganic residues of plants and micro-organisms. This mixed ma- 
terial has a complex composition, and some of the relationships 
between soil and its water content deduced from the earlier hy- 
pothesis are profoundly modified b y  its presence. This is es- 
pecially true for moisture contents below saturation, i.e., over the 
range of most importance to  cultivation. 

T h e  Soi l  Material.-The practical man recognizes many dif- 
ferent kinds of soil and grades them in a succession from heavy 
t o  light. The terms refer to  the ease of cultivation; heavy soils 
are sticky when wet, require great skill in cultivation and may 
dry into hard clods, while light soils can be cultivated a t  almost 
any time. Various descriptive terms, such as clays, heavy, medium 
and light loams, and sandy soils mark the gradation from 
heavy t o  light types. When such soils are examined in the labora- 
tory i t  is found, in general, that the greater the proportion of 
coarse or sandy particles present the lighter is the soil in the farm- 
ers' sense. A method, known as mechanical analysis, has been 
devised for sorting out the particles from a soil into groups of dif- 
ferent average fineness, thus giving an impersonal and arithmetical 
specification in place of the purely qualitative terms, that naturally 
vary with the individual judgment. The method depends on the 
fact that the smaller the particle the slower will be its velocity 
of fall in  water. If a mixture of soil and water is placed in a 
beaker, allowed t o  stand for a time, and the turbid suspension 
poured off, a sediment will be left in the bottom of the beaker. 
Water is added to the sediment, t o  the same height in the beaker 
as before, the whole is well mixed and allowed to stand for the 
same time before the fresh turbid suspension is poured off. Repe- 
titions of this process will eventually clear the sediment of all 
particles whose effective diameter is less than a certain critical 
value that depends on the height of the liquid in the beaker and 
the time of settling. The collected turbid suspension can be sim- 
ilarly divided. I n  practice only some three or four divisions are 
made. These have already been given: those now in use in Great 
Britain are: 

Name of fraction 

Clay . . . . . . . . 
Silt . . . . . . . . 
Fine sand . . . . . . . 
Coarsesand. . . . . . 

Range of diameter 
- - 

Less than 0.002 mm. 
0.02 mm. to 0.002 mm. 
0 ' 2  ,, ,, 0 '02  ,, 
2.0 ,, ,, 0 ' 2  ,, 

The sand fractions are separated by  sieves, and the remaining 
two fractions by sedimentation in water as already described. 
Soils containing more than 2 5 %  by weight of the clay fraction are 

in the heavy class; the light soils contain a t  least 5 ~ ~ 6 0 %  of coarse 
and fine sand. The silt fraction and the finer part of the fine sand 
fraction are exceedingly valuable constituents, and when present 
in amounts not exceeding 30%-40% produce the optimum mois- 
ture conditions: the soil drains easily and yet retains a good supply 
of moisture. The class of soils known as loams derive their de- 
sirable properties largely from this cause. If the silt fraction is  
present in greater amount than the clay a very difficult soil type 
is produced, that is less susceptible to  ameliorative cultivation and 
manurial treatment than even heavy clay soils. 

The colloidal character of the soil is associated mainly with 
the finest particles; the clay fraction therefore is of special inter- 
est. If a mechanical analysis of a heavy soil in good tilth were 
made without any preliminary treatment of the soil to  break up 
the natural aggregates of particles, the clay fraction would be 
much less in amount than the true value, since each undisinte- 
grated aggregate would behave as a single large particle. The 
examination of the best means of dispersing these aggregates into 
their constituent particles, which is essential for  purposes of me- 
chanical analysis, has thrown m u ~ h  iight oa the niechanisni of 
compound partick fc~rmation. Calciurr, ~a :b~nZt~-5  ~ ~ r r n ~ l  CCR- 

stituent of most soils-and organic matter both act as cementing 
agents and are removed by  treatment with dilute acid and hydro- 
gen peroxide respectively. Even when this is done the full per- 
centage of the clay fraction is not obtained in the mechanical 
analysis unless a deflocculating agent such as ammonia is added 
to the water, when the finest clay particles remain in  suspension 
indefinitely. The compound particle therefore may be regarded 
as  a loose porous aggregate of single soil particles, held together 
partly by the mechanical cementing action of organic matter and 
calcium carbonate and partly by  physico-chemical forces, analo- 
gous to  those producing the phenomena of flocculation in many 
other colloidal materials. Part of the beneficial effect on soil fer- 
tility due to additions of chalk, or lime, and organic manu;es, is 
due to  the improved tilth that results. 

Soi l  Moisture.-The water requirements of vegetation are 
very considerable: for each unit of dry weight produced the 
plant transpires several hundred units of water, that must be 
taken up by the roots from the moisture in the soil. The moisture 
content of the soil represents the balance between supplies and 
withdrawals. Supplies are represented by rainfall (and irrigation 
where this is practiced) and by water raised by capillary action 
from the lower depths of the soil; the losses are due to evapora- 
tion a t  the soil surface, transpiration by vegetation, and down- 
ward percolation under the action of gravity. It is  evident that 
the losses from causes other than transpiration must be reduced 
as much as possible if an adequate reserve of soil moisture is t o  
be available for the plant. A soil in good tilth has the maximum 
water holding capacity; the compound particles act as sponges 
and provide a kind of water reservoir, while the comparativeIy 
large interstices between the adjacent aggregates permit of rapid 
drainage of excess water after periods of heavy rain. I t  was 
formerly thought that this percolation water could be brought 
back t o  the top soil by  capillary action from a considerable 
depth, thus constituting a large reservoir of available moisture. 
Careful experiments show that this is not so. For distances greater 
than about 3 feet the return of water by  capillary action is so 
slow as to be negligible. Hence the only moisture supply available 
for plants is that in the soil layers permeated by roots and a layer 
about three feet thick below this. A long series of records from 
the percolation gauges at  Rothamsted shows that on the average 
about 50% of the total rainfall passes below the 5 foot depth, 
and this result emphasizes the necessity, even in a country of 
adequate and well distributed rainfall, for conserving by  appro- 
priate cultivations the soil moisture against direct loss by  
evaporation. 

Soi l  Temperature,--In general any point on the earth's sur- 
face experiences a daily rise and fall, or a diurnal wave of tempera- 
ture. The amplitude of this wave, or the difference between 
maximum and minimum temperature for the twenty-four hours 
progressively increases from winter to summer. When the soil 
surface is heated a difference of temperature is set up between it 
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and the subsoil and a heat wave is propagated downwards. The 
wave travels slowly and the amplitude decreases rapidly; it  
takes about four hours to  reach the 6" depth, while at  3 feet the 
daily fluctuations of temperature are inappreciable, only the sea- 
sonal change from winter to summer being observed. During 
the night period for the daily wave, and the autumn and winter 
for the annual wave the surface soil is cooling, and there is an 
outward flow of heat. Both daily and annual waves therefore 
have the character of an ebb and flow of heat. 

The soil material even in the continuous or rock form is a 
poor conductor, and in the discrete particle form its conductivity 
is smaller still, since, apart from radiation and convection, heat 
can only pass from particle to  particle through the points of 
contact. The presence of water as an annulus around these points 
of contact, improves the conductivity, although water itself has 
a low conductivity and high specific heat; the thermal contact 
is improved by the presence of the water film and the higher 
heat conductivity of the soil material is brought into play to an 
extent more than sufficient to compensate for the low conductivity 
of the water. Hence a soil that is in the optimum condition of 
moisture content is also in the best condition for heat conduction. 
Again, the existence on the surface of a dry mulch of soil, which 
has a very low conductivity, protects the soil below from extremes 
of heat and cold and preserves i t  a t  a steadier temperature, to 
the advantage of the vegetation. I n  gkeral ,  the average soil 
temperature in the upper layers of soil in temperate regions 
varies from zoo C in the summer to 5' C in the winter. 

Soi l  Air.-Analysis of the soil air shows that it  differs but 
little from the composition of the ordinary atmosphere. The 
content of carbon dioxide is higher-about z%-3% as against 
0.03% and the oxygen content is correspondingly lower. Studies 
of biological activity in the soil show that about seven litres of 
carbon dioxide are produced daily for each square metre of soil 
su r fab ,  and the low content of this gas found by actual analysis 
of soil air, indicates that it  readily escapes from the soil and is 
replaced by oxygen from the atmosphere. The mechanism of 
this exchange has been much disputed. Many workers have 
ascribed it to the pumping action of barometric, temperature and 
moisture changes in the soil causing expansion and contraction 
of the air in the interstices, and to the action of wind. Careful 
estimates of the effects of these actions show that they are in- 

I 
BY C O U R T E S Y  OF T H E  S O U T H - E A S T E R N  A G R I C U L T U R A L  C O L L E G E  

D I A G R A M S  SHOWING HABIT O F  GROWTH OF CARROTS ON DIFFERENT 
TYPES O F  S O I L  

sufficient t o  effect the exchange, which must therefore be due 
mainly to the phenomena of gaseous inter-diffusion. This process 
is continuous, whereas the other factors are intermittent. 

Although the normal soil atmosphere closely resembles the or- 
dinary air there is evidence of a second atmosphere in the soil, 
that is composed very largely of carbon dioxide. I t  is sometimes 
referred to as the dissolved atmosphere, as it is slowly evolved 
after the normal soil atmosphere has been evacuated by suitable 
means in the laboratory. I t  appears to  come from the moisture 
in the soil, and from the colloidal material, and it is probable 

that some of i t  comes from the excessively minute interstices in  
the interior of compound particles. The significance of the dis- 
solved atmosphere is  that i t  points to the possibility of anaerobic 
conditions existing at  places even in a soil that is in excellent 
tilth, a point of considerable importance in connection with the 
environment of soil organisms. 

Processes of Soi l  Cultivation.-Much of the significance of 
this section of soil physics has become apparent in  the preceding 
sections. The aim of cultivation is to ~ r o v i d e  a suitable seed 
bed for active germination and vigorous early growth of the seed- 
ling plants, and to maintain the optimum conditions for subse- 
quent plant growth. The basic operation is ploughing, and the 
tilth finally obtained is largely dependent on it. The heavier the 
soil the more important is proper ploughing. If the soil is too 
wet, the furrow slice suffers plastic deformation as it passes over 
the mouldboard, and as a result has a tendency to dry into large 
hard clods that resist the disintegrating action of the cultivators 
and harrows used in the next stages of seed bed preparation. 
When less moisture is present the furrow slice, although main- 
taining its general coherence, becomes permeated by numerous 
cracks on passing over the mouldboard, and subsequent disinte- 
gration of the soil by cultivators is much easier. Alternations of 
wet and dry spells are also of great service in assisting tilth for- 
mation, and the shattering effect of frost on heavy land is well 
known. As a general rule it  may be stated that no cultivation 
process should be carried out unless the moisture content has 
fallen to a value that permits air to enter the soil interstices. 

(B. A. K.) 

BACTERIAL ACTIVITY IN THE SOIL 

The organic material produced by green plants by means of 
photosynthesis provides a source of energy which maintains a 
dense population of micro-organisms in the soil. The bacteria, 
fungi and actinomycetes are of fundamental importance in the 
economy of the soil owing to their action in destroying dead plant 
remains and in producing those end-products of decomposition, 
such as nitrates upon which the new crop feeds. Two other 
necessary functions are performed by soil bacteria, the fixation 
of atmospheric nitrogen, which balances the washing out of nitro- 
gen compounds from the soil by rain, and the solution of minerals 
such as potassium compounds and phosphates which are thus 
rendered available to  the crop. Since the soil bacteria have usually 
been studied in relation t o  specific biochemical processes which 
take place, it  is convenient to divide them into physiological 
groups according to the most important changes that they bring 
about. I t  must be remembered, however, that most soil organ- 
isms are not specific in  their activity, but produce different chemi- 
cal changes according to the nature of the available food supply. 

T h e  Decomposi t ion of P l a n t  Residues.-When plant re- 
mains are added to the soil the simpler sugars and starches are 
amongst the first components to  be decomposed since they form 
a readily available source of energy to a great variety of micro- 
organisms. Pentosans, though not available to  so many species 
are attacked by a number of bacteria and fungi. During the 
rotting of manure and in compost heaps pentosans play a n  im- 
portant part in providing a supply of energy enabling bacteria 
and fungi to assimilate soluble ammonia and nitrate, thereby 
reducing the loss of valuable nitrogen. The bulk of dead plant 
remains consists of cellulose and lignocellulose. These substances, 
especially the latter, are much more resistant to  decomposition 
and disappear more slowly than the simpler carbohydrates. The 
first cellulose decomposing organisms to be studied were anaerobic 
spore-forming rods which break down the cellulose into organic 
acids, CO?, Hz and methane. These organisms are of importance 
in such waterlogged soils as occur in paddy fields. The  majority 
of agricultural soils, however, are well supplied with air, and the 
celluloseis attacked by aerobic organisms,a number of which have 
been isolated and studied. The most interesting of these is Spiro- 
choeta cytopltaga, an organism of remarkable appearance and 
doubtful systematic position. I t  possesses a life-cycle, the most 
typical stage being that of a flexible tapering filament staining with 
difficulty. This passes by intermediate stages into a spherical 
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deeply-staining body resembling a spore, though it is not resistent 
lo  heat nor is there evidence that it  is a resting condition. I n  
addition to  this organism a considerable number of aerobic bac- 
teria claimed to be cellulose decomposers, have been described. 
The most thoroughly investigated of these, Microspira agar- 
liquifaciens attacks filter paper rapidly and also possesses the 
unusual property of liquefying agar. Some actinomycetes and 
fungi are capable of attacking cellulose and it  is likely that the 
latter are mainly operative in destroying the cellulose in acid 
soils where the environment is unsuited to the bacteria. The rela- 
tive importance of bacteria, actinomycetes and fungi in this, 
as in other biochemical processes,,is difficult to judge at  present 
owing to the lack of an adequate technique for estimating the 
population of the latter two groups in  soil. The cellulose in plant 
tissues is commonly combined or associated with lignin. The 
decomposition of lignin by bacteria, actinomycetes and fungi has 
been claimed to take place, but an exact study of its decomposi- 
tion is hindered by the difficulty of obtaining this substance in a 
state of purity. 

Iil addition to  carbohjidrates there are a iiiiiiber of ather noii- 
hitrc1ge11~us crgacic compw11ds released i~ the sci! during the 
decomposition of plant remains. Amongst these are the aromatic 
compounds, such as  phenol and indol, which are derived from 
proteins. A considerable number of bacteria that can decom- 
pose phenol, cresol and naphthalene occur in soil, while three 
organisms have been isolated which possess the power of oxidis- 
ing indol into indigotin. 

Bac te r ia  and t h e  N i t r o g e n  Cycle.-The second great group 
of compounds left in the soil by plants and added thereto by 
manure are the nitrogen compounds such as proteins and their 
derivatives. Soil organisms themselves provide a further source 
of such compounds. The decomposition of organic nitrogen com- 
pounds can be brought about by a very large number of bac- 
teria, actinomycetes and fungi and the great complexity of the 
soil microflora has rendered i t  impossible to isolate and classify 
more than a small fraction of these, or to follow the stages through 
by which proteins are decomposed. During the process, the nitro- 
gen is released as ammonia. The production of ammonia is, how- 
ever, a by-product in the economy of the bacteria, which are 
deriving energy by  decomposing the organic compounds. They 
can indeed be prevented from attacking the proteins, if a more 
readily available non-nitrogenous energy source is offered them. 
Thus the production of ammonia in soil can be depressed by the 
addition of sugar or straw. 

The ammonia that is produced in soil does not usually accumu- 
late there, but is oxidised successively to  nitrite and to nitrate. 
An interesting organism Nitrosomonas is able to oxidise ammonia 
to nitrite. Pure culture study has shown that this organism derives 
its carbon b y  synthesis from COz, a process which requires a 
considerable expenditure of energy. I t  is unabIe to utilise organic 
compounds as sources of carbon. The energy necessary for as- 
similation of COz, is obtained by oxidising ammonia to nitrite. 
The nitrifying organisms are normally very sensitive to acidity 
and will not work efficiently unless the nitrous acid that they 
produce is neutralised by  an available base which in soil is usually 
calcium carbonate. Since however, nitrification will take place in 
certain acid forest soils, there are probably strains of the organ- 
ism unusually tolerant of acid conditions. A second ammonia 
oxidising organism named Nitrosococcz~s has been described. I t  
has been suggested that this is a stage in the life-history of 
Nitrosomo7zas. 

The nitrites produced from ammonia do not accumulate in  
the soil but are rapidly oxidised to nitrates. An organism named 
Nitrobacter, capable of bringing this about, has been studied in 
pure culture. I t  resembles Nitrosomonas in deriving its carbon 
from C o t  and obtains the necessary energy for this by oxidising 
nitrites. The activity of both Nitrosomonas and Nitrobacter, when 
grown in artificial media is hindered by the presence of soluble 
organic compounds. I t  is probable that in the soil they are less 
sensitive, since the formation of nitrate occurs rapidly in such 
media as richly manured soils and in the purification of sewage. 

The nitrates produced in the soil are the principal source of 

nitrogen available to crop plants. They can also supply nitrogen 
to the majority of soil micro-organisms. When the soil contains 
an excess of available carbohydrate materials the energy supplied 
by these enables an immense multiplication of micro-organisms 
to take place and these obtain their nitrogen by assimilating ni- 
trates and ammonium compounds, thus depleting the soil of 
nitrogen that would otherwise have been available to  the crop 
plants. This is the principal reason why the ploughing in of 
straw and similar substances, in which the ratio of carbon t o  
nitrogen is high, has a depressing action on the crop. The nitrogen 
locked up in the cells of micro-organisms is, of course, not lost to  
the soil, but is released by their death and decomposition, so that 
the loss of nitrates is only temporary. Indeed a t  times when the 
soil is uncropped, this assimilation of nitrates may be beneficial 
since it lessens the loss of nitrogen through the leaching action of 
rain. When the soil has become exhausted of its available nitrogen 
compounds, any further supply of carbohydrates can only be 
utilised by those micro-organisms that possess the power of taking 
up the free nitrogen in the soil atmosphere. A number of bacteria 
are iiow known that possess the power of assimilating or "fixing" 
e!ementa! nitrogen. The first of these to he described was an 
anaerobic spore-forming rod, Clostridiz~m pasteurianum. I t  has 
been shown that this organism increases rapidly in water-logged 
soil to which sugar is added, so that it  may be of importance in  
wet soils. Recently, moreover, i t  has been found that Clostridium 
and various aerobic bacteria can grow in mixed culture in the 
presence of air, the aerobic bacteria presumably removing oxygen 
and creating an anaerobic environment for Clostridium. When 
sugar or mannitol is added to well aerated soil, however, aerobic 
nitrogen-fixing bacteria become predominant. Amongst these the 
most abundant is Azotobacter. The widespread distribution of 
Azotobacter and the fact that it  is the chief form that appears 
when soluble carbohydrates are added to soil makes it  probable 
that this organism is chiefly responsible for nitrogen fixation. 
I t  is very sensitive to  acidity and does not develop in soils whose 
reaction is on the acid side of p H  6.0. I t  also requires a con- 
siderable supply of phosphates, a deficiency of which limits its 
development in certain soils. Various other aerobic nitrogen- 
fixing bacteria have been described but are probably of less im- 
portance in the soil than Azotobacter. The physiology of both 
Azotobacter and Clostridiztm pasteurianzlm have been much 
studied under laboratory conditions. The process by which nitro- 
gen is fixed is not yet understood but i t  is probable that the 
nitrogen is combined with hydrogen and not with oxygen. I t  is 
claimed on thermodynamical grounds that this combination re- 
quires no expenditure of energy. I n  culture solutions, however, 
about roo grams of dextrose are utilised by  Azotobacter for 
every gram of nitrogen fixed, though the figure is very variable. 
No doubt the large amount of dextrose consumed also supplies 
the energy needed to build up protein from the simpler com- 
pounds that are first produced. Clostridizlnz pasteurianum, with 
an anaerobic metabolism, consumes about 400 grams of dextrose 
per gram of nitrogen fixed. The difference' between Azotobacter 
and Clostridium in this respect is due to  the degree to  which the 
carbohydrate is decomposed. Azotobacter breaks down the sugar 
almost completely to COz and water, whereas with Clostridiz~m, 
the decomposition is only partial, fa t ty  acids, alcohol and Hz 
being produced as well as COz. This partial decomposition pro- 
duces far less energy per gram of sugar utilised than is obtained 
by Azotobecter. Indeed, the amount of nitrogen fixed per unit 
of energy made available, is higher in the case of the Clostridium. 
The efficiency of nitrogen fixation by Azotobacter is claimed t o  
be higher in the soil than when it  is grown in solution. More- 
over, under natural conditions, it is probable that nitrogen fixing 
bacteria are assisted by the presence of other organisms which 
remove the by-products of their metabolism. Impure cultures 
have been found to fix more nitrogen than pure cultures, while 
the presence of protozoa has been found to stimulate fixation. 
The association of nitrogen fixing bacteria with green plants pro- 
vides a special case of symbiosis. In  this case the green plant, 
in addition to removing by-products, also supplies the bacteria 
with carbohydrate produced by photosynthesis. The association 



SOIL 
of nitrogen-fixing bacteria with algae is a simple case. Of greater 
importance, however, is their association with higher plants, espe- 
cially legumes. The organism forming nodules on the roots of 
legumes was first isolated in 1888 by Bejerinck who named it  
Bacillus radicicola, and since then has formed the ,subject of a 
great deal of research. The organism passes a portion of its life 
in the soil where i t  can exist for years without the presence of its 
host plant. I t  exists in several cell forms which appear to  con- 
stitute a definite life-cycle. 

At a certain stage in this life-cycle, small actively motile 
rounded cells are produced which are able t o  migrate rapidly 
through the soil. I t  is probably in this stage that i t  reaches the 
roots of the host legume. The bacteria enter the plant through 
the unicellular root-hairs. They attach themselves t o  the root hair 
near the tip and appear to  soften the cell wall a t  the point of the 
entrance. Inside the hair they multiply and form a thread-like 
strand of mucilaginous material in  which the bacteria are im- 
bedded. This thread grows down the hair and passes inwards 
through the cortex of the root, actually penetrating the cells. As 
it  progresses, the cells in its neighbourhood start to  divide and 
the infecting thread of bacteria ramifies through the mass of 
dividing cells. The infected cells swell in size and the bacteria 
pass out of the infecting thread and come t o  lie in the cytoplasm 
of the host cells. At about this time vascular strands grow out 
into the cortex so as t o  surround the mass of infected cells. The 
presence of these strands is essential to nitrogen fixation within 
the nodule and i t  is probable that they are the avenues along 
which carbohydrates are brought to  the bacteria and the products 
of nitrogen fixation are removed. The bacteria that form nodules 
on legumes are divisible into physiological varieties each of which 
can form nodules on only a small group, sometimes a single genus 
of legumes. These varieties can also be distinguished by sero- 
logical tests. For many years attempts have been made to im- 
prove the growth of legumes by supplying the appropriate variety 
of the nodule organism either by spreading soil from a field where 
the said legume has been grown or by treating the seed with a 
suspension of the bacteria. When a legume has been introduced 
into a new district the soil of which does not naturally contain 
the specific variety of nodule organism, considerable benefit may 
result from such treatment. This is especially the case with 
lucerne (Medicago sativa; alfalfa) which has recently been intro- 
duced into new areas all over the world where it  often will not 
make satisfactory growth unless supplied with the bacteria. 

Bac te r ia l  A c t i v i t y  U n d e r  Anaerobic  Soi l  Conditions.- 
The atmosphere existing in the pore spaces in the soil is usually 
similar to that of the overlying air though somewhat richer in 
COs. I n  normal cultivated soil the conditions are therefore suit- 
able for the growth of aerobic bacteria. It is probable that, even 
in well aerated soil, conditions of deficient oxygen supply exist 
locally, for example in the centres of the masses of colloidal mate- 
rial. In  waterlogged soils, moreover, the oxygen dissolved in the 
water is soon used u so that anaerobic conditions prevail. As 
mentioned above, suc f processes as cellulose decomposition and 
nitrogen fixation can be brought about by anaerobic organisms. 
Ammonia production from proteins also takes place rapidly 
under such conditions. Nitrate formation is, however, inhibited 
by a deficiency of free oxygen. Many anaerobes obtain their 
oxygen by reducing nitrates or nitrites and some by reducing sul- 
phates, such reduction processes being therefore characteristic of 
waterlogged soils. 

T h e  Solu t ion  of Minerals.-The organic acids and COz pro- 
duced by bacteria in the soil have an important action in attack- 
ing insoluble phosphates and potassium salts and rendering these 
available to the crop. I n  the laboratory and probably in the field, 
rock phosphates can also be attacked by the acids produced by 
the nitrification of ammonium carbonate. There is also an inter- 
esting group of soil bacteria that can oxidise sulphur and sul- 
phides producing sulphuric acid. The solubility of rock phos- 
phates can be increased by  composting with sulphur owing to the 
activity of such bacteria. 

T h e  Ecology of t h e  Bac te r ia l  Population.- In keeping 
with the complexity of the biochemical changes that they bring 

about in soil is the enormous variety of morphological groups 
of micro-organisms that can be isolated from it. Indeed the num- 
ber and variety of these has so f a r  defeated efforts a t  systematic 
study and classification. The soil is continually liable to  con- 
tamination from above and there is evidence that many of the 
bacteria that exist in  the soil are not active inhabitants but are 
present in  a resting condition. When a given source of energy 
is added to soil i t  usually causes an increase, not in the whole 
bacterial flora but in  one or two specific types. I t  is  thus prob- 
able that, in the future, soil bacteriologists will concentrate their 
attention on those types that multiply in the soil itself when 
given substances are added thereto. The study of the soil micro- 
organisms is further complicated by  the fact that their numbers 
in a field soil are constantly fluctuating. These fluctuations take 
place not only from day to day but from hour to  hour and their 
cause is not yet clearly understood, although they are related to  
similar fluctuations in  the protozoan fauna. There is  clearly a 
changing equilibrium between bacteria and active amoebae and 
probably between other groups of the soil population. I n  con- 
sidering the effect of changes in the physico-chemical environ- 
ment on the soil bacteria, the existence of this state of equilibrium 
has to be borne in  mind. I t  is probably for this reason that 
changes in soil temperature and moisture can seldom be corre- 
lated directly with bacterial numbers. Extremes of temperature 
usually result in an increase in bacterial numbers probably be- 
cause they are less harmful to  the bacteria than to the protozoa 
which normally keep their numbers down. The reaction of the 
soil has been found t o  have a marked effect on soil bacteria, both 
the numbers and the quality of the flora being affected by it. 

Certain groups such as the nitrifying bacteria and Azotobacter 
are very intolerant of acid conditions. The effect of alkali salts 
on soil bacteria has been studied on account of the importance 
of these salts in dry districts. There is evidence of antagonistic 
action between the various ions, two toxic salts being some- 
times less harmful in combination than alone. Since potassium 
and phosphorus are essential constituents of protoplasm, it  is 
found that potash salts and phosphates usually increase the num- 
bers of bacteria in the soiI. Lack of available phosphates are 
indeed a factor limiting bacterial growth in many soils, and this 
fact has been utilised as a test for phosphate requirement. 

(H. G. T.) 

SOIL PROTOZOA 
Among the biologists of the nineteenth century i t  was recog- 

nized that protozoa could be isolated from soil, but it  was not until 
the early part of the present century that the suggestion was made 
that such organisms might be taking a share in the general econ- 
omy of the soil micro-population. The view that the presence of 
protozoa in large numbers may lead to "soil sickness" was first 
put forward by Russell and Hutchinson in 1909; and from that 
time the study of soil protozoology has been steadily pursued. 

One of the first criticisms raised against the view that protozoa 
were of importance in the soil was that they were present only in 
small numbers and always in the cystic, that is quiescent state. 
That such an opinion was untenable was first demonstrated by 
Martin and Lewin who succeeded in isolating several species of 
flagellates and amoebae in an active condition from normal soils; 
and subsequent work, using more refined methods of technique, 
has proved the activity of these animals in many types of soil. I n  
a recent survey by Sandon of soils obtained from all parts of the 
world no soil, even the most barren, was devoid of protozoa and in 
some cases the number of species was as great as  forty-six. Alto- 
gether about 250 species have been recorded, a few of which occur 
only in soil; while the others being highly adaptable are also found 
in water rich in organic matter or similar habitats. All the species 
appear to be world-wide in their distribution, the same species 
occurring in arctic, temperate and tropical soils and up  to the 
present it has not been possible to  associate characteristic species 
with any particular geographical areas o r  soil types. 

Protozoa are grouped into four main classes viz., the Rkizopoda 
or amoebae, the Mastigophora or flagellates, the Cildophora or  
ciliates and Sporozoa; representatives of each of the first three: 
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classes are found living in soil. 

The life history of each species has its own characteristic fea- 
tures as regards nuclear division, etc., and in many forms, notably 
the amoebae, it is impossible to identify them with certainty unless 
the chief stages of the life history are known. In  general, however, 
the soil protozoa pass through very similar phases and develop 
in a perfectly straightforward way. Broadly speaking, there are 
two main phases of the life history-a period of activity oftcn 
nlistermed vegetative, and a period of rest. In  the former the 
animal moves, feeds and reproduces, while in the latter there is 
secreted round the body a thick wall, capable of resisting adverse 
external influences. This condition is termed the cystic stage, and 
by means of it the animals are distributed from place to place 
by air, water, etc. Indeed, so resistant are the cysts that many of 
them are capable of withstanding the action of the digestive juices 
of the intestines of animals, through which they pass to be 
deposited by the faeces on fresh ground. 

Investigations into the activities of soil protozoa was at the 
beginning hampered by the absence of a method for enumerating 
their numbers. This difficulty has been overcome and it is now 
pussi'uie i u  r11aL.t: deierriiiri~iiuris "f the size of the population 5 a 
sample of soil, and also to count both the numbers of cysts and 
active forms. Using this method in 1920 Cutler, Crump and 
Sandon made an extensive study of the bacterial and protozoal 
population of one of the field plots a t  Rothamsted. (Barnfield 
dunged plot.) Samples were taken every day for a year and the 
numbers of bacteria and of six species of protozoa counted. The 
numbers of all the organisms showed large fluctuations of two 
kinds, daily and seasonal, thus in the former case three consecu- 
tive samples gave 58.0, 14.25, and 36.25 millions of bacteria per 
gram respectively and the changes exhibited by any of the 
species of protozoa were equally marked. Such oscillations in the 
size of the population continued throughout the investigation and 
it is now known to be characteristic of all fertile soils. 

The agent causing the bacterial fluctuations is mainly the active 
amoebae for during the year's count an inverse relationship was 
established between the active numbers of amoebae and the num- 
bers of bacteria. Thus a rise from one day to the next in the 
amoebic population was correlated with a fall in the numbers of 
bacteria and vice versa. This conclusion has been substantiated 
by inoculation experiments in which sterile soil was inoculated in 
one case with bacteria alone and in the second case with the same 
bacteria together with amoebae. Since bacteria constitute the food 
of amoebae the above inverse relationship between the two groups 
is t o  be expected. Superimposed on the daily variations in num- 
bers there are seasonal changes, in all the soil micro-organisms. 
I n  the spring and autumn the population rises to a maximum with 
corresponding falls in the summer and winter. I t  is interesting 
that these changes are very similar to those recorded for many 
aquatic organisms such as the algae and the plankton of the sea. 

The action of protozoa on such soil reactions as ammonification. 
carbohydrate decomposition and carbon dioxide evolution has not 
been greatly tested; the small amount of evidence available, how- 
ever, tends to  the conclusion that in fertile soils amoebae act as 
inhibiting agents causing by their removal of bacteria a lessened 
production of ammonia from organic compounds and of carbon 
dioxide from carbohydrates. The fixation of atmospheric nitrogen 
by the bacterium Azotobacter is on the other hand increased when 
protozoa are associated with it although the protozoa use Azoto- 
bacter as their food supply. The probable explanation of the 
apparent anomaly is that the nitrogen in the bodies of the con- 
sumed bacteria is not lost, but conserved in the protozoan proto- 
plasm; and also that the continued feeding action of the protozoa 
keeps the bacteria a t  a high rate of reproduction necessitating high 
metabolism with consequent increased nitrogen fixation. 

Considerably more research is required along these lines, but 
the information so far obtained shows that the protozoa are 
important members of the soil population. (D. W. C.) 

THE SOIL FUNGI I 
The  serious study of the fungus flora of the soil commenced 

with tne work of Oudemans and Koning a quarter of a century ~ 

ago and since then our knowledge has shown a rapid growth 
associated chiefly with the names of Hagem and Traaen in Nor- 
way, Lendner in Switzerland, Miinter in Germany, Dale and the 
Rothamsted workers in England, Jensen, Conn and Waksman in 
the United States of America and Takahashi in Japan. Compared 
with other soil organisms the fungi have been little studied but 
their primary importance is being increasingly recognized. For a 
time indeed there was doubt whether fungi lived vegetatively in 
the soil or were present merely as  inert spores, but work at  Roth- 
amsted has shown that they may occur almost entirely in the 
active mycelial form. 

I n  spite of thc very great and in many cases, a t  present almost 
insuperable difficulties in the identification of soil fungi, a large 
number of kinds have been recorded including species of eleven 
genera of Phycomycetes, eight genera of Ascomycetes, and sixty 
two genera of Fungi Imperfecti. I n  addition Actinomycetes are 
present in great variety, Smut fungi occur and Hymenomycetes 
are present in very great abundance. 

Investigations on the distribution of species of fungi in soil, 
although numerous, have presented no dear  issues. I n  the work 
r;t Rothamstcc! no gacd cvidence has been ~btaine:! cf distinct 
fungal associations conditioned by soil factors. The numerical 
balance of different species varies considerably but  no constant 
and clearly cut differences in kind have been found such as Hagem 
has reported for the Mucorineae of forest soils in Norway or as 
are so evident in the distribution of the larger fleshy forms of 
woods and meadows. Also the different species do not show any 
seasonal periodicity, the incidence of any particular form being 
apparently a matter of chance or determined by purely local con- 
ditions. Certain species however seem to penetrate the soil to 
greater depths than others, in the Rothamsted work species of 
Penicillizlm, Fz~sariz~m, Saccharomyces, Zygorrhynchus and Tri- 
choderma always being found a t  the greatest depths. 

Owing to the enormous differences in structure and reproduction 
of various soil fungi such as seen for example in species of 
Saccharomyces, Mucor, Sordaria, Tuber, Coprinus, Phoma, Actin- 
omyces, it is not possible to obtain an estimate of the number of 
"individuals" per gram of soil that may be compared with proto- 
zoal or bacterial numbers. Yet by critical standardisation of 
technique, quantitative research is possible and results may be ob- 
tained that can be replicated and that do give information as to 
relative amounts of fungi in different soil samples. At Rothamsted, 
numbers exceeding "one million fungi" per gram of soil have often 
been obtained and these represent a fraction only of the fungi 
present, Different soils vary considerably in their numerical fungal 
content, the more fertile soils containing the greater numbers. 
Most of the fungi are in the superficial layers, the numbers fall 
rapidly in all cases below the 6-10 inch depth, and at  greater 
depths than about three feet fungi are practically absent. Beyond 
a suggestion of lower numbers in winter and higher numbers in 
summer there is no good evidence of seasonal periodicity. 

I n  the course of their metabolic activities fungi play an active 
part in the soil economy and, under aerobic conditions such as 
occur in most soils, they are probably the most important factor 
in the decomposition of the cellulosic matter of plant residues. At 
Rothamsted it has been found that under experimental conditions 
three thermophilic soil fungi, Coprinzu (fimetarizls?), Aspergillus 
(fz~migatus?) and Acremoniella (velutina?) can, jointly, rot down 
cellulosic matter to a manurial condition (the "Adco process") as 
rapidly as the whole soil population and far more rapidly than a 
synthesized bacterial flora of the soil. A great deal of the plant 
residues decomposed by fungi is however utilised by them in the 
building up of their protoplasm which is an important part of the 
soil organic matter. 

Fungi are active also in the decomposition of organic nitrogen 
compounds and the liberation of ammonia but, on the other hand, 
they assimilate available nitrogen compounds in the soil and so 
compete with crop plants. I t  has been suggested from time to 
time that soil fungi can fix atmospheric nitrogen but with the 

I exception of Plzo?na sp and possibly of Orcheomyces sp. this has 
yet to be proved 

, An aspect of the soil fungi that is being increasingly recognised 
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as of fundamental importance is the mycorrhizal relationship of 
numerous forms with higher plants. The inner meaning of this 
symbiosis is not yet clear but there seems little doubt of its vital 
importance to the life of many host plants, both herbaceous forms 
and forest trees. On the other hand it  is also being increasingly 
recognised that the soil is a reservoir of vast numbers of disease- 
causing fungi, some of the most destructive parasites of crop 
plants such as species of Colletotrichum, Fzrsarium, Helmintho- 
sporium, Rhizoctonia, Plzoma, Macrosporium and Alternuria, Bot- 
rytis, Thielavia, Sclerotinia, Phytophthora and Pytlziunt, Clado- 
sporium, Verticilliunz, Aphanomyces, Ozonium, Rhizopus, Cer- 
cospora, Rosellinia, Actinomyces and numerous other genera 
being present in abundance. Certain other important parasites 
such as Synchyfrium endobioticum, Urophlyctis alfalfae, etc., find 
their home in the soil although there is no evidence, as yet, that 
they carry on any vegetative existence apart from the host-plants. 
Certain slime moulds such as Spongospora subterranea, Plas- 
modioplzora brassicae, Cystospora batata, Molliardia triglochinis 
and species of Ligniera occur in the soil and there is evidence that 
they may live vegetatively in this habitat. 

The soil fungi are thus so diverse in their activities that it  is 
quite impossible to assess their value in the profit and loss account 
of the agricultural ledger. The two outstanding facts are their 
vast importance and the comparatively slight attention they have 
received in soil science. (W. B. B.) 

SOIL FERTILITY 

The fertility of the soil is i ts power to  support plant life, and 
the phrase has meaning because the general requirements of most 
cultivated plants in  any particular region are very similar. A 
fertile soil has the following properties:-I. Sufficient depth to 
allow full root development. 2.  Supplies sufficient moisture with 
unfailing regularity. 3. Supplies sufficient air for the roots. 4. 
Has suitable temperature. 5 .  Supplies adequate nutrients. 6. Has 
a suitable reaction. 7. Is  free from any harmful factor. No soil 
is perfectly fertile, and the problem of the agriculturist is to 
discover the defects from studies of the soil and of the symptoms 
exhibited by the plant, and then to devise suitable remedies. 
Depth of soil is improved by deep cultivation, by removing a pan 
or layer of rock or by drainage to lower the water level. Water 
supply is improved: ( I)  by direct addition of water by irriga- 
tion, (3 )  by reducing loss of water: this can be done (a) by 
maintaining a fine layer of soil on the surface to act as a mulch 
to reduce evaporation: (b)  in tropical countries by growing leafy 
crops to shade the earth from the sun's rays: (c) by incorpo- 
rating organic matter (e.g., farmyard manure) with the soil, 
thereby increasing the amount of colloid material and the power 
of absorbing water and preventing it from soaking through the 
soil. The folding of sheep on the land has the same effect and 
is one of the reasons why sheep are so valuable for the arable 
cultivation of light lands. Air supply is ensured by adequate 
cultivation, by  drainage to remove excess of water and by the 
use of sufficient lime to keep the clay properly flocculated. 
Temperature is usually best improved by drainage: something 
can be done, however, by setting up the land in ridges and by 
dressings of soot. Nutrients are supplied in artificial manures, 
the use of which in proper amounts given a t  the most suitable 
time may greatly enhance yields. Many methods have been 
devised for analysing soil with a view of determining its probable 
fertiliser requirements: some are purely chemical and depend 
on the use of acid solvents, others, such as  Neubauer's, use the 
seedling as the extracting agent : none is entirely successful though 
some in expert hands give useful information. The reaction is 
ascertained by determining the hydrogen ion concentration (pH 
value) of the soil, if this is neutral there is usually nothing to 
be done: if acid there are two methods of procedure: ( I )  the 
growth of crops (e.g., rye, oats, alsike clover) specially suited to 
or tolerant of acidity, (2) the addition of lime or limestone 
to make the soil neutral. From the pH value alone it  is not 
possible to estimate how much lime is required: several chemical 
methods have, however, been devised for this purpose. When the 
soil is alkaline the most suitable remedies are to add calcium 

sulphate or free sulphur, then to wash out the soluble salt taking 
care that the drainage is adequate. Harmful factors include ( I )  
marked excess or deficiency of clay: in neither case is the soil 
usually cultivable; ( 2 )  excess of soluble salts: this is remedied 
by flooding with water and providing adequate drainage-an 
example is the reclamation of Lake Aboukir near Alexandria 
(3) in soils actually or recently waterlogged, sulphides, ferrous 
compounds and other reduction products: the remedy here is 
cultivation and aeration; (4) disease organisms and pests. 

See D. K .  Glinka, Die Bodentypen; E. J .  Russell, So21 Conditions 
and Plant Growth. (E. J. R.) 

Soil a n d  Disease-The influence of different kinds of soil as 
a factor in the production of disease has long been debated in 
regard not only to  the nature and number of the micro-organisms 
they contain, but also t o  the amount of moisture and air in  them 
and their capacity for heat. The moisture in  soil is derived from 
the rain and the ground-water. Above the level of the ground- 
water the soil is kept moist by capillary attraction and by evapora- 
tion of the water below, by rainfall, and by movements of the 
ground-water; on the other hand, the upper layers are constantly 
losing moisture by evaporation from the surface and through vege- 
tation. When the ground-water rises it  forces air out of the soil; 
when it  falls again i t  leaves the soil moist and full of air. The 
nature of the soil largely influences the amount of moisture it 
takes up or retains. I n  regard to water, all soils have two actions 
-namely, permeability and absorbability. Permeability is prac- 
tically identical with the speed a t  which percolation takes place; 
through clay i t  is slow, but increases in rapidity through marls, 
loams, limestones, chalks, coarse gravels and fine sands, reaching 
a maximum in soil saturated with moisture. The amount of mois- 
ture retained depends mainly upon the absorbability of the soil, 
is greater for soils which consist of fine particles and increases 
with the amount of organic substances present. Above the level 
of the ground-water all soils contain air, varying in amount with 
the looseness of the soil. Some sands contain as much as jo% of 
air of nearly the same composition as  atmospheric air. The oxy- 
gen, however, decreases with the depth, while the carbon dioxide 
increases. 

Among the most noteworthy workers a t  the problems involved 
in the question of the influence of soil in the production of disease 
were von Foder, Pettenkofer, Levy ,  Fleck, v o n  Naegeli, Schlee- 
sing, Muntz and Warrington. The study of epidemic and endemic 
diseases generally brought to  light facts which were held strongly 
to suggest that an intimate association exists between the soil 
and the appearance and propagation of certain diseases; still the 
r81e played by the soil was not, and even yet, is not so well under- 
stood as to make it  possible to separate the factors and dogmatize 
0.1 their modes of action and possible effects. The general evidence 
indicated that the specific bacteria of cholera discharges, for 
example, are capable of a much longer existence in the superficial 
soil layers than was supposed; consequently it  is  necessary to 
guard against pollution of the soil, and through i t  against the 
probable contamination of both water and air. But it was the 
dampness of the soil and its temperature that were incriminated. 
The incidence of diphtheria and of typhoid fever, too, were 
regarded as associated with dampness of soil from consideration 
of the behaviour of B. diphtheria and of B. typhosus under appro- 
priate experimental conditions. At the present time, the incidence 
is ascribed to the relative presence of carriers ( 9 . v . )  of the re- 
spective bacilli, and the influence of the soil becomes merged into 
the effect produced by soil and climatic factors on general health 
apart from the possibilities that they afford for leading t o  con- 
tamination of water supplies. The level of the ground-water and 
the liabilfty of disease-producing bacteria in the soil, subjects to 
which great attention was given at  the beginning of the century 
hardly enter into modern discussions on the behaviour of 
epidemics. 

SOISSONS, a city of France, capital of an arrondissement 
in  the department of Aisne, 65 mi. N.E. of Paris by the railway 
to Laon. Pop. (1936) 19,971. 

Soissons is generally identified with the oppidum of Gallia 
Belgica, called Noviodununz by Caesar. Noviodunum was the 



capital of the Suessiones, whose king. Diiitiacus, had extended 
his authority beyond the sea among the Britons. In 58 B.C. Galba, 
king of the Suessiones, separated from the confederation of the 
Belgians and submitted to the Romans. 

At the beginning of the empire Noviodunum took the name of 
Az~gusta Sucssionzlm, and aftenvard that of Suessiona, and be- 
came the second capital of Gallia Belgica, of which Reims was the 
n~etropolis. The town had walls and a citadel and became the 
starting point of military roads ( to  Reims, Chgteau-Thierry, 
Meaux, Paris, Amiens and St. Quentin). Christianity was intro- 
duced by St. Crispin and St. Crispinian. In  297 their successor, 
St. Sinitius, became the first bishop of Soissons. 

After the barbarians had crossed the Rhine and the Meuse 
Soissons became the metropolis of the'Roman possessions in the 
north of Gaul, and on the defeat of Syagrius by Clovis in 486, the 
Franks seized the town. Not till the time of Clotaire 11, was 
the kingdom of Soissons incorporated with that of Paris. Pippin 
the Short was at  Soissons proclaimed king and was there crowned 
by St. Boniface, before being crowned at  Saint Denis by the pope 
himself. In  923 Charles the Simple was defeated outside the wails 
by the supporters of Rudoiph of Burgundq, a d  Zugh  the Great 
besieged and partly burned the town in 948. The communal 
charter of the town dates from 1131. The town suffered severely 
during the Hundred Years' War. I t  was sacked by Charles V in 
1544 and in 1j65 by the Huguenots, who held the t o a n  for six 
months. During the league Soissons joined the Catholics. I n  
1814 Soissons was captured and recaptured by the Allies and the 
French. I n  1870 i t  capitulated to the Germans after a bombard- 
ment of three days. Dhring World War I Soissons was for most 
of the time just behind the Franco-British lines, but the Germans 
passed i t  in 1918 in their thrust for Paris (May 27); it  was re- 
taken in the Franco-British offensive of July 18, 1918. I n  World 
War I1 fierce fighting took place in  the area, and the town was 
occupied by the Germans in June 1940. 

I n  the middle ages Soissons was the chief town of a countship 
belonging in the 10th and 11th centuries to a family which appar- 
ently sprang from the counts of Vermandois. I n  1625 the count- 
ship passed to the house of Thomas Francis of Savoy. In  1734 
the male line of Savoy-Soissons became extinct and the count- 
ship was ceded to the house of OrlCans which held it  until 1780. 

Soissons stands on the Aisne, the suburbs of St. Vaast and St. 
MCdard lying on the right bank. The cathedral of Notre-Dame, 
party ruined in World War I, was begun in the 12th century 
and finished by the end of the 13th. 

There are still remains, though damaged, of the fine abbey of 
St. Jean-des-Vignes, where Thomas Becket resided for a short 
time. These include the ruins of two cloisters (13th century) and 
the facade of the church, with three portals (13th century) ; the 
two unequal towers (230 and 246 ft.) of the 15th and early 16th 
centuries are surmounted by stone spires. The 13th-century church 
of St. LCger, also damaged, formerly belonged to an aSbey of the 
Gknovkfains. Beneath are two Romanesque crypts. Before World 
LVar I a barrack occupied the royal abbey of Notre-Dame, founded 
in 660 for monks and nuns by Leutrade, wife of Ebroi'n, the cele- 
brated mayor of the palace. The number of the nuns (216 in 8 j8) ,  
the wealth of the library in  manuscripts, the valuable relics, the 
high birth of the abbesses, the popularity of the pilgrimages, all 
contributed to  the importance of this abbey. The wealthiest of all 
the abbeys in Soissons was that of St. MCdard, founded about 
560 by Clotaire I ,  beside the villa of Syagrius, which had become 
the palace of the Frankish kings. There Childeric 111, the last 
Merovingian, was deposed and Pippin the Short was crowned by 
the papal legate, and there Louis the Pious was kept in cap- 
tivity in  833. The abbots of St. MCdard in Abelard's time were 
lords of 2 2 0  villages, farms and manors. In  1530 St. MCdard 
was visited by 300.000 pilgrims. The religious wars ruined the 
abbey, although it  was restored by the Benedictines in 1637. 

Soissons is the seat of a bishop and a subprefect and has a 
tribunal of commerce. Among the industrial establishments are 
iron and copper foundries and factories for the production of 
boilers, agricultural implements and other iron goods, rubber 
goods, glass and sugar. There is a large trade in beans (haricots 

de Soissons) and in grain for the provisioning of Paris. 
SOISSONS-REIMS, BATTLE OF, MAY-JUNE 1918: 

See CHEMIN-DES-DAMES, BATTLE OF THE, 1918. 
SOKE, a word which at  the time of the Norman conquest 

generally denoted jurisdiction but was often used vaguely and 
is probably incapable of precise definition. In  some cases i t  de- 
noted the right to hold a court, and in others only the right to  
receive the fines and forfeitures of the men over whom it 1vas 
granted when they had been condemned in a court of competent 
jurisdiction. 

I n  some versions of the much used tract Zrcterpretationes uoca- 
bzJorunz soke is defined "aver fraunc court." and in others as 
"interpellacio maioris audientiae," which is glossed somewhat 
ambiguously as "claim a justis et requeste." Soke is also fre- 
quently associated to  "sak" or "sake" in the alliterative jingle 
"sake and soke," but the two words are not etyinologically re- 
lated. The term "soke," unlike "sake," was sometimes used of the 
district over which the right of jurisdiction extended. (See 
SOCAGE.) 

See A. Ballard, The  Dovzesday Inquest (1906) ; F .  W. Maitiand, 
Dofiiijday Bock alzrl Eeyczrl (:gs:) ; 3. II. Roufic!, Feudit! E~t,o!ir+zd 
(1-909); F. H. Baring, Dowzcsday T a b l ~ s  (~gog); Red Book of the 
Exchequer (Rolls Series), iii 103 j. 

SOKOL-DOBROPOLJE, BATTLE OF, 1918. This is 
the name usually given to the final offensive of the French, British 
and Serbian forces in Salonika, launched Sept. I;, 1918. Pene- 
trating the enemy front, i t  split the Bulgarian forces and, followed 
up  with great rapidity, was soon followed by the capitulation of 
Bulgaria, the first of the Germanic allies to  yield in World War I 
(9.v.). See SALONIKA CAMPAIGKS. 

SOKOLNIKOV, GREGORY YAKOVLEVICH (1888- 
), Russian communist, was the son of a doctor. H e  studied 

in hloscow and a t  Paris. From 1909 until the Revolution of 
Feb. 1917 he lived abroad After the November Revolution, 
Sokolnikov a t  first worked in the Soviet finance department. 
At the end of 1921, immediately after the proclamation of the 
new economic policy, Sokolnikov was appointed to the committee 
of the people's commissariat of finance; a t  the beginning of 1922 
he was deputy people's commissar and commissar soon gfter. I n  
four years (1922-25) the system of taxes was restored, and the 
budget was put in order. The reform of the currency was begun 
at  the end of 1922, and the new state bank was given the right 
of issuing notes; i t  was completed in  1924 with the reorganization 
of the treasury bills and the stabilization of the soviet currency. 
At the end of 1925, when dissensions arose in the Communist 
party on the economic-political question, Sokolnikov criticized 
the government policy. After the 14th congress of the Com- 
munist party in Jan. 1926 he was removed from the post of 
commissar of finance and appointed deputy president of the 
"Gosplan." or state planning commission. H e  was ambassador to  
Great Britain, 1929-32. I n  Jan. 1937 he was sentenced to 10 

years' imprisonment for treason. 
SOKOTO, a province of the British protectorate of Nigeria, 

West Africa; formerly a n  independent state. The province occu- 
pies the northn-est corner of the protectorate and is bounded 
west and north by French territory; area 38,860 sq.mi. Pop. 
(1926) 1,666,821. The southern part is fertile, with orchard bush. 
The northern part is more open and sandy merging into semi- 
Saharan conditions toward the frontier. Running through the 
province in  a southwesterly direction is the Gublin Kebbi or So- 
koto river, which rises in high land-the Xiger-Chad divide-along 
the eastern border of the province. The Sokoto river joins the 
Niger in II$' N. 4' E. The Niger itself flows through the south- 
west corner of the province. The capital, also called Sokoto, is in 
the northern part of the province, on a tributary of the Sokoto 
river. The province is pastoral and agricultural. The people have 
large herds of cattle and the trade in hides and skins is important. 
Horses are numerous. Of food crops guinea corn, millet and rice 
are extensively grou7n. Crops for export are groundnuts, pro- 
duced in large quantities, and cotton. The cultivation of cotton 
after World War I increased very greatly. In  1928 the province 
was put in railway communication with Lagos, by the opening of 
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a line 107 miles long (specially built to serve a cotton area) from 
Zaria to Gasau. This line was extended in I929 a further 30 m. 
to  Kawra, a large town some IOO m. south-south-west of Sokoto. 

History.-The Sokoto or Fula empire was founded a t  the be- 
ginning of the 19th century. The country over which the Fula 
ruled has, however, a history going back to the middle ages. Be- 
tween the Niger and Bornu ( q . ~ . )  the country was inhabited by 
various negro tribes, of whom the Hausa occupied the plains. 
Under the influence of Berber and Arab tribes, who embraced Mo- 
hammedanism, the Hausa advanced in civilization, founded large 
cities, and developed a considerable trade, not only with the 
neighbouring countries, but, via the Sahara, with the Barbary 
states. The kingdoms which grew up round each large town had 
their own rulers, who from time to time fell under the sway of 
foreign powers. I n  the 17th century a dynasty of the Habe, 
a name now believed to be identical with Hausa, obtained power 
over a large area of what is now Northern Nigeria. The Hausa, 
whose conversion to Islam began in the 12th century, were 
still in the 18th century partly pagans, though their rulers were 
Mohammedans. These rulers built up an elaborate system of 
government which left a considerable share in  the management of 
affairs to the body of the people. 

Fula Empire Founded.-Dwelling among the Hausa were a 
number of Fula, mostly herdsmen, and these were devout Mo- 
hammedans. One of the more cultivated teachers of this race, 
named Othman Dan Fodio, had been tutor to  the king of Gobir 
(a district north of Sokoto). H e  incurred the wrath of that king, 
who ordered the massacre of every Fula in his dominions. The 
Fula flocked to Fodio's aid, and in the battle of Koto or Rugga 
Fakko (1804) the king of Gibir was utterly defeated. There- 
upon Fodio unfurled the green banner of Mohammed and preached 
a jihad or religious war. I n  a few years the Fula had subdued 
most of the Hausa states, some, like Kano, yielding easily in order 
t o  preserve their trade, others, like Katsina, offering a stubborn 
resistance. Gobir and Kebbi (a  small state south of Gibir) re- 
mained unconquered, as did the pagan hill tribes. The Fula were 
also defeated in their attack on Bornu. I n  most places they con- 
tinued the system of government which had grown up  under the 
Habe, t'e chiefs or emirs of the various states being, however, 
tributary to Dan  Fodio. That prince establish~d himself a t  Sokoto 
and he and his successors are entitled sultans of Sokoto. Each also 
is known as Sarikin Muslintin (Commander of the Moham- 
medans) as indicating his spiritual authority. I n  the time of 
Sultan Bello, Dan Fodio's son, Europeans found their way to 
Sokoto and were well treated by that monarch. Thereafter inter- 
course with Europeans and Americans by  way of the lower Niger 
grew. But Fula rule degenerated, and slave-raiding was on such 
a scale as to  devastate and almost depopulate large areas, not 
only in Sokoto proper but in the neighbouring emirate of Gwandu 
(Gando). 

Submission to the British.-In 1885, during "the scramble 
for Africa," the then sultan of Sokoto concluded a treaty with 
the company afterwards known as the Royal Niger Company, 
giving it  certain rights of sovereignty throughout his dominions. 
These rights were transferred in  1900 t o  the British Crown, but 
it  was not until 1903, after what is known as the Kano campaign 
(see NIGERIA), that British authority was established. The city of 
Sokoto made formal submission in March 1903; the sultan fled 
and was the next year killed in  battle. The Fula chose a new 
sultan, who took the oath of allegiance to  the British and retained 
many of the old rights of the sultans. After the establishment of 
British rule farmers and herdsmen reoccupied districts and the 
inhabitants of cities flocked back t o  the land, rebuilding villages 
which had been deserted for fifty years. 

The emir of Gwandu, treated on the same terms as the emirs 
of Kano and Sokoto, proved less loyal and had to be deposed, 
another emir being installed in  his place. I n  1906 a rising at- 
tributed to religious fanaticism occurred near Sokoto, the leader 
of the insurgents claiming to be a Mahdi inspired to drive the 
white man out of the country. A British force marched against 
the rebels, who were overthrown with great loss in March, 1906. 
The leader was condemned to death in the sultan's court and 

executed in the market place of ~ o k o t o :  The incident was note- 
worthy for the display of loyalty to the British administration 
which it evoked from the native rulers after so short an experi- 
ence of its working. For his loyal action the sultan was made 
a C.M.G. This sultan, Attahari, showed himself to  be a progres- 
sive ruler. H e  died in  191; and his successor, Mohammed Mai- 
turare, who was, in 1921, also made a C.M.G., continued his policy. 
A rising of the Taureg in the neighbouring French territory in 
1916 had no effect in Sokoto save to  show the loyalty of sultan 
and people to the British. Under the advice of the British resi- 
dent the native government proved increasingly efficient. Finance, 
education and public works were departments in which much 
activity was displayed. 

BIBLIOGRAPHY.--S~~ the Travels of Dr. Barth (London, 1857) ; Lady 
Lugard, A Tropical Dependency (1905) ; C. H. Robinson, Hausaland 
(1896) ; Major J. A. Burdon, "The Fulani Emirates," in Geogr. Jnl. 
vol. xxiv. (1904). (F. L. L.; F. R. C.) 

SOKOTRA (also spelt Socotra and formerly Socotora), an 
island under, British protection in the Indian ocean. I t  is cut by 
12" 30' N., 54' E., lies about 130 m. from Cape Guardafui, and 
is on the direct route to  India by the Suez canal. It is 7 2  m. 
long by 2 2  m. broad and is the largest and most easterly member 
of a group of islands rising from adjacent coral banks, the others 
being Abd-el-Kuri, The Brothers (Semha and Darzi), and Kal 
Farun. 

The centre of the island is formed of Archaean gneisses and 
granites with slightly younger schists. These form the highest 
peaks (the Haggier mountains 4,686 ft.) .  Resting on these rocks 
are Cretaceous and Eocene strata (chiefly limestone), which, 
scarcely disturbed, form an undulating plateau between 1,000 and 
1,500 ft. above sea level. Some of these limestones are pierced 
by dykes and in the south-east by  a small volcanic centre with 
trachytic and rhyolitic lavas. At many parts of the north coast 
the edges of the plateau reach the shore in precipitous cliffs, but 
in others wide alluvial plains, dotted with bushes and date-palms, 
front the heights behind. There are no harbours but several fairly 
safe anchorages. 

From October t o  May the weather is almost rainless except in  
the mountains, where there are nightly showers and heavy mists. 
During this season the rivers, which are roaring torrents through- 
out the monsoon, are almost all lost in  the dry, absorbent plains. 
The daily range of temperature of the coast area is from 65" to 
85", it may reach 95'; and on the mountains (3,500 ft.), from 
52" to 72". In the low grounds fever of an acute and hematuric 
form is very prevalent. The fauna contains no indigenous mam- 
mals; there is a wild ass, probably of Nubian origin; while the do- 
mestic cattle may be a race developed from cattle imported from 
Sind or Farther India. Of the flora aloes, dragon's-blood (Dra- 
caena), myrrh, frankincense, pomegranate, and cucumber (Den- 
drocycios) trees are its most famous species. The flora and also 
the fauna present not only Asian and central African affinities, but, 
what is more interesting, Mascarene, South African and Antipo- 
dean-American relationships, indicating that the island represents 
part of Gondwanaland. 

The inhabitants, about 12,000, are composed of two, if not 
more, elements. On the coast the people are modern Arabs mixed 
with negro, Indian and European blood; in the mountains live 
the true Sokotri, supposed to be originally immigrants from 
Arabia. Some of them are as light-skinned as Europeans, tall, 
robust, thin-lipped, straight-nosed, with straight black hair; others 
are shorter and darker, with round heads, long noses, thick lips, 
and scraggy limbs, indicating perhaps the commingling of more 
than one Semitic people. Their manner of life is simple in  the 
extreme. Their dwellings are circular, rubble-built, flat, clay- 
topped houses, or caves in  the limestone rocks. They speak a lan- 
guage allied to the M a h r ~  of the opposite coast of Arabia. Both 
Mahri and Sokotri are probably daughter-tongues of the old 
Sabaean and Minaean. Sokotri is the older of the two languages, 
and retains the ancient form, which in the Mahran has been modi- 
fied by Arabic and other influences. Hadibu (Tamarida), Kallan- 
sayia (Gollonsir), and Khadup are the only places of importance 
in the island. Hadibu (pop, about 400) the capital, is picturesquely 
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situated on the north coast a t  the head of the open bay of 
Tamarida on a semicircuiar plain enclosed by spurs of the Haggier 
mountains. A dense grove of date palms surrounds the village. 

The chief export is ghi or clarified butter, which is sent t o  
Arabia, Bombay and Zanzibar. R4illet, cotton and tobacco are 
grown in small quantities. The most valuable vegetable products 
are aloes and the dragon's-blood tree. The Sokotran aloe is highly 
esteemed. The people live mainly on dates and milk. 

Abd-el-Kuri island lies between Sokotra and Cape Guardafui, 
60 m. from Sokotra and is 2 0  m. long by 33 m. in uidth. At 
either end the island is hilly. I t  is formed chiefly of Archaean 
rocks and on the north side is a sandy beach; on the south cliffs 
rise abruptly from the ocean. The highest part (1,670 it .)  is 
towards its eastern end. I t  is largely arid and there are no perma- 
nent streams. I ts  zoology resembles that of Sokotra, but the 
fauna includes land shells and scorpions peculiar to Abd-el-Kuri. 
The inhabitants (less than zoo), speak Sokotri and Arabic and 
are chiefly engaged in diving for pearl shell on the Bacchus bank. 
They live chiefly on turtle (which abounds in the island), fish and 

though in sad need of conversion. As late as the middle of the 
17th century the Carmelite P.  Vincenzo found that the people 
still called themselves Christians, and had a strange mixture of 
Jewish, Christian and Pagan rites. The women were all called 
Maria. N o  trace of Christianity is now found in the island, all 
the inhabitants professing Islam. 

On the withdrawal of the Portuguese the dependence of Sokotra 
on Arabia was resumed. I n  the 19th century Sokotra formed 
part of the dominions of the sultan of Kishin. The  opening of 
the Suez Canal route to India led to the island being secured for 
Great Britain. From 1876 onward a small subsidy has been paid 
to  the sultan of Kishin by the authorities a t  Aden; and in 1886 
the sultan concluded a treaty formally placing Sokotra and its 
dependencies under the protection of Great Britain. Sokotra is 
regarded as a dependency of Aden, but native rule is maintained, 
the local governor or viceroy of the sultan of Kishin being a 
member of that chief's family, and also styled sultan. 

SOL, the original monetary unit of Peru. I t  consisted of 
25 grammes of silver, fine, and was therefore equivalent to 

molluscs. The land is nowhere cultivated. 1 
Kal Farun is the name ok two rocky isiets rising neariy 300 it. 

above the sea 13 m. from the western end of Abd-el-Kuri. Birds 
flock to them in great numbers; in consequence they are com- 
pletely covered with guano, which gives them a snow-white ap- 
pearance. The Brothers lie between Abd-el-Kuri and Sokotra. 
Semha is 64 m. long and 3 m. broad. I t  has rocky shores and 
rises in a table-shaped mountain to 2,440 ft.  As in Abd-el-Kuri 
ambergris is found on its shores and turtles abound. There is 
running water all the year and it  is a fishing ground of the Sokotri. 
Darzi lies 9 m. E. of Semha, is 34 m. long by I m. broad and 
rises almost perpendicularly from the sea to 1,500 feet. The coral 
barks which surround Sokotra and The Brothers are united and 
are not more than 30 fathoms below sea-level; a valley some IOO 

fathoms deep divides them from the bank around Abd-el-Kuri, 
while between Abd-el-Kuri and Cape Guardafui are depths of 
over 500 fathoms. 

BIBLIOGRAPHY.--For the History of Sokotra see Yule, Marco Polo 
(1903 ed.) ii. 406-410, and, besides the authorities there cited, The 
Natural History of Sokotra and Abd-el-Kuri, ed. H .  0. Forbes (Liver- 
pool, 1903) ; F. Kossrnat, Geologie der Inseln Sokotra, Semha und Abd 
el Kuri (Vienna, 1902) ; R. V. Wettstein in Vegetationsbilder (3rd 
series, 5th pt., Jena, 1906) ; C. P. Lucas, Historical Geography of the 
British Colonies (1906). 

HISTORY 
Sokotra has claims to be ~ ~ ~ k o n e d  one of the most ancient 

incense-supplying countries, and i t  is probably referred to by 
the Egyptians under the name ''Terraces of I~cense" (from its 

, step-like contours). 
T o  the Greeks and R ~ m a n s  Sokotra was known as the isle of 

Dioscorides; this name, and that by which the island is now 
known, are usually traced back to a Sanskrit form, Dvi~a-Sak-  
hiidhiira, "the island abode of bliss." The Perifilus of the Ery- 
thraean Sea speaks of the island as peopled only in one Part 
by a mixed race of Arab, Indian and Greek traders. I t  was sub- 
ject to the king of the Incense Country, and was a meeting-~lace 
of Arabian and Indian ships. Cosmas in the 6th century says that 
the people spoke Greek and were largely Christian, with a bishop 
sent from Persia. They appear t o  have remained ?Jestorian 
Christians, with a bishop under the metropolitan of Persia, 
through the middle ages, though there are indications pointing to 
a connection with the Jacobite church. As early as the 10th 
century Sokotra was a haunt of pirates; in the 13th century 
Abulfeda describes the inhabitants as "Nestorian Christians and 
pirates" but the island was rather a station of the Indian corsairs 
who harassed the Arab trade with the Far East. The population 
seems in the middle ages to  have been much larger than i t  is 
now; Arabian writers estimate the fighting men at  ~o,ooo.  

The Portuguese under TristQo da Cunha and Albuquerque 
seized Sokotra in 1507 in pursuance of the des~gn to control all 
the trade routes between Europe and the East, but abandoned 
i t  in 1511. They found that Sokotra was held by Arabs from 
Fartak, but the "natives" (a different race) were Christians, 

the French silver 5-franc piece. It was divided into IOO centesimos. 
In  1897 rhe Peruv i~n  L U ~ I C I I L Y  was changed fiom the silver to  the 
gold standard. The new monetary unit was the libra or pound, 
equivalent to the British sovereign, which henceforward was also 
legal tender in  Peru. The sol was revalued, and became a sub- 
sidiary coin, ten soles being equal to one pound. The sol was 
divided into 10 dineros and aIternatively into IOO centavos. 

Notes are not issued directly by the Government, but certain 
banks are permitted to issue notes of Fp.10, 5, I and of 5 soles. 
£P is the conventional sign for the Peruvian pound. Exchange on 
London is usually quoted a t  so much per cent. premium or dis- 
count. 5% premium means that the pound sterling is worth that 
much more than the Peruvian pound, i.e., f P . ~ o g = f ~ o o  sterling, 
and 5% discount means the reverse. 

Since the war, the Peruvian and English pounds have moved far 
apart. The actual exchange rates for the post-war period, to  be 
interpreted as above, are given in the following table:- 

~ , d  ,j End of  
IgT9 . . . . 7% dis. I9'4 . . . . 143% pm. 
IgZ0  . . . . 171% dis. Ig25 . . . z3f%prn. 
IgZ1 . . . . 17% prn. 1 9 ' ~  . . . . 344% pm. 
I g Z a  . . Io'% pm. Ig27 . . 'om. 
I923 . . . . 7% pm. 

Compared with many other South American countries, Peru 
had long had a good financial record, and relations with Great 
Britain were both close and cordial. This stood Peru in good stead 
immediately after the war, and though, a t  the end of 1920, the 
Peruvian pound only stood in New York at  $4.31 against parity 
of $4.866, the pound sterling was as low as $3.64, so that, compar- 
ing the two pounds, £100 sterling only equalled fP.8z.g. 1921 
witnessed a complete reversal from a rate of discount to  
one of 17% premium, now in favour of London. T o  some extent 
this reflected a loss of ground by Peru against the United States, 
but the main cause was an improvement of 15% in the dollar 
value of sterling from $3.64 to $4.20. 

Until 1925, the exchange between the two pounds only moved 
within relatively narrow limits, but during 1925 and 1926, the 
Peruvian pound depreciated until the London rate was 343% 
premium. Bad weather conditions and poor crops affected exports 
in the former year, and the commercial and credit position was 
difficult. Exports were further restricted in 1926 by  the heavy 
w o ~ i d  fall in the price of cotton and sugar, which form two of 
Peru's staple crops. 

During the depression years from 19-29 to 1939 violent fluctua- 
tions occurred in the exchange value of this and other currencies 
and the outbreak of a new war in Europe in 1939 brought further 
disruption to the foreign exchanges. 

(N. E. C.; X.) 
SOLANACEAE, a pIant family of dicotyledons beIong- 

ing to  the sub-class Sympetalae (or Gamopetalae) and to the 
series Polemoniales, containing 72 genera with about 1,750 species, 
widely distributed through the tropics, but passing into the tem- 
perate zones. The chief centre of the family lies in Central and 



South America; 36 of the genera are endemic in this region. I t  
is represented in Britain by three genera including four species: 
Hyoscyarnus niger (henbane), Solanurn dzllcanzara (bittersweet) 
and S. nigrum and Atropa belladonna (deadly nightshade). 

I t  is represented in North Arnerica by about 40 species, the 
conspicuous genera being Solanum (nightshade, bittersweet, horse 
nettle), Physalis (ground cherry), and Datura (jimson weed). 

., 
F R O M  u ~ ~ D I Z i N A L  PFLANZEN" (KOEi4LER) 

THORN-APPLE OR J I M S O N - W E E D  ( D A T U R A  S T R A M O N I U M ) .  A COARSE 
A N N U A L  P L A N T  O F  T H E  N I G H T S H A D E  FAMILY ( S O L A N A C E A E ) .  F O U N D  
W ID E L Y  I N  R I C H  SOILS I N  T E M P E R A T E  A N D  T R O P I C A L  R E G I O N S  

Nicotiana (tobacco) is represented by two species, one extending 
from Colorado to Nevada and California, and the other a native 
of Oregon, but cultivated by the Indians to the Missouri 
river. The plants are herbs, shrubs or small trees. Solanum nigrum, 
a common weed in waste places, is a low-growing annual herb; 
S. dulcamara is an irregularly climbing herb perennial by means 
of a widely creeping rhizome; Atyopa belladonna is a large peren- 
nial herb. The genus Solanum, to  which belong more than half the 
species in the family, contains plants of very various habits in- 
cluding, besides herbs; shrubs and trees. The leaves are generally 
alternate, but in the flower-bearing parts of the stem are often 
in pairs, an arrangement which, like the extra-axillary position 
of the flowers or cymes, results from a congenital union of axes. 

I n  Atropa belladonna one of the branches a t  each node is un- 
developed and there is a pair of unequal leaves; the smaller sub- 
tends the branch which has not developed, the larger has been 
carried up from the node below. 

The hermaphrodite, generally regular, flowers have the parts in 
fives, five sepals, five petals, five stamens in alternating whorls, 
and two carpels, which are generally placed obliquely. The corolla 
IS regular and rotate as in Solanz~m nigrzim, or bell-shaped as in 
dtropa, or somewhat irregular as in Hyoscyamus; in the tribe 
Salpiglossideae, which forms a link with the closely allied family 
Scrophulariaceae (q.v.), i t  is zygomorphic, forming e.g., as in 
Schzzanthz~s, a two-lipped flower. The stamens are inserted on 
the corolla tube and alternate with its lobes; in zygomorphlc 
flowers only two or four fertile stamens are present. The flowers 
are generally conspicuous and honey is secreted on the disk a t  
the base of the ovary or a t  the bottom of the corolla tube be- 
tween the stamens. The ovary IS usually bilocular, but in Capsi- 
cum becomes unilocular above, while in some cases an in-growth 
of a secondary septum makes it 4-celled as In Datura, or irregularly 
3- to  5-celled as in Il'icandra. The anatropous ovules are generally 
llumerous on swollen axile placentae. The style is simple and 
bears a bllobed or capitate stigma. The fruit is a many-seeded 
berry, as in Solanunz, or capsule, as in Datura, where it splits 

lengthwise, and Hyoscyamus, where it  opens by  a transverse lid 
forming a pyxidium. The embryo is bent or straight and embedded 
in endosperm. The persistent calyx may serve to  protect the 
fruit or aid in its distribution, as in the red bladdery structure 
enveloping the fruit of Plzysalis. 

The family is divided into five tribes after Wettstein; the divi- 
sion is based on the greater or less curvature of the embryo, the 
number of ovary cells and the regular or zygomorphic character 
of the flower. The great majority of the genera belong t o  the 
tribe Solaneae, which is characterized by a two-celled ovary. 
Lycium is a genus of trees or shrubs, often thorny, with a juicy 
berry; L. chinense (L. barbarunt) is a straggling climber often 
cultivated under the name of tea-plant. For Atropa, see NIGHT- 
SHADE; for Hyoscyamus, see HENBAKE. Physalis, with 50 species 
mostly in the warmer parts of North and South America, includes 
P. alkekengi, "winter- cherry," and P. peruviana, "Cape goose- 
berry." Capsicum (9.v.) is widely cultivated for its fruit, which 
are the so-called chillies. Lycopersicon csculentum is the tomato 
(9.y.) and L. pimpinellifolium is the currant-tomato; both are 
natlve to  western South America, as is also Cyphomandra betacea, 
the tree-tomato. For Mandragora, see MANDRAKE. TO the tribe 
Datureae, characterized by a four-celled ovary, belongs Datura; 
D. stramonium (thorn apple), sometimes found as an escape in 
Britain, is officinal. D .  metel, native to India, and D.  meteloides, 
of the south-western United States, are large-flowered annuals. 
grown in gardens in  warm-temperate countries, as are the tree- 
like shrubs, D.  sanguinea, native to  Peru, D. suaveolens, native 
to Brazil, and D .  arborea, of the central Andes. Nicotiana, to 
which belong the tobacco plant (N. tabacum) and other culti- 
vated species, and Petunia, are American genera belonging to 
the tribe Cestreae, in which the embryo is straight or only slightly 
bent, as i t  is also in  the tribe Salpiglossideae; Salfiglossis and 
Schizanthus are known in cultivation. 

Among other plants of the family grown for  ornament are the 
pepinO (Solanum muricatum), ~ ~ ~ ~ ~ l ~ ~ - ~ h ~ ~ ~  (S. pseudo- 
capsicum), scarlet eggplant (S. integrifolium), tomatillo (Physalis 
ixocarfla) and strawberwtOmatO ('. pubescens). 

Numerous plants of the family are narcotic-poisonous, especially 
species of Solanu?n (nightshade), Atropa (belladonna), Hyoscya- 

(henbane) and Datura (stramOnium). 
SOLANUM, one of the largest genera of flowering plants. I t  

belongs to  the nightshade family (Solanaceae, 9.v.) and com- 
prises upward of 1,200 species, chiefly herbs but including many 
shrubs. I t  includes important economic plants, as the potato and 
eag~lan t  (99.v.). Two species are found in Great Britain (see 
NIGHTs**DE)~ and about 25 in North America* 

SOLAR103 ANDREA DA ( c .  146-c. 1520), Italian 
painter of the Milanese school, was probably born at  ~ i l a n ,  and 
received his early training from his brother Christofano, a dis- 
tinguished sculptor and architect, who was employed extensively 
0" work a t  the cathedral, Milan, and a t  the Certosa di Pavia. 
In 1490 he accompanied his brother to Venice, where he 
seems to have been strongly influenced by  Antonello da Messina, 
who was then active in the city. The fine portrait of a Venetian 
Senator (National Gallery, London) displays Antonello's plastic 
conception of form and was probably painted about 1492. The 
two brothers returned t o  Milan in 1493. The "Ecce Homo" a t  
the Poldl Pezzoli, notable for its strong modelling, may have been 
palnted soon after his arrival. Solaria's earliest dated work is a 
' L H ~ l y  Family and St. Jerome" (Brera, Milan), with a fine land- 
scape background, executed for S. Pietro a t  Murano in 1495. 
The Leonardesque type of the Madonna proves that Andrea after 
hls return from Venice became strongly influenced by the great 
Florentine artist who was then carrying everything before him. 
To  this period of Andrea belong a small "Crucifixion" (1503, 
Louvre) and the portrait of Charles of Amhoise (Louvre) ; the 
portrait of Longono (1505, National Gallery, London) ; "The An- 
nunciation" (1506, Fitzwilliam museum, Cambridge) ; and the 
beautiful "Vierge au coussln vert" (Louvre), for which a sen- 
sitive drawing of the Virgin's head is in the Ambrosiana a t  Milan; 
and the "Head of the Baptist In a silver charger" (1507, Louvre). 
I n  1507 Andrea went to France with letters of introduction to 
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the Cardinal of Amboise, and was employed for two years on 
frescoes in the chapel of his castle of Gaillon in Normandy 
(demolished during the French revolution). According to Morelli's 
suggestion Andrea may have visited Flanders before returning to 
his native country, and this may account for the Flemish char- 
acter of his later work. The artist was back in Italy in 1515, 
the date of the "Flight into Egypt" (Poldi Pezzoli collection) 
with its harmonious and detailed landscape background. To this 
period belong the "Procession to  Calvary" (Borghese Gallery, 
Rome) ; the portrait of the Chancellor Domenico Morone (Palazzo 
Scotti, Milan) ; and the "Woman playing a guitar" (Hertz col- 
lection, Rome). Andrea's last work was an altarpiece represent- 
ing "The Assumption of the Virgin," left unfinished at  his death 
and completed by Bernadino di Campi about 1576. 

See G. Morelli, Italian Masters i n  German Galleries (1883) ; K. 
Badt, Andrea Solario (Leipzig, 1914). (I. A. R.) 

SOLAR SYSTEM: see PLANET. 
SOLDER, an alloy easily melted and used as a cement to 

unite two metallic surfaces. The derivation is through the French 
from Lat. soldare, to make firm. 

-7 l n e  soft soiders are mainiy compounds of tin and iead, and 
vary widely in composition. Common tinner's solder is composed 
of equal parts of tin and lead, and melts at 370" ; plumber's solder 
has 2 of lead to I of tin. Excess of lead in plumber's solder ren- 
ders the solder difficult to work; excess of tin allows it to melt too 
easily. Pewterers add bismuth to render the solder more fusible, 
e.g., lead 4, tin 3, bismuth 2; or lead I ,  tin 2, bismuth I. Unless 
these are cooled quickly the bismuth separates out. The hard 
solders are the spelter and the silver solders. Soft spelter solder is 
composed of equal parts of copper and zinc, melted and granu- 
lated and passed through a sieve. As some of the zinc volatilizes 
the ultimate proportions are not quite equal. The proportion of 
zinc is increased if the solder is required to be softer or more fus- 
ible. A valuable property of the zinc is that its volatilization indi- 
cates the fusing of the solder. Silver solder is used for jewellery 
and other fine metal work, and has the advantage of high fusing 
points. The hardest contains from 4 parts of silver to I of copper; 
the softest 2 of silver to I of brass. Borax is the flux used with 
silver solder as with spelter. 

The specifications of the American Society for Testing Materials 
(1921) are of two classes, of which class A is made from new or 
virgin metal and class B has a t  least one-half virgin metal. For 
galvanized iron and zinc, only class A solders should be used. 
I n  general, that solder should be selected which has the least 
amount of tin required to give suitable flowing and adhesive qual- 
ities. The specified compositions are given in the following table 
as well as the temperature at  which melting begins, and the 
temperature of complete liquation. 

Melting Points of Solder Metal 

Composition I Grade / Melting Liquation 
Tin 1 Lead 1 Antimony 1 1 1  begins at 

Tin . 
OA . 
IA . 
IB . 
2A . 
2B . 
3'4 . 
3B * 

4A . 
4B " 

5A * 

5B . 
Lead . 

Per cent. 
100-00 

63.00 
50.00 
49'25 
45-00 
43-50 
40.00 
38.00 
37'50 
35'50 
33-00 
3 I .oo 
. . 

Per cent. 
. . 
37.00 
50'00 
50'00 
55.00 
55.00 
60.00 
60.00 
62.50 
62.50 
67.00 
67.00 
100'00 

Per cent. 
. . 

0'12 

0'12 

0.75 
0'12 

1'50 
0'12 
2'00 

0'12 
2 '00 

0'12 

2-00 

. . 

Degrees 
Fahrenhei 
449.6 
357.8 
357.8 
365.0 
357.8 
370.4 
357.8 
370'4 
357.8 
370'4 
357.8 
370'4 
620.6 

Degrees - 1  
Fahrenheit 
449.6 ' 
357.8 
415'4 
397'4 
437'0 
428.0 
458.6 
44 2 '4 
467.6 
411.8 
485.6 

, 455.0 
I 620.6 

- - 

The permissible variation in the tin is not over 1%. Copper 
should not exceed 0.08% in class A,  or 0.1 j in class B grades. 
Other impurities not to exceed 0.10%. Grades IA ,  IB ,  zA,  zB, 
gA and gB practically conform with the similarly numbered speci- 
fications of the Society of Automotive Engineers (1922). In addi- 

tion, S.A.E. specification No. 4 (1922) is a solder with lead 75%, 
tin 25, antimony 2.00 rnax., copper 0.08 max. in the A grade; tin, 
23%, antimony 2.00 max. and copper 0.15 max. in the B grade. 
This solder is for work that is to be coated with enamel and then 
baked, as it withstands higher temperatures than the others listed. 
The complete liquation points are 514.5' for grade A and 496.5" 
for grade B. 

Brazing Solder, or brazing spelter, consists of 50% t o  55% 
of zinc, the remainder being copper. This is cast into ingots and 
granulated under a drop hammer into grades known as "long 
grain," "short grain," "fine grain," etc. The Society of Automo- 
tive Engineers specification No. 45 (1922) calls for copper 
50-5z%, lead 0.50 max., iron 0.10 rnax., zinc remainder. This 
starts to melt at  1,560" and is completely melted at  1,600~. The 
material t o  be brazed may be dipped in molten brazing solder, or 
the solder in powdered form mixed with boric acid as a flux may 
be melted on the material in a furnace or by a torch. The alloy 
mainly used as brazing metal consists of 80% copper and 20% 

zinc. Brazing solder and metal are used to unite brass, copper, 
iron and steel in strong joints. Silver solder is  used by jewellers 
and for other fice metal work. The harc!est consists of 4 parts 
silver to I of copper; the softest, 2 parts silver to I of copper. 

Fluxes for soft solders consist of powdered rosin, hydrochloric 
acid "killed" by the addition of zinc scraps, and tallow-when 
used by plumbers; for brazing and with silver solder, powdered 
borax. Sal ammoniac is sometimes used in brazing copper. Fluxes 
used to prevent the oxidization of the metals are borax, cream 
of tartar, sal ammoniac, resin, chloride of zinc and hydrochloric 
acid. There are many soldering pastes and solutions on the market. 

SOLE, the name of flat-fishes of the genus Solea, which have 
the eyes small, on the right side, the head rounded in front, and 
the mouth small, curved, with teeth in the jaws of the blind side 
only. Several species are known from the Indo-Pacific and the 
eastern Atlantic. The common sole of Europe ranges from the 
North sea to the Mediterranean; it is a valuable food fish, which 
attains a length of 2 feet. It often burrows, and feeds mainly 
at  night, seeking worms and other small animals of the sand or 
mud by smell and touch. The American soles belong to another 
genus, Achirus; they are small and of no value. 

SOLENT, THE, a strait of the English Channel, between the 
mainland (the coast of Hampshire, England), and the coast of the 
Isle of Wight. I t s  length from Southampton-Water t o  the Needles 
is 15  m., and from Southampton Water to a line drawn from Bem- 
bridge Foreland to Southsea Castle is 12 m. The breadth is from 
2 9  to 4 m., but between Stone point and Egypt point i t  narrows 
to 13 m.; and 33 m. north of the Needles there springs from the 
mainland a great shingle bank, nearly 2 m. in length, which 
reduces the breadth of the Solent to a little over m. I t s  eastern 
portion is on the whole wider than the western. Hurst castle, 
a t  the western end. dates from the time of Henrv VIII. Here 
Charles I. was-im&isoned in 1648. The low coast of the main- 
land is broken by the estuaries of the Beaulieu river and the Lym, 
with the port of Lymington upon it. The coast of Wight rises 
more steeply, and the Medina, Newton and Yar estuaries open 
on to it. At the mouth of Southampton Water is a projecting bar 
like that of Hurst castle, and like it bearing a Tudor fortress, 
Calshot castle. The Solent is frequently the scene of yacht races, 
and its eastern portion has unique naval importance. The con- 
figuration of the coast causes a double tide in the strait. 

SOLESMES, a village of western France on the left bank 
of the Sarthe in the department of Sarthe, 29 mi. W.S.W. of 
Le Mans by road. Pop. (1936) 432. In  1010 a priory was founded 
at  Solesmes and placed under the authority of the abbey of La 
Couture of Le Mans. Suppressed at the revolution, it became a 
Benedictine monastery in 1830. In  1837 it was raised to the rank 
of abbey and a nunnery was later founded beside it,  but both in- 
stitutions were abandoned in 1901. The monastery church has 
two masterpieces of early 16th-century sculpture; one represents 
the burial of Christ, the other that of the Virgin. 

SOLF, WILHELM (1862-1936), German colonial politician, 
was born on Oct. 5, 1862, in Berlin. After studying Sanskrit and 
oriental languages in Calcutta, he returned to Germany and 
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entered the German colonial service, being sent to Soma. Here 
he first held the post of president of the municipal council (1899) 
a t  Apia under the old "condominium" of Great Britain, Germany 
and America, and afterward that of governor of German Samoa 
(1900). I n  1911 he was appointed German colonial secretary 
and effected considerable reforms in German colonial adminis- 
tration. When Prince Max of Baden's Ministry of desperation 
was formed towards the end of the FVorld War, Solf was ap- 
pointed foreign secretary on Oct. 3. 1918, and as such conducted 
the negotiations for the Armistice. He resigned on Dec. 17, 1918. 
I n  1920 he was German chargC d'Affaires, and from 1921 to 1928 
ambassador a t  Tokyo. H e  died Feb. 6, 1936. 

He was the author of Weltpolitik und Kolonialpolitik (1g18), and 
of Kolonialpolitik, Mein politisches Vermachtniss (1919). 

SOLFATARA, a volcanic vent emitting vapours chiefly of 
sulphurous character (whence the name, from Ital. soZjo, sulphur; 
the French geologists' term is soz~frikre). The typical example is 
the famous Solfatara, near Pozzuoli, in the Phlegraean Fields, 
west of Naples. This is an old crater which has not been in ac- 
tive eruption since A.D. 1198, but which is continuously exhaling 
heated vapours, chiefly hydrogen sulphide, sulphur dioxide and 
steam. Sal ammoniac occurs among the sublimates. The term sol- 
fatara has been extended to all dormant volcanoes of this type; 
and a volcano which has ceased to emit lava or ashes but still 
evolves heated vapours is said to have passed into the "solfataric 
stage." (See VOLCANO and FUMAROLE.) 

SOLFERINO, 5 m. W. of the river Mincio, was the scene of 
a battle between the Franco-Sardinians, commanded by Napoleon 
III . ,  and the Austrians under Francis Joseph. Defeated at Ma- 
genta, June 4, 1859, the Austrians under Gyulai retreated across 
the Mincio and reorganized their forces around Verona. Francis 
Joseph then assumed personal command, aided by Gen. Hess. 
His forces comprised two armies: I., Wimpffen; II. ,  Schlick; 
160,000 strong. Early on June 24, when neither army expected to  
encounter the other, the armies suddenly met at  the Mincio, 
both having assumed the offensive. The Franco-Sardinians, 
150,000 men, moved on a 25 m. front from Lake Garda to Caste1 
Goffredo. Outpost firing began a t  5.30 A.M., developing later 
into more serious fighting. At 7 A.M. Napoleon, who watched the 
encounter from the church tower a t  Castiglione, ordered his 
forces to advance on Solferino, situated on an elevation, seemingly 
strongly occupied. After desperate fighting it  was captured by the 
French Guards, entailing the sacrifice of thousands of lives. 
This brought about a distinct tactical advantage to  the French, 
the Austrians continuing to make further attempts to recapture 
this important point. Further south of Solferino, MacMahon 
captured Cassiano, but the Sardinians, under King Victor Em- 
manuel, vainly assaulted the Austrian lines south of Lake Garda, 
being thrown back on Revoltella by Benedek. At 2 P.M. Francis 
Joseph gave a fresh order to Wimpffen to advance resolutely 
and to thrust back the enemy south of Solferino, but all 
his attempts were abortive. About 4 P.M. the oppressive heat 
was succeeded by  a severe thunderstorm, of which the Austrians 
took advantage to retreat, except Benedek's troops. They ac- 
complished this unmolested, the French being too exhausted to  
pursue them. The Sardinians then again fell on Benedek, who, 
seeing the Austrian centre retreat, himself retired, keeping the 
enemy at  a distance. The Austrians re-crossed the Mincio that 
evening, having lost 22,000 men, the Allies 12,ooo troops. A 
meeting of the two emperors took place shortly afterwards at  
Villafranca, after which hostilities ceased. 

SOL1 (mod. Mezetlii), an ancient town of Asia Minor, on the 
coast of Cilicia. Colonists from Argos in Greece and Lindus in 
Rhodes are described as the founders of the town, which is first 
mentioned at  the time of the expedition of the younger Cyrus. 
I n  the 4th century B.C. i t  was so wealthy that Alexander could 
exact a fine of zoo talents. I n  the Mithradatic War, Soli was 
destroyed by Tigranes, but it was subsequently rebuilt by Pompey, 
who settled there many of the pirates whom he had captured, 
and called the town Pompeiopolis. Soli was the birthplace of 
Chrysippus the Stoic and of the poets Philemon and Aratus. The 
bad Greek spoken there gave rise to the term U O ~ O L K L U ~ ~ S ,  sole- 

cism, which has found its way into all the modern languages of 
Europe. Little remains of the ruins. 

SOL1 (mod. Soliais), a Greek city on the north coast of 
Cyprus, in the metalliferous country round Karavostasi. I t s  
territory was bounded by those of Marion, Paphos, Tamassus 
and Lapathus. I t  was believed to have been founded after the 
Trojan War (c. I 180) by the Attic hero Acamas ; and no remains 
have been found earlier than this. Soli is probably the town 
"Sillu," whose king Irisu was an ally of Assur-bani-pal of Assyria 
in 668 B.C. I n  Hellenic times Soli had little political importance, 
though it  stood a siege from the Persians soon after 500 B.c.; 
its copper mines, however, were famous, and a neighbouring 
monastery is dedicated to "Our Lady of the Slag-heaps" (Pamgia 
Skowgidtissa). I n  recent years the old mines have been reopened, 
and the tailings exploited. 

See W. H. Engel, Kypros (Berlin, 1841 ; classical authorities) ; J. L. 
Myres and M. Ohnefalsch-Richter, Cyprzis Museum Catalogue (Ox- 
ford, 1899 ; antiquities) ; G. F. Hill, Brit. Mus. Cat. Coins of Cy@us 
(London, 1904 ; coins). 

SOLICITOR, in England, an officer of the Supreme Court of 
Judicature qualified to  conduct legal proceedings for his clients: 
see also ATTORNEY. I t  seems that until 1873 there was a dis- 
tinction between the terms "solicitor" and "attorney." Solici- 
tors appear to  have been at  first distinguished from attorneys as 
not having the attorney's power to  bind their principals; subse- 
quently the distinction was between attorneys as agents in actions 
st law, and solicitors in chancery. I n  practice, however, the terms 
were synonymous, for it  was usual for attorneys to  be admitted 
as solicitors also. The Judicature Act 1873 enacted that all per- 
sons admitted as solicitors, attorneys or proctors of an English 
court should thenceforth be called solicitors of the Supreme Court. 

Every person, before he can become a duly qualified solicitor, 
nust serve an apprenticeship or clerkship to  a practising solicitor 
[or a term of years varying from three to five. Since 1922 he has 
Jeen required during one of those years to  attend a law school 
3rovided or approved by the Law Society (long known a s  the 
Cncorporated Law Society). Service under articles therefore 
:ombines academic training with practical experience. The clerk 
nust pass all the necessary examinations, he must be duly ad- 
nitted, and must take out an annual certificate to  practise. The 
~rganization of the profession is in the hands of the Law Society. 
Established 1827, and succeeding a society dating back to 1739, 
t was incorporated in 1831. The Solicitors Act 1922 transferred 
o the Law Society disciplinary powers long exercised by the 
:ourts. I ts  Discipline Committee may, after inquiry, strike off 
:he roll or suspend from practice solicitors convicted of crime or 
'ound guilty of professional misconduct. In  conjunction with the 
xovincial law societies it has taken over the organization of the 
~oluntary services of solicitors in the conduct of poor persons' 
:ases. Apart from its judicial and administrative authority the 
Law Society has frequently exercised powerful influence by  the 
ittitude which it  has taken towards proposed legislation. Mem- 
~ership of the society, which is not compulsory, is open to any 
iuly qualified practising solicitor. 

No person can be admitted as a solicitor unless he is a British 
subject, and has attained the age of 2 1  years. Though admitted 
IS a solicitor and his name entered on the roll, he is not a t  liberty 
o practise until he has taken out his annual certificate, the fee 
'or which is larger for London than for country practitioners. The 
lisqualification of women t o  become solicitors ceased in 1919. 

Solicitors now have a right to  practise in any court, i.e., in every 
iivision of the High Court, in every inferior court, in the ecclesias- 
ical courts (see PROCTORS), in the court of appeal, in the Privy 
'ouncil and in the House of Lords. Their right of audience, 
iowever, is restricted. They may appear as  advocates in  most 
)f the inferior courts, as before justices, magistrates, coroners, 
ind county courts. They have no right of audience, however, in  
he High Court of Justice (except in certain bankruptcy matters), 
lor in the Priby Council or House of Lords, where, from time 
mmemorial, the right has pertained t o  the bar;  but  they have 
ight of audience in chambers. 

Solicitors have for more than two centuries done all kinds of 



conveyancing, which, a t  one time, was claimed to be the exculsive 
business of the bar and scriveners. The Conveyancing Act 1881 
having made changes in the practice of conveyancing, the re- 
muneration of solicitors was placed upon a new basis by an order 
which provided scales of fees based on the amount involved in the 
transaction, not, as was generally the case before, simply on the 
length of the documents perused or prepared. 

All communications which pass between a solicitor and his cli- 
ent are privileged; so also is any information or document which 
he has obtained in his professional capacity on behalf of his 
client. The relation of solicitor and client disqualifies the former 
from dealing with his client on his own behalf, while it gives him 
a lien for his professional charges, over the deeds, etc., of the 
client in  his possession. A solicitor's remuneration is minutely 
arranged by statute. H e  has no power of recovering more from 
his client than his statutory charges, and he is liable to be sued 
fpr damages for negligence in his client's behalf. Certain personal 
privileges belong to a solicitor. H e  is free from serving on juries, 
nor need he, against his will, serve as a mayor, sheriff, overseer 
or churchwarden. 

I n  Scotland "law agent" is the general term devised by the 
legislature to embrace the various writers, solicitors and procura- 
tors entitled t o  practise as  agents in the supreme and inferior 
courts. The Law Agents (Scotland) Act 1873 now regulates the 
admission of applicants to  the roll of law agents entitled to prac- 
tise in Scotland. The apprenticeship varies from three to five 
years and the applicant must also pass a general examination and 
an examination in law unless he is a university graduate. A law 
agent is removable from the roll upon a petition to  the court of 
session. Separate rolls are kept of law agents entitled to  practise 
(a)  in the court of session and (b)  in each of the sheriff courts. 
As in England, the law agent has a limited right of audience, i.e., 
only in  the bill chamber of the court of session and in the inferior 
courts. Many law agents are members of one or other of the 
incorporations of which the principal are His Majesty's writers 
to the signet, the solicitors in  the supreme courts, the faculty of 
procurators in Glasgow, and the society of advocates in Aberdeen. 
I n  the United States the term solicitor is used in some States in 
the sense of a law agent practising before a court of equity. 

Some of the great public offices in  England and the United 
States have their solicitors. I n  England the Treasury solicitor 
fills an especially important position. H e  is responsible for the 
eriforcement of payments due to  the Treasury, and conducts gen- 
erally its legal business and that of most Government depart- 
ments. The office of king's proctor is combined with that of 
Treasury solicitor. The Treasury solicitor as nominee of the 
Crown acts as administrator of the personal estate of an intes- 
tate which has lapsed to the Crown, and as king's proctor inter- 
venes in cases of divorce where collusion is alleged (see PROCTOR). 
I n  Ireland solicitors called Crown solicitors are attached to each 
circuit, their duty being t o  prepare the case for the Crown in all 
criminal prosecutions. I n  the United States the office of solicitor 
to the Treasury was created by Act of Congress in 1830. His prin- 
cipal duties were t o  take measures for protecting the revenue and 
to deal with lands acquired by the United States judicial process 
or vested in  them by  security for payment of debts. 

See E. 3. V. Christian, A Short History of Solicitors (1896) ; A. 
Cordrey, The Law Relating to Solicitors (1878)  ; A. P. Poley, Law 
Affectirtg Solicitors (1897) .  

SOLICITOR-GENERAL, in England, one of the law of- 
ficers of the Crown, first appointed by  letters patent in 1461 as 
deputy of the attorney-general (q .v . ) ,  and so called because he 
was more concerned with matters in chancery. His duties are 
now practically the same as those of the attorney-general, to 
whom he is subordinate, and whose business and authority de- 
volves upon him in case of a vacancy. The position of the solicitor- 
general for  Scotland in the main corresponds with that of the 
English solicitor-general. H e  ranks next to the lord-advocate. In  
the United States the office of solicitor-general was created by 
Act of Congress in 1870. 

SOLIDS, GEOMETRIC. The term solid is not widely used 
in geometry as a precise generic term, but it commonly appears 
in  the names of certain special classes of geometric configurations. 

A geometric configuration is any set of points in space which, 
unless the contrary is stated, is understood to be the space of 
euclidean three-dimensional geometry. We may set down that 
any geometric configuration is a geometric solid, or simply a solid, 
if every point of the configuration is the centre of a sphere whose 
interior contains only points of the configuration, and if the con- 
figuration is not composed of two configurations which have no 
points in  common and which are such that every point of each 
configuration is the centre of a sphere whose interior contains only 
points of that configuration. It will be seen readily that according 
to this definition the interior of a sphere is a solid, while the con- 
figuration consisting of that interior and the sphere, i.e., the 
spherical surface, is not a solid. I t  is easy to  modify the given 
definition so as to  permit calling the latter configuration a solid. 
This requires making precise the idea of the boundary of a 
configuration. A boundary point of a configuration is a point 
such that every sphere having it as centre contains points of the 
configuration and also points which do not belong t o  the configura- 
tion. A boundary point of a configuration need not belong to the 
configuration. The set of all boundary points of a configuration is 
called the boufzdary o j  the conf iurat inn  We shall nnw define a 
solid as any configuration consisting of a solid according to the 
original definition and the boundary of the latter configuration, 
and shall refer to the latter configuration as the interior of the 
solid thus newly defined. There are simple solids such as those 
commonly referred to as the sphere, cube, pyramid, ellipsoid, 
cylinder and the less simple ones, such as the torus or anchor ring 
and a sphere with a number of holes bored through it, and so on to 
solids of great complexity; e.g.,  the abstract analogue of natural 
objects, such as a sponge or the steel framework of a building. 
The task of making a complete detailed classification of solids is 
thus an enormous one. For certain restricted, though important, 
classes of solids the problem of classification has been solved to 
such an extent that the associated theory is an interesting and 
important chapter of mathematics. An example of such a class 
is the class of polyhedra, which is taken up in some detail below. 

A useful procedure in attacking the general problem of classi- 
fication is the study of the boundaries of solids. Although several 
solids may have the same boundary the ambiguity thus arising in 
the determination of a solid by its boundary is easily settled in 
the case of a great class of solids; viz., all those which have been 
studied in a systematic way. Thus a classification of the bound- 
aries of solids determines a classification of solids. The bound- 
aries of solids may be extremely complicated configurations, but 
in the case of the solids of the large class just referred to  the 
boundaries have a speciality which is sufficient for a quite com- 
plete classification and theory. The solids referred t o  are those 
whose boundaries are closed surfaces. A sphere, a torus, a poly- 
hedron are examples of closed surfaces, and a more complicated 
example of such a surface is the surface of the solid which results 
from boring any number (finite or infinite) of holes, properly 
located, through a sphere. A precise definition of the concept of 
closed surface will not be given now and an ordinary intuitive 
counterpart of that concept will serve provisionally. 

I n  studying the properties of solids, it is helpful to  divide those 
properties into metric and non-metric properties. A general 
property of the latter kind involves merely the way in which parts 
of the solid are attached to each other, i.e., the connection of the 
solid; while a metric property refers to  size and shape, thus in- 
volving a comparison with other solids in regard to such relations 
as congruence and similarity. A special kind of non-metric prop- 
erty, sometimes called descriptive, involves such notions as linear- 
ity, parallelism and convexity. The non-metrical properties are 
the more primitive and simple, but metrical relations (such as 
congruence) are also fundamental. 

P o l y h e d r a l  Solids.-In the study of solids aid is  obtained 
from the study of a special class, polyhedral solids, i.e., solids 
bounded by configurations formed by polyhedra. The theory of 
polyhedra suggests means of classifying more general solids and 
also methods of attack in the solution of problems of more general 
solids. Furthermore, the fact that any solid can be approximated 
to as closely as desired by a polyhedral solid adds to  the impor- 
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tance of the theory of such solids to a study of solids in general. 
A precise formulation of the fact just alluded to is the following: 
If S denotes any solid, then there exists a sequence of polyhedral 
solids, PI ,  Pz, Pg, . . ., P, . . ., such that every point of the 
solid P n  is a point of the interior of S and also of the interior of 
the solid P,+1, and every point of the interior of S is a point of 
the interior a polyhedral solid P, of the sequence. I n  particular, 
there exist such sequences of polyhedral solids such that each 
polyhedral solid is composed of a finite number of cubes such that 
no two of the cubes have interior points in common and every 
cube has a face in common with another one of the cubes. An- 
other method of approximating to a solid by means of polyhedral 
solids is that in which the vertices of the approximating polyhedral 
solids are points of the boundary of the given solid, or, as it is 
usually stated, the polyhedron which bounds the polyhedral solid 
is inscribed in the boundary of the given solid. However, the 
existence of sequences of approximating polyhedral solids of the 
latter kind has been established only in the case of special solids. 

POLYHEDRA 
Definitions.-According to  the definition of polyhedral solids, 

i t  is immediately evident that the theory of polyhedra is of 
much importance in the study of those solids. Preparatory to 
the consideration of the properties of polyhedra the following 
definitions are made. A segment is the set of all points of a 
(straight) line which are between two points of that line, and 
each of the latter points is called an e9zd of the segment. A simple 
pol3~go~z is a finite set of points (vertices of the polygon) and seg- 
ments (sides of the polygon) such that (a)  each point of the set 
is the end of two and only two segments of the set, (b)  the ends 
of each segment of the set are points of the set, (c) no two ele- 
ments (i.e., points or segments) of the set have a point in common, 
and finally (d)  no proper subset of the set of points and segments 
satisfies (a),  (b) and (c). I t  is a theorem of euclidean plane 
geometry that every simple polygon in a plane a is the planar 
boundary of a unique connected region of finite extent which 
is contained in a. The planar boundary of a set of points in a 
plane and a connected region in a plane are the two-dimensional 
a~alogues of the boundary of a solid and the interior of a solid 
respectively as defined above, circles of the plane replacing the 
spheres in the definitions referred to. Saying that a set of points 
is of finite extent means that it  is contained in the interior of a 
sphere. The planar region thus determined by a simple plane 
polygon is called a polygonal region. 

A finite set of points, segments and polygonal regions is called 
a polylzedron, if and only if (a)  every segment of the set is 8. 
side of the boundaries of two and only two polygonal regions of 
the set, and every side of the boundary of a polygonal region of 
the set is a segment of the set, (b) every point of the set is an 
end of a t  least one segment of the set, and the ends of any seg- 
ment of the set are points of the set, (c) if P is any point of the 
set, the set a of all polygonal regions of the set whose boundaries ' have P as a vertex form a cycle, i.e., every segment of the set 
which has P as an end is a side of the boundaries of two polygonal 
regions of the set a and no proper subset of a has that property, 
(d)  no two elements (i.e., points, segments or polygonal regions) 
of the set have a point in common, and (e) there is no proper 
subset of the set of points, segments, and polygonal regions which 
satisfies (a) ,  (b ) ,  (c) and (d). By omitting some of the condi- 
tions of this definition, more general configurations which are 
also called polyhedra are defined thereby, and the set just defined 
is called a simple or a n  ordinary polyhedron. Just so there are 
polygons which are not simple and which are defined by less re- 
strictive definitions than that given above. I n  what follows, the 
words polygon and polyhedron signify respectively, simple polygon 
and simple polyhedron. Despite the qualifying term simple, the 
class of simple polyhedra has a most interesting and important 
theory which still leaves much to be done. 

Non-met r ica l  Properties.-That every polyhedron is the 
boundary of a unique solid of finite extent and also the boundary 
of a unique solid not of finite extent is a theorem of euclidean 
three-dimensional geometry which requires a proof of considerable 

length. This theorem is analogous to the theorem of euclidean 
two-dimensional geometry concerning the separation of a plane 
by a polygon contained in i t ;  but a t  this point the spatial theory 
becomes much richer. Considering merely the internal connection 
of the elements of a polygon, one is very much like the other, 
but in the case of polyhedra that is not so. Besides polyhedra such 
as the tetrahedron, cube octahedron, etc., there are those which 
can be obtained by cutting one or more square holes out of the 
limited solid bounded by a cube, tetrahedron, etc. Between a 
polyhedron thus obtained and a cube or tetrahedron there is a 
fundamental difference. The diagram illustrates one of these 

polyhedra of more complicated structure. 
I t  consists of 16 vertices, 32 edges and 16 
faces. I n  the case of a cube any polygon P 
consisting of vertices and edges of the cube 
separates the cube; i.e., there is a pair of 
points (and, of course, many pairs) of the 
cube, which do not belong to any polygonal 
line which is made up of points of the cube 
and which.contains no points of the poly- 
gon P. ( I t  should be emphasized that the 

terms cube, tetrahedron, octahedron, etc. are used here to  denote 
polyhedra and not solids bounded by  certain polyhedra.) 

In  the case of the polyhedron of the illustration the polygon 
ABCDA does not separate that polyhedron in the above sense; 
however, any pair of polygons contained in the polyhedron, i.e., 
every vertex and every point of the sides of the polygon, are points 
which are either vertices or belong to edges and faces of the poly- 
hedron, and having no points in common separates the polyhedron 
in the sense that a set S of polygons separates a polyhedron a if 
the polygons of S are contained in T and if there are two points 
of n such that any polygonal line which contains them and which 
is contained in a also contains a point of a polygon of S. For any 
polyhedron there exists a finite set T of polygons which have no 
points in common and such that the set T does not separate the 
polyhedron, while any set of non-intersecting polygons on the poly- 
hedron, which contains more polygons than T, separates the poly- 
hedron. The number of polygons in the set T is called the genus 
of the polyhedron. Thus it  can be easily shown that the cube, 
tetrahedron, and the more common polyhedra are of genus zero, 
while the genus of the polyhedron of the above illustration is one. 
Speaking roughly, a polyhedron of genus p is not disconnected 
when it is cut along the circuits (polygons) of a certain set of p 
circuits, but it is disconnected when cut along any # + I  circuits. 

A most important theorem may now be stated. If v= the 
number of vertices, e =  the number of edges, and f =  the number 
of faces of a polyhedron of genus p, then v -e+ f = 2 - ap. Thus 
in the case of the polyhedra of genus zero (such as the cube, 
octahedron, and icosahedron) v-e+ f = 2 ,  while for the poly- 
hedron illustrated above v-e+f =o. The  number v-e+f is 
called the characteristic of the polyhedron. A remarkable fact in 
this connection is that, if two polyhedra have the same character- 
istic (or genus), then a subdivision of the elements of each exists 
so that the polyhedra thus derived are isomorphic; i.e., any vertex, 
edge and face of one is paired respectively with a vertex, edge 
and face of the other such that a pair of elements of the first 
polyhedron which are incident corresponds to a pair of elements 
of the second polyhedron, which also are incident, and conversely. 
Thus, if a vertex A' and an edge a' of the second polyhedron are 
paired with the vertex A and the edge a of the first polyhedron 
respectively, and if A is an end of a, then A' is an end of a'; and 
similarly if a vertex and a face or an edge and a face are incident. 
The integer 2 minus the characteristic of a polyhedron is known 
as the connectivity number of the polyhedron and, as implied 
above, for a polyhedron in euclidean three-dimensional space it  
is either positive and even, or zero. 

Classes of Polyhedra.- In the theory of polyhedra, considered 
merely as sets of objects, called vertices, edges and faces, which 
satisfy the relations of incidence and order of the definition of a 
polyhedron given above and which are not sets of points in any 
particular space, it is shown that there exists a polyhedron having 
any positive integer or zero as its connectivity number. I n  this 
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theory two classes of polyhedra are distinguished. Any polyhedron 
of one of these classes has the property that there is a t  least one 
polygon on it  which does not separate any region which is on the 
polyhedron and which contains the polygon. The term region is 
used here in a sense which, though analogous to, is a simple exten- 
sion of, its meaning given above. All other polyhedra make up the 
other class. Polyhedra of the latter class are sometimes said to be 
two-sided; those of the former one-sided. The basis of this ter- 
minology is suggested above in reference to the separation of 
euclidean space by polyhedra. Only two-sided polyhedra exist in 
euclidean space and any two-sided polyhedron is isomorphic with 
a polyhedron in euclidean space. A generalized polyhedron (see 
below) in euclidean space may be one-sided. 

The terms non-orientable and orientable are also applied t o  
polyhedra of the former and latter classes respectively, because 
either of two senses can be defined on an orientable polyhedron 
just as in the case of the euclidean plane or sphere, while that is 
impossible in the case of so-called non-orientable polyhedra. I n  
the general theory of polyhedra, also called ma&foids (q.v.1 in 
that context, the above equation relating a, e, f and p holds for 
all orientable polyhedra, while the equation v- e+f = 2-9 is the 
corresponding equation for non-orientable polyhedra, the letters 
in both cases having analogous meanings. In  the following, as in 
what preceded this digression, it  is understood that the polyhedra 
are in euclidean three-dimensional space, and are therefore two- 
sided or orientable. 

Classification of Polyhedra.- It is suggested immediately 
that polyhedra may be classified according to genus but then the 
question of a finer classification arises. The goal is the complete 
description of the classes so that any two polyhedra of the same 
class and no two of different classes are isomorphic. Each of the 
classes of such a classification shall be called a type. I t  is obvious 
that the polyhedra of the same class have the same genus, but that 
the converse is not true. I t  is also obvious that polyhedra which 
are not isomorphic may form the boundary of the same solid. No 
such exhaustive classification has ever been completed, not even 
for the class of all polyhedra of genus zero. 

A most useful general method of thus classifying polyhedra is 
based on the problem of the determination of all types of poly- 
hedra of f + I  faces or V + I  vertices, assuming that all the types 
of polyhedra of f faces or v vertices, respectively, are known. For 
example, any type of convex polyhedron (for definition see below) 
of f + ~  faces can be obtained by cutting with a plane all the faces 
of a certain convex polyhedron of f faces, which are incident with 
the same vertex. I n  the case of the special convex polyhedra 
which have only vertices which are incident with three and only 
three edges, this process of "cutting off the corners'' results in a 
polyhedron of the same speciality and gives a comparatively com- 
plete result. If $ ( f )  denotes the number of types of convex poly- 
hedra which have f faces and all of whose vertices are incident 
with exactly three edges, then $ (4) =I ,  $ ( 5 )  = I ,  $ (6) = 2, 
11. ( 7 )  =5, $ (8) =14, # (9)=50, and $ (10) =233. 

Very little, indeed, is known of the general behaviour of the 
function # (f) .  If the polyhedra also satisfy the special condition 
that each polyhedron contains a face which is adjacent to all of 
the remaining faces, then a recursion formula for the value of 
rC, ( f )  is known, but even in this very special case it  is sufficiently 
complicated. A similar degree of completeness exists in the theory 
of the convex polyhedra, i.e., the so-called duals of those just 
considered, i.e., those which have only triangular faces. A poly- 
hedron is said to  be the dual (see DUALITY) or reciprocal of an- 
other if each vertex of the former is paired with a unique face of 
the second, so that thereby every face of the second is paired with 
just one vertex of the first, and if each edge of the first is paired 
with a unique edge of the second in a reciprocal way, and if a pair 
of incident elements of the second polyhedron corresponds to a 
pair of incident elements of the first. 

Another general procedure in studying diflerent types of poly- 
hedra consists of making simple replacements of some of the ele- 
ments of a polyhedron by new elements. For example, a face may 
be replaced by the two faces and the edge. which result from the 
division of the original face by a line which cuts its boundary in 

exactly two points, and different replacements are made according 
as the dividing line passes through no vertex, one vertex or two 
vertices incident with the face. For some such replacements the 
type of the polyhedron is not changed, while for others the type 
of the resulting polyhedron is different from but simply related 
to that of the original one. Many important theorems result from 
the consideration of such replacements of elements. 

R e g u l a r l y  Connected and Convex  Polyhedra.- In the 
case of certain special but important classes of polyhedra, the 
general ideas considered above lead to quite complete information 
%bout those classes. An important sub-class of polyhedra is that 
which consists of regularly connected polyhedra. A polyhedron 
is said t o  be regularly connected if every pair of vertices of the 
polyhedron which are incident with two of its faces are the ends 
of an edge of the polyhedron, which edge is also incident with 
those two faces. The type of a regularly connected polyhedron is 
completely determined by the incidence relations of its vertices 
and faces. Also, if the boundary of a face of a regularly con- 
nected polyhedron is removed the remaining set of vertices and 
edges is connected, but the converse, as is easily seen, is not true. 
I t  is interesting to note that the converse of the original statement 
with the phrase "regularly connected polyhedron" replaced by 
"polyhedron of genus zero," is true but not the modified state- 
ment. Finally there is the important special case of a regularly 
connected polyhedron of genus zero. Such a polyhedron will be 
said to  be convex-like, because with regard only to incidence rela- 
tions of its elements i t  does not differ from a convex polyhedron. 
The precise fact is given in the fundamental theorem that every 
convex-like polyhedron is of the same type as that of a certain 
convex polyhedron. As an important preliminary theorem here 
we have that every convex-like polyhedron is derivable from a 
tetrahedron by  simple replacements of elements such as referred 
to  above. 

A convex polyhedron, already referred to several times, is de- 
fined in several equivalent ways. One definition requires that no 
line which is not in the plane of any face of the polyhedron con- 
tains more than two points of the elements of the polyhedron, and 
another is that, if a is any face of the polyhedron, then all of the 
elements of the polyhedron except a and the vertices and edges 
incident with a are on the same side of the plane which contains 
a .  Again, a polyhedron which forms the boundary of a convex 
solid is a convex polyhedron, where by a convex solid is meant a 
solid which is such that, if two ends of a segment are points of the 
solid, then every point of the segment is a point of the solid. 
I t  is worth noting that these definitions require that a convex 
polyhedron be contained in a three-dimensional space, while the 
concept of a convex-like polyhedron is independent of any sur- 
rounding space. 

Some further results of the foregoing will now be noted. If 
v ,  e and f respectively denote the number of vertices, of edges 
and of faces of a polyhedron then, since at  least three edges are 
incident with each vertex and also' with each face, 3 v s  2e and 
3 g 5 2 e ;  and if the polyhedron is of genus zero, then 
v-e+f=n. Conversely, it  is proved that, if v, e and f are 
positive integers which satisfy these three conditions, the two 
inequalities and the equality, then there exists a polyhedron, in 
particular a convex polyhedron, with v vertices, e edges and f 
faces. Further, i t  follows easily from the latter equality that 
every polyhedron of genus zero and, therefore, in particular 
every convex polyhedron (for it  is shown easily that the genus 
of a convex polyhedron is zero) has a t  least one face that is 
bounded by a polyhedron of either 3 ,  4 or 5 sides, and a t  least 
one vertex which is incident with 3, 4 or 5 edges, and has at  least 
either one triangular face or one trilinear vertex, i.e., a vertex 
incident with exactly three edges. Also, there exist polyhedra and, 
in particular, convex polyhedra having any number of edges, if 
that number is an integer greater than five and different from 
seven. There is no polyhedron having exactly seven edges. 
Finally a fact that is remarkable (even in view of the greater 
richness of the theory of polyhedra in euclidean three-dimen- 
sional space as compared to the theory of polygons in a plane) 
is that there exist polyhedral solids, evidently not convex, in 
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euclidean three-dimensional space, which are not decomposable 
into a finite number of tetrahedral regions which have no 
points which are not on their boundaries in common, and whose 
vertices are vertices of the polyhedral solid. That an analogous 
decomposition of a polygonal region into triangular regions always 
exists is a theorem of euclidean plane geometry. 

Met r ica l  Propert ies  of Polyhedra.- The preceding exposi- 
tion has been concerned largely with non-metrical properties. I n  
succeeding paragraphs metrical properties of polyhedra are also 
considered. These properties being based on the intuitive notions 
of size and shape were the chief objects of study in the very 
early development of the subject. The chief topics here are the 
congruence of polyhedra and the properties of polyhedra which 
have elements or groups of elements which are congruent respec- 
tively. Two configurations are said to be congruent in  the narrow 
sense if, and only if, one can be transformed into the other by a 
rigid motion. Two configurations are said to be congruent in 
the broad sense if, and only if, one can be transformed into the 
other by  a succession or product of a finite number of rigid mo- 
tions and planar symmetries; i.e., reflections in a plane. An 
equivalent set of definitions is the following: Two configurations 
are congruent in the broad sense if, and only if, the points of one 
are in  one-one correspondence with the points of the other such 
that the distances between pairs of corresponding points are 
equal. If sense as well as distance is preserved by the correspond- 
ence, then and only then are the two configurations congruent in 
the narrow sense. The terms of these definitions have precise 
abstract meanings but in order to  save space they are omitted 
here; their ordinary meanings should give a sufficient under- 
standing. 

An outstanding theorem on the congruence of polyhedra is that 
if two convex polyhedra are isomorphic such that corresponding 
faces are congruent, then the polyhedra are congruent in the broad 
sense. The theorem is obviously not true in the case of polyhedra 
which are not convex, and an interesting theory concerning the 
infinitesimal .and finite deformations of non-convex polyhedra, 
which preserve length, presents itself. 

Regular and Semi-regular Polyhedra.-The question of the con- 
gruence of polyhedra suggests the consideration of a single poly- 
hedron whose elements satisfy certain relations of congruence. 
At the extreme of speciality there are the so-called regular poly- 
hedra. Because of their very conspicuous regularity they are 
among the oldest objects of study in the theory of polyhedra. 
A polyhedron is a regular polyhedron if, and only if, the bound- 
ary of each face is a regular polygon which is congruent to the 
boundary of every other face and each polyhedral angle of the 
polyhedron is regular, i.e., having congruent face angles and 
dihedral angles resp., and congruent to every other polyhedral 
angle of the polyhedron. There are exactly five types of regular 
polyhedra; further details of,  these are given in the table below. 
A generalization of the regular polyhedra are the Archimedialz 
polyhedra; all the faces of such a polyhedron are bounded by 
regular polygons, not all congruent to  each other, and all the 
polyhedral angles are convex and congruent to each other. There 
are thirteen types of such polyhedra besides the semi-regular 
prisms and prismoids. 

A prism is a polyhedron of which two faces, called its bases, 
lie in parallel planes and each of the remaining faces is bounded 
by a parallelogram and is adjacent to each base. A prismoid is a 
polyhedron which also has two faces, its bases, which are in 
parallel planes, while each of its other faces is triangular and 
incident with a vertex of one base and a side of the other. If 
every face of a prism or prismoid is regular, i.e., bounded by a 
regular polygon, and if the bases of the prismoid are congruent, 
then the prism or prismoid are said to be semi-regular. The 
Archimedian polyhedra and their reciprocals form the class of the 
so-called semi-regular polyhedra. The semi-regular polyhedra 
can be obtained by such simple operations as taking plane sections 
of and combining regular polyhedra, and by  dualizing. For 
example, the cuboctahedron is obtained by cutting off the vertices 
of the cube or octahedron by planes passing through the mid- 
points of the edges; the icosidodecahedron by a similar treat- 

ment of the dodecahedron or icosahedron. The reciprocals of 
these two Archimedian polyhedra are respectively the rhombic- 
dodecahedron and the rhombic triacontahedron, which have in all 
twelve and thirty faces respectively, each face being a rhombus. 
For further details of semi-regular polyhedra, see table p. 945. 

The idea of semi-regular polyhedra leads to  the later generaliza- 
tion of the notion of regularity, which is contained in the idea of 
a polyhedron transformable into itself by a congruence transfor- 
mation, in the broad sense, such that any polyhedral angle 
of the polyhedron is transformed thereby into any other. Re- 
ciprocally there is defined a polyhedron which is transformable 
into itself by a congruence transformation so that any face of 
the polyhedron is transformed into any other. Polyhedra of the 
former kind have a circumscribing sphere while those of the 
latter have an inscribed sphere. The mere requirement of the 
congruence of all of the polyhedral angles or of all of the faces of 
a polyhedron does not imply the existence of a circumscribing or 
an inscribed sphere respectively. Archimedian polyhedra are 
polyhedra of the former kind which have their faces bounded by 
regular polygons which are not all congruent to each other. A 
complete classification of the convex polyhedra satisfying this 
more general definition of regularity has been made, according to 
the kind of faces and the various relations of symmetry which 
are satisfied, and the number of distinctive types is finite. When 
the requirement of convexity is removed the complexity of the 
problem of classification is very great, and no classification of 
any satisfying degree of completeness has been made. I n  con- 
formity with the present viewpoint a regular polyhedron may 
be defined as a polyhedron which is transformable into itself by 
a congruence transformation, in the broad sense, so that any 
vertex is transformed into any other vertex, any edge incident 
with the former vertex into any edge incident with the Jatter 
vertex, and any face incident with the former edge into any 
face incident with the latter edge. 

The notion of symmetry furnishes another basis for the investi- 
gation of properties of regularity of polyhedra. I t  is a funda- 
mental concept in the definition of an important class of poly- 
hedral solids known as crystals. A configuration is called sym- 
metrical if it admits of a congruence transformation, in the broad 
sense, into itself, which is not the identity. In  this scheme of 
classification, two configurations are in the same class if the 
group of congruence transformations which transform one of 
the configurations into itself is the same as the group of con- 
gruence transformations which transform the other into itself. 

A Crystal.-A crystal is a solid whose boundary is a polyhedron 
which has the following properties: I n  the first place its vertices, 
edges and faces are respectively on points, lines and planes of a 
rational space net. A rational space net is the set S of all points, 
lines and planes such that there are five points, P I ,  Pz ,  PQ, P4 and 
Pg, no four of which are in a plane, such as the vertices of a 
tetrahedron and a point interior thereto, with the property that 
if a denotes any element (point, line or plane) of S, then there 
exists a finite sequence of elements of S ,  P I ,  Pz ,  PB, P4, P5, a , , a , ,  
a,, . . ., a,, a, such that the first five elements are the five points 
mentioned above and any other element of the sequence is 
uniquely determined by being common to or containing preceding 
elements of the sequence. Secondly, the polyhedron is trans- 
formed into itself by the transformations of a finite group of 
congruence transformations, in the broad sense, which transform a 
rational space net into itself. Such a group is known as a crystallo- 
graphic group. There exist thirty-two crystallographic groups 
which thus determine the same number of classes of crystals. 

General ized Polyhedra.-At this point, perhaps, there should 
be mentioned a generalization of the notion of regular polyhedron, 
which is obtained by generalizing the idea of a polyhedron itself, 
although these generalized polyhedra are not the boundaries of 
unique solids. The boundary of a face of a polyhedron is, as 
stated early in this article, a simple plane polygon. A general- 
ized polygon satisfies the conditions of the definition of a simple 
polygon, except that one which states that no elements of the 
polygon have a point in common. (One might generalize further 
by requiring an even number, not necessarily two, of sides inci- 
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Tables Giving Data of Regular and Semi-regzdar Polyhedra 

P Name l f l v l e I m / m ~ / m ~ / n n ~ I n ~ l s l s ~ I s ~ I  

. . . .  

. . . . .  

. . . . .  
. . . .  

. . .  
. . . .  Truncated cube 

Truncated octahedron . . .  ' Truncated dodecahedron . . .  3 Truncated icosahedron . . .  
. . . .  3 Semi-regular prism 

& Cuboctahedron . . . .  
g Small rhombicuboctahedron . . . . . .  a 1 Icosidodecahedron 

Semi-regular prismoid . . .  
. . . . . .  4 Snub cube 

2 Snub dodecahedron . . . .  
-4 Great rhombicuboctahedron . . 

I Great rhombicosidodecahedron . 
Small rhombicosidodecahedron . 

I--- - 

-- 

Name e m rill ma a~ a~ a P 

stellated dodecahedron 30 5 1 2  3 I 2 3 4 
dodecahedron . 12 30 3 1 2  5 2 I 3 4 

Great stellated dodecahedron . 20 30 5 1 2  3 2 I 7 
. . .  

0 

30 3 2 0  5 I 2 7 0 

GEOMETRIC SOLIDS IN GENERAL 

dent with each vertex.) A regular generalized polygon is defined 
accordingly; e.g., any regular generalized polygon, sometimes 
called a star polygon, with n vertices is obtained by joining in 
order every k th  vertex of a regular simple polygon of n vertices, 
where k is  any integer between I and n/z. 

In  an analogous way the notion of a generalized polyltedron is 
defined; i.e., by  relinquishing the condition that two elements 
have no points in  common, and a t  the same time allowing a face 
to be determined by a generalized plane polygon. The generalized 
polygon is not the boundary of the face in the ordinary sense. 
For  example, the sides of each pentagon which bounds a face of 
a regular dodecahedron when prolonged form a star pentagon, 
and all such star pentagons determine the faces of the great do- 
decahedron. The latter generalized polyhedron is regular in  a 
sense which is an obvious extension of the meaning of that term 
as applied t o  ordinary polyhedra. There are just four such regu- 
lar generalized polyhedra and detailed data concerning them are 
given in an accompanying table. The other definitions involving 
the idea of regularity as applied t o  ordinary polyhedra evidently 
admit of like extension so as to  apply to  generalized polyhedra, 
and many interesting types of generalized polyhedra accordingly 
present themselves. 

Explalzation o f  Tables.-The symbols of the tables have the fol- 
lowing meanings: f denotes the number of faces of the poly- 
hedron, v the number of vertices, and e the number of edges; of 
the f faces, mz are bounded by  polygons of m sides, and mz of 
these ml faces are incident to  each vertex. Similarly, in the 

of the numbers %, nz and s, sl, S p .  a is the number 
of times that the projection of the generalized polyhedron from 
its centre on t o  a sphere about that centre covers the sphere; a1 
and a2, are respectively the analogous numbers for a polygon 
which determines a face of the polyhedron, and for a polyhedral 
angle of the polyhedron; p is the genus of the polyhedron (the 
genus of all polyhedra in the first table is, of course, zero). Each 
polyhedron of a bracketed pair is dual to the other; the tetra- 
hedron is self-dual. 

The  boundary of a solid may consist, of course, of several poly- 
hedra; e.g., a cube and one or more smaller cubes inside of the 
former. Some of these polyhedra may have points in common. 
The great diversity of such disconnected boundaries makes classi- 
fying them difficult; a rough classification is according to the num- 
ber of pieces into which the boundary falls. As remarked earlier, 
the boundary of a soiid may be a closed surface or consist of a 

number of such, or it may be a set of points of great irregularity. 
Solids with such irregular boundaries can be obtained by limiting 
processes in which certain constructions are repeated an infinite 
number of times. 

The study of the general properties of solids of the class of 
solids whose boundaries are closed surfaces is made along lines 
suggested by  the theory of polyhedral solids, a sub-class of the for- 
mer; for a closed surface can be transformed continuously into a 
polyhedron. This property may be taken as the defining property 
of a closed surface. The concept of genus carries over directly, 
when simple continuous curves are used in place of thc polygonal 
lines and polygons of the definition of that term given above. 
Simple examples of closed surfaces are the sphere, ellipsoid, the 
surface of a cone, of a cylinder, and of an anchor ring, i.e., a torus. 
With regard only to the primitive properties of continuity and 
connectivity, the first four closed surfaces are not different; the 
torus, however, is different from all of the other four. The genus 
of each of the first four is zero, that of the torus, one; it  is 
impossible t o  transform continuously the torus into any of the 
others, but any one of the first four can be continuously trans- 
formed into any other. The similarity between the torus and the 
polyhedron illustrated above should be noted; the genus of each 
is unity and either is continuously transformable into the other. 
When projective or metric properties are regarded, distinctions 
between any two of the examples cited immediately appear. (See  
MATHEMATICAL MODELS.) 

See V. Eberhard, Zur Mof'Phologie der Polyeder (Leipzig, 1891) ; 
M. Briickner, Vielecke 24nd Vielfldche (Leipzig, 1900) ; E. Steinitz, 
"Polyeder und Raumeinteilungen," Encyklopadie der math. Wissen- 
schaften, B d .  1111, Heft y (Lelpzig, 1922) ; C. Wilner, Ueher Vielecke 
und Vielfluche (Leipzig, 1864) ; 0. Veblen and J. W. Young, Projective 
Geometry, vol. i i ,  ch. 9 (N.Y., 1918) ; H. G. Forder, The Foundations 

ch. I 2  1 9 ~ 7 ) .  (G. A. P.) 
SOLID STATE, THEORY OF. It is often said that a 

solid has volume and shape, a liquid volume, but no shape, and 
a gas neither definite volume nor shape. Though it  sums up  
neatly the main characteristics of the three states of aggregation, 
this statement scarcely forms an accurate or adequate-iefiiition: 
The volume of both solids and liquids can be modified, if only 
to a slight degree, by external pressure. Similarly the shape of 
a solid can be changed by applied forces. Conversely, a liquid 
unstrained, has the tendency to assume a spherical shape, though 
it  is true that this tendency is slight. Again large masses of 
gas under the influence of the mutual attraction of the molecules 
tend to form those vast. spheres which we know as stars. T h e  
definitions, such as they are, describe in reality the viscosity and 
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surface tension, rather than the state of aggregation. Never- 
theless, they form a rough working picture upon which a more 
searching examination may be based. 

From the molecular point of view the three states of aggre- 
gation of matter may be described in terms of the forces acting 
between the molecules. Besides the ordinary gravitational attrac- 
tion, there is as is well known, a molecular force of attraction 

I F I 

I 1 
FIG. 1.-FORCE BETWEEN ATOMS I N  SOLIDS 

or cohesion which comes into play at distances small compared 
to our ordinary standards, but large compared to the molecules 
themselves. This force of attraction which is probably electro- 
magnetic in origin, may be represented by the curve A as shown 
in fig. I, which diminishes with considerable rapidity as the 
distance between the molecules measured along the abscissa 
increases. When the molecules approach very close to one another 
there is a force of repulsion which philosophers, though not per- 
haps physicists, might attribute to the unscientific axiom, that two 
things cannot occupy the same place at the same time. This 
force is undoubtedly closely related to what may be called the 
shape of the molecule and is presumably due to the mutual repul- 
sion of the peripheral negative electric charges. Whatever its 
origin, it is undoubtedly very small until the molecules approach 
one another within a distance comparable with their own diameter 

where it rapidly becomes extremely large. If this force be repre- 
sented by curve B then it is evident that the interplay of the 
attraction and repulsion lead to a force of repulsion when the 
molecules approach one another within a given distance which 
changes over to a force of attraction as this distance is exceeded. 
On increasing the distance the attraction increases until it attains 
a maximum value after which i t  rapidly diminishes to become 
negligible at distances large compared to the molecular diameter. 

The existence of forces between molecules which may be rep- 
resented by curves of this type explains the existence of the 
three states of aggregation to matter. If the energy of the 
molecules is large compared to the total energy necessary to 
separate them from their closest approach to infinity, then the 
substances will be in the gaseous state for the collisions will be 
so violent that the particles rebound without coalescing. When 
the energy is diminished the violence of the collisions decreases 
and occasions will arise when the molecules coalesce and ultimately 
condense to a liquid. In  the liquid the molecules move about 
rapidly colliding with one another, but only in exceptional cases 
have they enough energy to overcome the attraction of the sur- 
face molecules and to escape into the vapour phase. Their 
velocities being distributed, according to Maxwell's expression, 
there will always be a few with the necessary abnormally large 
energy; in general however these form only a small fraction of 
the whole, a fraction which varies of course with the temperature 
and is a measure of the vapour pressure. 

I t  may be remarked that the energy required by a molecule, to 
enable it to overcome the attraction of all its neighbouring mole- 
cules at  the surface of a liquid is greater (though only about 
three times greater) than the work necessary to separate two 
molecules from contact to infinity. This explains the phenomenon 
of supersaturation. If no drop of liquid is present, only molecules 
will coalesce whose relative speed when they collide is so small 
as to be insufficient to overcome their mutual attraction. As 
soon as a drop of liquid is formed all these comparatively slow 
molecules will condense upon i t ;  for to escape from the attrac- 
tion of all the molecules in a surface requires considerably more 
energy than to prevail over the attraction of a single molecule. 

The solid state is that in which the energy of the molecules 
is insufficient to overcome their mutual repulsion sufficiently to 
enable them to collide. This distinction between mutual repul- 
sion and collision presupposes an enormously rapid increase in 
the force at a given point corresponding to the distance which, 
in old fashioned language, would have been called the surface 
of the molecule. This very rapid increase certainly exists; 
exactly what causes i t  we need not here consider. At low tem- 
peratures when the energy of the molecules is small they will 
approach one another until their average distance is such that 
their mutual attraction balances their mutual repulsion, in other 
words, until their mean distance corresponds to the point at  which 
the curve cuts the axis in fig. I. About this position of equilibrium 
the molecules oscillate under the influence of their mutual repul- 
sion. As the temperature rises the magnitude of their excursions 
increases until the molecules reach a point at  which the mutual 
repulsion becomes suddenly very large, in other words until they 
collide. 

We must here call attention to the fact that there are two 
very definite classes of so-called solids, the crystalline and the 
amorphous solids. If one considers a number of molecules of 
similar type acting upon one another as described above it is 
clear that the most stable arrangement will be that in which the 
attractive forces have been able to exert themselves to the full, 
in other words the molecules will tend to arrange themselves in 
the closest packed order. If the fields of forces are symmetrical 
the closest packed form will correspond to the closest arrangement 
of a number of spheres. As has been known ever since cannon 
balls were piled into heaps, this closest array corresponds to a 
pyramid. Hence molecules with symmetrical fields of force will 
tend to arrange themselves in octahedral order, and will form 
a regular space-lattice. If the fields of force are not symmetrical 
they will still form a space-lattice, but the distance between them 
will not be the same along different axes, the axes will not 
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be orthogonal, and the substance will not crystaliize in the regular 
system. The crystalline state is characterized by the arrangement 
of molecules at  regular intervals in the most stable condition. 

One might almost question whether the an~orphous bodies, soine- 
times called glasses, should properly be classed as solids. They 
are, strictly speaking, undercooled liquids and are formed when 
cooling from the liquid state takes place too rapidly for the forces 
of attraction to have time to collect the molecules into their most 
stable positions. I n  this state the positions of the molecules are 
irregular, though of course their average distance is not very 
much greater than in the crystal. They are close together but 
not equally spaced, they correspond to a crowd rather than to 
a regiment. When the attraction is great even the most rapid 
cooling may not suffice to  prevent the molecules arranging them- 
selves in regular order. If the energy to be gained by arranging 
them in regular array is not very great, i.e., if the work of attrac- 
tion is not very much greater than the work of repulsion, there 
is no great tendency to crystallize. and the substance may be 
supercooled, that is  to  say, solidified in the amorphous form even 
though cooled comparatively slowly. This is parti~ularly likely 
ta  happer, wbcr, or,c bss large irregu!ar mc!ecu!es, especia!!y if 
they are not all alike. Thus in the case of glass only a very 
prolonged exposure to an appropriate temperature causes devitrifi- 
cation, i.e., crystallization to occur. Temperature in this connec- 
tion is of supreme importance, for a t  low temperatures the energy 
of the particles is too small to enable them to make excursions 
from their position of equilibrium which might in favourable 
circumstances result in their changing places and achieving a 
more stable regular arrangement. I t  is high temperatures near, 
but not too near, the melting point where the viscosity is low, 
that favour crystallization. 

Having defined these two classes we may examine the transi- 
tion from the solid to the liquid state. As a crystal is heated the 
amplitude of the oscillations of the molecules about their posi- 
tions of equilibrium increases until those molecules with an ex- 
ceptionally high energy content collide with their neighbours. 
Such a collision results in  the sharing of the momentum with a 
neighbour and the distribution of the energy between the two 
molecules. I n  this way the crystal may be heated without any 
material change until the temperature is reached at  which the 
average amplitude of oscillation is  such that all molecules collide. 
At this temperature sharing the energy does not diminish the 
oscillation below the point of collision and the whole structure 
collapses into a liquid. Thus the crystals have a perfectly well 
defined melting point which cannot be exceeded. No crystal can 
be heated in any circumstances above the melting point. 

The amorphous bodies behave very differently. As the energy 
of the molecules is augmented the amplitude of oscillation of those 
which happen to be so placed that their neighbour's repulsion is 
small, increases very rapidly. I n  favourable circumstances, here 
and there collisions take place at  temperatures well below that 
of liquefaction proper. The number of these go up rapidly as 
the temperature is raised. What might be called local liquefaction 
occurs in innumerable minute regions dispersed at random through 
the body. I t  becomes soft and viscous and changes gradually by 
imperceptible degrees into a liquid. I t  is precisely this property 
which gives glasses their valuable qualities. A temperature can 
always be  found at  which their viscosity is such that they can 
be worked and moulded, into any desired shape or form. From a 
scientific point of view this condition is less satisfactory; glasses 
have no definite melting point and in their case the solid state 
can only be defined as that in  which few of the molecules have 
a sufficent amplitude of oscillation to collide. 

Thus we see that the characteristic of having shape, in the 
case of a solid reduces to the fact that the molecules are held 
in position by  the forces they exert upon one another, whether 
in regular array as in a crystal, or distributed irregularly as in 
a glass, until external agencies intervene. Unless forces large 
compared to the molecular forces are applied no great movement 
of the molecules or change in the shape can be expected. The 
effect of smaller forces, as might be expected, is to modify slightly 
the relative positions of the molecules. If, say, a solid is sub- 

iected to pressure from all sides this corresponds to  a general 
increase of the attractive forces. The positions of equilibrium 
approach one another, the solid is compressed into a smaller vol- 
ume. The compressibility is thus a measure of the forces holding 
the molecules in  their positions of equilibrium. I ts  small value 
shows how large these forces are. 

There is one very remarkable class of objects, the metallic 
crystals in which the stress necessary to produce a change of 
shape is comparatively small. I t  has been found that metals 
which normally consist of an agglomeration of small crystals 
may be converted into large single crystals by alternate stretch- 
ing or heating a t  appropriate temperatures. These single crystals 
exhibit a very small resistance to deformation, so much so that 
they are apt to bend and break up under their own weight. The 
reason for this abnormal behaviour has not been clearly estab- 
lished, though i t  is possible that it is due to the constitution 
of the metallic space-lattice. Reasons have been adduced for the 
view that this consists of two interleaved lattices, one consisting 
of electrons and the other of the ions formed by their dissociation 
from the parent atoms. I t  has been suggested by Hume-Rotheray 
that such 3 !ztticp cccsistir.g 2!ternate!y cf nov-+irles cf f?r.ite size ru- ---- 
and particles of comparatively negligible size would have a very 
small resistance to deformation. 

The best known characteristic of crystals is their regular shape. 
This is readily explained on the view put forward above. The 
number of atoms in any given volume being fixed, the distance 
between planes of closely packed atoms must be greater than the 
distance between planes in which the atoms are farther apart. 
If the attractive force between the atoms diminishes with dis- 
tance, the strength of the crystals a t  right angles to  such a closely 
packed plane must be a minimum and hence cleavage will tend 
to occur along such a plane. The same argument explains why 
molecules which are deposited upon a crystal will seek out this 
plane and thus give rise to  the shapes so well known to 
crystallographers. 

The mutual attraction of the molecules gives rise of course 
on the surface of a solid to an uncompensated inward attraction 
which is known in liquids as surface tension. This corresponds 
to an external pressure of a very considerable amount. I t s  order 
of magnitude may be gauged by considering the work consumed 
in causing the solid to expand. The amount which varies from 
substance to substance is measured in tens of thousands of at- 
mospheres. Connected with this, in theory though not in practice, 
is the tensile strength of a solid. As shown b y  the curve, the 
attraction between two neighbouring molecules grows as they are 
removed from one another up  to a limit after which it  decreases. 
This limit should be a measure of the ultimate strength of the 
material and the point a t  which i t  is reached should bear some 
relation to  the maximum tension. Though we do not know the 
exact form of the curve an estimate of the amount can be made. 
The shaded area represents the work done in removing a molecule 
to infinity, i.e., the latent heat of evaporation which of coqrse 
is known; the angle under which the curve cuts the abscissa, 
gives the measure of the restoring force acting upon the mole- 
cules; as mentioned above, it  is related to  the compressibility. 
An estimate of the theoretical strength of some of the metals is 
some twenty or thirty times higher than anything observed, pre- 
sumably because the metals form an agglomeration of small 
crystals and their tensile strength no more gives a measure of 
the ultimate forces between the molecules than does the strength 
of a piece of wool, of the fibres composing it. Tensile strengths 

' of the theoretical order of magnitude are found in glass immedi- 
1 ately after and in silica for some hours after drawing in a flame. 
This presumably represents the period before submicroscopic 
crystallization sets in. 

The forces acting upon a molecule in the interior of a solid, 
are obviously equal from all sides when it is in its position of 
equilibrium. No matter what the law of force may be a small 
displacement from this position will give rise to a restoring force 
proportional to the displacement. For by Taylor's Theorem, the 
function of a given argument, plus a small quantity, is equal to  
the function of the argument plus the small quantity multiplied 
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by the derivative of the function. Since the forces from both 
sides are equal a t  equilibrium and the small displacement corre- 
sponds in the one case to an addition to, and in the other a sub- 
traction from the argument, the resultant restoring force is twice 
the derivative of the function multiplied by the displacement. 
This result which of course means no more physically than that 
every curve may over a sufficiently small distance be treated as a 
straight line, is the reason for the approximate validity of Hooke's 
law, that the strain is proportional t o  the stress, the extension 
to the applied force or the compression to the applied pressure. 
Though accurate to  a first approximation, i t  has long been known 
that i t  is really only true as a limiting case for small forces. 

As will appear below several important characteristics of solids 
depend entirely upon the deviations from the simple linear ex- 
pression. If one confines oneself to the first order and considers 
only a quasi-elastic restoring force a and it  follows that the 
molecules in a solid will oscillate with a definite proper frequency 

v = L ~ E ,  
2T 112 

m being their mass. The reality is not quite so simple since the 
motion of one molecule will be communicated to its neighbours 
and the whole system will quiver with a number of different proper 
frequencies which depend upon the lattice structure, the force 
between the molecules and the molecular weight. The highest 
frequency, however, will be that given by the above formula for 
a body of mass m vibrating under the elastic restoring force a. 
This can be observed directly in solids which contain ions. I n  
the case for instance of rock salt or sylvin, the crystal is built 
up of a cubical array of alternating alkali ions and halogen ions. 
The restoring forces acting on these may be derived from the 
compressibility, and their mass, the atomic weight divided by 
Avogadros number, is of course known. Hence their frequency of 
oscillation can be calculated; for NaCl it  is about - 6X 1o12 and 
for KC1 about 5x10'~. If an alternating electromagnetic field, in 
other words, radiation of this frequency, is  allowed to fall upon 
these crystals the ions, being in resonance, are set in motion and 
the radiation is reflected. 

Another method of estimating molecular frequencies makes 
use of the definition of the melting given above, namely that the 
melting point is the temperature at  which the amplitude of oscil- 
lation of the molecules enables them to collide with one another. 
As in the case of a musical string or pendulum, the amplitude 
of oscillation is completely determined if the mass, frequency 
and energy are known. Since the energy at  the melting point and 
the atomic mass are ascertainable, the frequency can be derived 
if the free space between the molecules is known. Conversely 
if the frequency is known the amplitude of oscillation at  the 
melting point, in other words the distance between the surfaces 
of the molecules, can be calculated. I t  appears to be much the 
same fraction in all monatomic substances, 10% to  12% of the 
distance between the centres of neighbouring atoms. 

The frequencies are of importance, since i t  has been shown 
by Einstein following Planck, that they determine the course of 
the specific heats of substances at  low temperatures. The classical 
statistical mechanics of Boltzmann, showed that the mean kinetic 
energy resolved along any one axis of particles capable of motion 
and capable of interchanging momentum, averaged over the 
time, should be equal provided the particles are in thermal equi- 
librium, i.e., a t  the same temperature. Hence the molecules in 
a solid, since they are capable of oscillation along each of three 
axes, just as the molecules in a gas are free in  three dimensions, 
should contain the same amount of kinetic energy as a monatomic 
gas, i.e., % RT. In  a solid, as we have seen the molecules excur- 
sions are restrained by the repulsion of their neighbours. During 
part of their oscillations therefore, the kinetic energy is converted 
into potetitial energy. If the restoring force is proportional to 
the displacement the oscillations are harmonic and it may be 
shown that the potential energy averaged over a long time is equal 
to  the kinetic energy. I-Ience the atomic heat of a solid a t  con- 
stant volume, should be exactly twice that of a monatomic gas 
at  constant volume, which latter is 3 R. This result is of course 

in good agreement with Dulong-Petit's and Kopp's law ana was 
at  one time held to be an important confirmation of these empyri- 
cal approximations. Ordinary measurements of atomic heats 
of solids are of course carried out a t  constant pressure and not 
a t  constant volume, but a simple thermal dynamical consideration 
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enables one to show that the difference c,-c,= - T where /3 
K 

is the thermal expansion coefficient, K the compressibility and T 
the temperature. 

Without making too extended a n  incursion into tha t  large body 
of hypotheses and doctrine usually grouped under the  heading 
Quantum Theory ( q . v . ) ,  it is impossible to give an accurate der- 
ivation of the formula which represents the atomic heat as a 
function of the temperature. Roughly, one may summarize the 
quantum condition by  saying tha t  the oscillating system a t  any  
given time can only be in  one of a number of discrete states, these 
states corresponding to energy levels, differing from one another 
by one quantum of energy. If the  classical statistical mechanics 
were true, every energy level would be possible and  the prob- 
ability of any one corresponding to a n  energy E would be given 
by P I m ,  k being Boltzmann's constant and T the  temperature. 
The  sum of all the  energies of N molecules each having three 
degrees of freedom would thus be  U=gNkT=gRT for one 
gramme molecule. With the  quantum restriction a system of 
oscillating particles will contain less energy, for the  energy which 
on the classical view would be contained by rnolecules having 
less than one quantum E, would not be present, similarly all the 
molecules which on  the classical view mould contain energies 
between one and two quanta,  would only have one quantum, 
and again those molecules which should contain between two 
and three quanta, would have exactly two quanta. Hence t h e  
total energy instead of being given b y  the above expression is 
equal to 

This formula shows tha t  the atomic heat of a solid 

reaches a value gR asymptotically a t  temperatures high com- 
pared to e l k  but  tha t  i t  falls far below this value and  indeed t o  
zero a t  low temperatures. I t  is clear tha t  if the quantum e be- 
comes zero one arrives a t  the classical result; i t  is i ts  finite value 
which leads to  the  discrepancy. One of the most fundamental 
requirements of the quantum theory is t h a t  the, quantum is pro- 
portional to  the frequency v i.e., E = IZV. Hence elements with 
high proper frequencies have large quanta, and elements with 
low frequencies small quanta. B u t  a s  we have seen high proper 
frequencies are characteristic of elements which combine a large 
restoring force with a small atomic weight. Hence deviations 
from the classicaI value for  the atomic heat, i.e., Dulong-Petit's 
law, are to be expected a t  comparatively high temperatures in 
elements such as carbon or boron, which combine small com 
pressibility or high melting point with low atomic weight. On 
the other hand elements of high atomic weight, which are soft 
and have low melting points, such as lead or mercury, have a low 
frequency, i.e., they obey Dulong-Petit's law down to very low 
temperstures. That carbon and boron deviated from the norillal 
mas known to Dulong and Petit, but i t  is only within the last 20 
years that  the explanation has been found. 

The  above formula can only be correct if all the particles have 
the same proper frequency. As was mentioned above, this is not 
the case since a large number of lower frequencies can also occur. 
Strictly speaking therefore, one should substitute for the above 

S gNhv 
formula a n  expression of the form f (v)  dv when f(v)dz* 
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represents the probability of a frequency between v and v+dv. 
T h e  calculation of this probability is extremely complex and 
depends of course upon the assumptions made about the lattice 
and the intermolecular forces. I t  has been carried out i n  a num- 
ber of the more straightforward cases by Born, but the expres- 
sions are  i n  general too complicated to be of practical use. 

A simpler line of a t tack was developed by Debye. The slow 
frequencies really are  nothing bu t  the harmonics upon the fun- 
damental frequency, i.e., the fundamental note of the solid. 
Each  mode of vibration may be  regarded as  a stationary wave 
and the probability of any  given frequency merely corresponds, 
on this view, t o  the  number of ways in  which one can arrange 
stationary waves of a given wave length in  a solid. This num- 
ber is obviously proportional t o  d(p2+q2+r2) where p ,  q and r 
are whole numbers, hence the probability is proportional to  the 
number of ways i n  which one can arrange a set of whole numbers 
so t h a t  the  sum of their squares lies between given limits. I t  
may  readily be shown t h a t  this is proportional to the square of 
the  frequency so t h a t  the probability function, according to 
Debye, rnay simply be written j(v) KV? This derivation is of 
Pn,,,.oe ,,,,, W-LULaLC On,-.Yv" t- 01117 for !cr,g wavc; a n 6  breaks down for the  
more numerous higher frequencies. Nevertheless, to  facilitate 
computation and  avoid complication Debye extended this for- 
mula right u p  t o  the higher frequencies, determining his constant 
by the  condition tha t  the sum of all probabilities must be equal 
to one, i.e., the total of all the modes of vibration must amount 
t o  the total number of degrees of freedom, gi?. Thus he gave for 

the final formula for the  atomic heats 

hv, where x is 8/T, O =  - being the quantity he termed a charac- 
k 

teristic temperature and  v, the maximum frequency being de- 

fined b; f (v)dv = I. 

These formulae of course only apply to monatomic substances. 
When one is dealing with substances in which the atoms are com- 
bined in molecules, much more complicated conditions prevail. 
Strictly speaking all these problems could be attacked by the 
method developed by Born, but this requires a knowledge of the 
chemical forces as well as the cohesive force. This knowledge 
is a t  present almost entirely lacking but for practical purposes 
the method adopted by Nernst is adequate. H e  assumed that 
in a crystalline compound the molecules could be treated as 
forming a space-lattice and their contribution to the heat capa- 
city expressed by Debye's formula. The oscillations of the atoms 
in the molecule he regarded as being little affected by the neigh- 
bouring molecules and therefore applied to  them Einstein's 
formula which corresponds to  a line spectrum. By this means 
he was able to  represent with great fidelity the molecular heats of 
various compounds. The large deviations found from Kopp's law 
are readily explained on this view; for the atomic frequencies 
under the comparatively large restoring forces inside the molecule, 
are often very high and their contribution to the specific heats, 
even a t  comparatively high temperatures, may be well below 
the classical value. 

Like practically all substances, solids expand on heating. Their 
thermal expansion, however, is smaller than that of liquids and 
far  less than that of gases. This is intelligible in view of the 
picture of their constitution which has been outlined. In  a space- 
lattice formed of molecules held in place by their mutual at- 
tractions and repulsions, the primary effect of increasing the 
temperature is to  increase the kinetic energy and consequently 
the amplitude of oscillation of the particles. If the restoring 
force is strictly proportional to the displacement, i.e., if the oscil- 
lations are strictly harmonic, there will be no tendency to expand, 
for the molecules will remain equally long at  either extremity 
of their swing and exert equal forces of attraction and repulsion 
upon their neighbours. This condition is of course not strictly 
possible in reality, for it leaves out of account the conditions at  

the surface. Here a t  any rate there must be asymmetrical oscil- 
lations in which the molecules on their inward incursions are 
repelled by their neighbours, but on their outward swings are 
limited by the attraction of these same neighbouring molecules. 
As has been said, it is this very attraction which gives rise to 
the internal pressure in solids. I t  is clear that this same internal 
pressure limits the volume since this is determined by equating 
the total excess outward pressure of the oscillating particles to  
their mutual attractions. As has been shown, to a first approxi- 
mation, the curve representing the force between the molecules 
near their positions of equilibrium, can be treated as a straight 
line, in other words a given deviation gives rise to just as much 
attraction from one side as repulsion from the other. This how- 
ever is only a first approximation. Strictly speaking, the repul- 
sion increases more rapidly than the attraction, otherwise the 
substance would not be stable and would collapse. Therefore any 
increase in the amplitude of the oscillations must give rise to an 
outward force equal to the aggregate of these differences which 
will lead to a general expansion of the solid. As has been stated 
of course this is only a second order effect due to the nonlinearity 
of the function representing the r e s t ~ r i ~ g  fcrce, i.a., t c  the fzc! 
that the restoring force is not strictly elastic. If i t  were, that is 
to  say if Hooke's law were strictly true and the extension of a 
solid were accurately proportional to the applied force, there 
would be no tendency to expand on heating. The extension which 
is observed, is due to and indeed a measure of this small devia- 
tion from the perfect elastic properties which an idealized solid 
would possess and real solids a t  low temperatures approach. 
This being so it  is plain that the expansion coefficient will vary 
with the temperature. At sufficiently low temperatures where 
the amplitude of oscillation is small the thermal expansion di- 
minishes and approaches zero as  the absolute zero is reached. 
To  a first approximation it is proportional to  the atomic heat. 

Another property of solids, whose relation to  this same phe- 
nomenon was formerly not recognized, is the thermal conductivity. 
All solids conduct heat to a greater or less degree, their con- 
ductivity being measured by the amount of heat which flows 
through unit cross-section in unit time under the influence of unit 
temperature gradient. There are, however, two classes whose con- 
ductivity differs considerably, the metals and the non-metals. The 
metals in general conduct very much better than the non-metals; 
the mechanism of their thermal conduction however is almost 
certainly of a different type being due to the dissociated electrons 
which give to them their specific property of electrical con- 
ductivity. The non-metals conduct in a varying degree, some 
of them such as the precious stones, more especially the diamond 
conducting extremely well, whilst others such as glass or mica 
have a conductivity vefy much smaller. The reason for this is 
intelligible, when one considers the model we have described. 
If one had completely elastic substances obeying Hooke's law 
accurately, the heat conductivity, as measured in the ordinary 
way, would be infinite, for heat in the form of elastic waves 
would be propagated from one end to the other with the speed 
of sound, and in equilibrium no temperature gradient could 
exist. At first sight this may seem paradoxical since a perfect 
vacuum in which heat is transmitted by radiation, which for 
this purpose may be regarded as harmonic waves, is usually 
considered to be a bad conductor. Nevertheless if its conduc- 
tivity were measured in the ordinary way, it  would be found to 
be infinite, since the amount of heat transmitted is independent 
of the temperature gradient and the fact that it  is small is a 
consequence not of bad conductivity, but because only a com- 
paratively small amount of heat can be transferred from the solid 
wall to the vacuum. The fact that solids have a finite heat con- 
ductivity is due to their elastic properties not being strictly 
linear. Thus an elastic wave passing over a region in which there 
happens to be, say, a small excess compression due to another 
elastic wave is slightly scattered, since owing to the compression 
already existing and the lack of the linearity of the compressibil- 
ity, this latter is slightly reduced and the velocity of propagation 
slightly increased. Hence in traversing the solid, the waves are 
scattered and a certain proportion returns instead of going for- 
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ward. If one defines a length I in which the elastic wave ampli- 

I 
tude is reduced by scattering to F ~ ,  i t  may be shown that the ther- 

mal conductivity will be given by  E' , being the density, q the 
4 

velocity of propagation of the wave and s the specific heat. 
This consideration shows that there will be an essential dif- 

ference between the heat conductivity of crystals and amorphous 
solids. A crystal, until one comes down to molecular dimensions, 
may be regarded at  the absolute zero as a completely homogeneous 
body. As the temperature rises owing to the random distribu- 
tion of energy, there will be regions of excess strain and the 
reverse. If the forces were strictly elastic this would not affect 
the velocity of propagation of compressional or torsional waves. 
But the forces are not strictly elastic, consequently as the tempera- 
ture is raised the scattering of the elastic waves increases. Hence, 
as shown by the above expression, the thermal conductivity should 
decrease with rising temperature; calculation shows that in the 
region in which the specific heat is constant, i t  should be in- 
versely proportional to  the absolute temperature. This result 
was confirmed by measurements of the thermal conductivity of 
crystals a t  different temperatures. 

The amorphous solids behave quite differently. I n  these, as we 
have seen, the molecules do not form a space-lattice, but may 
be regarded as distributed more or less evenly, without being in 
any special regular order. I n  glasses therefore, there are inhomo- 
geneities of density and compressibility which are inherent in the 
structure itself, neither due to nor affected by the temperature. 
The elastic waves, therefore, will be scattered in an amorphous 
body even a t  the absolute zero, indeed an increase in tempera- 
ture is just as likely t o  improve as to diminish the homogeneity 
of such a substance. Hence there should be no variation in 
thermal conductivity with temperature due to modification in 
scattering; any variation which occurs must be attributed to a 
change in the specific heat, in  general a much less important 
factor. Thus the heat conductivity of glasses is not very much 
affected by temperature. 

The  metals as has been stated, form a class apart. I n  these, 
electrons are dissociated from the atoms and play a large part 
in conduction, as is shown by the proportionality of thermal and 
electrical conductivity. If one assumes that the electrons form 
an interleaved space-lattice with the parent ions, then, owing to 
their small mass, they would have a very high proper frequency. 
Such an electron space-lattice might thus be regarded, as far 
as thermal properties are concerned as corresponding to a crystal 
a t  a very low temperature. From this point of view, the high 
thermal conductivity of metals is intelligible, but i t  is a point 
of view which has certain difficulties and is not fully established. 

We have seen that the properties characteristic of the solid 
state may all be explained on the assumption that the forces 
acting between the molecules are of the type indicated by the 
curve in figure I. The definite volume of the solid is due to 
the rapid increase of the force of repulsion when the atoms 
approach one another. I t s  density is determined by the molecular 
weight and the distance at  which repulsion balances attraction. 
The shape of the solid is determined by the quasi-elastic forces 
arising when molecules are displaced from their positions of equili- 
brium and these forces are merely another expression of the 
intramolecular forces holding the molecules in place. Crystals 
are solids in which the attractive forces have been given full 
play and the molecules have attained the closest packed order. 
Glasses are merely under-cooled liquids in which the viscosity is 
too high to permit crystallization to take place. The melting 
point is that temperature at  which the oscillations of the mole- 
cules are so great as to  cause them to collide; the latent heat 
is a t  any rate in part the work done against attraction when 
they expand on fusion. 

Hooke's law expresses the fact that the law of force is approxi- 
mately linear near the position of equilibrium. .Deviations from 
it account for  the thermal expansion and determine the heat 
conductivity. The variation of the atomic heat with temperature 
depends according to the very much more recondite quantum 

theory upon the molecular frequency; this is obviously deter- 
mined merely by the molecular restoring force and the molecular 
weight. Thus substances with large intramolecular forces and 
small atomic weights such as occur in the middle columns of the 
periodic table, will be hard and incompressible with high melting 
points and latent heats, with small thermal expansion coefficients, 
but great thermal conductivities and their atomic heats will 
deviate even a t  high temperatures from the normal value. Where 
the intramolecular forces are small, more especially if the atomic 
weights are high, we have soft compressible, low melting solids 
with large expansion coefficients and small heat conductivity. 
Owing to the dissociation of the electrons, metals are in another 
category whose special characteristics lie outside the scope of 
this article. The same may be said of those other properties, 
whether optical or electrical, magnetic or radioactive which solids 
possess in common with matter in other states of aggregation. 

(F. A. L.) 
SOLIMAN I.,I the "Magnificent" (1494-1566), sultan of 

Turkey, succeeded his father Selim I. in 1520. His birth coin- 
cided with the opening year of the 10th century of Mussulman 
chronology (A.H. goo), the most glorious period in the history 
of Islam. Though in Turkey he is distinguished only as  the law- 
giver (kanuni), in European history he is known by  such titles 
as the Magnificent. H e  was the most fortunate of the sultans. 
He had no rival worthy of the name. From his father he inherited 
a well-organized country, a disciplined army and a full treasury. 
He united in his person the best qualities of his predecessors, 
and possessed the gift of taking full advantage of the talents 
of the able generals, admirals and viziers who illustrated his reign. 
If his campaigns were not always so wisely and prudently planned 
as  those of some of his predecessors, they were in the main 
eminently fortunate, and resulted in adding t o  his dominions 
Belgrade, Budapest, Temesvar, Rhodes, Tabriz, Baghdad, Nak- 
shivan and Rivan, Aden and Algiers, and in hi9 days Turkey 
attained the culminating point of her glory. 

The alliance concluded by him with France reveals him as 
superior to  the narrow prejudices of his race and faith, which 
rejected with scorn any union with the unbeliever, and as gifted 
with political insight to  appreciate the advantage of combining 
with Francis I .  against Charles V. His  Persian campaign was 
doubtless an error, but was due in part to  a desire t o  find occu- 
pation, distant if possible, for his janissaries, who were always 
prone to turbulence while inactive a t  the capital. H e  was perhaps 
wanting in firmness of character, and the undue influence exer- 
cised over him by unscrupulous ministers, or by the seductions 
of fairer but no less ambitious votaries of statecraft, led him to 
make fatal concessions. I t  is from Soliman's time that historians 
date the rise of that occult influence of the harem which has so 
often thwarted the best efforts of Turkey's most enlightened 
statesmen. 

Soliman's claims to renown as a legislator rest mainly on his 
organization of the Ulema, or clerical class, in its hierarchical 
order from the Sheikh-ul-Islam downwards. H e  reformed and 
improved the administration of the country both civil and mili- 
tary, inaugurated a new and improved system for the feudal 
tenures of limitary fiefs, and his amelioration of the lot of his 
Christian subjects is not his least title to  fame. H e  wrote verses 
under the pseudonym of "Muhibbr." (See Hammer-Purgstall, 
Gesch. d. Osman. Reichs, ii. 331 ; and further TURKEY: History.) 

Soliman died on Sept. j ,  I 566, a t  the age of 72, while conducting 
the siege of Szigetviir. 

SOLIMAN 11. (1641-16g1), sultan of Turkey, was a son of 
Sultan Ibrahim, and succeeded his brother Mohammed IV. in 
1687. Forty-six years of enforced retirement had qualified him 
for the cloister rather than for the throne, and his first feeling 
when notified of his accession was one of terror for his brother's 
vengeance. Nor were the circumstances following on his elevation 
to the throne of a nature to reassure him, as  one of the most 

'Soliman, eldest son of Bayazid I., who maintained himself as 
sultan at Adrianople from 1402 to 1410, is not reckoned as legiti- 
mate by the Ottoman historiographers, who reckon Soliman the 
Magnificent as the first of the name. By others, however, the latter 
is sometimes styled Soliman 11. 
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violent of the revolts of the janissaries ended in the murder of the 
grand vizier and the brutal mutilation of his family, with general 
massacre and pillage throughout Constantinople. The war with 
Austria was for Turkey a succession of disasters. At this time, 
fortunately for the Ottoman empire, a third great Kuprili (Mus- 
tafa) arose and re-established order in the sorely-tried State. (See 
KUPRILI.) I n  the reforms which followed, whereby the situation 
of the Christian subjects of the Porte was greatly improved, 
Soliman is a t  least to  be given the credit of having allowed Mustafa 
Kuprili a free hand. With a n  improved administration Turkey's 
fortunes in the war began t o  revive, and the reconquest of Bel- 
grade late in 1690 was the last important event before Soliman's 
death in 1691. (See also TURKEY: History.) 

SOLINGEN, a town in the Prussian Rhine province, Ger- 
many, on a height above the Wupper, 13 mi. E. of Diisseldorf, and 
2 0  mi. N.E. of Cologne. Pop. (1939) 138,587. Sword blades 
have been made there since the early middle ages, and tradition 
affirms that the ar t  was introduced during the Crusades by 
smiths from Damascus. Solingen is one of the chief seats of the 
German iron and steel indiistry, its speciality consisting in all 
kind? of cl~tlery, k!?ixres, razors, scissor, files, stee! frznes a d  the 
like, produced in enormous quantities. Other metal wares are 
also manufactured. These articles are largely made by the work- 
men at  their own homes and supplied to the depots of the large 
dealers. Solingen received its municipal charter in 1374. 

SOLINUS, GAIUS IULIUS, Latin grammarian and com- 
piler, probably flourished during the first half of the 3rd century 
A.D. H e  was the author of Collectanea rervvt ?nemorabiliz~m, a 
description of curiosities in a chorographical framework. Adven- 
tus, t o  whom i t  is dedicated, is idejltified with Oclatinius Ad- 
ventus, consul A.D. 218. I t  contains a short description of the 
ancient world, with remarks on historical, social, religious and 
natural history questions. The Collectanea was revised in the 6th 
century under the title of Polyhistor (subsequently taken for the 
author's name). It was popular in  the middle ages, hexameter 
abridgments being current under the names of Theodericus and 
Petrus Diaconus. 

The commentary by Saumaise in his Plinianae ezercitationes (1689) 
is indispensable; best edition by Mommsen (1895), with valuable 
introduction on the mss., the authorities used by Solinus, and subse- 
quent compilers. See also Teuffel, Hist. of Roman Literature (Eng. 
trans., rgoo), 389 ; and Schanz, Geschichte der romischen Litteratur 
(~goq) ,  iv. I. There is an old English translation by A. Golding 
(1587) 

SOLIPSISM, a philosophical term, applied to  a n  extreme 
form of subjective idealism which denies that the human mind 
has any valid ground for believing in the existence of anything but 
itself (Lat. solus, alone, ipse, self). "It may best be defined, per- 
haps, as the doctrine that all existence is experience, and that 
there is only one experient. The Solipsist thinks that he is the 
one!" (Schiller). I t  is presented as a solution of the problem of 
explaining the nature of our knowledge of the external world 
We cannot know things-in-themselves: they exist for us only 
in our cognition of them, through the medium of sense-given 
data. I n  F. H. Bradley's words (Appearanc'e and Real i ty):  " I  
cannot transcend experience, and experience is ?ny experience. 
From this it  follows that nothing beyond myself exists; for what 
is experience is its (the self's) states." Solipsism is now mostly 
regarded, for example, by Bertrand Russell, as a redz~ctio ad 
absurdurn of subjective idealism. 

See IDEALISM. 
SOLITAIRE (Pezopl~ops solitarius), an extinct bird allied to 

the dodo (9 .v . )  and formerly inhabiting Rodriguez. It became 
extinct about 1761. The male stood about 2ft. gin. high and was 
brownish grey in colour, the female being brown with a whitish 
breast. The male bore a knob of bone on each wing, and used 
this as a weapon. Like the dodo, the solitaire was flightless 

Of the New World solitaires, related to the thrushes, the me- 
lodious Townsend solitaire of the Rockies is the best known. 

SOLOGNE, a region of France extending over portions of the 
department of Loiret, Loir-et-Cher and Cher. Area 1,800 sq 
miles. I t s  boundaries are, on the north the Loire, on the south tht: 
Cher, on the east the districts of Sancerre and Berry. The Sologne 

s watered by the Cosson and the Beuvron, tributaries of the 
Loire, and the Sduldre, an affluent of the Cher, all three having a 
uest-south-westerly direction. The impermeable mixture of sand 
ind clay has given rise to numberless pools and marshes; portions 
Nere being drained largely by Huguenots, when persecution scat- 
ered them and the work was delayed until Napoleon 111. led the 
~vay in the reclamation of swamps, the planting of pines and other 
rees and other improvements. These changes have much im- 
xoved the climate of the district. Arable farming and stock- 
raising are flourishing in the Sologne, but there is little manufac- 
uring activity, the cloth manufacture of Romorantin being the 
:hief industry. Game is abundant, and the region owes much of 
~ t s  revived prosperity to the creation of large sporting estates; 
t was a hunting country centuries ago. 

SOLQGUB, FEDOR, pen name of Fedor Kuzmich Teter- 
nikov (1863-1927), Russian man of letters, was born on Feb. 17, 
1863 in St. Petersburg (Leningrad), the son of a tailor. H e  died 
on Dec. 6, 1927. On the latter's death, his mother became s 
domestic servant and the son was brought up by  her employers. 
tle biuciied a t  the Teachers' Institute in St. Petergburg and was 
a schcc!mastcr for zj years, retiring Jn igo]. Iii 1897 he pub- 
lished his first volume of poetry and also some short stories. H e  
is considered the greatest figure of the Symbolists in  prose and 
poetry. His best novel is The  Little Denton (1go7), in which he  
has created a universal type of evil in the central figure, the 
schoolmaster, Peredonov. H e  also wrote several plays. 

His other works include The Sorcery of Death (a series composed of 
The Created Legend, Drops of Blood, Queen Ortruda, and Smoke and 
Ashes). The Little Demon, The Created Legend, The Old House and 
other Tales have been translated into Enqlish. 

SOLOLA, the capital of the department of SololB, i n  Guate- 
mala; near the northern shore of lake XtitlS:~, go mi. 1V.N.1V. 
of Guaten~ala city. Pop. (1940) 3,750. SololB is the ancient 
capital of the Cakchiquel Indians, who form the bulk of the popu- 
lation. I n  the city coarse cloth, pottery, cigars and soap are 
manufactured, and there is a large prison and reformatory. 
Among the surrounding mountains are large and suc~essful  coffee 
plantations, some owned by German settlers. On April 18, 1902 
Sololb was wrecked by an earthquake, but as most of the houses 
were constructed of wood it  was speedily rebuilt. 

SOLOMON, son of David, succeeded his father on the throne 
of Israel c. 974 and reigned to c. 937 B.C. I n  the story of David's 
intrigue with Bdthsheba (2 Samuel xi.-xii. 2 j )  Solomon is the 
second child of the union, born after David had made her his 
wife, and after the death of the illegitimate child. But in the 
lists of David's children, 2 Samuel v. 14, I Chronicles iii. 5 ,  xiv. 
4, he seems to be the fifth child of the union, a discrepancy indi- 
cative of the uncertainty attaching to many particulars of his 
history. The name Solom.on may mean "peaceful"; according to 
I Chron. xxii. 6-19, David was directed by Yahweh so to  name his 
son as symbolizing the "peace and quietness" which, in contrast 
to the turbulence of his own reign, should be the characteristics 
of Solomon's. A variant reading in 2 Sam. xii. 24, however, 
states that Bathsheba herself chose the name, which is not im- 
probable, for other instances are found in the Old Testament 
where the mother, not the father, names a child. The following 
verse says that the prophet Nathan gave to the child the name 
Jedidiah, "beloved of Yahweh," the first element in  which is from 
a root akin to  David. This name is found nowhere else, and pre- 
sumably never came into common use. 

The Accession.-In contrast to the summary notices given in 
the books of Kings to the beginning of a new reign the circum- 
stances of Solomon's accession are related with very full detail. 
To call Solomon "not the true heir to  the throne" is mistaken, 
for in  the case of a monarchy such as that of Israel there was no 
rule that the king's eldest son was his legitimate successor; the 
king might nominate any one of his sons to  take his place: yet i t  
is probable that Solomon had not been regarded as  the son most 
likely to  succeed David. The eldest son, Amnon, had been slain 
by Absalom. the third son, who was himself killed in a n  abortive 
revolt against his father. Of the intermediate son, Chileab, 
nothing is known. 
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When David was evidently on the point of death his son 

Adonijah, who "was born after Absalom," set to  work to ensure 
for  himself the right of succession. Like Absalom he was a man 
of fine appearance, and seemingly popular. H e  appears also to  
have been a favourite with his father ( I  Kings i. 6).  H e  sur- 
rounded himself with a royal bodyguard, and enlisted the aid of 
the two foremost men in David's court, the warrior Joab and 
the priest Abiathar. At a feast he prepared he seems to have 
received support from the men of Judah and most of the king's 
sons, but his deliberate exclusion of the prophet Nathan, the 
warrior Benaiah, the "mighty men," and Solomon, from the in- 
vitation would suggest that the question bf the succession had 
already been the subject of palace intrigue, and that there was a 
'Lpro-So!omon" party. 

At Nathan's instigation Bathsheba reminded the feeble old king 
of an oath he had sworn to make Solomon his successor, which 
story the prophet came in and confirmed. Whether this was really 
the case or not-on one view of the narrative it  would seem that 
David in his weakness was persuaded that he had made such a 
promise-the king immediately caused Nathan, Benaiah and 
Zadok the priest, to  proclaim Solomon. This action met with 
approval on the part of the citizens, and Adonijah's party, rather 
surprisingly, collapsed without a struggle, he himself seeking 
asylum at  the altar, and being sentenced to confinement in his 
own house. 

Subsequently Joab was killed by Benaiah, and Abiathar replaced 
by  Zadok, a t  Solomon's command, Adonijah having been previ- 
ously slain for preferring a request that Abishag, the damsel who 
had cherished David in his last days, should be given to him as 
wife. This would, according to Oriental ideas, have been equi- 
valent to  claiming the succession, and it  is indeed difficult to  be- 
lieve the story that Adonijah made such a request through Bath- 
sheba. I t  is possible that this narrative, and also the instruction 
given by David to Solomon that Joab should be slain, are invented 
to palliate the ruthlessness with which Solomon removed from his 
path those who had challenged his position. 

The King.-The general impression which the Biblical narra- 
tives seek to convey is that Solomon's reign was most prosperous 
and peaceful. Nor can i t  be denied that this impression has sub- 
stantial evidence in its favour. T o  take one simple point, the 
fact that the reign of Solomon endured for forty years shows that 
he must have consolidated firmly the kingdom he inherited, 
though he had no great love for military adventure and made no 
attempt to enlarge i ts  borders. Rather he sought to  make his 
position secure by allying himself with his more considerable 
neighbours. Early in his reign he ensured the friendship of Egypt 
by espousing the Pharaoh's daughter. This alliance brought about 
also a further gain, for the Pharaoh, who had attacked and re- 
duced the important Canaanite fortress Gezer, handed it  over to 
Solomon as a dowry for his daughter, and Solomon rebuilt it. 
Perhaps even more advantageous was the extension of the alliance 
which David had earlier concluded with Hiram, the ruler of Tyre. 
This afforded Solomon security on his northern frontier, and 
enabled him to use freely the Mediterranean Sea. The erection of 
high places near Jerusalem for the worship of the deities of Zidon, 
Moab, and Ammon ( 2  Kings xxiii. 13) is indicative of friendly 
relations with those peoples. That he was able to  use a port a t  
the head of the Gulf of Akaba ( I  Kings ix. 26)  for commerce with 
Ophir implies that Solomon controIled Edomite territory on his 
southeast border. 

The  commercial activity of Solomon seems to have been ex- 
tensive. I n  this respect he reminds us of the Pharaohs, who appear 
almost to have monopolized the foreign commerce of Egypt. His 
imports were on a scale so lavish that he is said to have made 
siiver as common as stones, cedars as sycamores, in  Jerusalem. 
There was an extensive trade in  horses ( I  Kings x. 27-29). I n  
partnership with Hiram of Tyre he maintained a fleet of ocean- 
going ships trading at  regular intervals to  Mediterranean ports, 
bringing "gold, silver, ivory, apes and peacocks" ( I  Kings x. 22) .  

I n  his trading ventures down the Gulf of Akaba he was assisted 
by skilled Tyrian navigators supplied by Hiram ( I  Kings ix. 27- 

28)-his own people never did take kindly to the sea. This 

passage was evidently misunderstood by the Chronicler, who took 
it to mean that Hiram supplied the ships ( 2  Chronicles viii. 18) : 
how they were transported is a problem he leaves unexplained. 
Ophir, the land to which these vessels ventured is not identified 
with certainty, but may be S. Arabia. Solomon brought Israel for 
the first time fulIy into the current of oriental commerce and 
civilization, and during his reign Jerusalem, a t  any rate, was a 
city of wealth and luxury. 

T h e  Builder.-The long and peaceful reign of Solomon per- 
mitted him to indulge his passion for building, and his activities 
completely transformed his capital city, Jerusalem. David had 
built a palace there, being furnished with artificers and material 
by Hiram. This was, however, not regarded by Solomon as suf- 
ficiently splendid, and he spent thirteen years in constructing a 
magnificent royal dwelling. H e  built also a temple, the details of 
which occupy a disproportionate space in  the records, for it  was, 
after all, in the nature of an appanage to the palace, and took 
little more than half the time devoted to the latter. Like his 
father, he relied largely upon Hiram for material and artisans. 
Round his new buildings he erected a wall. H e  also built and 
fortified numerous cities which were used as barracks, arsenals 
and storehouses. 

I n  order to obtain supplies for his grandiose schemes he divided 
the land into twelve districts, seemingly independent of the old 
tribal divisions, upon which levies were made in rotation. Forced 
labour was exacted from the Canaanites. But though the boast 
is made that the Israelites were not treated as "bond-servants," 
the exactions made from them for the upkeep of the costly court 
and harem, and the expenses of building, must have reduced many 
of the poorer people to  a condition hard to distinguish from slav- 
ery. However splendid the court and capital may have been, the 
state of the ordinary folk must have been fa r  from happy, and in 
the lavish expenditure of Solomon may be found a prime cause of 
the discontent which led under his successor to  the division of the 
kingdom. 

Factors  of Unrest-Nor was the political situation quite as  
easy as the picture in Kings might lead us to  suppose. The exact 
interpretation of I Kings ix. 12- 14 is uncertain, but evidently 
Solomon was compelled to part with territory in the north to 
placate Hiram. An Edomite, Hadad, who had escaped the ruth- 
less slaughter of Edornites b y  Joab under David, took refuge a t  
the Egyptian court, where he attained a considerable position. 
H e  returned t o  his native country after the death of Joab, and 
evidently was a thorn in Solomon's side ( I  Kings xi. 2 5 ) .  Rezon, 
an Aramean, too, established himself in  Damascus, and was "an 
adversary to  Israel all the days of Solomon." And, though the 
attempt of the able Jeroboam a t  revolt was crushed by the king 
so that he was compelled to  seek asylum in Egypt, he had estab- 
lished a sufficient personal ascendancy to gain the allegiance of 
the northern tribes after Solomon's death. Undoubtedly the 
shadows have been toned down in the Old Testament records of 
Solomon's reign. This does not, however, prevent us from rec- 
ognizing that he was, with all his limitations, an able ruler. Though 
very little of the "wisdom" which is attributed to  him in the Old 
Testament is correctly assigned, it  is extremely unlikely that the 
attribution would have been made had not the facts of his ruler- 
ship provided a basis for the picture of "Solomon the Wise." 

Religion.-Solomon was a sincere worshipper of Yahweh, more 
cultured but less passionate in his devotion than David. His erec- 
tion of altars t o  foreign deities for the sake of his foreign wives, 
and even his participation in the rites connected with them, would 
not be in his eyes apostasy from Yahweh. These things were of the 
political rather than the religious sphere. But i n  the eyes of later 
puritans they were departures from orthodoxy. So we have the 
curious double picture of Solomon as  on the one hand a most 
pious benefactor t o  the national religion in his building of the 
temple and care for  its ceremonial-though even here the doubt 
insinuates itself as to whether he did not consider to  some extent 
the prestige which was reflected on himself; on the other hand as  
an apostate, who when his obituary notice is written ( I  Kings xi. 
43) receives no glowing testimonial. and about whom it is said 
that he "went not fully after Yahweh, as did David his father" 
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(I  Kings xi. 6). Yet even the passage which contains this censure 
shows that the other side of the picture was not forgotten, be- 
cause it represents with more charity than truth the participation 
of Solomon in the rites of foreign altars as a lapse of his old age 
( I  Kings xi. 4). 

For Mohammedan and other stories of Solomon, the queen of 
Sheba, etc., see Salzberger, Die Salomo-Sage in der Semitischen 
Literatur (1907). (W. L. W.) 

SOLOMON, ODES OF, a collection of 42 hymns known to 
the early Christian Church. In  the 6th century they appear in a 
list which includes most of the books in the Old Testament Apo- 
crypha, and again in the 9th century they are placed in the 
Stichometry of Nicephorus between the books of Ecclesiasticus 
and of Esther, and bracketed with the collection of 18 so-called 
Psalms of Solomon, which was composed in the 1st century B.C. 
Both the collections are, of course, pseudonymous. 

A complete manuscript of the odes was recovered in 1908 
by Dr. Rendel Harris from a 16th century Syriac manuscript 
in his possession (which also contained the Psalms of Solomon). 
The version is  wriiten on paper possi'oly between three and four 
hundred years o!d, 2nd came it is be!ieve",rcm the Valley cf the 
Tigris, together with a miscellaneous collection of other Syriac 
leaves. Prior to  this the only places where the text of any of these 
odes could be read was in the Pistis Sophia, though there is a 
short extract from one in the Institutes of Lactantius. In  Dr. 
Harris's manuscript the first, second, and part of the third odes 
are missing, but the first has been restored from the Pistis 
Sophia. 

This latter volume is a curious compilation purporting to 
record a series of conversations which took place on the Mount 
of Olives between the Risen Christ and his disciples in the 12th 
year after the Resurrection, and is interspersed with a series of 
hymns called Metanoiai or acts of penitence. I t  is believed to  
have been written in Egypt between A.D. 2 0 0  and 250, and to be 
the handbook of a Gnostic "mystery" or religious service. The 
occurrence in it of the five odes of Solomon is felt by some stu- 
dents to throw a light upon the use and object of the entire col- 
lection. They are in fact thought to be baptismal hymns, psalms 
of initiation into a Christian "mystery." While there are thoughts 
and expressions which lend themselves to Gnostic use there is 
nothing in the odes which is of distinctively Gnostic origin. Many 
of them indeed are unmistakably Christian though some may be 
Jewish, and the writer of the Pistis Sophia seems to have re- 
garded them as almost if not quite canonical. Dr. Harris would 
date several of them between A.D. 75 and 100. 

They contain few traces of the New Testament, and the words 
"Gospel" and "Church" are not found. Here and there a Johan- 
nine atmosphere is to be detected, but not sufficiently to justify 
the assumption that the author knew the Johannine literature, 
though the expression "the Word" occurs. References to the life 
and teaching of Christ are rare, though the Virgin birth is alluded 
to in ode 19 in a passage marked by legendary embellishment, 
and the descent into Hades is also mentioned several times. There 
are no clear allusions to baptism and none at all to the Eucharistic 
celebration. One passage speaks of ministers (perhaps deacons) 
who are entrusted with the Water of Life to hand to others. The 
word priest occurs once in the beginning of ode 20. "I am a priest 
of the Lord, and to  Him I do priestly service, and to Him I offer 
the sacrifices of His thought." 

Mgr. Batiffol argues that Solomon stands spiritually for Our 
Lord, and that the general doctrine of the odes is Docetic. His 
argument is somewhat weakened by the fact that in many of the 
odes the speaker appears to be a redeemed human being and not 
the Messiah. The odes seem to have been originally written in 
Greek. They vary in execution and spiritual tone, though most 
of them represent a very high level of spiritual experience and 
an intense warmth of personal devotion and great buoyancy 
and joy. They abound in puzzles, and there is some exceptionally 
striking or eccentric feature about nearly half of them. 

Harnack considers that they form a Jewish Grurtdschrift, with 
a number of Christian interpolations; he finds in them a link be- 
tween the piety and theology of the Testaments of the twelve 

Patriarchs and that of the Johannine Gospel and Epistles. The 
symbol of the wheel and also that of the letter in ode 23 resemble 
passages in Oriental literature, and indeed the Psalms show a 
strong resemblance to some of the lyric poems of Hinduism. 

BIBLIOGRAPHY.-J. Rendel Harris has provided an Eng. ed. (1909; 
2nd ed. 1911; 3rd ed. in co-operation with A. Mingana, 2 vols., 1916- 
20) .  See also a German trans. with notes by A. Ungnad and W. Staerk 
(1910, in Lietzmann's Kleine Tex te )  ; A. Harnack u. Flemming in Texte 
u. Untersuchungen, 111. s. 4 (1910) ; J .  H.  Bernard, an Eng. ed. (191 I )  , 
Mgr. Batiffol and J. Labouft, a French crit. ed. (1911) ; H. Grimnie 
(1911) ; G. Diettrich (19x1) ; G. Kittel (19x4). (A. C. B.) 

SOLOMON, PSALMS OF. These psalms, 18 in all, en- 
joyed but small consideration in the early Christian Church; for 
only six direct references to them are found in early Christian 
literature, though in the Jewish Church they must have played an 
important r61e; for they were used in the worship of the syna- 
gogue. They were not written by Solomon, but were subsequently 
ascribed to him. The fact that they do not contain a single refer- 
ence to Solomon is in favour of their having been first published 
anonymously. On the other hand, their author (or authors) may 
have piaced over them the superscription "Psalms of Soiomon" 
in order to gain currency for this ilew coikitioii under the shciier 
of a great name of the past. 

Language a n d  Date.-All modern scholars are practically 
agreed that the Psalms were written in Hebrew. The date can be 
determined from references to contemporary events. The book 
opens with the alarms of war (i. 2, viii. I.), in the midst of a 
period of great prosperity (i. 3, 4, viii. 7 ) ,  but the prosperity is 
merely material, for from the king to the vilest of his subjects 
they are altogether sinful (xvii. 21, 22). The king, moreover, is 
no descendant of David, but has usurped his throne (xvii. 6-8). 
But judgment is a t  hand. "A mighty striker" has come from 
the ends of the earth (viii. 16), who when the princes of the land 
greeted him with words of welcome (viii. 18) seized the city 
(viii. 21), cast down its walls (ii. I ) ,  polluted its altar (ii. 2 ) ,  

put its princes and counsellors to the sword (viii. 23), and carried 
away its sons and daughters captive to the west (viii. 24, xvii. 
14). But the dragon who conquered Jerusalem (ii. 29), and 
thought himself to be more than man (ii. 32, 33), a t  last meets 
with shameful death on the shores of Egypt (ii. 30, 31). 

The above allusions are easy to interpret. The usurping kings 
who are not descended from David are the Maccabeans. The 
"mighty striker" is Pompey. The princes who welcomed his 
approach are Aristobulus 11. and Hyrcanus 11. Pompey carried 
off princes and people to the west, and finally perished on the 
coast of Egypt in 48 B.C. Thus Ps. ii. was written soon after 48 
B.c., while Ps. i., viii., xvii. fall between 63 and 48 B.c., for they 
presuppose Pompey's capture of Jerusalem, but show no knowl- 
edge of his death. Ps. v., vii., ix., xiii., xv. belong apparently to 
the same period, but iv. and xii. to an earlier one. On the whole 
Ryle and James are right in assigning 70-40 B.C. as the limits 
within which the psalms were written. 

Authorship.-The authors were Pharisees. They divide their 
countrymen into two classes-"the righteous" (ii. 38-39, iii. 3-5, 
7, 8) and "the sinners" (ii. 38, iii. 13, iv. g); "the saints" (iii. 
10) and "the transgressors" (iv. 11). The former are the Phari- 
sees; the latter the Sadducees. The authors protest against the 
Asmonaeans (i.e. the Maccabees) for usurping the thrones of 
David and laying violent hands on the high priesthood (xvii. 5, 
6, 8), and proclaim the coming of the Messiah, the true son of 
David (xvii. 23-25), who is to set all things right and establish 
the supremacy of Israel. The Messiah is to be pure from sin 
(xvii. 41), purge Jerusalem from the defilement of sinners and 
of the Gentiles (xvii. 29, 30, 36), destroy the hostile nations and 
extend His righteous rule over all the remaining peoples of the 
earth (xvii. 27, 31, 32, 34, 38). Ps. xvii., xviii. and i.-xvi. can 
hardly be assigned to the same authors. The hopes of the Mes- 
siah are confined to the former, and a somewhat different eschat- 
ology underlies the two works (see Charles, Eschatotogy: 
Hebrew, Jewish and Cltristian, pp. 220-225). - - 

BIBLIOGRAPHY.--R~~~ and James, Psahns of the Pharisees (1891) ; 
G. B. Gray, in Charles, Apoc. and Pseudepig, vol. ii. (1913).  

(R. H. CH.). 
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SOLOMON ISLANDS, an archipelago of the western Paci- 

fic ocean, included in Melanesia, and forming a chain (in con- 
tinuation of that of the Admiralty Islands and New Meckienburg 
in the Bismarck archipelago) from N.W. to S.E. between 154O 40' 
and 162' 30' E., 5' and 11" S., with a total land area of 17,000 
sq.mi. 

History.-The Spanish navigator Alvaro Mendaiia must be 
credited with the discovery of these islands in 1567, though it  is 
doubtful whether he was actually the first European who set eyes 
on them. I n  anticipation of their natural riches he named them 
Islas de Salomon. The expedition surveyed the southern portion 
of the group and named the three large islands San Cristoval, 
Guadalcanal and Ysabel. The Solomons were then lost sight of 
until, in 1767, Philip Carteret lighted on their eastern shores at  
Gower Island and passed to the north of the group, without, how- 
ever, recognizing that it  formed part of the Spanish discoveries. 
In  1768 Louis de Bougainville found his way thither, 
discovered the three northern islands (Buka, Bougainville and Choi- 
seul), and sailed through the channel which divides the two last and 
bears his name. In a French navigator, M, de Surville, was the 
first, in spite of the hostility of the natives, to make any lengthened 
stay in the group. He gave some of the islands the Erench names they 
still bear. In 1792 and 1793, d'Entrecasteaux surveyed portions of 
the coast-line of the large islands. Dumont d'urville in 1838 con- 
tinued the survey. In 1845 the French Marist Fathers went to 
Isahel, where Mgr. Epaulle, first vicar-apostolic of Melanesia, was 
killed by the natives soon after landing. Three years later this mission 
had to be abandoned; but in 1881 work was again resumed. In 1856 
John Coleridge Patteson, afterwards bishop of Melanesia, had paid 
his first visit to the islands, and native teachers trained at the Mela- 
nesian mission college subsequently established themselves there. About 
this date, Benjamin Boyd, while cruising in the yacht "Wanderer," was 
kidnapped by the natives and never afterwards heard of. In 1893 the 
islands Malaita, Marovo, Guadalcanal and San Cristoval with their 

o a t  
convention of Nov. 14, 1899. The German Solomon islands were occu- 
pied by an Australian force in Sept. 1914, and under mandate from 
the League of Nations the islands were assigned to Australia in 1920. 

The Solomons were the farthest region in the southwest Pacific 
reached by the Japanese during their forward thrust in the first 
months of 1942. A force of American marines made a surprise attack 
in the southern Solomons Aug. 7, 1942, seizing the important harbour 
of Tulagi, on Florida Island, and the strategically valuable airfield 
which the Japanese had constructed on Guadalcanal Island. Fierce 
fighting by land, air and sea raged around Guadalcanal for months; 
in the early phases of the fighting four heavy cruisers were sunk by a 
Japanese surprise attack. 

However, the Americans held the vitally important Henderson air- 
field and the results of big air and sea battles were unfavourable, on 
balance, to the Japanese. A severe battle was fought on Oct. 25-26; 
the Americans announced the loss of an American aircraft carrier and 
destroyer. while claiming bomb hits on two Japanese carriers, two 
battleships and three cruisers and the destruction of IOO enemy planes. 
A second naval engagement was fought on Nov. 13-15, in which the 
Americans claimed the sinking of a Japanese battleship, three heavy 
cruisers, two light cruisers, five destroyers and eight transports, with 
an estimated total of 30,000 soldiers aboard, the damaging of a battIe- 
ship and six destroyers and the beaching and destruction of four cargo 
transports. American losses, according to the same source, were two 
light cruisers and six destroyers. Thereafter the Japanese slackened 
and finally ceased attempts to reinforce and provision their forces on 
Guadalcanal. The Americans, with army units relieving the marines 
who had borne the brunt of the early fighting, acquired undisputed 
possession of this island. 

See H. B. Guppy, The Solonton Isla~tds (1887), with references to 
earlier works; J .  Lyng, Our New Possession, (Melbourne, 1920). 

SOLOMON'S-SEAL, the common name for perennial 
herbs of the genus Polygonaturn, family Liliaceae (q.v.), com- 
prising about 30 species native to north temperate regions. The 
plant springs from a creeping, fleshy rootstock upon which the 
annual shoots in dying away each year leave curious seal-like 
marks, whence the popular name. Three species occur in Great 
Britain and two in eastern North America. The single erect or 
arching stem, I to  8 ft. high, bears ovate or lance-shaped, sharp- 
pointed, sessile leaves in the axils of which appear narrow greenish, 
whitish or pinkish flowers, on slender, drooping flower stalks, 
followed by globular, pulpy, usually bluish berries. I n  the United 
States various species of Srnilacina, a closely allied genus, are 
called false Solomon's-seal. 

SOLON, Athenian statesman, the son of Execestides of the 
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family of Codrus, was born about 638 B.C. The ~rodigal i ty  of 
his father made it  necessary for Solon to maintain himself by 
trade, especially abroad. In  his youth he became well known as  
the author of amatory poems and later of patriotic and didactic 
verse. Hence his inclusion among the Seven Sages. Solon's 
first public service was the recovery of Salamis from the Megar- 
ians. A law had been passed forbidding any reference to the loss 
of the island; Solon solved the difficulty by feigning madness, 
and reciting an inflammatory poem in the agora. I t  appears that 
Solon was appointed to  recover the "fair island" and that he suc- 
ceeded in expelling the Megarians. Sparta finally arbitrated in 
favour of the Athenians (c. 596), who ascribed their success to  
Solon. About a year later he seems to have moved a decree be- 
fore the Amphictyons declaring war on Cirrha. At this period 
the distress in Attica and the accumulating discontent of the 
poorer classes, for whom Draco's code had proved inadequate, 
reached its height. Solon was summoned by all classes unani- 
mously to discover a remedy; under the legal title of Archon, he 
received unlimited powers which he exercised in economic and 
constitutional reforms (see below). From various sources we 
learn that these reforms met with considerable opposition, to  
escape from which Solon left Athens for ten years. After visiting 
Egypt, he went to cyprus, where ~ ~ i l ~ ~ ~ ~ ~ ~ ,  king of A ~ ~ ~ ~ ,  
received him with honour. ~ 2 r o d o t u s  (v. I I ~ )  says that philo- 
Cyprus. on the advice of Solon, built himself a new town called, 
after his guest, Soli. The story that Solon visited Croesus in 
Lydia, and made to him the famous remark-"Call no man happy 

he is dead"-is discredited by the fact that 
Croesus seems to have become king nearly 30 years after Solon's 
legislation, whereas the story nlust be dated within ten years of 
it, Subsequently Solon returned to Athens, to  find strife 
renewed, and shortly afterwards his friend (perhaps his relative) 
Peisistratus lllade himself tyrant. About 558 J3.c. Solon died and, 

according t o  the story in Dio- 
genes Laertius i. 62 (but see 
Plutarch's Solon, 3 z ) ,  his ashes 
were scattered round the island 
of Salamis. If the story is true, 
it  shows that he was regarded as 
the oecist of Salamis. 

Reforms.-The date of 
Solon's archonship has been 
usually fixed at  594 B.C. (01. 46, 
3), a date given by  Diog. Laert. 
(i. 62) on the evidence of the 
Rhodian Sosicrates (fl. ~CO-I 28 
B.c.; see Clinton, Fast. Hell. ii. 
298 ,  and Busolt, and ed., ii. 259). 
The date 594 is confirried by 
statements in the Aristotelian 
Constitz~tion of Athens (ch. 1 4 ) .  
For various reasons the dates 592, 
591 and even 590 have been sug- 
gested by various historians (for 
the importance of this question 
see the concluding paragraph of 
this article). The historical evi- 
dence for the Solonian reforms 
has always been unsatisfactory. 
There is strong reason to con- 

F R O M  F L O R A E  ET clude that in the 5th and 4th 
V E T I C A E ~ *  (BART")  centuries there was no general 
~~~~~~~~s SEAL ( P O L Y G O N A T U M  tradition as to details. In  settling 
M U L T i F L 0 R A ) 9  A OF E U R O P E  differences there is no appeal 
to tradition, and this though there occur radical and insoluble 
contradictions. Thus the Constitution of Aflzens (ch. vi.) says 
that the Seisachtheia ("shaking off of burdens") consisted in a 
cancelling of all debts public and private, whereas Androtion, an 
elder contemporary, denies this specifically, and says that it 
consisted in the reduction of the rate of interest and the debase- 
ment of the coinage. The Constitution denies the existence of 
any connection between the coinage reform and the relief of debt- 
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ors. The absence of tradition is further confirmed by the fact I 
that the Constitution always appeals for corroboration to Solon's 
Poems. Of the Laws it  is probable that in the 4th century, though 
some dealing with agrarian distress were in existence, those em- 
bodying the Seisachtheia were not, and few if any of the purely 
constitutional laws remained. The main source of the account in 
the Constitution is, therefore, the Poems of Solon, from which 
numerous quotations are made (see chs. j-12). 

The reforms of Solon may be divided under three heads- 
economic, constitutional and miscellaneous. They were necessary 
owing mainly to the tyrannical attitude of the rich to the poorer 
classes. Of these many had become slaves in lieu of payment of 
rent and loans, and thus the land had fallen gradually into the 
hands of capitalists. I t  was necessary to  readjust the economic 
balance and to provide against the evil of aristocratic and capital- 
ist predominance. 

A. Economic Reforms.-Solon's economic reforms consisted 
of the Seisachtheia and certain commercial laws (~.g. ,  prevention 
of export trade except in olive oil, Plut. Solon 24). By far the 
most important of these was the law encouraging trade and manu- I 
iactiires (Phi. SfiEori, iij wiiich laid the f~iindaiion of the fiit.iire 
commercial greatness of Athens. Even within a century from the 
time of its making the trade of Athens with Sicily increased, as 
is shown by  archaeological discovery in that island, to such an 
extent that, though negligible in quantity a t  the beginning of the 
century, it almost rivalled that of Corinth a t  the end of it. (See 
Grundy, TIzucydides and the History of his Age, p. 66 ff.). Among 
all the problems connected with the Seisachtheia, it is clear ( I )  
that Solon abolished the old Attic law of debt which permitted 
loans on the security of the debtor's person; (2) that he restored 
to freedom those who had been enslaved for debt; (3) that he 
refused the demand for the division of the land (yi js hva6aup6s). 
As to  the cancelling of all debts (xpeGv hxo~oaf i )  there is some 
controversy; Gilbert and Busolt maintain that all debts were 
cancelled; strong reasons may, however, be advanced against it, 
amongst others, that the Greek, unlike the Roman revolutionary, 
though ready to deal freely with the property of others, did not 
seek to remedy financial difficulties by abolishing debts. I t  is 
possible that the statement in the Cottstitz~tion is a hypothesis 
to  explain the restoration of the slaves to  freedom. Further, 
Solon seems t o  have regulated the accumulation of land (cf. in  
Rome the legislation of Tiberius Gracchus) and the rate of inter- 
est;  and to have simplified commerce by replacing the Pheidonian 
standard by the Euboic, which was in use among the Ionian 
traders, in commerce with whom he foresaw that. prosperity lay. 
I t  is impossible here t o  enter into the details of the controversy in  
connection with Solon's land reforms; i t  must suffice to give the 
bare outlines of the dispute. There is no question that ( I )  the 
distressed class whom Solon sought to  relieve were the Hekte- 
moroi, and that (2) the achievement on which he prided himself 
was the removal of the 8 p o ~  or stones which were seen everywhere 
in Attica, and were symbolic of the ~lavery of the soil. Almost 
all writers say that these Bpo~ were mortgage-pillars: that they 
were originally boundary stones and that when land was mort- 
gaged the terms of the agreement were carved on the stones, as  
evidence. Now, firstly, though such mortgage-pillars existed in 
the time of Demosthenes, none are found earlier than the year 
400 B.c., nor is there any reference before that year to this special 
sense of the word. If then these stones which Solon removed 
were mortgage-pillars, i t  is strange that none should have been 
found till zoo years later. Secondly, it  is highly improbable that 
the terms on which land was then cultivated admitted of mort- 
gaging a t  all. The Hektemoroi who, according t o  the Constitution, 
paid the sixth part of their produce as rent,' were not freeholders 
but tenants, and therefore, could not mortgage their land a t  all. 
From this i t  follows that when Solon said he had "removed the 
stones" he referred to the fatal accumulation of land by land- 

'Others say they were: ( I )  labourers who received one-sixth of the 
produce as wages; ( 2 )  tenants who paid five-sixths as rent and kept 
one-sixth, or (3 )  tenants who paid one-sixth as rent and kept five- 

$ ~ ~ ~ ~ ; s , $ n ~ ~ 3 ~ 0 i ; f ;  ~ \ ~ ~ o $ & i ~ ~ ~ ~ ~  
have meant starvation from the first. 

owners. The tenants failed to  pay rent, were enslaved. and the 
"boundary stone" of the landowner was moved forward to in- 
clude their land. Thus the removal of the d p o ~  was a measure 
against the accumulation of land in the form of enclosures 
(~epCvq), and fits in with the statement a t  the end of chapter iv. 
of the Constitution, "the land was in  the hands of a few." I t  
should be noted ( I )  that from this releasing of the land i t  follows 
that Solon's law against lending on the security of the person 
must have been retrospective (i.e., in order t o  provide a sufficient 
number of freeholders for the land released) ; and (2) that i t  
is one of the most remarkable facts in Athenian economic history 
that when a t  the end of the Peloponnesian War a proposal was 
brought forward to limit the franchise to  freeholders, it was 
found that only 5,000 failed t o  satisfy this requirement. I t  is 
noteworthy that the Hektemoroi disappear from history after 
Solon's time. This looks as if they had been converted into 
freeholders. Antiquity ever tended t o  regard the cultivation of 
land as the best title to  its possession, a development of a n  earlier 
idea that property in respect to  land did not reside in the land 
itself but in  the crop grown on it. T i e  Ijiacrii of the time of 
Pcisistratus are quite a diffcicnt class. 

B. C o n s t i t u t i o n a l  Reform.-It is on this par t  of his work 
that Solon's claim to be considered a great statesman is founded. 
By his new constitution, he laid the foundations of the Athenian 
democracy and paved the way for its later developments. I t  
should be noted in the first place that the following account is 
written on the assumption that the Draconian constitution de- 
scribed in chapter iv. of the Constitution of Athens had never 
existed (see DRACO). I n  some respects that alleged constitution 
is more democratic than Solon's. This, coupled with the fact that 
Solon is always spoken of as the founder of democracy, is one 
of the strongest reasons for rejecting the Draconian constitution. 
I t  will be seen that Solon's state was by no means a perfected 
democracy, but was in some respects rather a moderate oligarchy 
in which political privilege was graduated by possession of land. 
To  Solon are generally ascribed the four classes-Pentacosio- 
medimni, Hippeis, Zeugitae and Thetes. Of these the first con- 
sisted of those whose land produced as  many measures (medimni) 
of corn and as many measures (metretae) of oil and wine as to- 
gether amounted t o  joo measures. The  Hippeis (the horsemen, 
i.e., those who could provide a war-horse for the service of the 
state) were rated a t  over 300 and under 500 medimni; the third 
class (those who tilled their land with a yoke of oxen) a t  zoo 
medim~zi and the Thetes below zoo medimni. The Zeugites, prob- 
ably served as heavy-armed soldiers, and the Thetes were the 
sailors of the state. I t  is likely that the Zeugites were mainly 
Hektemoroi (see above) whom Solon converted into freeholders. 
Whether Solon invented these classes is uncertain, but  i t  seems 
clear that he first put them into definite relation with the political 
organism. The Thetes (who included probably the servants of 
the Eupatridae, now secured as freemen), the fishermen of the 
Paralia (or sea-coast), and the artisans (cerameis) of Athens 
for the first time received political existence by their admission to 
the sovereign assembly of the Ecclesia (q.v.). Of these classes 
the first alone retained the right of holding the. offices of archon 
and treasurer; other offices were, however, opened t o  the second 
and third classes (sc. the Poletae, the Eleven and the Colacretae; 
see Cleisthenes [I]).  I t  is of the utmost importance t o  observe 
that the office of Strategus (q.v.) is not mentioned in connection 
with Solon's reform. I t  is often said that Solon used his classifi- 
cation as the basis of a sliding scale of taxation. Against this, 
i t  is known that Peisistratus, whose faction was essentially the 
poorer classes, established a uniform 5% tax, and i t  is highly un- 
likely that he would have reversed an existing arrangement which 
was particularly favourable to  his friends. The admission of the 
Thetes to  the Ecclesia was an important step in  the direction of 
democracy (for the powers which Solon gave t o  the Ecclesia, 
see ECCLESIA). But the greatest reform of Solon was undoubtedly 
the institution of the Heliaea (or courts of justice). The jury 
was appointed by lot from all the citizens (including the Thetes), 
and thus the same people elected the magistrates in the Ecclesia 
and subsequently tried them in the Heliaea. Hence Solon trans- 
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ferred the sovereign power from the areopagus and the magistrates 
to  the citizens as a whole. Further, as the archons, a t  the expiry 
of their year of office, passed into the areopagus, the people ex- 
ercised control over the personnel of that body also (see AREO- 
PAGUS). I n  spite of the alleged Draconian constitution, alluded 
to above, it  is still very generally held that Solon invented the 
BoulE or Council of Four Hundred, IOO from each of the old 
tribes. The importance of this body as an advisory committee 
of the Ecclesia, and the functions of the Prytaneis are explained 
under BOULI?. I t  is sufficient here to  point out that, according to 
Plutarch's Solon, (ch. 19) the state henceforth rested on two 
councils "as on anchors" and that the large powers exercised by 
the Cleisthenean BoulE were not exercised by the Solonian. From 
this and the articles AREOPAGUS, B O U L ~ ,  ECCLESIA and GREEK 

LAW, it  will be seen that Solon contrived an absolutely organic 
constitution of a "mixed" type, which had in i t  the seeds of the 
great democratic growth which reached its maturity under 
Pericles. I t  should be added here, in reference to the election of 
magistrates under Solon's constitution, that there is discrepancy 
between the Politics and the Constitution; the latter says that 
Solon gave to the Thetes nothing but a share in the Ecclesia and 
the courts of justice, and that the magistrates were elected by a 
combination of selection and lot ( K X ~ P W T O L  k~ A ~ O K ~ ~ T W V ) ,  where- 
as the Politics says that Solon gave them only the power to  elect 
the magistrates and try them a t  the end of their year. I t  seems 
likely for other reasons that the former scheme should be assigned 
to the years after Marathon, and, therefore, that the account in 
the Politics is correct (but see ARCHON). 

C. Miscellaneous.-The miscellaneous laws of Solon are 
interesting primarily as throwing light upon the social condition 
of Athens a t  the time (see Evelyn Abbot, History of Greece, 
I. xiii. $18). I n  the matter of trade i t  has been said that he  
favoured one export only, that of olive oil, in  which Athens was 
peculiarly rich; further he encouraged the settlement of aliens 
(metoikoi) engaged in commerce, and compelled fathers to  teach 
their sons a useful trade under penalty of losing all right to  sup- 
port in  old age. The influence of women Solon regarded as most 
pernicious. Wealthy wives he forbade; no bride might bring 
more than three changes of raiment and a little light furniture 
to  the house; all brothels and gymnasia were put under stringent 
state-control (see PROSTITUTION). Solon also regulated intestate 
succession, the marriage of heiresses, adoption, the use and sink- 
ing of wells, bee-farming, the planting of olives and figs, the 
cutting down of olive trees, the calendar. Further, he ordained 
that each citizen must show how he obtained his living (Herod. 
ii. 177) and must, under penalty of losing the franchise, adhere 
to  one or other party in a sedition (for these laws see Plutarch's 
Solon, chs. 20-24). 

The laws were inscribed on Kyrbeis or tablets framed in wood 
which could be swung round (hence also called axones). The 
boulB as a body swore to  observe the laws, and each archon un- 
dertook to set up  a life-size golden statue a t  Delphi if he should 
be convicted of transgressing them. 

Solon appears to  have supplemented his enactments by a law 
that they should remain in force for IOO years, and according to 
another account that his laws, though not the best, should stand 
unchanged for ten years (Plut. Solon, 25; Herod. i. 29). Yet 
according to the Constitution of Athens (chs. 11-13) (without 
which the period from Solon to Peisistratus was a blank), when 
Solon went abroad in 593 (?) the city was disturbed, and in the 
fifth year dissension became so acute that no archon was elected 
(for the chronological problem, see J. E. Sandys, Constitution of 
Athens, ch. 13, note); again four years later the same anurchia 
(i.~.,  no archon elected) occurred. Then four years later the 
archon Damasias ( j82?)  continued in office illegally for two years 
and two months. The office of the archon was then put into 
commission of ten: five from the Eupatrids, three from the 
Agroeci and two from the Demiurgi, and for zo years the state 
was in a condition of strife. Thus we see that 12 years of strife 
(owing to Solon's financial reforms) ended in the reversal of 
Solon's classification by assessment. We are, therefore, driven 
to conclude that the practical value of his laws was due to the 

strong and enlightened government of Peisistratus, whose tyranny 
put an end to the quarrels between the Shore, the Upland and the 
Plain, and the stasis of rich and poor. 

See editions with notes of Constitution of Athens ( q . ~ . )  ; histories 
of Greece later than 1891 (e.g., Busolt, Eduard Meyer, etc.). See also 
Gilliard, Q~helques reformes de Solon (1907) ; Cavaignac, in Revue  de 
Philol., 1908. All works anterior to the publication of the Constitzltion 
are so far out of date, but reference should be made to the work of 
Grote. (J. M. M.; X.) 

SOLOR and ALOR ISLANDS, a group of islands between 
Flores and Timor, an eastward extension of Flores, one of the 
Lesser Sunda islands, in the Netherlands Indies. They are from 
west t o  east Solor, Adunara (both small), Lomblen, Pantar and 
Alor (the largest). 

Alor, divided from Timor by Ombai passage, 17 mi. wide, is 
very mountainous (Mt.  Kolana in the east, is 6,000 ft. and Mt. 
Muna, in the southwest, is 4,680 it., both old volcanoes), and is 
much broken up  by steep ravines, with only one plateau, and 
some small coastal plains. I t  is mostly covered with low trees 
and alalzg alang grass. The coast is mostly rocky, with few in- 
dentations, but on  the west coast, Kalabahi bay, 10 mi. long and 
nearly a mile wide, divides a northwestern promontory from the 
rest of the island, with which it  is connected by a very low alluvial 
isthmus about 24 mi. wide. Pantar is high (Mt.  Laki in the south 
is 4,450 ft.), with a rugged coast; Lomblen has mountains in 
the north and south (Mt.  Kedang in the northeast is 4,979 ft .  
and Mt. Lamahero in the south is 3.350 ft.), one of which, Lobe- 
tola (5,400 ft.), is an active volcano; Adunara has a volcano, Ili 
Buleng (5,446 it .) ,  in the southeast and a plateau, ringed with 
hills, reaching 3,000 ft. ;  Solor is hilly also. All the islands are 
attached, administratively, to the residency of Timor and de- 
pendencies. Alor has a population (1930) of 51,423, resembling 
the natives of Timor, a warlike race of strong physique, suspi- 
cious of strangers, fond of hunting and fishing (bow and arrow 
the chief weapon) and leaving agriculture to the women and chil- 
dren, but direct Dutch rule is curbing the warlike spirit. Villages, 
in the hills, are in well-nigh inaccessible positions, with strong 
bamboo fences, the houses being on piles, and solidly built; 
houses on the coast are better built. Most of the people are pagans 
(some Mohammedans live in the northwest), the mountain folk 
being divided into tribes, worshipping animals (snakes and croco- 
diles), observing pontali (Tabu), growing rice, maize, tobacco, 
fruit and vegetables, and keeping pigs. Clothing, except a t  places 
along the coast, is very primitive. The coastal folk weave sarongs. 
Many tongues are spoken, differing greatly. 

Pantar has about 8,000 people, in the northern part of the 
island, pagans, tall and strongly-built, with Mohammedans on the 
coast. Conditions of life, etc., resemble those of Alor, but Pantar 
is poor, and the people often emigrate to Timor. Houses and vil- 
lages are scattered and unfenced. As in Alor, many languages are 
spoken, one an Alorese. The population of the Solor islands 
is estimated a t  35,000, the people being Malayo-Papuan (Wallace 
terms them "of dark Papuan type"), with dark skin, curly hair 
and strong frame. Agriculture and fishing are practised; many 
coco-nut trees are found on Lomblen and Adunara; the Lomblen 
folk weave sarongs and build boats, and all three islands have 
smiths. Horses, buffaloes and chickens are kept. I n  coastal vil- 
lages houses are on the steep hillside, almost overhanging the 
water. Inland villages are larger and grouped about a square, in 
which stands a large tree, and so,metimes a round platform, 
where feasts are celebrated. Under European influence the de- 
fensive method of village- and house-planning tended to disappear, 
houses being built on flat ground. Each village has its barns and 
pomali house. Stone-carved seats for graves are known, also 
stone offering-places. The Adunara people prize very greatly ele- 
phants' teeth, imported, in  earlier days, from Further India. 
Marriage is by dowry, the woman having no freedom of choice, 
and young girls are so highly prized that kidnapping is known 
on Lomblen and Adunara. The standard of married morality is 
high. In  one part of Lomblen, some time after burial, the head 
is dug up and preserved in a shed. The languages spoken vary 
considerably from those of Alor. There is communication with 
Dilly, in Portuguese Timor, and with Flores and Macassar, 
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A Portuguese claim to Larantuka. in East Flores. and the 

Solor islands, led the Dutch, in 1757. when there was a fear lest 
the Portuguese should cede Larantuka to the French, to send an 
agent to Solor to acquire the island for the Dutch East India 
company, but Portuguese claims to both Solor and Adunara were 
not given up  until 1848, uhen a Dutch agent was sent to Lawa- 
jong, in Solor, to recruit labour, and the treaty between Holland 
and Portugal by which Larantuka, Solor, Adunara, Alor and Pan- 
tar were surrendered was not .ratified until 18 59, though Dutch 
garrisons were placed in Larantuka and Lawajong in 1851. Dis- 
turbances at  Lawajong in 1889 compelled the Dutch official there 
to withdraw to Larantuka, and in 1909 armed intervention in 
Solor became necessary, after which Solor, Adunara and Lomblen 
were formed into a subdivision and included in the province of 
the civil governor of East Flores. 

The island group fell to  the Japanese during World War 11. 
(E.  E. L.; X.) 

SOLOTHURN (Fr. Soleure), a canton in northwest Switzer- 
land; the total area is 305.5 sg.mi., of which about 97% 
is reckoned as productive. This is higher than for any other 
Swiss canton. Solothurn has a most irregular shape, dependent on 
the fact that the canton consists of territories won at different 
dates by the town from which it  takes its namc. I t  includes an 
area of plain along the Aar valley projecting into Canton Berne, 
with the Bucheggberg in the southwest between the Aar and 
Emme, a right-bank tributary joining the larger river near the 
town of Solothurn. Farther downstream, a part of the Aar valley 
belongs to  Berne, but Solothurn resumes possession somewhat 
later and here the Aar receives the Wigger on the right bank a t  
Aarburg, and the Dunneran from the Jura on the left bank a t  
Olten. This section of the canton may be described as the ioot of 
the Jura. The Hasenmatt (4751 ft.)  is the highest point of the 
Weissenstein section of the main Jura range which runs through 
the country north of the capital. Across this range. Solothurn 
stretches in a broad belt to  the north where, a t  various points, 
i t  shares with Berne the river Birs, a tributary flowing into the 
Rhine near Basle. Beyond the Birs, are two separated districts 
belonging to the canton: Hofstetten, including the famous pil- 
grimage centre Mariastein, and Kleinlutzel. The north part of 
the canton and its detached fragments touch the cantons of 
Berne and Basleland. Highroad and railway communica- 
tions are excellent. Olten is a great railway junction where the 
direct lines from the St. Gotthard via Lucerne, from Geneva, from 
Zurich, and from Basle all unite. Formerly various districts were 
in the dioceses of Lausanne, Basle and Constance, but since 1814 
they have all ranked as  part of the diocese of Basle, with the 
town of Solothurn as the site of the bishop's palace. In 1930 
the population was 144,198 and in 1941 was 154,872, all but a 
few of whom were German-speaking. Roughly two-thirds of the 
inhabitants are Catholics, the rest practically all Protestant. 
The capital is Solothurn ( I  5,432 pop. in 1941), and the only other 
fairly large town is Olten (15,282), both on the Aar. Between 
Solothurn and the small industrial town of Grenchen, to the west- 
southwest, lies the village of Selzach, noted for its annual 
passion-play. 

Till about 1850 the cantonal activities were mainly agricultural 
and pastoral, and though these are still important, yet its 
density of population (502.3 per sq.mi. in 1939, against 263 1 
for Switzerland as a whole), is largely dependent on the ~i i r ie ty 
of its manufactures, e.g., watches, jeaellery, shoes, cotton, motor 
parts and cement, particularly around Solothurn and Grenchen 

Soleure is divided into ten administrative districts with 132 
communes. The  cantonal Constitution dates from 1887, but was 
substantially revised in 1895. The Kantonsrat, or legislative as- 
sembly, is now elected according to the principles of proportional 
representation. The 146 deputies are chosen on the basis of 
one member fo r  each 1,000 of the total resident population. 
The  Regierung~rat or executive consists of five members. Both 
groups hold office for four years, but any 4,000 citizens can de- 
mand a popular vote on Abberufzdng, or recall, to  decide as t o  
whether the existing members shall continue to sit or not. In  addi- 
tion, the "obligatory referendum" and the "initiative" exist. By 

the former. since 1869, all laws and financial resolutions paqsed by 
the Kantom-rat must be approved by  a popular vote. By the 
latter, since 1869, 2,000 electors can compel the legislative 
assembly to consider any legislative proposal. Further, since 
1856, the demand of 3,000 electors is sufficient to necessitate a 
popular vote as to the advisability of effecting some constitutional 
change. The two members of the federal Stiinderat and the seven 
members of the federal Nationalrat (according to the census of 
1941) are also chosen by a popular vote. 

SOLOTHURN (Fr. Soleure), the capital of the Swiss can- 
ton of that name, an ancient little town, situated on the river 
Aar. I n  1941 it  had 15,432 inhabitants, almost all German-speak- 
ing, with a small Catholic majority. A 16th-century rhyme claims 
for the town of Solothurn the fame of being the oldest place in 
"Celtis" save Trier. Certainly its name, "Salodurum," is found 
in Roman inscriptions and the remains of the Roman "castrum" 
still exist. I ts  position as commanding the approach to the Rhine 
from the south-west has led to its being more than once strongly 
fortified. The mediaeval town grew up round the house of secular 
canons founded ill the 10th century in honour of St. Ursus and 
St. v ic tor  h x r  V J  n ~ l e e n  xu Berth%, the ::.ife cf Rudc!ph TI., king of 
Burgundy. The prior and canons had many rights over the town; 
but in I 218 it  became a free imperial city, and in I 252 shook off 
the jurisdiction of the canons and took them under its protection. 
I11 1295 we find it  allied with Bern, and this connection is the key 
to its later history. In  the 14th century the government of the 
town fell into the hands of the gilds, whose members practically 
filled all the public offices. Through Bern, Solothurn was drawn 
into association with the Swiss Confederation. An attempt to  
surprise it  in 1382, made by the Habsburgs, was foiled, and 
resulted in the admittance of Solothurn in 1385 into the Swabian 
League and in its sharing in the Sempach War. I t  was included 
in the Sempach ordinance of 1393 and in the great treaty of 1394 
by which the Habsburgs renounced their claims to all territories 
within the Confederation. I n  1411 Solothurn sought in vain to be 
admitted into the Confederation, a privilege only granted to it in 
1481 at  the diet of Stans. I t  was also in the I 5th century that by 
purchase or conquest the town acquired the main part of the terri- 
tories forming the present canton. I n  1529 the majority of the 
"communes" went over to the reformed faith, and men were 
sent to  fight on Zwingli's side a t  Kappel (1531), but in  1533 the 
old faith regained its sway, and in 1586 Solothurn was a member 
of the Golden, or Borromean, League. Solothurn was the usual 
residence of the French ambassador from 1530 to 1797. From 
1681 onwards, it  had an aristocratic form of government; but 
this was finally broken down in 1831, Solothurn in  1832 joining the 
ieague to guarantee the maintenance of the new cantonal constitu- 
tions. Though distinctly a Roman Catholic canton, it  did not join 
the "Sonderbund," and voted in favour of the federal constitu- 
tions of 1848 and 1874. 

The position of Solothurn at the foot of the Jura and close 
to  the navigable portion of the Aar has always made it  a meeting- 
point of various routes. Six railway lines now branch thence. I t s  
chief building is the minster of SS. Ursus and Victor, which dates 
from the 18th century, though it stands on the site of a far older 
edifice. Since 1828 it has been the cathedral church of the bishop 
of Basel. The ancient clock tower and the older portions of the 
town-hall date still further back. The early 17th century arsenal 
contains the finest collection of armour and old weapons in Swit- 
zerland, while the modern museum houses a splendid collection 
of fossils from the Jura, rocks collected by F. J. Hugi (1796- 
18j5), a native of Soleure, and a Madonna by the younger 
Holbein. The building now used as the cantonal school was the 
residence of the French ambassadors to  the Swiss confederation 
from 1530 to 1797. There are some fine 16th century foun- 
tains in the town, which in its older portions still keeps much 
of its mediaeval aspect, though in the modern suburbs and in the 
neighbouring villages there is a certain amount of industrial ac- 
tivity (watch-making, motor manufactures, etc.). One mile 
N. of the town is the Hermitage of St. Verena, in a striking rock 
gorge, above which rises the Weissenstein ridge. 

See ]ti. Meisterhaus, Kurze Bntwicklungsgeschichte der StuSt Solo- 
thurn (rSgS). 



SOLOVIEV-SOLUTIONS 
SOLOVIEV, SERGE1 MIKHAILOVICH (182-1879), 

Russian historian, was born in Moscow on May 17, 1820, and 
died on Oct. 16, 1879. From 1842-44 he travelled in Europe as 
tutor in Count Stroganov's family. H e  wrote treatises on The 
Relations between Novgorod and the Grand Princes (1845), and 
on the History of the Relations among the Russian Princes and the 
House of Rz~rik (1847), and was appointed professor of history 
at  and later rector of the university of Moscow. His History of 
Russia (29 ~ 0 1 s . ;  MOSCOW, 1851-79), was the first complete scien- 
tific treatment of Russian history, from its origins up  t o  1774, 
since Karamzin's History of the Russian State (1818-29). Other 
works by him are Historical Letters (1858) ; History of the Fall 
of Poland (1863); and The Political and Diplomatic History of 
Alexander I. ( I  877). 

SOLOVIEV, VLADIMIR SERGEVICH (18 53-1 goo), 
Russian idealistic philosopher, critic and poet, son of the his- 
torian, Sergei Soloviev (q.v . ) ,  was born in Moscow on Jan. 16, 
1853, and died at  Uzkoe, near Moscow, on July 31,1900. Vladimir 
studied theology a t  the Universi* of Moscow, publishing in 1875 
his Ph.D. thesis on The Crisis of Wester72 Philosophy. After visit- 
ing England and Egypt, where he studied eastern philosophical 
ideas, he returned to Russia and was appointed reader in philos- 
ophy a t  Moscow university in 1877. But his outspoken criticism 
of the Government cut short his career as a lecturer; a speech 
against capital punishment lost him his readership a t  Moscow, and 
he was soon removed from the minor professorship a t  St. Peters- 
burg (now Leningrad) to  which he was next appointed. The rest 
of his life was devoted chiefly to writing. The chief tenet of 
Soloviev's theology, the union of eastern and western beliefs in a 
universal church, led him to take up a pro-Roman attitude for a 
time, and in 1889 he published in French La Russie e t  1'Bglise 
Universelle (3rd ed., 1922). H e  upheld the Christian ideal of 
universal brotherhood as opposed to Slavophilism. Philosophically 
he laid stress on the spirituality of all being, the idea of absolute 
one-ness, and the evolution of the God-man. His best known works 
are a History of Materialism (1894) ; History of Etlzics (1896- 
98);  The Justification of the Good (1898; Eng. trans. in  Con- 
stable's Russian Library, 1915); War, Progress, and the End of 
History, including a short story of the Anti-Christ (1900; Eng. 
trans. 191 j, with biographical notice by Dr. Hagberg Wright). 
See also War and Christia~zity from the Russian Point of View, 
three conversations, translated 1915, with an introduction by 
Stephen Graham. For a brief account of Soloviev's philosophy see 
L. M. Lopatin, The Philosophy of Vladimir Soloviev (1916). 

SOLSTICE, in astronomy either of the two points a t  which 
the sun reaches its greatest declination north or south (Lat. sol- 
stitium, from sol, sun, and sistere, to  stand still). Each solstice 
is upon the ecliptic midway between the equinoxes, and therefore 
go0 from each. The term is also applied to the time a t  which the 
sun reaches the point thus defined (about June 21 and Dec. 21). 

SOLUNTUM (Gr. ZoXbe~s  or BoXoirs), an ancient town of 
Sicily, one of the three chief Phoenician settlements in the island, 
situated on the north coast, 10 m. E.  of Panormus (Palermo), 
600 ft .  above sea-level, on the south-east side of Mte. Catalfano 
(1,225 ft.), in  a naturally strong situation, and commanding a 
fine view. I t  was a Carthaginian possession until the First Punic 
War, when, after the fall of Panormus, it  opened its gates to the 
Romans. Excavations have brought to  light considerable remains 
of the ancient town, belonging entirely to  the Roman period. 

SOLUTIONS. When sugar is put in contact with water it 
dissolves and the liquid so obtained has the following properties 
which are characteristic of solutions:- 

( I )  I t  is homogeneous, i.e., it is not possible to  distinguish by 
any means, as for example by the most powerful microscope, 
parts which are sugar and parts which are water; the smallest 
amount which can be distinguished contains both sugar and water. 
I n  this a solution diifers from a mixture which is heterogeneous, 
i.e., in which i t  is possible to distinguish parts which are different 
from others. I t  may be supposed that in solutions the ultimate 
particles or molecules of which substances are made are intimately 
mingled together. If the single molecules of bodies could be made 
visible, the distinction between solutions and mixtures would 

fail. But except in some very special circumstances the smallest 
quantity of matter which can be distinguished contains some 
thousands of molecules, so that the distinction is of practical 
value. 

(2) The composition of a solution can be varied: either water 
or sugar can be added to a sugar solution (within certain limits) 
and the solution still remains homogeneous. I n  this a solution 
differs from a chemical compound, which is homogeneous but has 
a definite composition which cannpt be varied. 

Types of Solutions.-The property of forming solutions is a 
very general one. All gases mix with each other in all propor- 
tions forming homogeneous gaseous "mixtures," which are tech- 
nically solutions. Liquids may dissolve not only solids, but also 
other liquids and gases. I t  is also ponsible to obtain "solid solu- 
tions." Thus if two solid substances are melted together and then 
allowed to solidify, we may get a homogeneous solid substance 
of variable composition, containing the two substances, i.e., a 
solid solution (see CHEMISTRY : Physical). 

There is a limit to  the amount of a solid substance which can 
dissolve in a given quantity of a liquid a t  any particular tem- 
perature. When this limiting amount is reached the solution is 
said to be saturated. The concentration of the dissolved substance 
in the saturated solution, expressed in a proper way, is known as 
its solubility. I n  some cases two liquids are completely miscible, 
i.e., they form homogeneous solutions when mixed in all pro- 
portions. I n  others they are only partially miscible. Thus, when 
ether is added to water it  dissolves a t  first, but ultimately a sat- 
urated solution is obtained and if more ether is added it forms 
a separate layer in contact with the water solution. This ether 
dissolves water from the aqueous solution until it is saturated with 
water. Thus two liquid layers are obtained, a saturated solution 
of ether in water and a saturated solution of water in ether. 

I n  solutions of gases in liquids it  is necessary to take into ac- 
count another factor, the pressure of the gas. I t  was found by 
William Henry in 1803 that the solubility of a gas a t  a given 
temperature is proportional to  its pressure (Henry's law). A 
familiar application of this is the soda-water syphon, which con- 
tains an aqueous solution of carbon dioxide, saturated at  a pres- 
sure somewhat greater than the pressure of the atmosphere. Since 
this solution contains more carbon dioxide than corresponds to 
saturation at  atmospheric pressure, gas is liberated when the excess 
pressure is released, causing effervescence. 

Expression of Composition.-The substances of which a 
solution is composed are termed its components. Frequently the 
substance which dissolves is distinguished as the solnte, and the 
liquid or medium into which it  dissolves is called the solvent. But 
this is a matter of convenience, for there is no fundamental dis- 
tinction between the two, and in many cases it  is not clear which 
component is to  be regarded as solute, and which as solvent. The 
composition of a solution is best expressed in terms of the rela- 
tive numbers of the molecules of the components. Thus if we 
have a binary solution containing n ,  molecules of a substance A, 
and nb molecules of a substance B, the fraction n,/(n,+nb) =N,, 
i.e., the ratio of the number of molecules of A to the total number 
of molecules in the solution, is known as the molar fraction of A. 
Similarly the ratio nb/(n,+nb)=N, is the molar fraction of B. - 

The concentration of any component may be expressed as  the ' amount of it  in a given volume (volume concentration) or in  a 
given weight (weight concentration) of the solution. If the 
amount of a substance be expressed in terms of the number of 
molecules, the corresponding molecular concentration is obtained. 
A convenient unit for stating molecular concentration is the 
gram-molecule. This is the amount of a substance which contains 
as many molecules as there are atoms in one gram of hydrogen. 
The number of gram-molecules of a substance in a litre of solu- 
tion is often termed the molar concentration; whilst the same 
quantity in 1,000 grams of solvent is distinguished as  the molal 
concentration. 

I THE PROPERTIES OF DILUTE SOLUTIONS 
Vapour  Pressures.-When a pure liquid, a t  a given tempera- 

ture, is put in an evacuated space it  gives off vapour until the 
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latter has a definite pressure which is known as the vapour pres- / cases, as will be discussed later, played a great part in  the sub- 
sure of the liquid. I f  a non-volatile substance (i.e., a substance 
whose vapour pressure is inappreciable) is dissolved in the liquid 
i t  is found that the vapour pressure of the latter is thereby 
lowered. A. Wiillner found (1858-60) that the lowering of the 
vapour pressure was proportional to  the concentration of the 
dissolved substance. Somewhat later (1886) Francois-Marie 
Raoult made the fundamental discovery that equal numbers of 
molecules of different substances, dissolved in the same solvent, 
produced the same lowering. A little later he found a more gen- 
era1 relation, namely, that in  dilute solutions the fractional lower- 
ing of the vapour pressure (i.e., the ratio of the observed lowering 
to the original vapour pressure) was equal to the molar fraction 
of the dissolved substance. Thus if po is the vapour pressure of 
the pure solvent, p that of the solution and N, the molar fraction 
of the solute, we have (Po-p)/po=N,. Table I .  gives values 
of these two quantities obtained by Raoult for solutions of aniline, 
a liquid with a comparatively low vapour pressure, in ether 

sequent development of the subject. Table 11. gives the mole- 
cular elevations of some typical solvents as calculated by the van't 
Hoff formula, and the average observed elevations produced by 
"normal" solutes. 

Freez ing  Poin t s  of Solutions.- he freezing point of a 
liquid is the temperature a t  which the solid form can exist in 
contact with the liquid. Thus a t  the freezing point and only a t  
that temperature, can water and ice exist together. If the tempera- 
ture is raised the ice melts to water; if i t  is lowered the water 
freezes. The freezing point of a solution is lower than that of 
the pure solvent; thus it  is well known that sea water, which 
contains dissolved salts, freezes a t  a lower temperature than pure 
water. As early as 1788, Sir Charles Blagden made measurements 
of the freezing points of salt solutions and showed that the de- 
pression was roughly proportional to the concentration of the 
salt. 

Van't Hoff showed that the depression of the freezing point is, 
1 like the elevation of the boiling point, proportional to  the num- 

T . ~ L E  I. ' ber of dissolved ir~olecules. H e  obtained for the molecular de- 
~ r a r t i n n a l  lnwerinp o f  the vapour pressure of solufions of aniline 1 p7c.-ssior. af !be fEszin; poin!, i.s., the depretriGa n r n d l ~ r ~ d  by 

in ether r ------ 
one gram-molecule of a solute in 1,000 grams of solvent, an ex- 

N P  pression similar to that giving the molecular elevation, v iz ,  

Po-? 
1 A T=o.o02 L f / T 2  where L i  is the heat absorbed in the fusion of 

Po 
one gram of solvent and T the absolute temperature of its freez- 

Since N p =  I -lVl (N1 being the molar fraction of the solvent), it 
follows that I --p/po= I - Ni, or p = pdV,, i.e., the vapBur pres- 
sure of the solvent is proportional to its molar fraction. This 
relation is known as Raoult's law. I t s  linlitations are discussed 
later. 

E l e v a t i o n  of t h e  Boi l ing  Point.-The boiling point of a 
liquid is the temperature at  which its vapour pressure is equal to  
the pressure of the atmosphere (boiling points are usually stated 
for the standard pressure of 76cm. of mercury). Since a solution 
of an involatile solute has a lower vapour pressure than the pure 
solvent a t  the same temperature, a greater rise of temperature is 
required to bring its pressure up to the atmosphere pressure; so 
that its boiling point is higher than that of the solvent. Since 

mmbers of different "lutes in the same 
solvent ~ r o d u c e  the same vapour-pressure lowering, they also 
cause the same elevation of the boiling point. The magnitude of 

ing point. Table 111. gives the molecular depressions of a few 
'ypicai sO1vents~ as in this way. 

TABLE 111. 
Molecular depressions of the freezing point (for 1,000 grams of 

solvent) 

lvater 
p,enzene 
Formic acid . . . 
Acetic acid . . . 

. . 
Nitrobenzene ' 

~h~~ in aqueous solutions, the depressions produced by non- 
electrolytes are in good agreement with the calculated values, but 
those of strong electrolytes are considerably greater (see Table 
VI.) In benzene solutions, substances of a similar nature give rise 
to the normal depressions, but substances of a polar nature, e g., 
the alcohols, give smaller values, 

Osmotic Pressures.-In 174s the ~ b b b  ~ ~ l l ~ ~  published the 
results of his experiments on the diffusion of substances through 
animal membranes. H e  found that if a vessel, full of spirits of 
wine, is closed with a bladder and immersed in water, the bladder 
expands and a considerable pressure, which may ultimately burst 
the bladder, is set up inside. Further experiments of this kind 
were made from time to time, but it was not until 18(j7 that 
Moritz Traube showed that similar effects could be obtained with 
artificially prepared membranes. W. Pfeffer in 1877 was the first 
to make measurements of the pressures set up. ~i~ membrape 
consisted of a deposit of copper ferromcyanide, formed in the 
walls of a porous clay vessel by the interaction of solutions of 
copper sulphate and potassium ferro-cyanide. This membrane 
allows water to pass through it  freely, but prevents the passage 
of dissolved substances such as cane sugar. Pfeffer's apparatus 
consisted (fig. I )  of the prepared porous pot, completely filled 
with a sugar solution and attached to a mercury manometer or 
pressure gauge. When the pot was immersed in water, the latter 
tended to diffuse through the walls into the sugar solution so as 
to dilute it, but the sugar was unable to  diffuse outwards. The 
volume of sugar solution thus tended to increase (which forced 
the mercury up the manometer tube), giving rise to a pressure 
inside the cell which increased until it was sufficient to  prevent 

the elevation ~ r o d u c e d  by a given number of solute ~-~~olecules 
On the rate at which the vapOur pressure of the 

solvent increases with the tehperature, a quantity which is 
characteristic of each solvent, and which depends on the heat 
absorbed in vaporization. 'J?hus elierY solvent has a character- 
istic molecz~lar elevation of the boiling point, which is usually 
stated as the elevation produced by one gram-molecule of dis- 
solved substance in 1,000 grams of solvent. 

Making use of the laws of energy, J. *. van't Hoff showed 
in 1 8 8 ~  that the molecular elevation of a solvent, A T  is given by 
AT=o.oozL,/T2 where L, is the heat absorbed in the vaporization 
of one gram of solvent and T is the absolute temperature at which 
it  boils. The measurements of Raoult, Beckmann, and others 
showed that, while many solutes gave "normal" molecular ele- 
vations in good agreement with those calculated by van't Hoff, 
in some cases "abnormal" values are obtained, considerably greater 
or less than the van't Hoff figures. The study of these "abnormal" 

TABLE 11. 
Molecular elevations of the boiling point (for 1,000 grams of solvent) 

The researches of Raoult, Beckmann and others showed that, 
whereas many substances gave rise to molecular depressions which 
agreed well with the calculated values, others behaved abnormally 

I 3lolecular 
Freezing point 

0.0" C 

i.5 
17 
41.5 

3 '9 

/ 

depression 
(calculated) 

1.858 
5'19 
2.74 
3.82 
6.81 
6.80 

Solvent 

Water . 
Carbon disulphide . 
Ethyl alcohol 
Methyl alcohol . 
Acetic acid 
Benzene 
Acetone - 

Boiling 
point 

I oo" C 
46.2 
78.8 
67 

118.5 
80.3 
56 3 

Rfolecular 

calculated 

0.515 
2.41 
1.198 
0.875 
3'13  
2.67 
1'72 

observed 

0. j z  
2'37 
1.15 
0.88 
3.07 
2.67 
1 ' 7 2 j  
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any more water diffusing into the solution. The hydrostatic pres- 
sure inside the cell when equilibrium is reached is the osmotic 
pressure of the solution. 

I n  1885 van't Hoff pointed out that, according to Pfeffer's 
measurements, dilute solutions obey the laws of gases. The 
osmotic pressure produced by a substance in solution is the same 
as the gas pressure which would be exerted if the same number 
of molecules were present in 
the same volume in the gaseous 
state. On this basis he built 
up a comprehensive theory of 
dilute solutions, and, making 
use of the laws of energy, 
derived the foregoing relations 
for the boiling points and freez- 
ing points of solutions. On ac- 
count of this analogy between 
gases and solutions, the osmotic 
pressure has frequently been 
ascribed to the bombardment of 
the membrane by  solute mole- 
cules which are  unable to  pass 
through it, and exert on it  the 
same pressure as  if they were 
present in the same space in the 
gaseous state. I t s  true origin, 
however, appears to be  the 
tendency of the solvent to  dif- 
fuse into the solution. When the 
two liquids are separated by FIG. I.-THE MANOMETER RECORDS 

a membrane which the solute PRESSURE BY WATER 

molecules cannot pass, and are INTO SUGAR 

a t  the same pressure, the solvent will flow through the membrane 
into the solution. The osmotic pressure is the pressure which 
must be applied to the solution to stop this flow. That it  is 
equal to  the equivalent gas pressure is a consequence of the 
inter-relations of the properties of solvent and solute which are 
necessitated by the laws of energy. Exact measurements of the 
osmotic pressures of solutions have been made by H.  N. Morse 
and J. C. W. FrLLzer (1902-12) in America and by the earl of 
Berkeley and E.  G. J. Hartley in England (1906-09). These in- 
vestigators found that in dilute solutions the osmotic pressure 
agrees with the corresponding gas pressure within the limits of 
experimental error; in  more concentrated solutions deviations 
occur similar to  those in gases a t  high pressures. 

A simple means of recognizing solutions having the same 
osmotic pressure was discovered in 1888 by the botanist, Hugo 
de Vries. H e  observed the behaviour of the cells of certain plants, 
particularly Tradescantia discolora, in aqueous solutions. These 
cells consist of a woody framework, lined by a membrane con- 
taining a protoplasmic fluid which is permeable by water but not 
by dissolved substances. When such a cell is placed in a solution 
having the same osmotic pressure as that of the cell contents, it 
retains its normal appearance; if the osmotic pressure of the 
solution is greater or less the cell membrane expands or shrinks. 
I t  is thus possible to identify solutions of different substances 
which have the same osmotic pressure; that is, which are isotonic. 
Saline solutions which are isotonic with human blood are em- 
ployed in surgery to replace a serious loss of blood. 

CONCENTRATED SOLUTIONS 
The I d e a l  Solution.-In solutions of two liquids, which are 

miscible in all proportions, and may both be volatile, each con- 
tributes to the total vapour pressure of the solution. If the rela- 
tive proportions of the two substances in the vapour are known, 
the proportion of the total vapour pressure due t o  each corn- 
ponent can be found. I n  this way the total vapour pressure is 
divided into the partial vapour pressures of the two components. 
Now in dilute solutions of a non-volatile solute, according to 
Raoult's law, the vapour pressure of the solvent is proportional 
to its molar fraction. A solution in which Raoult's law holds for 
all the components, over the whole range of compositions, is 

known as an ideal or perfect solution. Thus an ideal solution may 
be defined as one in which the partial vapour pressure of each 
component is proportional to its molar fraction through the whole 
range of composition, i.e., Raoult's relation, p=p,N, holds for 
the partial vapour pressure of each component. 

The behaviour of solutions may be represented by a graph in 
which the partial vapour pressures of the components are plotted 
against the corresponding molar 
fractions (figs. 2 and 3). Points 
along the base line represent the 
molar fractions of the two sub- ! 130 

stances, the extremitiesrepresent- 
ing the two pure liquids, and the 
vertical distances from the base $ 
line the corresponding partial f 
pressures. I n  ideal solutions the 2 So 
partial pressures, being propor- k 
tional t o  the corresponding molar 
fractions, are represented by 
straight lines, extending from the MOLAR FRACTION OF ETHYLENE BROMIDE 

point which represents thevapour FIG. 2.-PARTIAL VAPOUR PRES- 

pressure of the pure liquid t o  S U R E S  I N  IDEAL SOLUT1ONS 

zero pressure a t  the other extremity of the base line. Deviations 
from the ideal relation are indicated by  deviations of the partial 
vapour pressures from this straight line. The partial vapour pres- 
sures of many binary solutions were determined by  Jan von 
Zawidski in 1900. Two substances which are closely related in 
constitution and properties usually form solutions which are nearly 
ideal. This is the case with ethylene bromide and propylene 
bromide (fig. 2 ) .  Substances not closely related may deviate. 
Fig. 3 shows some typical examples. 

Deviat ions from Raoul tys  Law.-The deviations from Ra- 
oult's law which are exhibited in many solutions have been the 
subject of much experiment and speculation. On the one hand an 
explanation was sought in physical effects of the same nature as 
those which cause deviations from the law of perfect gases (J. D.  
van der Waals, 1890; J. J. van Laar, 1910). On the other hand a 
group of workers, led by Friedrich Dolezalek (1906), attempted 
to show that all deviations were capable of explanation by purely 
chemical effects, such as the formation of compounds between 
the components of the solution and "association" or the combi- 
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FIG 3.-PARTIAL V AP O U R  PRESSURES I N  N O N- ID E A L  SOLUTIONS FOR 
A N Y  O N E  

nation of two or more molecules of one component. While it has 
become certain that purely physical effects are capable of pro- 
ducing deviations, it  cannot be said that chemical effects never 
occur. 

I n  a solution which obeys Raoult's law, the properties of a 
substance are the same as in its pure liquid, except in so far as  
they are modified by a reduction in the number of molecules pres- 
ent Thus in an ideal solution containing 50% of niolecules of a 
kind A, its vapour pressure is half that of pure liquid A a t  the 
same temperature The change in vapour pressure is accounted 
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for entirely by the change in the number of molecules present in / ideal behaviour in the solution. Table V. gives the activities and 
the liquid. Thus each molecule in the solution makes the same activity coefticients of pyridine in pyridine-water solutions. 
contribution to the vaaour aressure as in the aure liauid. Now I - - - 
the molecules of a liq;id are in a condition of thermai agitation, 
vibrating about their mean positions, and are held together by 
attractive or cohesive forces acting between them. illolecules 

1 ABLE V.  
Activities and activity coefficients of pyridine in pyridine-water 

solutions at 80.5' C. 

which escape into the vapour are tlhose which acquire sufficient 
energy to overcome the attractive forces exerted on them in the 
liquid. The greater these attractive forces, the less is the chance 
of a molecule getting loose, and the smaller is the vapour pres- 
sure. I t  is evident that in an ideal solution in which the vapour 
pressure of each component depends only on the number of mole- 
cules present, the forces exerted on each molecule must be the 
same as in the pure liquid. 

I t  is easy t o  see that this can only be the case with substances 
which are very similar in nature. Thus if we have a liquid made 
up of molecules of a kind W, say water (fig. 4 ) ,  and we replace 
half of them by molecules of another kind A, e.g., alcohol, i t  is 

Molar fraction of pyridine 

Acti.t,ity 
Activity coekcient 

P a r t i a l l y  Miscible Liquids.-i'irhen the deviation from 
Raoult's law is very great two liquids may no longer form homo- 

geneous solutions when mixed in 
all proportions. There may be 
a limit to  the extent t o  which 
each liquid dissolves the other, 
and if the proportions are not 
within these limits two liquid 

evident that the attractive forces acting on a single molecule W layers are formed. 
can only be the same in the pure liquid ( a )  and in the solution I The nutua! sokdbility of t:vo 
( b )  if the attraction between a molecule W and a molecule A I 
is the same as that between two molecules W. This can only be 
the case when the two substances are very closely related. If the 
molecules of a substance are held in the solution by forces greater 

than those acting in the pure liquid, the 
vapour pressure will be less than that given 
by Raoult's law; if the forces are less, the 
vapour pressure ,11 be greater. 

I n  a theory of solutions first put forward 

F I G .  4 .- M O L E C U L A R  
in  1916, J. H. Hildebrand has taken the in- 

[ [ 
OF P U R E  ternal pressure as a convenient measure of 

WATER (a ) ,  (b)  A the attractive forces between molecule and 
T I O N  OF ALCOHOL IN  molecule in a liquid. The internal pressure 
WATER can be regarded as the cohesive forceacting 
across a surface I sq cm. in area in the interior of a liquid. If the 
internal pressures of two liquids are the same it may be possible 
to replace molecules of one by molecules of the other without 
changing the cohesion. If the internal pressures are different, ~t 
is unlikely that the cohesive forces acting on a molecule in the 
solution can be the same as  in its pure liquid. Hildebrand has 
shown that liquids having nearly identical internal pressures d o  
in fact form ideal solutions, while deviations from it are the 
greater the greater the difference of internal pressures. Table IV. 
gives the relative internal pressures of some typical substances 
(taking that of naphthalene as a standard). 

TABLE IV. 
Relative internal pressures in the liquid state 

5uch liqi~ids a t  different tpmpern- 
tures may be represented by a 
graph. Thus in  fig. 5 the Icft- 
hand branch represents the solu- 

PERCENTAGE OF PHENOL bility of water in phenol, the 
F I G .  5.-GRApH SHOWING THAT right-hand branch that of phenol 
ABOVE 68' WATER A N D  PHENOL A R E  in water. In  this case the mutual 
MISCIBLE IN ALL PROPORTIONS Of the two liquids in- 
creases as the temperature rises and the two curves meet a t  a 
temperature of 68.8' C, which is known a s  the critical solubility 
temperature. Above this the liquids are miscible in all proportions. 

I t  is usually the case that deviations from Raoult's law de- 
crease, and the mutual solubility increases, as in fig. 5, with rise 

Hexane . . . 0.56 Pyridine '.Io 
Ethyl ether . . . 0.66 Carbon disulphide . 1.13 
Ethyl acetate . 0.83 Acetone. : . . 1.32 
Carbon tetrachloride . 0.84 h i l ine  . . . . 1.46 
Benzene . . . 0.94 Sulphur . - 1.70 
Toluene. . . . 0.93 Iodine . . . . 1-85 
Chloroform . . . 0.95 Acetic acid . . . 1.95 
*Whthalene . - "go 
Anthracene . . . 1.05 Methyl alcohol . . 3.3 j 
Nitrobenzene . 1.07 Water 4.60 
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of temperature. But a few cases 
have been observed in which the 
reverse happens. Thus the mu- 
tual solubilities of triethylamine 
and water increase as the temper- 
ature is lowered, and there is a 
lower critical solubility tempera- 
ture below which the two liquids 
are miscible in  all proportions. 
Solutions of nicotine and water 
have the extraordinary property 
of having two critical solubility 
temperatures, an upper and a 

Activities.--In order t o  express the behaviour of non-ideal 
solutions, G. N. Lewis and M. Randall in 1907 introduced a quan- 
tity which they called the activity. I n  ldeal solutions the partial 
vapOur pressure of a component is P ~ ~ P ~ ~ ~ ~ ~ ~ ~ ~  to its frat- 
tion; in non-ideal solutions the quantity to which it  is propor- 
tional is called its activity, a ,  so that we have: 

(I) i n  ideal solutions, p=fioN; 
(2) i n  non-ideal solutions p =pea. 

The ratio of the partial pressure of a component in a given solu- 
tion to its vapour pressure as pure liquid (i.e, @ / P o ) ,  which in 
idea: soiut~ons IS equal to  the molar fraction, IS thus m general 
equal to  the activity. The ratio of the activity to the correspond- 
ing molar fraction is called the activity coeficient. In  ideal solu- 
tions the ac t~v i ty  coefficient is therefore equal to unity; its differ- 
er,cc from unity indicates the extent of the deviation from the 

F I G .  6.- GRAPH S H O W ~ N G  THAT lower one. Thus above 210' and 
WATER A N D  N IC O T IN E  ARE MIS C IBLE below 60" C the two liquids are 
IN ALL PROPORTIONS BELOW 6 0 '  miscible in all proportions; a t  in- 
A N D  2050 termediate temperatures they are 
only partially miscible. The mutual solubilities are thus repre- 
sented by a closed curve. (See CHEMISTRY: PHYSICAL.) 

SOLUTIONS OF ELECTROLYTES 
Propert ies  of Electrolytes.-An electrolyte is a substance 

which is a conductor of electricity either in the molten state or 
in solution (see ELECTROLYSIS, and ELECTRICITY, CONDUCTION OF, 

L ~ ~ ~ ~ ~ ~ ) .  xn Order to account for this electrical conductivity, 
R. clausius (1857) surmised that these substances were dis- 
sociated to some minute extent into electrically charged particles 
or ions which acted as carriers of the electric current. Soon after 
Ig8, two lines of evidence converged to show that salt-like sub- 
stances are in fact dissociated in solution to a considerable extent. 

In  the first place it was found that electrolytes in aqueous solu- 
tion gave abnormally large values for the molecular elevation 
of the boiling point and the molecular depression of the freezing 
point Table VI. shows a few values of the latter. 

The molecular depressions produced by non-electrolytes are in 
fairly good agreement with the value 18.9 calculated by van't Hoff 
on theoretical grounds. The values for electrolytes are approxi- 
mately twice this figure. Clearly, this could be interpreted t o  
mean that the actual number of molecules in the solutions of the 
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TABLE VI. 

Molecular depressions of the freezing point of water 

I P\*on-electrolytes 1 Electrolytes I 
Molec- 

Solute depres- 
sion 

Solute 
Molec- 

ular 
depres- 

slon 

Urea . . . . 
Acetamide . . , 

Ethyl acetate , , 

Tartaric acid . . 
Acetic acid . . . 
Cane sugar . . , 

Ethyl alcohol , , 

Hydrochloric acid . 
Nitric acid . . . 
Caustic potash . . 
Potassium chloride . 
Sodium chloride . . 

latter is considerably greater than the number of molecules of 
the substance introduced, in fact that the electrolyte has under- 
gone dissociation in solution. Van't Hoff however contented him- 
self with introducing a factor i, the ratio of the observed to the 
normal calculated effect. 

About the same time studies were being made of the electrical 
conductivities of solutions of electrolytes and their change with 
concentration. In  order to  find if there is any change in the state 
of the electrolyte when the concentration is varied, it  is necessary 
to  express the results as the quantity of electricity carried by the 
same number of molecules in the different solutions in a given 
time, the measurements being otherwise made under the same 
conditions. The quantity so obtained is the moleczdar conduc- 
tivity of the electrolyte in solution. F. Kohlrausch found that the 
molecular conductivities of electrolytes increased with their dilu- 
tion (i .e. ,  the amount of solvent containing one molecular weight 
in grams of the electrolyte), but that two classes could be dis- 
tinguished: 

( I )  Strong Electrolytes, having large molecular conductivities 
which approach a constant limiting value when the dilution be- 
comes very great. This class includes most salts; mineral acids 
such as nitric, hydrochloric, sulphuric; and strong bases such as 
caustic potash and caustic soda. 

(2) Weak Electrolytes, the molecular conductivities of which 
are smaller and show no signs of reaching a constant value a t  
great dilutions. To  this class belong most organic acids and bases, 
e.g., acetic acid; also ammonium hydroxide. 

E lec t ro ly t ic  Dissociation.-These two groups of facts were 
correlated in the theory of electrolytic dissociation developed by 
Svante Arrhenius (1882-87), who conceived the idea that strong 
electrolytes are largely dissociated in their aqueous solutions into 
charged parts or ions. Thus a molecule of a binary electrolyte 
such as sodium chloride yields two ions on dissociation, a positive- 
ly charged sodium ion and a negatively charged chloride ion: 
NaCl jNa++C1-;  similarly barium chloride yields three ions : 
BaC12-+Ba+++zC1-. In  order to account for the change of molec- 
ular conductivity with dilution, Arrhenius assumed that a t  very 
great dilutions strong electrolytes were completely dissociated in 
this way. Now the molecular conductivity is determined by ( I )  
the number of ions formed from one gram-molecule of the salt in 
solution, (2) their mobility or the rate a t  which they move in 
a given electric field. Arrhenius assumed that in fairly dilute solu- 
tions the mobility of the ions was constant, so that he ascribed 
the changes in  the molecular conductivity to changes in the num- 
ber of ions. Thus the decrease in  the molecular conductivity as 
the concentration is increased is due to  a decrease in the number 
of molecules dissociated into ions. The fraction dissociated, or 
degree of dissociation, in a given solution is the ratio of the 
molecular conductivity in that solution to its limiting value a t  
infinite dilution (corresponding to complete dissociation). 

I n  order to explain the abnormal freezing point depressions, 
etc., of solutions of electrolytes, Arrhenius supposed that the ions 
formed by dissociation had the same effect on the behaviour of the 
solutions as independent molecules. Then if the degree of dissocia- 
tion is y, the fraction of the electrolyte remaining undissociated 
is I - y. If a molecule of an electrolyte y dissociated into k ions, 
the number of ions formed is proportional to  ky, so that the 

total number of undissociated molecules and ions in the solution 
is greater than the number of molecules introduced in the ratio 
( I - ~ ) + k y = ~ + ( k - I )  y. Arrhenius clinched his theory by 
show~ng that the values obtained for this quantity by conduc- 
tivity measurements were in good agreement with the van't Hoff 
factor i, as shown in Table VII. 

TABLE VII. 
Degree of dissociation, etc., of electrolytes ( I  gram-molecule in 

10 litres of water) 

Degree of 
dissociation 

0.82 
Silver nitrate 0.86 
Zinc sulphate . . 0.38 

i from 
freezing = + 

i t  i 

In  solutions of weak electrolytes the limiting value of the molec- 
ular conductivity, corresponding to complete dissociation, cannot 
be determined directly, because a t  the greatest dilution a t  which 
measurements can be made these substances are only partially 
dissociated. I t  can, however, be calculated by means of a relation 
given by Kohlrausch; and from it the degrees of dissociation are 
obtained in the same way as with strong electrolytes. 

Difficulties of Arrhen ius '  Theory.-The theory of Arrhenius 
met a t  first with vigorous opposition. The more conservative 
chemists. refused to accept the view that common salt, for 
example, is largely dissociated in aqueous solutions into sodium 
ions and chloride ions. This opposition was largely based on a 
misconception of the nature of ions and in course of time died 
down. Nevertheless, although the Arrhenius theory provided a 
new basis for our knowledge of salt solutions and served to 
inspire a great number of investigations for more than 20 years, 
there remained outstanding difficulties. 

Thus it was found that, in some of their properties, the be- 
haviour of salt solutions was more uniform than the varying de- 
grees of dissociation calculated from conductivity measurements, 
according to the Arrhenius theory, would lead us to expect. For 
example, A. A. Noyes found in 1904 that the optical rotatory 
powers of (3-bromocamphoric acid and its metallic salts in solu- 
tions of equivalent strengths were almost identical, although con- 
ductivity measurements indicated degrees of dissociation varying 
from 70 to 93%. Noyes remarked, "If there were not other 
evidence to the contrary these facts would almost warrant the 
conclusion that the salts are completely ionized up to the con- 
centration in question." Again, it  was found by Ostwald that the 
variation of the degree of dissociation of weak electrolytes with 
their concentration was in accordance with the ordinary laws of 
chemical equilibrium, but no such relation could be obtained with 
strong electrolytes. Although attempts were made to introduce 
the effect of the electrical charges of the ions on the equilibrium 
between undissociated salt and i ts  ions, no satisfactory explana- 
tion was found. I n  the earlier stages the methods of measure- 
ments available were not very accurate and it  was only possible 
to show the approximate equality of the degree of dissociation as 
given by conductivity measurements with the value corresponding 
to the van't Hoff factor i. I n  later years many exact measure- 
ments were made of the two quantities, but these only confirmed 
or accentuated the differences-between'them. 

T h e  Theory  of Comple te  Dissociation.-As we have seen, 
Arrhenius made the initial assumption that the speeds of ions 
in a given electric field were independent of the concentration, 
a t  any rate in dilute solutions; so that changes in  the molecular 
conductivities were due to changes in the degree of dissociation. 
I n  view of the difficulties mentioned above, the correctness of 
Arrhenius' assumption began to be questioned. Might not a strong 
electrolyte be completely dissociated a t  all concentrations, the 
changes in the molecular conductivities being due to changes in  
the mobility of the ions? This view, which had been tentatively 
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suggested earlier by W. Sutherland, S. R. Milner and others, was 
put in a definite form by N. Bjerrum in 1918. 

The early prejudice against the idea of electrolytic dissociation 
had now disappeared. I n  the light of the greater insight into the 
structure of salts afforded by studies in atomic physics, the disso- 
ciation of salts into ions appeared, not as something abnormal and 
astonishing, but as a natural consequence of their structure. Thus 
the work of Sir William Bragg and his son, W. L. Bragg, on crystal 
structures has shown that crystals of sodium chloride, for example, 
are built up of sodium ions and chloride ions arranged alternately 
on a cubic lattice. Each sodium ion is surrounded a t  equal dis- 
tances by six chloride ions and there is no reason for believing 
that any of these is associated with it  by a special bond. I t  is 
thus reasonable to  suppose, unless evidence to the contrary is 
found, that there is no tendency for the ions to "pair off" into 
molecules in solution. I t  was therefore necessary to see if the 
properties of salt solutions could be explained in any other way 
than as due to  variations in the degree of dissociation. 

Act iv i t i es  of S t r o n g  Electrolytes.-The actual behaviour of 
soiutions of strong electrolytes, like ihat of solutions of miscible 
!iquids, cac be cxprcssed ir, terms of activities. In  this case, how- 
ever, i t  is convenient to take as  standard the behaviour of very 
dilute solutions, in which Raoult's law holds, and in which the 
activity of each ion can be put equal to its concentration. Owing 
to deviations from Raoult's law and to other effects, including 
the possible combination of ions to  form molecules, the behaviour 
of more concentrated solutions may not be identical with that of 
an ideal completely dissociated solution of the same concentration. 
The quantities which express the actual behaviour of ions in such 
solutions, in place of their concentrations, are their activities. 

The  activity of a strong electrolyte is taken as the (geometrical) 
mean of the activities of its ions and in very dilute solutions is 
also equal to  the concentration. Activities can be determined by a 
variety of methods, from measurements of the freezing points, 
boiling points and related properties of solutions, and in the case 
of slightly soluble salts, from their solubilities. These measure- 
ments all depend on the equilibrium of the solution with either 
the solvent in the solid or vapour state or, in the case of solubilities, 
with the solid solute. They all depend on the tendency of either 
solvent or solute to  leave the solution. Thus the vapour pressure 
measures the tendency of the solvent to  leave the solution and 
enter the coexistent vapour; a change in the freezing point meas- 
ures the corresponding change in the tendency of the solvent t o  
separate out as the solid, and a change in solubility measures the 
change in the tendency of the solute to  deposit from the solution. 
These are all measures of what G. N. Lewis has called the "escap- 
ing tendency" of either solvent or solute from the solution. The 
escaping tendencies of solute and solvent are inter-related and a 
change in the one can be calculated, by thermodynamical methods, 
from the corresponding change in the other. In  ideal solutions the 
escaping tendencies of the components are related in a simple 
way to their molar fractions (or molecular concentrations, suit- 
ably expressed). The activities are the quantities which measure 
the escaping tendencies in actual solutions. 

If we divide the activity of an electrolyte by its concentration 
(usually the molal concentration is used) we get the activity co- 
eficient. The activity coefficients of many strong electrolytes in 
aqueous solution have been determined by G. N. Lewis, G. A. 
Linhart, A. A. Noyes, H. S. Harned and others. American physical 
chemists have been particularly active in this field. Table VIII.  
gives some representative values. 

The effect of concentration on the activity coefficients of a few 
typical electrolytes is shown in fig. 7. As the concentration in- 
creases the activity coefficients a t  first decrease. Usually they 
reach a minimum and then rise, becoming greater than unity in 
concentrated solutions. This behaviour is decisive against Arr- 
henius' theory. An activity coefficient less than unity might pos- 
sibly be interpreted as a degree of dissociation, but some other 
explanation must be found for  activity coefficients which are 
greater than unity. The magnitude of the effect is shown by the 
fact that the activity coefficient of hydrochloric acid in a solution 
in which its molal concentration is 16, is 43.2. This cannot pos- 

TABLE VIII. 
Activitv coefficients of strong electrolvtes at 2 c0 C in aaueous solutions 

sibly be interpreted as a "degree of dissociation." 
T h e  I o n i c  Strength.- In dilute solutions the change of the 

activity coefficient with concentration is very uniform. I n  solu- 
tions of salts of the same rype the activity coefficients are prac- 
tically identical up  to a molal concentration of 0.1. I n  mixed solu- 
tions containing two or more salts of the same type, i t  is found 
that the activity coefficient depends only on the total ion concen- 
tration when the latter is small. I n  studying mixtures containing 
ions of different types (i.e., having different electric charges), 
G. N. Lewis and M. Randall found that the effect of a bivalent ion 
on the activity coefficients of the salts in the solution was four 
times that of a univalent ion, or that the effect is proportional to  
the square of the ionic charge. They therefore introduced a 
quantity which they termed the ionic strength of the solution; this 
is obtained by multiplying each ion concentration by  the square 
of its valency (or electric charge in electronic units) and dividing 
the sum by two. They were then able to state the rule that in  
dilute solutions the activity coeficient of a particular strong elec- 
trolyte is the same in all solutio~zs o f  the same ionic strength. 

I 
0 I 2 

SQUARE ROOT OF CONCENTRATION 
FIG. 7.-ACTIVITY CO-EFFICIENTS OF SOME STRONG ELECTROLYTES 

At concentrations greater than about 0.1 molal each electrolyte 
begins to exhibit an individual behaviour, both in solutions of it 
alone and in mixed solutions. 

I n t e r i o n i c  A t t r a c t i o n  Theory.-That the electric forces 
between ions must have an important influence on the properties 
of salt solutions was pointed out by van Laar  goo), Sutherland 
(1902) and Bjerrum (1909). The first successful calculation of 
these forces was made in 1913 by S. R. Milner. Unfortunately 
his calculations were mathematically very complex, since he 
evaluated the electric forces between a given ion and every other 
ion present in  the solution and summed the effect for all the ions. 
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His results could only with difficulty be applied to  actual 
cases. J. Chandra Ghosh in 1918 attempted a partial solution of 
the problem, and in 1923 P. Debye and E.  Huckel found a compar- 
atively simple method of calculating the effect. Since ions with 
electric charges of opposite sign attract each other and the attrac- 
tion is greater the closer the ions approach, it is more difficult to 
remove a given ion from a strong solution than from a more dilute 
one. Thus the electric forces cause a decrease in the "escaping 
tendencies" of the ions, and the more concentrated the solution the 
greater is the effect. 

Debye and Huckel based their calculations on the fact that a 
particular ion tends to attract into its vicinity ions of unlike sign 
and to repel those of like sign, so that on the average i t  is sur- 
rounded by more ions of unlike sign than of like sign. Making 
use of the Boltzmann equation, which gives the distribution of 
molecules in a region under the action of electric and other forces, 
and the Poisson equation (see ELECTROSTATICS), which defines how 
the forces vary in a known distribution of electric charges, they 
were able to calculate the work done in removing an ion, on 
account of the electric forces exerted on it  by the surrounding ions. 
This is the quantity which determines the deviation from R a ~ u l t ' ~  
law. I n  dilute solutions, in which the diameter of the ions is small 
in comparison with their distance apart, they found that the cal- 
culation gave the result that the activity coefficient of a strong 
electrolyte is given by  the formula 

log f = z lz l  B .\lp 
where f is the activity coefficient and the ionic strength of the 
solution; z, and zz are the charges (in electronic units) on the two 
ions of the substance and B is a constant which is approximately 
3 for aqueous solutions at  o0 C. Not only does this formula agree 
with the ionic strength rule, already stated, that the activity co- 
efficient of a strong electrolyte is determined by the ionic strength 
of the solution, but i t  is in numerical agreement with the values 
in dilute solutions. 

Debye and Hiickel attempted to account for the individual 
behaviours of salts in more concentrated solutions by taking 
account of ( I )  the diameters of the ions, (2) the effect of the dis- 
solved electrolytes on the dielectric constant of the solution. Al- 
though they were able to  account qualitatively for the general 
form of the activity coefficient curve, they were not completely 
successful in calculating the activity coefficients from the known 
properties of the substances. 

An important factor to be taken into account is the effect of 
the electric forces round the ions on the molecules of the solvent. 
Water, like all substances which dissolve strong electrolytes, has 
strongly "polar" molecules, i.e., its molecules are attracted towards 
regions in which electric forces are greatest. Thus water mole- 
cules tend to congregate round ions, forming "water sheaths," 
which in strong solutions keep them apart, thus acting in the 
opposite sense to  their attractive forces. I t  is probable that the 
rise in the activity coefficient in strong solutions is due to this 
effect. 

H y d r a t i o n  of Ions.-It had previously been found in many 
phenomena that, in aqueous solutions, ions behaved as if they were 
associated with a certain amount of water, but in spite of many 
attempts no reliable estimate was made of the degree of hydration 
or amount of water associated with each ion. In 1919 K. Fajans 
showed that, knowing the lattice energies (see CRYSTALLOGRAPHY) 
of solid salts, it was possible to determine the energies of hydra- 
tion of the ions. This quantity is the amount of energy liberated 
when a free ion in the gaseous state is introduced into water. 
Table IX.  gives the energies of hydration of ions (in kilo- 
gram calories per gram-atom) obtained by W. M. Latimer ('926). 

TABLE IX. Hydration Energies of Ions 
Hf . 242 Rbf . 72 Ba++ . 289 
Cu+ . 128 Zn++ . 494 ~ l + + +  . I,o68 
Lif . 119 Mgf' . 454 ~ 1 -  . (161) 
Agf . 107 CdC+ . 440 B r  . (140) 
Na+ . 96 Ca++ . 379 I- . (122) 
K+ . 77 Srff . 338 

As Max Born first pointed out in 1920, the energies of hydration 
of ions agree closely with the changes of electrical energy to be 

expected according to electrical theory, when a charged sphere the 
size of which is equal to that of the ion is moved from a vacuum 
into a medium having the dielectric constant of water. (The 
figures for C1-, Br-, I-, given in parentheses are calculated in this 
way.) I t  thus appears that the energy effects on the solutions of 
ions are electrical in origin, and this gives powerful support to  
the idea that the "water of hydration" of ions is held by purely 
electrical forces and is not chemically combined with the ion. (For 
colloidal solutions, see COLLOIDS.) 

B ~ s ~ ~ o ~ ~ ~ ~ ~ ~ . - C o m p r e h e n ~ i v e  accounts of solutions are to be 
found in most treatises on physical chemistry. Specialized works are: 
A. Findlay, Osmotic Presszlre (1919) ; C. A. Kraus, The  Properties 
of Electrically Conducting Systems (1922), deals exhaustively with 
electrolytic solutions; J. H. Hildebrand, Solubility (American Chemical 
Society monographs), treats the subject mainly from the point of view 
of the author's own theory; D. A. Clibbens, T h e  Principles of the 
Phase Theory (1923)t deals with the solubility relations of mixtures 
of salts. (J. A. V. B.) 

SOLUTRIAN PERIOD, in archaeology, the name given 
by G. de Mortillet to the second stage of his system of cave- 
chronology, synchronous with the third division of the Quaternary 
period, from the Solutrb cave, MBcon district, SaBne-et-Loire. The 
period is chiefly characterised by "laurel-leaf" blades (knives or 
daggers) of flint, beautifully flaked on both sides, and readily dis- 
tinguishable from the flints of the preceding Mousterian epoch. 
Large thin spear-heads, scrapers with the edge not on the side but 
on the end, flint knives and saws, all still chipped, not ground or 
polished, arrow-heads with tang and shoulder on one side only, 
are also characteristic of this transitional period. Among the 
fauna are the horse, reindeer, mammoth, cave lion, rhinoceros, 
bear and urus. Solutrian "finds" have also been made in the caves 

Les E~z i e s  and Laugerie and in the lower beds Cres- 
well cave, Derbyshire. The  Solutrian technique or fashion of 
flint-working represents the acme of ~alaeolithic craft. 

See J. Dkchelette, Manuel d'rlrchaeologie, vol. i. (1908), A. Keith, 
Antiquity of  Man, vol. i., 2nd ed. (1925). 

SOLVAY, a village of Onondaga county, New York, U.S.A., 
near Lake Onondaga, adjoining Syracuse on the west; served by 
the New York Central railroad and for freight also by the Lack- 
wmnna. POP. (1930) 7,986, and it was 8,201 in 1940. I t  is a 
manufacturing and residential suburb, with large soda-ash works 
(employing 2,500 persons) and various other industries. The 
village was incorporated in 1894. 

SOLWAY FIRTH, estuarine inlet of the Irish Sea, 50 m. 
long, between England and Scotland. The breadth a t  the mouth 
is 32 m.; near the head, where the Solway viaduct of the L.M.S. 
railway crosses the firth, i t  is nearly 13 miles. The general direc- 
tion is north-easterly from the mouth. The Scottish counties 
bordering the firth are Wigtownshire, Kirkcudbright and Dum- 
friesshire; the English coast belongs to  Cumberland. On the 
English side the low Solway plain borders the firth, except for a 
short distance above St. Bee's Head. The Scottish shore, however, 
is not continuously flat, and such elevations as Criffell (1,866 f t . ) ,  
Bengairn and Cairnharrow, above Wigtown bay, rise close to it. 
The Cree and other streams enter Wigtown bay; the Dee, Kirk- 
cudbright bay; and the Nith discharges through a long estuary. 
The *nnan has its mouth near the town of that name; and the 
E" and Eden have theirs a t  the head of the firth, in Cumber- 
land. On this shore Morecambe bay receives the W a m ~ o o l  and 

the Ellen has its n ~ o u t h  a t  Maryport, and the Derwent 
from the Lake District a t  Workington. The waters of the firth 
are and a tidal bore occurs periodic all^. 

SOMA, in Vedic India personified the Asclepias acida, whose 
sap, fermented, is an intoxicant. As a Bacchus-like god Soma is 
lauded in 114 hymns of the Rig-veda IX.  and as a co-equal of 
Indra, Agni and Rudra in other Books. I t s  uses, like its name 
(Haoma in the Avesta), go back to Iranian times, and i t  was 
prized both in India and Iran as a medicine conducive to lon- 
gevity. 

The celestial variety, distinct from that of earth, was drunk by 
the gods, and incited Indra to establish the universe. In  the post- 
Vedic Epics Soma is the Moon, who wanes when drunk by gods 
but is replenished by the Sun. 



SOMA-SOMALILAND 
SOMA, in biology, the tissues that form the body of the or- 

ganism in contrast to the reproductive tissues. (See ZOOLOGY; 
EMBRYOLOGY; HEREDITY.) 

SOMALILAND, a country of East Africa, so named from 
its Somali inhabitants. I t  is sometimes called the "Eastern Horn 
of Africa," because it  projects sharply into the Indian ocean. I n  
general outline, it  is an irregular triangle, with apex at  Cape 
Guardafui. From the apex the north side extends over 600 m. 
along the south shore of the Gulf of Aden westwards to Tajura 
bay, and the east side skirts the Indian ocean south-west for some 
1,200 m., the Tana river being about the limit of Somali settle- 
ment. Inland the limits of Somaliland correspond roughly with 
the Shoan and Harrar hills, the Galla district south of Shoa and 
east of Lake Rudolph and 40" E .  as the western limit. The tri- 
angular space thus roughly outlined has an area of about 370,ooo 
square miles. I t  includes the 36,000 sq.m. of Jubaland added to 
Italian Somaliland by transferences from Kenya Colony. I t  is 
partitioned as under. the figures for area and population being in 
some cases estimates :- 

I I 

British Somaliland . 
French Somaliland . 
Italian Somaliland . I S y s d n i a n  Somaliland* 

Total . . . . . . 1 

A?.. ;m 

lpGr;;;;;9El 
Ezrcne-nc 1 -- y UAAU 

square miles present 1931 

68 
8,880 68,965 1,000 

370,880 1 1,824,480 - 

lent bush plants are khansa (umbrella mimosa), acacias, aloes, 
and, especially, Boswellia and Commiphora, which yield highly 
fragrant resins and balsams, such as myrrh, frankincense (oli- 
ba~zum) and "balm of Gilead." The billeil is a thorn-bush grow- 
ing about 10 ft. high and covered with small curved hooks of great 
strength. The bush contains also numerous creepers, one of the 
most common is called the anno. Of the thorns, the guda and 
the wadi often grow from 30 to 50 ft. high and have large flat- 
topped branches. I n  places there are forests of these trees. On 
the summit of the Golis range the cedars form forests. Among the 
larger trees are the mountain cedar, reaching to IOO ft . ;  the gob, 
which bears edible berries in appearance something like the cherry 
with the taste of an apple, grows to some 80 ft., and is found 
fringing the river beds; the hassddart, a kind of euphorbia, attain- 
ing a height of about 70 ft . ;  and the darei, a fig tree. 

Somaliland is rich in the larger wild animals. Among them are 
the lion (Somali name libah) and elephant; the black or double- 
horned rhinoceros, common in central Ogaden; leopards, abundant 
in many districts, and daring-they have given their name to the 
Webi Shebeli ("Rilver of the Leepards") ; panthers; spotted and 
striped hyenas (the latter rare) ; foxes; jackals: badgers and wild 
dogs; giraffes and a great variety of antelopes. The antelopes 
include the beisa oryx, fairly common and widely distributed, the 
greater and lesser kudu (the greater kudu is not found on the 
Ogaden plateau) ; the Somali hartebeest (Bubalis Swaynei), found 
only in the Haud and Ogo districts; waterbuck, rare except along 
the Webi Shebeli and the Nogal; the do1 or Somali bushbuck; the 

*This is a rough estimate. See also ABYSSINIA. I 
' dibatag or Clarke's gazelle; t h e  giraffe-like gerenuk or Waller's 

gazelle, very common; the aoul or Soemmering's gazelle, widely 
Somaliland was not generally adopted as the name of the 

country until the early years of the 19th century. The northern 
and central districts were previously known as Adel, the north- 
east coast as Ajan. By the ancients the country was called regio 
aromatics, from the abundance of its aromatic plants. 

P h y s i c a l  Features.-The region as a whole is a vast plateau 
of an average elevation of 3,000 ft., bounded westwards by the 
Ethiopian and Galla highlands and northwards by an inner and 
outer coast range, skirting the south side of the Gulf of Aden in 
its entire length from the Harrar uplands to Cape Guardafui. 

The incline is uniformly to the south-east, and apart from the 
few coast streams that reach the Gulf of Aden during the rains, 
all the running waters are collected in three rivers-the Nogal in 
the north, the Webi Shebeli in the centre, and the Juba (q.v.) in 
the south-which have a parallel south-easterly direction towards 
the Indian ocean, though the Juba alone reaches the sea. The 
Nogal sends down a turbulent stream during the freshets, while the 
Shebeli, notwithstanding the far  greater extent of its basin, does 
not reach the sea. At a distance of about 12 m. from the coast it 
is intercepted by  a line of dunes, which it  fails to pierce, and is 
deflected southwards, flowing in this direction for nearly 170 m. 
parallel with the coast, and then disappearing in a swampy depres- 
sion (the Bali marshes) before reaching the Juba estuary. 

The Somaliland plateau is chiefly composed of gneiss and schist. 
I n  the north the plateau is overlain by red and purple unfossilifer- 
ous sandstones, capped near its edge by a cherty limestone also 
unfossiliferous but possibly of Lower Cretaceous age. The plains 
inland from Berbera, and the maritime margins between the coast 
and foot of the plateau, consist of Lower Oolitic limestones. 

Temperature varies from 60' or less in the early morning to 
100' or over in the early afternoon. On an average the coast-belt 
temperatures are some 10' higher than those of the plateau. Four 
seasons are recognized-January-April, very dry and great heat; 
May-June, cooler and the "heavy" rains; July-September, the 
season of extreme heat and the south-west monsoon; October- 
December, the "light" rains. 

F l o r a  and Fauna.-The flora of Somaliland is isolated because 
it lies east of the great belt of high-ground of East Africa. In  
the mountainous north the flora resembles, however, to some ex- 
tent, that of the Galla country and Abyssinia. The greater part of 
the country is covered either with tall coarse grasses (these open 
plains being called ban), or more commonly with thick thorn-bush 
or jungle, among which rise occasional isolated trees The preva- 

distributed.; the dero (Gazella Spek i ) ;  and the small dikdik or 
sakaro antelope, found in almost every thicket. The zebra (Equus 
grevyi) is found in Ogaden and places to the south, the wild ass in 
the northern regions. There are wart hogs, baboons (maned and 
maneless varieties), a tree monkey, jumping shrews, two kinds of 
squirrel, a small hare, rock rabbits and a weasel-like animal which 
hunts in packs. Ostriches are found in the open plains; the rivers 
swarm with crocodiles, but hippopotami are rare. Birds of prey 
are numerous and include eagles, vultures, kites, ravens and the 
carrion stork. Among game birds are three varieties of bustard, 
guinea fowl, partridges, sand grouse and wild geese. Snakes are 
common, an adder, a variegated rock snake and a black snake 
called muss being those most dreaded. 

Inhabitants.- The Somali belong to the Eastern (Ethiopic) 
Hamitic family of tribes, of which the other chief members are 
the neighbouring Galla and Afar, the Abyssinian Agau and the 
Beja tribes between the Nubian Nile and the Red sea. They have 
been identified with the people of Punt, known to the Egyptians 
of the early dynasties. The Somali, however, declare themselves 
to be of Arab origin, alleging their progenitor to have been a 
certain Sherif Ishak b. Ahmad, who crossed from Hadramut with 
40 followers about the 13th century. Other traditions trace their 
origin to the Himyaritic chiefs Sanhiij and Samamah, said to  have 
been coeval with a King Afrikus, who is supposed t o  have con- 
quered Africa about A.D. 400. These legends should perhaps be 
interpreted as  pointing to a series of Arab immigrations, the last 
two of which are referred to the 13th and 15th centuries. 

The present Somali peoples are possessed of no general type. 
They are not pure Hamites, and their physical characteristics vary 
considerably, showing signs of interbreeding with Galla, Afar, 
Arabs, Abyssinians and negroes. They are a race of magnificent 
physique, tall, active and robust, with fairly regular features, but 
showing negro blood in their complexion and hair. 

There are four classes in Somaliland: ( I )  nomads who breed 
camels, ponies, sheep and cattle, live on milk and meat, and follow 
the rains in search of grass; ( 2 )  settled Somali, comparatively 
few, living in or near the coasts; (3) outcast races, not organized 
in tribes but living scattered all over Somaliland; they are hunters, 
workers in iron and leather, and the chief collectors of gum and 
resin; (4) traders. The national dress is the "tobe," a simple 
cotton sheet of two breadths sewn together, about 15 ft. long. 
Generally, it is thrown over one or both shoulders, a turn given 
round the waist, and allowed to fall to the ankles. The "tobes" 



are of all colours from brown to white. A ceremonial "tobe" of 
red, white and blue, each colour in two shades, with a narrow 
fringe of light yellow, is sometimes worn. 

The Somali are a fighting race and all go armed with spear, 
shield and short sword and, since they have been procurable, guns. 
During the rains intertribal lootings of cattle are common, save 
where the authority of the paramount power is sufficient to  pre- 
serve peace. Among certain tribes those who have killed a man 
have the right to wear an ostrich-feather in their hair. They are 
great talkers, keenly sensitive to ridicule, and quick-tempered. 
The Somali love display; they are inordinately vain and avaricious; 
they are very intelligent and quick witted and make loyal and 
trustworthy soldiers. The great interest in life with the nomads, 
the most numerous class, is their camels. 

The Somali are divided into a multiplicity of rers or fakidas 
(tribes, clans). Three main divisions have been clearly de- 
termined. 

I .  The Hashiya (Abud's Asha), with two great subdivisions: 
Daroda, with the powerful Mijertins, War-Sangeli, Dolbohanti 
and others; and Ishak, including the Gadibursi, Issa (Isa), 
Habr-Wal, Habr-Tol, Habr-Yuni, Babibili, Bertiri. AlLthese claim 
descent from a member of the Hashim branch of the Koreish 
(Mohammed's tribe), who founded a powerful State in the Zaila 
district. All are Sunnites, and, although still speaking their Somali 
national tongue, betray a large infusion of Arab blood in their oval 
face, somewhat light skin, and remarkably regular features. Their 
domain comprises the whole of British Somaliland, and probably 
most of Italian Somaliland. 

2. The Haze.%ya, with numerous sub-groups, such as the Habr- 
Jalet, Habr-Gader, Rer-Dollol, Daji, Karanle, Badbadan, Kunli, 
Bajimal and Ugass-Elmi; mostly fanatical Mohammedans form- 
ing the powerful Tarika sect, whose influence is felt throughout all 
the central and eastern parts of Somaliland. The Hawiya domain 
comprises the Ogaden plateau and the region generally between the 
Nogal and Webi-Shebeli rivers. Here contact has been chiefly with 
the eastern Galla tribes. 

3. The Rahanwin, with numerous but little-known sub-groups, 
including, however, the powerful and warlike Abgals, Barawas, 
Gobrons, Tuni, Jidus and Kalallas, occupy in part the region be- 
tween the Webi-Shebeli and Juba, but chiefly the territory extend- 
ing from the Juba to the Tana, where they have long been in con- 
tact, mostly hostile, with the Wa-Pokomo and other Bantu peoples 
of British East Africa. Of all the Somali the Rahanwin betray 
the largest infusion of negroid blood. 

Of the outcast races the best known are the Midgan, Yebir, and 
Tomal. The Midgan, who are of slightly shorter stature than the 
average Somali, are the most numerous of these peoples. They are 
great hunters and use small poisoned arrows to bring down their 
game. The Yebir are noted for their leather work, and the Tomal 
are the blacksmiths of the Somali. 

Prehis tor ic  Remains.-The discovery of flint implements of 
the same types as those found in Egypt, Mauritania, and Europe 
shows Somaliland to have been inhabited by man in the Stone age. 
That the country was subsequently occupied by  a more highly 
civilized people than the Somali of to-day is evidenced by the ruins 
which are found in various districts. Many of these ruins are at- 
tributable lo  the Arabs, but older remains are traditionally ascribed 
to a people who were "before the Galla." Blocks of dressed stone 
overgrown by grass lie in regular formation; a series of parallel 
revetment walls on hills commanding passes exist, as do relics of 
ancient water-tanks. Of more recent origin are the ruins known 
as Galla graves (Taalla Gdlla). These are cairns of piled stones, 
each stone about the size of a man's head. 

Exploration.- The ancients were acquainted wlth the northern 
coast, and the Arabs had settlements on the Eastern coast. I n  mod- 
ern times the exploration of the country dates from the occupation 
of Aden by the British in 1839, Aden being the chief port with 
which the Somali of the opposite coast traded. The first explorers 
of the interior were officers of the Indian army quartered at  Aden 
-Lie&. Cruttenden (1848), Lieut. (afterwards Captain Sir Rich- 
ard) Burton, and Lieut. J. H.  Speke (the discoverer of the Nile 
source). I n  1854 Burton, unaccompanied, penetrated inland as 

far as Harrar. Later on an expedition was attacked by Somali 
near Berbera, both Burton and Speke being wounded, and another 
officer, Lieut. Stroyan, R.N., killed. For 20 years afterwards no 
attempt was made to explore the interior. The occupation of Ber- 
bera by the Egyptians in 1875 led, however, to  new endeavours. Of 
those who essayed to cross the waterless Haud more than one lost 
his life. I n  1883 a party of Englishmen-F. L. and W. D.  James 
(brothers), G. P. V. Aylmer, and E.  Lort-Phillips-penetrated 
from Berbera as far as the Webi-Shebeli, and returned in safety. 
Surveys of the country between the coast and the Webi-Shebeli 
and also east towards the Wadi Nogal were executed by Maj. H .  
G. C. Swayne and his brother Capt. E .  J. E. Swayne between 1886 
and 1892. 

The first person who reached the Indian ocean, going south 
from the Gulf of Aden, was an American, Dr. A. Donaldson 
Smith (b. 1864). H e  explored (1894-95) the headstreams of the 
Shebeli, reached Lake Rudolf, and eventually descended the Tana 
river to the sea. Meanwhile the greater part of the eastern sea- 
board had fallen under Italian influence. I n  1891 Brichetti-Ro- 
becchi went from Mukdishu to Obbia, and thence crossed through 
Ogaden to Berbera on the Gulf of Aden. I n  1892 Capt. Vittorio 
Bottego and a companion left Berbera and made their way past 
Imi to the upper Juba, which Bottego explored to its source, both 
travellers finalIy making their way via Lugh to the east coast. I n  
1895 Bottego, with three European companions, left Brava to 
investigate the river system north of Lake Rudolf, and succeeded 
in tracing the Omo to that lake. Subsequently in the Abyssinian 
highlands the expedition was attacked by Galla and Capt. Bottego 
was killed. Dr. Sacchi, who was returning to Lugh with some of the 
scientific results of the mission, was also killed by natives. An 
English expedition under H.  S. H. Cavendish (1896-97) followed 
somewhat in Donaldson Smith's steps, and the last named trav- 
eller again crossed Somaliland in his journey from Berbera via 
Lake Rudolf to  the Upper Nile (1899-1900). I n  1902-03 a survey 
of the Galla-Somali borderlands between Lake Rudolf and the 
upper Juba was executed by Capt. P. Maud of the British army. 
Military operations against the "Mad" Mullah in the period 190- 
20 led to a more accurate knowledge of the south-eastern parts of 
the British protectorate and of the adjacent districts of Italian 
Somaliland. Of later travellers the duke of the Abruzzi, in 1919- 
20 explored the mid region of the Webi-Shebeli. The demarca- 
tion of the new frontier between Kenya and Italian Somaliland, 
in 1926, rectified several errors on the map. 

BRITISH SOMALILAND 
The British Somaliland protectorate extends along the Gulf of 

Aden for about 400 m. from the Lahadu Wells, near Jibuti, in the 
west, to Bandar Ziyada in 49" E., 180 m. W. of Cape Guardafui, 
and stretches from the coast inland for a breadth varying from 80 
to 220  miles. The protectorate is bounded west by French Somali- 
land, south-west by Abyssinian territory, and south-east and east 
by Italian Somaliland. 

Topography.-Between the Harrar plateau and Cape Guarda- 
fui the coast ranges maintain a mean altitude of from 4,000 to 
5,000 ft., and fall generally in steep escarpments down t o  the sandy 
lowlands skirting the Gulf of Aden. At some points the cliffs, fur- 
rowed by deep ravines, approach close to  the sea; elsewhere the 
hills leave a considerable maritime plain between their base and 
shore line. South of Berbera are two ranges, nearly parallel with 
the coast. The inner and loftier range is that of Golis, about 
9,500 ft. high, its crest covered with mountain cedar. The country 
between the two ranges is known as Guban. South of the Golis 
the ground falls gradually to  the central plateau known as the 
Haud, a waterless but not unfertile district. The Haud (only the 
northern part of which is British territory-the rest is Abyssinian) 
consists partly of thorn jungle, the haud of the Somali, partly of 
rolling grass plains, called ban, and partly of semi-desert country 
called aror. 

The average annual rainfall a t  Berbera is about 8 in., and more 
than half of this amount has fallen in one day. The  mean annual 
rainfall is greater on the slopes of the ranges, by  which the mois- 
ture-bearing clouds are intercepted. These slopes are the home of 
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aromatic flora which yields myrrh and fr'ankincense. The chief 
domestic animals are the camel and the ass, both of prime stock. 
The camels make excellent mounts, swift and hardy. The Somali 
have also large numbers of oxen, sheep and goats. They possess 
a hardy breed of ponies, for which the Dolbahanta country is 
famed. 

T o w n s  and Trade.-Berbera (q .~ . ) ,  the capital and chief sea- 
port, is in  regular communication by mail boat with Aden. About 
45 m. W. of Berbera is the exposed port of Bulhar. Close to the 
French frontier stands the seaport of Zaila (q.v.). East of Berbera 
are Las Korai, Karam, Hais and other small seaports. Inland the 
most important settlement is Hargeisa (i .e. ,  little Harrar), 60 m. 
S.S.W. of BBhar, a centre for caravans from Shoa and Ogaden. 
Sheikh, Burao and Bohotle are all on the caravan route from 
Ogaden to Berbera. Transport is either by camel or motor car; 
no other means of conveyance are used. There is a motor road 
from Berbera to  Hargeisa (130 m.) and another motor road via 
Sheikh and Burao t o  Enigavo in the east (300 miles). 

Gums and resins are collected for export, fibre is obtained from 
the aloe plant, ostriches are reared for thcir feathers, and millet 
is cu!tivated, hilt the chief wep!th nE the pen?!? cnnsists in their 
livestock. A large number of sheep and goats and smaller numbers 
of cattle are exported, and on occasion thousands of camels (as 
during the World War, for the Egyptian Expeditionary Force). 
The most valuable export is that of skins, the Somali goat and 
sheep skins being of very high quality; they go chiefly to  the 
United States. The imports are mainly sheeting and longcloth, 
dates, rice and sugar. Formerly American sheeting had a practical 
monopoly; since 1923 it  has had to meet Japanese competition. A 
carrying trade of fair size used to be done with Abyssinia via 
Zaila; i t  has been largely superseded by the railway from Jibuti, 
French Somaliland, to  Addis Ababa. In  1899-1900, when the 
French railway had just been begun, the value of trade in British 
Somaliland was £751,000; by 1902-03 it  was £487,000. Twenty 
years later the value of transit trade with Abyssinia via Zaila, 
which cannot compete with the railway beyond Harrar, was only 
£33.000, but the total trade had reached £561,000. In  1927 imports 
were valued at  £427,000 and exports a t  £357,000. The mineral 
resources of the country are undeveloped; it  is known to contain 
oil fields, coal and mica in the coastal region. 

Revenue is derived mostly from customs, and is much below 
the cost of administration. I n  1910-11 revenue was £30,000 and 
expenditure Fgg.ooo. I n  1926-27 the figures were: revenue £90,- 
ooo (customs £ 67,000), expenditure £ 149,ooo. Normal deficits 
are made good from the British Treasury, which also met the 
cost of military operations. Since 1921-23 part of the deficit had 
been met not by  free grant but by loan, and hopes of balancing 
the budget were entertained. Both executive and legislative power 
is in the hands of the governor. District commissioners supervise 
local affairs. 

HISTORY 
An Arab sultanate, with its capital a t  Zaila (Zeyla), was founded 

by  Koreishite immigrants from the Yemen in, i t  is said, the 7th 
century A.D. I n  the 13th century it  had become a comparatively 
powerful state, known as the empire of Adel. In  the 16th century 
the capital of the state (in which Arab influence was a decreasing 
factor) was transferred to  Harran (q.v.). The state was harassed 
by  Galla invaders in the 17th century, and broke up  into petty 
independent emirates and sultanates under Somali chiefs. Zaila 
became a dependency of Yemen and thus nominally part of the 
Turkish empire. The British connection with the Somali coast 
dates from the early years of the 19th century and arose from the 
desire of the East India Company to obtain a suitable place 
"for the harbour of their ships without any prohibition whatever." 
Treaties with that object in view were concluded with the Sultan 
of Tajura and the governor of Zaila in 1840 and from that time 
the Indian Government exercised considerable influence on the 
Somali coast, though British authority was not definitely estab- 
lished. In  1874-75 the ambition of Ismail Pasha, khedive of 
Egypt, led him t o  occupy the ports of Tajura, Berbera and Eulhar 
as well as Harrar in  the hinterland. I n  1884, in consequence of 
the revolt of the mahdi in the Egyptian Sudan, the khedival 

;a<risons were withdrawn. Thereupon Great Britain, partly be- 
:ause they were on the route t o  the East via the Suez canal, 
~ccupied Zaila, Berbera and Bulhar. During 1884, 1885, 1886 
reaties guaranteeing British protection were concluded with vari- 
)us Somali tribes and in 1888 the limits of the British and French 
spheres were defined, all claims to British jurisdiction under the 
r840 treaties in the Gulf of Tajura and the islands of Musha and 
Bab being abandoned. The other inland boundaries of the pro- 
ectorate were defined by agreements with Italy (1894) and 
4byssinia (1897). At first regarded as a dependency of Aden the 
xotectorate was transferred to the Foreign Office in 1898. I n  
19oj it passed under the control of the Colonial Office. 

T h e  "Mad" Mullah.-In 1899 troubles arose with a mullah 
~f the Habr Suleiman Ogaden tribe, Mohammed bin Abdullah, who 
4ad acquired great influence in  the Dolbahanta country and had 
married into the Dolbahanta Ali Gheri. H e  had made several pil- 
;rimages to Mecca, where he had attached himself to a sect which 
:njoined strict observance of the tenets of Islam and placed an 
,nterdiction on the use of the leaves of the kat plant-much sought 
lfter ?qY the coast Arabs and Somali for their stimulating and in- 
inxirating prnperties At first the m~~llah's  inf lu~nce was exerted 
for good, and he kept the tribes over whom he had control a t  
peace. Accredited with the possession of supernatural powers 
he gathered around him a strong following. I n  1899 he began 
raiding tribes friendly t o  the British, and declared himself the 
mahdi. From that time, with certain intervals of inactivity, the 
"mad" mullah, as he was popularly called, caused infinite trouble 
for many years. The tribes hostile to  the mullah sought British 
aid and operations were undertaken by  Col. (Sir) E .  J. E .  Swayne. 
After severe fighting in 1900-01 the enemy was driven to take 
refuge into the Mudug territory (Italian Somaliland). On Oct. 
6 of that year the British forces-Somali levies and Yaos from 
Nyasaland-were ambushed in dense bush a t  Erigo and lost I O I  

killed and 85 wounded. While the mullah was repulsed, and re- 
treated to Galadi, Col. Swayne was unable t o  continue the pursuit. 
In  1903 another campaign was undertaken with the co-operation 
of the Abyssinians and the Italians, the base chosen being the 
roadstead of Obbia in Italian territory. Brigadier-General W. H.  
Manning was in command and besides Indian and African troops 
a small number of British and Boer mounted infantry were em- 
ployed. Again there was desperate fighting and though Galadi was 
occupied the mullah broke away and crossing the British lines of 
communication established himself in  the Nogal district. During 
the operations 2 0 0  Yaos and Sikhs under Lieut.-Col. Plunket were 
attacked (April 17) and overwhelmed. All ten British officers 
were slain; of the whole force only 40 Yaos, of whom 36 were 
wounded, escaped. Reinforcements bringing the fighting force 
up to 7,000 men were sent, and Major-General Sir C. C. Egerton 
assumed supreme command. I n  a pitched battle fought on Jan. 
10, 1904 a t  Jidballi in the Nogal country the enemy were routed, 
losing over 1,000 men in killed alone, while the British foss in  
killed and wounded was 58. By May the mullah had been driven 
out of the British protectorate and became a refugee among the 
Mijertin. I t  was decided therefore t o  abandon offensive opera- 
tions. I n  1905 the Italians effected a n  arrangement apparently 
satisfactory to all parties. 

Derv ish  Power  Broken.-For some three years the mullah 
remained quiescent, but in 1908 he quarrelled with the Mijertins 
and in 1909 he was again raiding tribes in the British protectorate. 
The British Government (the Asquith cabinet) came to the con- 
clusion that another expedition against the mullah would be use- 
less; that they must either effectively occupy the whole of the 
protectorate, or else abandon the interior completely. The latter 
course was decided upon, and during the first months of 1910 
the advanced posts were withdrawn and the British administra- 
tion confined to the ,coast towns. 

This policy of "strict coast concentration" before long broke 
down. Efforts t o  restore order were inevitable; they began in- 
auspiciously. I n  Aug. 1913 a camel constabulary party under 
R. C. Corfield was cut up, Corfield being killed. I n  May 1914 
Mr. (later Sir) Geoffrey Archer became commissioner (a  title 
changed in 1919 to that of governor), and further operations were 
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authorised. Major T .  A. Cubitt inflicted severe punishment on 
the dervishes in Nov. 1914-Feb. 1915, but the mullah subse- 
quently again overran a large part of the protectorate. An end 
was, however, put to  his activities in 1920, when by operations 
planned by Archer and carried out by Lt.-Col. (later Sir) Gerald 
Summers almost the whole dervish force was destroyed. The 
success of these operations was primarily and mainly due to the 
Royal Air Force. The mullah himself escaped, fleeing into Abys- 
sinian Somaliland, where, a t  the town of Imi, he died in  Jan. 1921. 

The overthrow of the mullah marked the deliverance of the 
country from 21 years of dervish oppression. The succeeding 
period was chiefly notable for the efforts made, with satisfactory 
results by the British authorities to  improve the moral and mate- 
rial conditions of the Somalis. (F. R. C.) 

FRENCH SOMALILAND 
French Somaliland (CBte fran~aise des Somalis) lies a t  the 

entrance to  the Red sea. The sea frontier extends from Ras 
Dumeira on the Straits of Bab-el-Mandeb, a little north of Perim 
Island, to Ras Gurmarle, a few miles south of the Gulf of Tajura. 
The protectorate is bounded north by the Danakil country; south 
by British Somaliland; west by the Harrar province of Abys- 
sinia. I t  extends inland a t  its greatest depth about 130 miles. 

The country consists chiefly of slightly elevated arid plains, 
largely waterless save along the southern frontier. The Gulf of 
Tajura is 28 m. across a t  its entrance and penetrates inland 36 
miles. At its western end an opening 870 yd. wide leads into 
the circular bay of Gubbet-Kharab (Hell's Mouth), behind which 
rise a chaotic mass of volcanic rocks, destitute of vegetation and 
presenting a scene of weird desolation. 

The inhabitants are, on the north side of the Gulf of Tajura, 
chiefly Danakils (Afars, q.v.) ; on the southern shore Galla and 
Somali. There are a number of Arabs, Abyssinians, Indians and 
about 650 Europeans. The chief town, which is also the only 
good harbour and the seat of administration, is Jibuti (q.v.), pop. 
(1931)~ 11,366 (of whom 628 were Europeans). 

The value of this small, largely arid and sparsely populated 
region lies in Jibuti, the only French port on the Suez canal route 
and the main artery of trade with Abyssinia. The railway to 
Addis Ababa, owned by a French company, begun in 1897, was, 
after many delays, completed in 1917. Four-fifths of the trade 
of Jibuti is in the conveyance of goods to or from Abyssinia. 
I t  serves also as a coaling station, the coal being previously 
imported. The chief local industries are shark and mother-of- 
pearl fisheries and the collection of salt from the Bahr-Assal. 

The colony is administered by a governor, assisted by a nomi- 
nated council composed of official and unofficial members. I t  is 
self -supporting, the budget ( I  92 7) balancing a t  about 6,000,ooo 
francs. 

History.-French interest in the Somali and Danakil coasts 
dates from the days of the Second Empire. I n  1856 France 
acquired Ambabo and Obok. I t  was not, however, until 1883 
that, in consequence of events in Egypt and the Sudan (see 
EGYPT: History), formal possession was taken of Obok by the 
French Government. Between 1883 a?d 1887 treaties with Somali 
sultans gave France possession of the whole of the Gulf of 
Tajura. An agreement with Great Britain (Feb. 1888) fixed the 
southern limits of the, protectorate; protocols with Italy (Jan. 
1900 and July 1901) the northern limits. The transference of the 
seat of government to  Jibuti in May 1896 and the building of 
the railway to Addis Ababa (completed in 1917) gave the protec- 
torate a stability which it had previously lacked. Salt mines were 
opened in 1912 and there was later some development of agricul- 
ture, but the colony depends for  prosperity upon its port and the 
transit trade with Abyssinia. During 1917-18 Lej Yasu, the de- 
posed emperor of Abyssinia, tried to raise the tribes against the 
French, but his efforts failed. Apart from occasional raids by the 
nomads the country, then and subsequently, remained tranquil. 

ITALIAN SOMALILAND 
Italian Somaliland extends on the coast from Bandar Ziyada, 

a point on the Gulf of Aden intersected by 49" E., eastward to 

Cape Guardafui, and thence southward to Dick's Head. Bounded 
north and east by the Indian ocean it  is bounded south by Kenya 
Colony and west by Abyssinian and British Somaliland. From 
the east coast the protectorate extends inland from IOO to 300 
miles. 

The coast-line is largely rock-bound and little indented, and 
throughout its extent there is only one tolerable natural harbour, 
Kismayu. The coast presents a succession of hills (fringed by a 
narrow margin of beach) until Cape Guardafui is reached. Cape 
Guardafui is i n  11" 75' N., 51" 26' 32" E., and forms, as i t  were, 
the tip of the Horn of Africa. The  cape, which faces north and 
east, presents on its northern face a nearly vertical wall of rock 
rising from the sea t o  a height of goo feet. The water is deep right 
to the base of the cliff, and owing to the winds and the strength 
of the ocean currents, navigation is dangerous. The headland 
is known to the Somali as Girdif or Yardaf. 

Rounding Guardafui the coast trends southwards, and some 
90 m. from that cape is Ras Hafun or Medudda-the most east- 
erly point of the continent of Africa-being in 10" 45' S., 51" 
27' 52" E., or about 13 m. east of Guardafui. Ras Hafun is a 
rocky peninsula rising 600 ft. above the sea, and is connected 
with the mainland by an isthmus 12 m. long. 

The interior of the country presents, in general, the same arid 
aspect as the rest of Somaliland. Italian territory has a depth 
from the coast of 2 0 0  to 250 m., the frontiers with Abyssinia 
and British Somaliland being arbitrary straight lines. The most 
fertile districts lie between the equator and 4" N. This region 
includes the lower courses of the Webi-Shebeli and the Juba. The 
sand dunes which separate the Shebeli from the sea have already 
been mentioned; the land beyond, under irrigation, is very fertile. 
But the most fertile region is the valley of the lower Juba, which 
is annually inundated. For over IOO m. on either bank of the 
river is a rich strip of land varying in width from a few hundred 
yards to over 4 m. a t  the estuary. Away from the river and in 
the region west of it, ceded to Italy by Great Britain in 1925, 
the normal scrub and thorn plains prevail. 

Towns, T r a d e  and Administration.- The chief towns are 
on the coast. They are Mukdishu, population over 20,000. the 
seat of government, Brava (4,ooo), Marka ( ~ , o o o ) ,  Warsheik 
(3,000) and Kismayu (~o ,ooo) .  These are all in the southern 
part of the protectorate and are known generically as El-Benadir 
(the ports), a name also applied to  the coast between the ports. 
Obbia, 5" 22' N., and Illig in 7" 60' N., are points of departure 
for the Ogaden and Dolbahanta countries. Alula, on the Gulf of 
Aden, is the chief town of the Mijertin Somali. 

I n  the interior are Bardera, on the left bank of the Juba, Lugh, 
a populous city also on the left bank of the Juba and about 240 
m. from the coast, and further inland is Dolo a t  the confluence 
of the Daua and Ganale to form the Juba. 

While the Somali carry on their usual trade in dressed skins, 
cattle, frankincense, myrrh and gum arabic, the Italians, since 
1922, have taken up in earnest the cultivation of cotton, the 
sugar cane, rice, durra and maize in the Webi Shebeli and Juba 
regions. Some few hundreds settled on the land, the total number 
of Italians in the colony in 1928 being about 1,000. Over I 1,000 
ac. were under cotton in 1927, the production being 13,000 
centals. Irrigation works were carried out in the Webi Shebeli 
region in the hinterland of Mukdishu, wherefrom a railway was 
begun to aid the colonists. By 1928 some 40 m. of line had 
been built, the ultimate objective being Lugh. About 3,000 m. 
of roads had also been built. Though cotton and other crops were 
promising, the chief exports up to 1928 were the produce of the 
Somalis, as indicated and of goods from Abyssinia. 

The southern part of the country had been a Crown colony 
under a civil governor since 1910; the northern part consisted 
of sultanates under Italian protection. Over this northern part 
direct Italian authority was imposed in 1925-26 and in 1927, 
with the Jubaland province transferred from Kenya, the whole 
of Italian Somaliland was divided into seven districts, each under 
a civil commissioner responsible to the governor. The colony has 
required constant and heavy subventions from Italy, colonial 
revenue (up to 1925) being scarcely a tenth of the cost of 
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administration, which was ~4,000,ooo lire in 1924. 

History.-The Somali coast, as  has been seen, early fell under 
Muslim influence. The towns on the eastern seaboard, of which 
Mukdishu and Brava were the chief, formed part of the Zenj 
"empire" (see ZANZIBAR) and shared its fate, being conquered 
in turn by the Portuguese (16th century), the imans of Muscat 
(17th century), and the sultans of Zanzibar (1866). By treaties 
with Somali sultans in 1889 and by agreements with England, 
Zanzibar and Abyssinia, the coast east of the British Somali pro- 
tectorate fell within the Italian sphere of influence. (See AFRICA: 
History.)  In  Aug. 1892 the sultan of Zanzibar leased the Benadir 
ports of Italy for 50 years. They were administered first by 
the Filonardi company, and from 1898 by the Benadir company. 
By an agreement dated Jan. 13, 1905, the sultan of Zanzibar ceded 
his sovereign rights in the Benadir ports to Italy in return for the 
payment of a lump sum of £ 144,000. Thereafter the Italian Gov- 
ernment assumed the direct administration of the ports. I n  1905 
also Great Britain leased to Italy a piece of land near Kismayu. 

A notable event in the history of the protectorate a t  the be- 
ginning of the 20th century was the co-operation of the Italian 
a~ithnrities in the campaigr? against the Mn!!ah i\_bdd!ah. 

The station of Lugh, the most advanced point occupied by Italy, 
had been founded by Capt. Vittoria Bottego in 1895. I n  1896 
negotiations were opened for defining the Italian-Abyssinian fron- 
tier in the Somali regions. I n  1897 i t  was agreed that from the 
point on the British Somaliland frontier where 47' E. intersected 
8' N. the frontier line should be drawn, a t  a distance of about 
180 m,  from the Indian ocean, to the Juba. By the arrangement 
of 1907 with the Negus Menelik (ratified by a convention dated 
May 16, 1908) the Benadir coast obtained a suitable hinterland. 
Due to the Treaty of London (1915) and rearrangements at the 
close of the World War, Britain in 1925 ceded Kismayu and the 
right bank of the Juba to Italy (see  JUBALAND). For the Italian ex- 
pedition of 1935-36 against Abyssinia, see ITALY. also ABYSSINIA. 

B I B L ~ ~ ~ A P E Y . - ~ .  General descriptions, history and books of 
travel:-R. Burton, First Footsteps in East Africa (1856) ; F. L. 
James, The Unknown Horn of Africa (1888) ; A. Donaldson Smith, 
Through Unknown African Countries (London, 1897) ; V. Bottego, 
I1 Guiba esplorata (Rome, 1895) ; L. Robecchi-Bricchetti, Somalia e 
Benadir . . . Prima traversata della Somalia italiana (Milan, 1899) 
and Nel paese degli Aromi (Milan, 1903) ; H. G. C. Swayne, Seven- 
teen TriPs through Somaliland (3rd ed., 1903) contains a special 
fauna section; G. Ferrand, Les Somalis (1903) ; W .  H. Schoff, "Cin- 
namon, Cassia and Somaliland" Jnl. Amer. Orient. S., vol. xl., part 
4 (1920). 

b. Ethnology, flora, fauna, geology, etc.:-P. Paulitschke, Ethnog- 
raahie Nordost-Afrikas. Die materielk Cultur der Dancikil. Galla und 
~omc i l ,  vol. ii. (;Q3) i Die geistige Cultur der Dancikil (1896), and 
Beitrage zur Ethnographie und Anthropologie der Somcil, Galla und 
Harrari (Leipzig, 1886), containing fine plates; H. M. Abud, Gene- 
alogies of the Somi l  . . . (1896) ; J. W. Gregory, "The Geology of 
Somaliland," Geol. Mag. (1896) ; E. Krenkel, Handbuch der Reg. 
Geol. 26 Heft. Band V I I .  Abessomalien (Heidelberg, 1926) ; C. V. A. 
Peel, Somaliland . . . with a complete list of every animal and bird 
known to inhabit that country . . .  g goo), and "On a collection of 
Insects and Arachnids," in Proc. 2001. Soc. (1900) ; A. Engler on the 
flora in the Sitzungsberichte of the Prussian Academy of Science, Nos. 
x.-xii. (1904) ; R. E. Drake-Brockman, The Mammals of Somaliland 
(London, 1910). 

c. Language:-F. M. Hunter, Gravmaar o f  the Somali Language 
(Bombay, 1880) ; E. de Larajasse and C. de Sampont, A Practical 
Grammar o f  the Somali Language (London, 1897) ; E. de Larajasse, 
Somali-English and English-Somali Dzctionary (London, 1897) ; Leo 
Reinisch, Die Somalie Sprache (Vienna, 1900 et seq.). 

d.  For the various divisions:-(I) British: the annual reports issued 
by the Colonial Office, London; R. E. Drake Brockman, British 
Somaliland (1917) ; Major H. Rayne, Sun, Sand, and Somalis (1921) ; 
Oficial History o f  the Operatiotzs i n  Somaliland, 1901-1904 ( 2  vols , 
1907) ; D. Jardine, The Mad Mullah of Somaliland (1923) ; Sir H. B. 
Kittermaster, "British Somaliland," Jnl. African Soc. (July 1928). 
( 2 )  French: French Sonzaliland, a British Foreign Office handbook 
(1920) and the "CBte fran~aise des Somalisn-annual reports by the 
French Colonial office. (3) Italian: Somalia italiana, 1885-1895 
(official "Green Book") ; Relaeione sulla Somdia italiana (Colonial 
Office, Rome, 1912) ; C .  Rossetti, Somalia ztalzana settentrionale, with 
map (Rome, 1906) ; G. de Martino (sometime governor of the 
colony), La Somalia Nostva (1913) ; Italian Somaliland, British For- 
eign Office handbook (1920) ; "La Occupazione della Somalia setten- 
Crionale" in L'ltalia Coloniale (Milan, 1926) ; Monographie della 
Regioni della Somalia, No. 3, La Valleta del Giuba (Turin, 1928). 

The Bibliografia etiopica of G .  Fumaqalli (Milan, 1893) mcludes 
works deaiing with Somahland. 

SOMBART, WERNER (1863-1941), German economist, 
was born at  Ermsleben in the Harz on Jan. 19, 1863; he studied 
in Pisa and Berlin, and in 1888 became secretary of the chamber 
of commerce in Bremen. He taught a t  the University of Breslau 
from 1890, a t  the Berlin commercial high school from 1906, and 
in 1917 was appointed professor a t  the University of Berlin. 
Sombart wrote prolifically on economic, historical and social 
problems. His best known work is Der  Moderne Kapitalismus, 
which first appeared in 1902 and was followed by a series of 
monographs, the substance of which was largely incorporated in 
the much enlarged and amended second edition of 1916. The work 
was finally completed in 1926 by two volumes bringing the history 
of capitalism down to that date. Sombart combined great learning 
with brilliancy of style and fertility of ideas. 

Sombart's published works include Sozialismus und soziale Bewegung 
i m  19. Jahrhundert; the 10th revised edition of this treatise, published 
in 1924, bears the title. Der proletarzsche Sozialismus. Wirtschaft und 
Mode ( ~ g o z ) ,  Die deutsche Volkswirtsclzaft i m  19. Jahrhundert (19~3 ,  
5th ed. I ~ Z I ) ,  Das Proletariat (1906), Das Lebenswerk von Karl 
ilferx (:gag), Dlc Judcn ur~l i  do> W i r i ~ ~ i z u j ~ ~ i e b e n  (191 I j ,  Luxus und 
Kapital~smus ( I ~ I Z ) ,  Deutscher Sozialisnzus (1934). Sombart was 
editor of Grundlagen und Kritik des Sozialismus (1919). 

SBMBOR, a town of the Voivodina, Yugoslavia. Pop. (1931) 
32,256. I t  is situated in  a fertile plain and is a centre of corn and 
cattle trade. I n  1941 i t  was annexed to Hungary. 

SOMERS, JOHN SOMERS (or SOMMERS), BARON (1651- 
1716). English lord chancellor, was born on March 4, 1651, 
near Worcester, the eldest son of John Somers, an attorney, and 
of Catherine Ceaveme of Shropshire. Educated a t  Worcester 
and at  Trinity College, Oxford, he studied law under Sir Francis 
Winnington, and soon became intimate with the leaders of the 
country party, especially with Essex, William Russell, and Alger- 
non Sidney, but never entered into their plans so far as to commit 
himself beyond recall. H e  was reputed to have written the Jus t  
and Modes t  Vindication of the T w o  Last  Parliaments, in answer 
to Charles 11 . '~  declaration of his reasons for dissolving them. 
This, however, was by Sidney, though probably Somers was 
responsible for the final draft. As counsel for the sheriffs Pilking- 
ton and Shute before the court of King's Bench, and junior 
counsel in the trial of the seven bishops, Somers won a reputation 
which was further enhanced by the part which he took in the 
secret councils which preceded the revolution. Elected to  the 
Convention Parliament, he was appointed one of the managers 
for the Commons in the conferences between the houses, and 
was further distinguished by being made chairman of the com- 
mittee which drew up  the Declaration of Right. 

I n  May 1689 Somers was made solicitor-general and knighted, 
and he now became William 111.'~ confidential adviser. In  the 
controversy which arose between the Houses on the question of 
the legality of the decision of the court of King's Bench regarding 
Titus Oates, and of the action of the Lords in sustaining this 
decision, Somers was again the leading manager for the Commons, 
and has left a clear and interesting account of the debates. H e  
was appointed chairman of the select committee of the House of 
Commons on the Corporation Bill (16go), by which those cor- 
porations which had surrendered their charters to  the Crown 
during the last two reigns were restored to their rights. On 
March 23, 1693, the great seal having meanwhile been in com- 
mission, Somers was appointed lord-keeper and a privy councillor. 
Somers now became the most prominent member of the Junto, 
the small council which comprised the chief members of the Whig 
party. When William left in May 1695 to take command of the 
army in the Netherlands, Somers was made one of the seven lords- 
justices to whom the administration of the kingdom during his 
absence was entrusted; and he was instrumental in bringing 
about a reconciliation between William and the princess Anne. 

I n  April 1697 Somers became lord chancellor, and was created 
a peer by the title of Baron Somers of Evesham. Somers had 
been free from attack at  the hands of political opponents; 
but his connection in 1699 with Captain SVilliam Kidd, to  the 
cost of whose expedition Somers had given £1,000, afforded an 
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opportunity for a vote of censure, in the House of Commons 
which was rejected by 199 to 131. The attack was renewed 
shortly on the ground of his having accepted grants of Crown 
property to the amount of £1,600 a year, but was again defeated. 
On the subject of the Irish forfeitures a third attack was made 
in 1700, a motion being brought forward to request the king to 
remove Somers from his counsels; but this again was rejected 
by a large majority. I n  consequence, however, of the incessant 
agitation Somers was finally compelled to resign. I n  1701 he was 
impeached by the Commons for his share in the negotiations 
relating to the Partition Treaty in  1698, and defended himself 
most ably before the house, answering the charges seriatim. The 
impeachment was voted and sent up to the Lords, but was there 
dismissed. On the death of the king Somers retired into private 
life, but he actively opposed the Occasional Conformity Bill 
(1702), and in 1706 was one of the managers of the union with 
Scotland. I n  the same year he carried a bill regulating and 
improving the proceedings of the law courts. H e  was made 
president of the council in 1708 upon the return of the Whigs 
to power, and retained the office until their downfall in  1710. 
H e  was also president of the Royal Society from 1699-1704. 
H e  died on April 26, 1716. Somers wrote The History of the 
Succession of the C r o m  of England, as well as several poems and 
pamphlets. 

For a contemporary character of Somers Addison's paper in the 
Freeholder for the 14th of May 1716 sholld be referred to; and 
there is in Macaulay's History (iv. 53) an eloquent tribute to his 
character and comprehensive learning. A catalogue of his publica- 
tions will be found in Walpole's Royal and Noble Authors. 

SOMERSET, EARLS AND DUKES OF. In  the 11th 
century Somerset and Dorset were under the jurisdiction of one 
sheriff, and for a considerable period titles derived from each of 
these shires were borne by the same person. (See DORSET, EARLS, 
MARQUESSES AND DUKES OF.) 

The earldom of Somerset in the Beaufort family dated from 
1397, in which year it was granted by Richard 11. to  JOHN 

BEAUFORT (c. 1373-I~IO), the eldest of the three illegitimate, but 
afterwards legitimated, sons of John of Gaunt, duke of Lancaster, 
by Catherine, wife of Sir Hugh Swynford, and daughter of Sir 
Payne Roelt. H e  was followed in the earldom successively by 
his three sons: Henry, who died unmarried in 1418; John (1404- 
1444), who in 1443 was created earl of KendaI and duke of 
Somerset, both of which titles became extinct a t  his death; and 
Edmund, who was created earl of Dorset in 1441, marquess of 
Dorset in 1443, and duke of Somerset in 1448 (See SOMERSET, 
EDMUND BEAUFORT, DUKE OF.) On the execution of Edmund's 
son Henry, 5th earl and 2nd duke of Somerset, by the Yorkists 
in 1464, his titles were forfeited by  act of parliament; but his 
brother Edmund was from that date styled duke of Somerset 
by the Lancastrian party till his death in May 1471, when the 
house of Beaufort became extinct. (See BEAUFORT.) The title, 
conjoined with the dukedom of Richmond, was, however, borne 
by Henry Fitzroy, illegitimate son of Henry VIII. ,  from 1525 till 
his death without heirs in I 536. 

EDWARD SEYMOUR, duke of Somerset (q.v.), known as the Pro- 
tector, was the first of the line of dukes to which the holder of 
the title a t  the present day belongs, having been created Viscount 
Beauchamp of Hache, Co. Somerset, in 1536; earl of Hertford 
in 1537; and in 1547 Baron Seymour and duke of Somerset. His 
honours, which were entailed on the issue of his second in priority 
to that of his first marriage, being forfeited by  attainder in 1552, 
Robert Carr became earl of Somerset (9.v.) in 1613, but died 
without male issue in 1645, when his title became extinct. A 
curious incident in the history of this title was the grant by 
Charles I .  in 1644 of a commission to Edward Somerset, son of 
Henry, 1st marquess of Worcester, empowering him to fill up 
certain blank patents of peerage with a promise of the title of 
duke of Somerset for himself. After the Restoration this instru- 
ment was cancelled in consequence of a resolution of the House 
of Lords declaring it  to be "in prejudice to  the peers"; and the 
grantee, who had meantime succeeded to the marquessate of 
Worcester, surrendered his claim to the dukedom of Somerset 
in Sept. 1660. In  the same month the dukedom of Somerset and 

barony of Seymour were restored to WILLIAM SEYMOUR (1588- 
1660), great-grandson of the Protector, who in 1621 inherited the 
titles of earl of Hertford and Baron Beauchamp which had been 
granted to his grandfather Edward Seymour in 1559, and who, 
in 1640, had himself been created marquis of Hertford. H e  died 
in Nov. 1660, a few weeks after his restoration t o  the dukedom, 
and was succeeded by his grandson William, 3rd duke of Som- 
erset (c. 1651-1671). As the latter died unmarried, the Somerset 
title devolved on John Seymour (c. 1628-1675), the 2nd duke's 
fifth and youngest son, a t  whose death without issue in 1675 the 
marquessate of Hertford became extinct; his cousin Francis Sey- 
mour (1658-1678) becoming 5th duke of Somerset. 

CHARLES SEYMOUR, 6th duke of Somerset (I 662-1 748), who 
succeeded his brother Francis, the 5th duke, was educated at  
Trinity college, Cambridge; and in 1682 he married Elizabeth, 
daughter of Joceline Percy, earl of Northumberland, who brought 
him immense estates, including Alnwick castle, Petworth, Syon 
House and Northumberland House in London. (See NORTHUM- 
BERLAND, EARLS AND DUKES OF.) I n  1683 Somerset received an 
appointment in the king's household, and two years later a 
colonelcy of dragoons; but a t  the revolution he bore arms for 
the prince of Orange. H e  became a great favourite with Queen 
Anne, receiving the post of master of the horse in I 702. H e  
made friends with the Tories, and succeeded in retaining the 
queen's confidence, while his wife replaced the duchess of Marl- 
borough as mistress of the robes in 1711. I n  the memorable crisis 
when Anne was a t  the point of death, Somerset acted with Argyll, 
Shrewsbury and other Whig nobles who, by insisting on their 
right to be present in the privy council, secured the Hanoverian 
succession to the Crown. Dismissed from his office of master 
of the horse in 1716, he retired into private life, and died at  
Petworth on Dec. 2, 1748. At the death of his son ALGERNON 
(1684-1750), 7th duke, without male issue, the earldom of Hert- 
ford, and the baronies of Beauchamp and of Seymour of Trow- 
bridge became extinct; and the dukedom of Somerset, together 
with the barony of Seymour, devolved on a distant cousin, Sir 
Edward Seymour, 6th baronet of Berry Pomeroy, Devonshire. 
(See SEYMOUR or ST. MAUR.) 

The Seymours of Berry Pomeroy were the elder branch of 
the family, being descended from the protector Somerset by his 
first marriage, the issue of which had been excluded from succes- 
sion to the titles and estates until after the failure of the issue of 
his second marriage. (See above.) SIR EDWARD SEYMOUR (1695- 
1757), who thus became 8th duke 6f Somerset, was grandson of 
Sir Edmund Seymour, Speaker of the House of Commons in the 
reign of Charles 11. EDWARD ADOLPHUS, 12th duke (1804-1885), 
held various offices in Lord Melbourne's administration from 1835 
to 1841; was a member of Lord John Russell's cabinet in 1851; 
and first lord of the admiralty from 1859 to 1866. I n  1863 he 
was created Earl St. Maur of Berry Pomeroy. H e  married (1830) 
Jane Georgiana, youngest of the three celebrated daughters of 
Thomas Sheridan, who was the "Queen of Beauty" a t  the famous 
Eglinton Tournament in 1839. The duke was the author of 
Christian Theology and Modern Scepticism (1872), and Mon- 
archy and Democracy (1880). At his death the family titles, ex- 
cept the earldom of St. Maur, which became extinct, devolved on 
his two brothers successively. 

See SEYMOUR OR ST. MAUR, and the authorities there cited. 
SOMERSET, EDMUND BEAUFORT, DUKE OF (c. 

1404-1455), was the younger son of John, earl of Somerset, and 
grandson of John of Gaunt, duke of Lancaster. H e  was taken 
prisoner at  BaugC in 1421 during his first campaign, and did not 
return to England till 1431. H e  was then styled earl of Mortain, 
and in 1432 was one of the envoys to  the council of Basel. In  1436 
he served at  the relief of Calais, two years later he commanded 
with some success in  Maine, and in 1440 recovered Harfleur. 
Next year he was made earl, and in 1443 marquess of Dorset. 
In 1 4 4 ~  on the death of his elder brother he became duke of 
Somerset. As head of the Beaufort party he was the rival of 
Richard of York, whom in 1446 he superseded as lieutenant of 
France. H e  lacked statesmanship, and as a general could do 
nothing to stop French successes. The loss of Rouen and Nor- 
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mandy during the next four years was precipitated by his incom- 
petence, and his failure naturally made him a special object of 
Yorkist censure. The fall of Suffolk left Somerset the chief of the 
king's ministers, and the Commons in vain petitioned for his 
removal in January 1451. I n  spite of York's active hostility he 
maintained his position till Henry's illness brought his rival the 
protectorate in March 1454. For a year he was kept a prisoner 
in the Tower "without any lawful process." On the king's recovery 
he was honourably discharged, and restored to his office as captain 
of Calais. Mistrust of Somerset was York's excuse for taking up 
arms. The rivalry of the two leaders was ended by the defeat of 
the Lancastrians and death of Somerset a t  St. Albans on May 22, 
1455. 

For further information see Sir James Ramsay's Lancaster and York 
(Oxford, 1892), and C. Oman's Political History of England, 1377- 
1485 (19061, with authorities there cited. (C. L. K.) 

SOMERSET, EDWARD SEYMOUR, DUKE OF (c. I 506- 
15j2), protector of England, born about 1506, was the eldest 
surviving son of Sir John Seymour (d. 1536) of Wolf Hall, Wilt- 
shire, by his ~ i f e  Margaret, eldest daughter of Sir flenry Went- 
worth of Nettlested, Suffnlk The Seymnurs c!aimed desceot 
from a companion of ~ i l l i a m  the Conqueror, who took his name 
from St. Maur-sur-Loire in Touraine; and the protector's mother 
was descended from Edward 111. Edward was "enfant d'hon- 
neur" to Mary Tudor a t  her marriage with Louis XII .  in I 514, 
served in Suffolk's campaign i n  France in I 523, and accompanied 
Wolsey on his embassy to France in I 527. Henry VIII., to  whom 
he became ( I  529) squire of the body, married his sister Jane in 
I 536, and Edward was created Viscount Beauchamp, and, after 
the birth of Edward VI., earl of Hertford. 

I n  I 541, during Henry's absence in  the north, Hertford, Cran- 
mer and Audley had the chief management of affairs in London; 
in September I 542 he was appointed warden of the Scottish 
marches, and a few months later lord high admiral, a post which 
he almost immediately relinquished in favour of the future duke 
of NorthumLerland (9.v.). I n  March 1544 he was made lieu- 
tenant-general of the north and instructed to punish the Scots 
for their repudiation of the treaty of marriage between Prince 
Edward and the infant Mary Queen of Scots. He landed at  
Leith in  May, captured and pillaged Edinburgh, and returned a 
month later. 

I n  May 1545 he was again appointed lieutenant-general in the 
north t o  avenge the Scottish victory a t  Ancrum Moor; this he 
did by a savage foray into Scotland in September. Political 
and religious rivalry separated him and Lisle from the Howards, 
and Surrey's hasty temper precipitated his own and his father's 
ruin. 

Protector.-Their overthrow had barely been accomplished 
when Henry VIII .  died. H e  had n o  statutory power to  appoint 
a protector, bu t  in the council of regency which he nominated 
Hertford and Lisle enjoyed a decisive preponderance; and the 
council a t  its first meeting after Henry's death determined to fol- 
low precedent and appoint a protector. They chose Hertford 
(now duke of Somerset), and he emancipated himself from the 
trammels originally imposed on him as protector; he was king in 
everything but name. I n  his first parliament, which met in Novem- 
ber 1547, he procured the repeal of all the heresy laws and nearly 
all the treason laws passed since Edward 111. Even with regard 
to  Scotland h e  had protested against his instructions of 1544, 
and now ignoring the claim to suzerainty which Henry VIII. 
had revived, sought to  win over the Scots by those promises 
of autonomy, free trade, and equal privileges with England, 
which many years later eventually reconciled them to union. But 
Scottish sentiment, backed by Roman Catholic influence and by 
French intrigues, money and men, proved too strong for Somer- 
set's amiable invitations. The Scots turned a deaf ear to his 
persuasions; the protector led another army into Scotland in 
September 1547, and won the battle of Pinkie (Sept. 10). 

Somerset apparently thought that the religious question could 
be settled by  public discussion, and throughout I 547 and 1548 
England went as  i t  pleased so far as church services were con- 
cerned; all sorts of experiments were tried, and the country was 

involved in a grand theological debate, in  which Protestant ref- 
ugees from abroad hastened to join. The result convinced the 
protector that the government must prescribe one uniform order 
which all should be persuaded or constrained to obey; but the 
first Book of Common Prayer, which was imposed by the first 
Act of Uniformity in  I 549, was a studious compromise between 
the new and the old learning, very different from the Protestant- 
ism of the second book imposed after Somerset had been removed, 
in I j 52. The Catholic risings in the west in 1549 added t o  Somer- 
set's difficulties, but were not the cause of his fall. The  factious 
and treasonable conduct of his brother, the lord high admiral, in  
whose execution (March 20, I 549) the protector weakly acqui- 
esced, also impaired his authority; but the main cause of his ruin 
was the divergence between him and the majority of the council 
over the questions of constitutional liberty and enclosures of the 
commons. H e  was divided in mind between his sympathy with the  
rebels and his duty to  maintain law and order. France seized the 
opportunity to  declare war on August 8 ;  and the outlying forts 
in the Boulonnais fell into their hands, while the Scots captured 
Haddingt~n.  

His Fall.-These mjsfnrtn~es g w e  3 hzgd!e t= Coaerset's 
enemies. Warwick combined on the same temporary platform 
Catholics who resented the Book of Common Prayer, Protestants 
who thought Somerset's mildness paltering with God's truth, and 
the wealthy classes as a whole. I n  September he concerted meas- 
ures with the ex-lord-chancellor Wriothesley; and in October, 
after a vain effort t o  rouse the masses in his favour, Somerset 
was deprived of the protectorate and sent to  the Tower. But the 
hostile coalition broke u p  as soon as  it  had to frame a construc- 
tive policy; Warwick jockeyed the Catholics out of the council and 
prepared t o  advance along Protestant lines. H e  could hardly 
combine proscription of the Catholics with that of Somerset, and 
the duke was released in February I 550. For  a time the rivals 
seemed to agree, and Warwick's son married Somerset's daughter. 
But growing discontent with Wanvick made Somerset too dan- 
gerous. I n  October 1551, after Warwick had been created duke 
of Northumberland, Somerset was sent t o  the Tower on an exag- 
gerated charge of treason, which broke down a t  his trial. H e  was, 
however, as a sort of compromise, condemned on a charge of 
felony for having sought to  effect a change of government. Few 
expected that the sentence would be carried out, and apparently 
Northumberland found i t  necessary to  forge an instruction from 
Edward VI. to that effect. Somerset was executed on Jan. 22, 
I 552, dying with exemplary patience and fortitude. 

See A. F. Pollard's England Under Protector Somerset (1900; full 
bibliography, pp. 327-339), also his article in Dict. Nut. Biog. and 
voI, vl. of Polztzcal Hzstory of England (1910). 

SOMERSET, ISABELLA CAROLINE (LADY HENRY 
SOMERSET) (1851-1g21), English philanthropist, was born in 
London on Aug. 3, 1851, the eldest daughter and co-heiress of the 
third and last Earl Somers. She married in 1873 Lord Henry 
Somerset, son of the eighth duke of Beaufort, from whom she 
later separated. She was long president of the National British 
Women's Temperance Association. I n  1894 she founded the 
Woman's Signal in the interests of women's work, becoming its 
editor. She died in London on March I 2, 1921. 

See Kathleen Fitzpatrick, Lady Henry Somerset; a Memoir (1923). 

SOMERSET, ROBERT CARR (or KER), EARL OF (c. 
I j9*164j), Scottish politician, younger son of Sir Thomas Ker  of 
Ferniehurst by his second wife, Janet, sister of Sir Walter Scott 
of Buccleuch. H e  accompanied James I. as page to England, but 
being then discharged from the royal service, sought for a time 
to make his fortune in France. Returning to England he hap- 
pened to break a limb a t  a tilting match, a t  which James was 
present, and was recognized by the king. Entirely devoid of all 
high intellectual qualities, Carr was endowed with good looks, ex- 
cellent spirits, and considerable personal accomplishments. These 
advantages were sufficient for James, who knighted the young man 
and a t  once took him into favour. In  1607 the king conferred on 
Carr Sir Walter Raleigh's forfeited manor of Sherborne. Carr's 
influence was already such that in 1610 he persuaded the king to 
dissolve the parliament, which had shown signs of attacking the 
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Scottish favourites. On March 25, 1611 he was created Viscount 
Rochester, and subsequently a privy councillor, while on Lord 
Salisbury's death in 1612 he began to act as the king's secretary. 
On Nov. 3, 1613 he was advanced t o  the earldom of Somerset, in 
December was appointed treasurer of Scotland, and in 1614 lord 
chamberlain. Somerset fell from favour in  1615, when the cir- 
cumstances of the murder of Sir Thomas Overbury in  1613 were 
disclosed, and he and his wife, who had secured a divorce from the 
earl of Essex to marry him, were implicated. For this story see 
SIR THOMAS OVERBURY. Possibly Somerset was no more than an 
accessory after the event. H e  was pardoned in 1624, and from 
that time disappears from history. H e  died in July 1645. 

See the article by S. R. Gardiner in Dict. Nat. Biog., with authori- 
ties there cited, and the same author's History of England; State 
Trials 11.; Life and Letters o f  Bacon, ed. by Spedding; Studies in  Eng. 
Hist., by Gairdner and Spedding. 

SOMERSETSHIRE, a south-western county of England, 
bounded north and north-west by the Bristol Channel, north and 
north-east by Gloucestershire, north-east and east by WiItshire, 
south-east by Dorsetshire, south-west and west by Devonshire. 
The area is 1,616 sq. miles. The county, orographically, consists 
of a basin surrounded on three sides by hills and limited on the 
fourth by the sea. The northern hills are the Mendips, composed 
of Carboniferous limestone, stretching from Nunney to the sea 
and appearing again in the islands of Steep Holm and Flat Holm, 
which Iink the structure of Somerset with that of South Wales. 
The summit of the Mendips is a long tableland between 500 and 
1,000 ft. in height, but rising in the west to just over that figure. 
T o  the north they die away gently, as a number of low hills, 
towards the Avon, which forms the county boundary first with 
Wiltshire and then with Gloucester. Here the limestone is cov- 
ered in places by coal measures, but most of the rocks are Triassic. 
Southward the Mendip hills drop steeply in an abrupt line broken 
by many coombes, e.g., the gorge of Cheddar. The basin to the 
south is composed mainly of Triassic rocks, which, near the sea 
and along the valleys, are covered by recent alluvium. The basin 
is usually lower in its western than in its eastern part, which is 
known generally as Sedgemoor, but with different names in dif- 
ferent parts. The  large basin is subdivided into those of the 
Parrett  and the Brue by  the Polden hills, which run parallel to 
the Mendips from Lydford to Puriton. T o  the west of the 
Parrett rise the Quantock hills, which are outliers of the Devonian 
moorlands of Exmoor and the Brendon hills. These three hill 
groups consist almost entirely of Devonian rocks, and their 
highest points respectively are Will's Neck (1,261 ft.) ,  Dunkery 
Beacon (1,707 f t . )  and Lype hill (1,391 ft.). From Crewkerne 
along the southern and .eastern borders of the county as far as 
the Avon runs a more or less continuous line of low Jurassic 
hills, while around Chard in the south there is a fair extent of 
Cretaceous rocks. 

I n  early postglacial times the low lands were morasses and the 
clay lands forested, and so man, when he came to the district, 
settled on the open heights-the sterile old rocks of the west, 
the chalk of the south, the limestone of the Mendips and the 
ooIites on the east-and the caves of Mendip and Cheddar have 
yielded valuable evidence of late Palaeolithic and Epipalaeolithic 
cultures. The evidence of finds of weapons, and of tumuli with 
beakers and other pottery, shows that the distribution of the pop- 
ulation in the early ages of metal was very largely on the un- 
forested areas In the Chew valley, just south of Bristol, a few 
stone circles show connections with the Megalithic culture, and it  
is probable that some of the fortified camps date from the Bronze 
age. At a later time invaders, who knew of iron, penetrated into 
the county, and we have finds of a e i r  weapons, their pottery 
and of the remains of their animals along with traces of their 
crops. They had many earthworks here, e.g., TVorlebury, north 
of Weston-super4blare, a t  other points on the Mendips, and in 
the south, a t  Cadbury; and were the first to  settle in the Iake- 
village a t  Glastonbury ( q . ~ . )  

History.-The Romans overran Somerset after the Claudian 
conquest of A.D. 43, and remains of the period of the Roman 
occupation are numerous, particularly east of 3' W. Bath, which 

was probably a settlement in  earlier times, became, on account 
of the medicinal properties of its waters, an important Roman 
centre where the Fosse Way from Cirencester met another road 
from Silchester. From Bath another road ran north-westward, 
north of the Avon to the Severn and a Roman station guarded the 
crossing to Caerleon. The Fosse Way was continued from Bath 
to Exeter, and on it  we have stations a t  Camerton and a t  Ilchester, 
where it  crossed the Yeo. Besides these Sour settlements, remains 
of about 50 Roman villas have been discovered in the county. 

In  the 6th century Somerset was the debatable borderland be- 
tween the Welsh and Saxons, the latter of whom pushed their 
way slowly westward. Their frontier was graduaI1y advanced 
from the Axe to the Parrett, and from the Parrett t o  the Tamar. 
By 658 Somerset had been conquered by the West Saxons a s  
far as  the Parrett, and there followed a struggle between the  
kingdoms of Wessex and Mercia, which led t o  the organization 
of the lands east of the Parrett as part of the kingdom of Wessex. 
About this time the monastery of Glastonbury was restored by  
Ine. The next 150 years were the period of Danish invasions. I n  
the 7th century Somerset, as part of the kingdom of Wessex was 
included in the diocese of Winchester. The new bishopric of 
Sherborne, founded in 704, .contained Somerset until g ~ o  when the 
see was divided into the dioceses of Salisbury, Exeter and Wells, 
the latter including the whole county of Somerset. The diocese 
was divided into three archdeaconries. King Alfred's victory i n  
878, followed by the Peace of Wedmore, ended the incursions of 
the Danes for a time, but IOO years later they were again a great 
danger, and made frequent raids on the west coast of Somerset. 
At some time before the Conquest, England was divided into 
shires, one of which was Somerset. 

At the Conquest Somerset was divided into about 700 fiefs, 
held almost entirely by the Normans. The king's lands in Somer- 
set were of great extent and importance; the bishop of Winchester 
owned a vast property of which Taunton was the centre. 

The chief families of the county in the middle ages were those 
of De Mohun, Malet, Revel, D e  Courcy, Montacute, Beauchamp 
and Beaufort, which bore the titles of earls or dukes of Somerset 
from 1396 to 1472. Edward Seymour was made duke of Somerset 
in 1547, and in 1660 the title was restored to the Seymour family, 
by whom it is still held. The marquess of Bath is the male repre- 
sentative of the Thynne family, which has long been settled in 
the county. In  the 11th century or a little later many Norman 
castles were built, some of which have survived. 

Somerset was too distant and isolated to  take much share in  
the early baronial rebellions or the Wars of the Roses, and was 
really without political history until the end of the middle ages. 
The attempt of Perkin Warbeck in 1497 received some support 
in the county, and in 1547 and 1549 there were rebellions against 
enclosures. Disputes between the chapters of Bath and Wells 
as to  the election of the bishop led to  a compromise in 1245, the 
election being by the chapters jointly, and the see being known 
as the bishopric of Bath and Wells. I n  ecclesiastical architecture 
the two great churches of Wells and Glastonbury supply a great 
study of the development of the Early English style out of the 
Norman. But the individual architectural interest of the county 
lies in its great parish churches, chiefly in the Perpendicular style, 
which are especially noted for their magnificent towers. The  
churches at  Bath, Taunton, Glastonbury, Bridgwater, Cheddar, 
Crewkerne, Dunster, Ilminster, Kingsbury, Leigh-on-Mendip, 
Martock and Yeovil may be specially indicated. 

Somerset took a considerable part in the Civil War, and 
with the exception of Taunton, was royalist, the strongholds being 
garrisoned and held for  the king, but they all fell in  1645, and the 
county was subdued by the parliamentary forces. Somerset was 
the theatre of Monmouth's rebellion, and he was proclaimed king 
at  Taunton in 1685. The battle of Sedgmoor on July 4 was fol- 
lowed in the autumn by the Bloody Assize held by Judge Jeffreys. 

The county was represented in the parliament of 1290. and 
in 1295 it was represented by two knights, and twelve boroughs 
returned two burgesses each. The county continued t o  return two 
members until 1832, when it  was divided into Somerset East and 
Somerset West, each of which divisions returned two members. 
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Two additional members were returned after 1867 for a third- 
the Mid-Somerset-division of the county, until by the act of 
1885 the whole county was divided into seven divisions. 

Somerset has always been an agricultural county. Grain was 
grown and exported from the 11th to the end of the 18th century. 
Cider making has been carried on for centuries. Among other 
early industries, saln~on and herring fisheries on the west coast 
were very profitable. Stone quarrying at  I-Iamdon Hill and Bath 
began very early in the history of the county; and coal has been 
mined at  Radstock from a very remote date. Sheep farming was 
largely carried on after the period of enclosures, and the woollen 
trade flourished in Frome, Bath, Bridgwater. Taunton and many 
other towns from the 14th t o  the  19th century. Glove making 
was centred a t  Stoke and Yeovil in the 18th century. Cheese is 
made in various parts, nqtably Cheddar Cheese, which is made on 
the farms lying south of the Mendips. Sheep farming is prac- 
tised both in the lowlands and on hill pastures, Leicesters and 
Southdowns being the favourite breeds. The National Trust owned 
about 27,zjo ac. in the county in 1943, of which over 17,000 ac. 
is the Acland estate. including the village of Selworthy, pre- 
sented by Sir Richard Acland in that year. This is the largest 
single acquisition in the history of the trust. 

Wild deer are still found on Exmoor, where there is a peculiar 
breed of ponies, hardy and small. The Bristol channel and Bridg- 
water bay abound in white- and shell-fish; salmon and herring are 
also caught, the principal fishing stations being Porlock, Mine- 
head and Watchet. 

Coal, from the Mendips, and limestone, sandstone and clay a re  
the chief mineral products of Somerset, although iron, manganese 
and slate are also found, and Bath stone is quarried a t  Combe 
Down and Moncton Combe. The  chief manufactures are those of 
woollen and worsted goods, made in a large number of towns; 
gloves a t  Yeovil, Stoke, Martock and Taunton; lace a t  Chard; 
linen and sailcloth a t  Crewkerne; silk at Taunton and Shepton 
Mallet. There are large potteries a t  Bridgwater, where the cele- 
brated Bath brick is made. On the Avon, copper and iron are 
smelted, while several other rivers provide power for cotton, 
worsted and paper mills. Most of the export trade passes through 
Bristol, which is situated mainly in Gloucestershire, though i t  has 
large docks on the Somerset side of the Avon and at  Portishead. 

Somerset is well furnished with railways. The G.W.R. runs 
between Frome, Radstock, Bath and Bristol, and from Bristol it 
curves southwest through Weston, Bridgwater and Taunton. 
Branches leave the main line for Portishead, Clevedon and Mine- 
head on the north, and for Witham Friary via Wells, Yeovil via 
Langport, and Chard via Ilminster on the south. The S.R. main 
line from London passes through the southwest of Somerset, run- 
ning from Templecombe to Axminster in Devon, and the Somer- 
set and Dorset runs from Bath to  Shepton Mallet via Radstock. 

Area of administrative county is 1,608 sq.mi.; pop. (est. 
1938) 472,900. Between Sept. 1939 and Feb. 1941 the total popu- 
lation rose by 28% owing t o  wartime movements. The county 
contains 40 hundreds and two liberties. The municipal boroughs 
are-Bath, a city and county borough, Bridgwater, Chard, Glas- 
tonbury, Taunton, Wells, a city, Weston-super-Mare and Yeovil. 
There are 13 urban districts. The county is in the western circuit, 
assizes are held a t  Taunton and Wells and it  has one court of 
quarter sessions. The  boroughs of Bath and Bridgwater have 
separate courts of quarter sessions. Somerset is in the diocese of 
Bath and Wells, excepting small parts in the dioceses of Bristol. 
Besides Bath there are six parliamentary divisions-Wells, Frome, 
Taunton, Weston-super-Mare, Bridgwater and Yeovil, each re- 
turning one member; the county includes part of the parliamen- 
tary borough of Bristol. 

See J .  Collinson, History and Antiquities o f  the County o f  Somerset 
(Bath, 1791) ; W. Phelps, History and Antiquities o f  Somerset (1839) ; 
R. W. Eyton, Domesday Studies: Analysis of the Sonzerset Survey 
(1880) ; F .  T. Elworthy, West Somerset Word-Book (1886) ; Victoria 
County  History: Somerset; also various publications by the Somerset 
Record Society; Land of Britain (Report of Utilization Survey, pt. 
86) (London, 1938). 

SOMERSWORTH, a city of Strafford county, New Hamp- 
shire, U.S.A., 17 m. N.W. of .Portsmouth, on the Salmon Falls 

river, opposite Berwick, Me. I t  is served by the Boston and 
Maine railroad. Pop. was 5,680 in 1930 and 6,136 in 1940. 
Water power is abundant, and the city has large woollen and 
cotton mills. A settlement was established there before 1700. 

S O M E R V I L E ,  WILLIAM (167 j - 1 7 ~ 2 ) ~  English poet, 
whose works include The Two Springs (1725), a fable; Occa- 
sional Poems. . . (1727); The Chase (1735); Hobbinol, or the 
Rural Games ( I  740), a burlesque poem; and Field Sports (1742), 
a poem on hawking. Somervile died on July 19, 1742. 

His Chase passed through many editions. It  was illustrated by 
Bewick (1796),  by Stothard ( I ~ o o ) ,  and by Hugh Thomson (1896), 
with a preface by R. F. Sharp. 

SOMERVILLE, a city of Middlesex county, Massachusetts, 
U.S.A., on the Mystic river, surrounded by Boston (Charles- 
town), Cambridge, Arlington and Medford. I t  is served by the 
Boston and Maine railroad. Pop. (1930) 103,908 (28% foreign- 
born white, over half from Canada, Ireland and Italy) and 102,177 
in 1940 federal census. The assessed valuation for 1940 was 
$114,057,800. Somerville, originally part of Charlestom, was 
settled in 1630. The greater part of John Winthrop's "Ten Hills 
Farm" lay uithin the present bounds of the city, and here in 1631 
he built and launched the "Blessing of the Bay," the first ship built 
in Massachusetts. For more than a century the region was 
a sparsely settled farming community and the only manufacturing 
industry of any importance was brick-making. On a hill in 
Nathan Tufts park stands a circular building of slate stone (30 
ft. high, with a conical cap) originally built (about 1703) for a 
windmill, and used for a powder house from I 747 to 1822, where 
Gen. Gage on Sept. I ,  I 774, seized 250 half-barrels of powder. 
In  1775 it  became the magazine of the American forces besieging 
Boston, and Somerville was the headquarters of Nathanael Greene 
and Charles Lee. On Prospect Hill, on July 18, 17 75, Israel 
Putnam raised the "Appeal to Heaven" flag; and one of the 
earliest of the continental standards, the Union Jack and stripes, 
was raised here on Jan. I ,  1776. The opening of the Middlesex 
canal through Somerville in 1803 and of the Boston and Lowell 
railroad in 1835 gave an impetus to its growth. I t  was incorporated 
as a town in 1842, and in 18 71 was chartered as a city. Because 
of its nearness to Boston, Somerville is chiefly residential. 

SOMERVILLE, a borough of north-central New Jersey, 
U.S.A., the county seat of Somerset county; on the Raritan river, 
36 mi. S.W. of New York city, and served by the Central railroad 
of New Jersey. Pop. (1920) 6,718 (80% native white) ; 1940 
federal census 8,720. Adjoining it on the west is the town of 
Raritan (pop. in 1940: 4,839). Somerville is a residential com- 
munity and trading centre and has a number of factories. There is 
a fine county courthouse (1909) of white Alabama marble, and a 
large State armory is located there. Among other interesting 
buildings are the old parsonage of the Dutch Reformed church, 
built (1750-51) of brick imported from Holland, and the Wallace 
house ( I  7 j8),  Washington's headquarters while his main army was 
in camp at  Bound Brook. Settlements were made here in the last 
quarter of the 17th century and the village was a t  first called 
Raritan. I t  became the county seat in 1783, was incorporated as 
a town in 1863 and as a borough in 1909. 

SOMME, a department of France, formed in 1790 of a large 
part of the province of Picardy (comprising Vermandois, Santerre, 
AmiCnois, Ponthieu, Vimeu and Marquenterre) and a small por- 
tion of Artois. Pop. (1936), 467,479. Area, 2,424 sq. miles. It is 
bounded on the north by Pas-de-Calais, east by Aisne, south by 
Oise, and south-west by  Seine-InfCrieure, and its sea-coast extends 
28 m. along the English channel. Two streams flowing into the 
channel-the Authie on the north and the Bresle on the south- 
west-bound it in these directions. The department is part of the 
chalk plateau of north-west France, cut by the English channel on 
the west, with the result that it is seamed by well-marked valleys, 
showing a succession of terraces which have become classical 
ground for the student of geology and of palaeolithic man. On the 
plateau, which rises to  about 700 f t .  where it approaches the Pays 
de Bray in the south-west, there are large stretches of limon, a fine- 
grained, porous, fertile material. The Somme is a historic zone of 
defence of Paris, and the whole district east of Amiens bears the 



SOMME 
traces of much fighting during World Wars I and 11. The river 
Somme has been made navigable by canalization of stretches. It  
also supplies considerable power. From Abbeville to  the sea its 
canalized course can take ships of considerable size. From the 
mouth of the Authie to  the Bay of the Somme the coast is lined 
with sand dunes about 2 mi. broad, behind which is the Marquen- 
terre, a tract of 50,000 ac. reclaimed from the sea by dykes, and 
traversed by drainage canals. The Bay of the Somme, obstructed 
by dangerous sandbanks, contains the fishing ports of Le Crotoy, 
St. ValCry, also the chief commercial port, and Le Hourdel. Next 
come the shingle banks, behind which the low fields of Cayeux 
( 2 5 ~ 0 0  ac.) have been reclaimed; and then a t  the hamlet of Ault 
begin the chalk cliffs, which continue into Normandy. Near 
Amiens the Somme is joined by  the Ancre, the Avre and the Selle. 
The Bresle is a small river south of the Somme, reaching the sea 
a t  TrCport. The department, especially in  the north-east, is one 
of the best cultivated in  France. Beetroot for sugar is the staple 
crop of the PCronne arrondissement; cereals, chiefly wheat and 
barley, sugar beet, fodder and mangel-wurzels, oil plants, colza, 
flax, hemp and potatoes are grown. Stock raising of all kinds is 
successful. There are four arrondissements: Amiens, capital of 
the department, Abbeville, Montdidier and PCronne. The 
department is divided into 41 cantons and 835 communes. I t  
is attached to the acade'mie (educational division) of Lille; its 
appeals are heard a t  Amiens, also the seat of the bishopric. Chief 
towns are Amiens (the capital), Abbeville, Montdidier, PCronne. 
Doullens, St. Riquier, CrCcy and Ham (9q.v.). Albert (pop. 
[1g36] 9,255) is a centre for machine construction; Villers-Bre- 
tonneux (3,350), a centre of hosiery manufacture; Corbie was 
once celebrated for its Benedictine abbey (founded in the 7th 
century) the church of which (16th-18th century) is still to be 
seen, though now ruined. Folleville has a church (15th century) 
containing the Renaissance tomb of Raoul de Lannoy; Picquigny 
has the remains of a chdteau of the 14th, 15th and 16th centuries. 

SOMME, BATTLES OF THE, 1916. This series of 
battles, or, more strictly, succession of limited engagements, con- 
stituted the offensive campaign of the Franco-British armies in 
1916. Into it  was thrown the entire British effort of the year on 
the Western Front and such part of the French effort as was 
available after the exhausting strain of the long defensive "battle" 
a t  Verdun (9.v.). The genesis of the Somme offensive is dealt 
with under WORLD WAR. 

The original intention had been that the French should pIay 
the larger part in the attack, but as  they were drained of their 
strength a t  Verdun (9.v.) so did their share of the Somme plan 
evaporate. Eventually their front of attack on the Somme shrank 
from 25 miles to eight and their force from an intended 40 divi- 
sions to 16, of which only five assaulted on July I. From now 
onward the British were to  take up  the major burden of the 
Western Front campaign, and this alone invests the attack of 
July I ,  1916 with a special significance. Yet the aims of the 
British commander-in-chief were not reduced in proportion to his 
resources. His intention was, in the first place, to break the Ger- 
man front between Maricourt and Serre. Secondly, to  secure the 
high ground between Ginchy and Bapaume while the French 
seized its continuation past Sailly and Rancourt. Next, to  wheel 
to the left and roll up the German flank as f a r  as Arras, so widen- 
ing the breach. With this aim all available troops, including the 
cavalry, would drive northwards from the line Bapaume-Mirau- 
mont while a converging attack was launched in co-operation 
against the German front south-west of Arras. Fourthly was to 
come a general advance towards Cambrai-Douai. If the Higher 
Command did not visualise quite so rapid a break-through as had 
been expected in 1915, the conception was of an advance immeas- 
urably swifter and deeper than came about. 

Topography.-To understand both the problem and course 
of the battle a brief description of the ground is necessary, for in 
few battles did topography have so far-reaching an influence and 
make so deep an impression on the minds of the combatants. 
Between Ham and Arras the river Somme runs first from south 
to  north as far as PCronne and then bends sharply to the west, 
on its way to the sea. From PCronne a low range of hills runs 

somewhat to the north of west, forming the watershed between 
the Somme and the basins of the Scarpe and the Schelde. This 
ridge had fallen into German hands i n  Oct. I914 in the course 
of the operations usually described as "the race to the sea" and 
the line in this quarter, indeed on the whole front from Arras 
southward to the Oise, had remained substantially unaltered dur- 
ing 1915, the chief change being that in  July 1915 a British 111. 
Army had been formed which relieved the French between the 
Ancre and the Somme. Subsequently a IV. Army was also formed, 
and early in 1916 the British had relieved the French X. Army 
on the Arras front, making their line continuous from Ypres 
southward. The right boundary between the British and French 
had varied cpnsiderably and in June 1916 was near Maricourt, 
about 3,000 yd. north of the Somme. Here the Allied line, which 
southward of this point ran north and s.outh, turned sharply and 
following the lower slopes of the watershed already described ran 
west for another 7.000 yd. to  make another sharp turn a t  Fricourt, 
whence it ran north to and beyond the Ancre, which pierces the 
ridge between Thiepval and Beaumont Hamel. 

G e r m a n  Positions.-The German positions had become ex- 
tremely formidable. Their defenders had been in undisturbed pos- 
session of the high ground for over a year and a half, and since 
the British had taken over this part of the front the previous 
autumn, the application of the usual British policy of aggressive 
trench-warfare had stirred the Germans to  strengthen their de- 
fences, to develop artificially the advantage of nature. Woods 
and villages had become fortresses, two elaborate trench systems 
had been constructed about two t o  three miles apart, each con- 
taining several lines and connected up  by intermediate lines or 
"switches" which greatly complicated the task of the attacker 
who should penetrate any part of the front. Deep "dug-outs," 
easy to construct in a chalk country, protected the trench garri- 
sons against bombardment, broad belts of barbed wire obstructed 
the approaches, the lines bristled with well-placed and protected 
machine-guns, and every point of tactical importance had been 
specially fortified. The advantage of the ground for observation 
lay with the Germans. Masefield in his book "The Old Front 
Line" expressed the situation aptly: "Almost in every part of this 
old front our men had to go uphill to attack. . . . The enemy had 
the look-out posts, with the fine views over France and the scenes 
of domination. Our men were down below, with no view of any- 
thing but stronghold after stronghold, just up  above, being made 
stronger daily." 

For an attack on such positions the most elaborate preparations 
were necessary, both tactical and administrative. Roads and rail- 
ways had to be made, vast dumps of ammunition and stores 
formed, gun positions selected and dug, bivouacking and encamp- 
ing grounds prepared, the water supply expanded. I t  was not till 
the end of June that the offensive could be initiated; and it  had 
been practically impossible to  conceal from the Germans the scale 
and nature of the preparations or the intended extent of the 
attack. Surprise, difficult in face of such commanding positions, 
was the more difficult because the a r t  of camouflage and of con- 
cealing preparation was still immature. Had not the vast prepara- 
tions given it  away, the fact that the bombardment lasted a 
week would in any case have announced all but the actual day 
of the attack. 

Dispositions.-The British share of the attack was entrusted 
to Rawlinson's IV. Army of 17 divisions, of which only two, 
together with 3 cavalry divisions, were in army reserve. In  addi- 
tion a corps of three divisions and the headquarters of a reserve 
army-under Gough-were placed in the battle area under the 
hand of the commander-in-chief. Two divisions of the 111. Army 
were to make a subsidiary attack near Gommecourt. The artillery 
concentration totalled 1,500 guns, averaging one gun to every 
2 0  yards of front, a record a t  that time, although far eclipsed 
later. Rawlinson expressed doubts whether i t  was sufficient but 
his suggestion that the frontage should be reduced was not accept- 
able. The bombardment began on June 24, the attack being 
originally intended for June 29, but subsequently postponed until 
July I .  This involved not only spreading out the ammunition 
over a longer period, but a greater. strain on the assaulting troops 
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who, after being keyed up for the effort had to remain another 48 
h o ~ r s  In crazzped trenches, flooded by a torrential downpour, 
under the din of the bombardment and the enemy's retaliation. 

I. THE FIRST STAGE 
July I, however, dawned dry and with the promise of broiling 

heat. At 7 A.M. the bombardment rose in intensity and at 7.30 
A.M. the British infantry advanced in close-packed waves. These 
1916 formations were designed to enable the assaulting infantry 
to  swarm into the opposing trenches as soon as their own guns had 
lifted. But they exacted a heavier penalty in case of any interval 
or any insufficiency of the bombardment. And they cramped ini- 
tiative and hindered the infantry taking sensible advantage of 
cover-for the infantry were taught to  advance a t  a slow walk in 
strict alignment. Here the penalty was fully exacted by the 
stout-hearted and skilful German machine-gunners who, shelter- 
ing in dug-outs or shell-holes while the bombardment flattened 
their trenches, dragged out their weapons and opened fire directly 
i t  l i f t ~ r l  --  ------. 

Fricourt, on the right centre, was a turning point not only in 
the front but in  the fortune of the day. All to the north was fail- 
Liie, wit11 tilt: hedviest Briiish loss of any day in the war. On the 
British left the VIII. Corps attacked from Serre to  Beaumont 
Hamel, but though its centre penetrated some way into the Ger- 
man lines north of Beaumont Hamel the flanks were checked 
and the central division was finally dislodged. Equal ill-success 
befell the X.  Corps and the left division of the 111. Corps to  
the south, in  their attacks on the formidable defences of Thiepval 
and Ovillers. The right division (the 34th) pressed past La Bois- 
selle to Contalmaison but was forced to fall back, its flank being 
enfiladed from Ovillers. The next corps, the XV., partially 
achieved its task of pinching out the bastion of Fricourt village 
and wood. On its north, next the 34th division, the arst division 
gained and held a narrow salient, with both its flanks exposed 
until Fricourt fell next day. On the other side of Fricourt the 
7th division and the XII I .  corps (18th and 30th divisions) at- 
tacking in a northerly direction were all successful, taking Ma- 
metz and Montauban. Beyond them, again, the French astride 
the Somme fared brilliantly, reaching Hardecourt and Curlu 
north of the river, while south of it  they actually penetrated to  
and captured six miles of the German second line. They took 
6,000 prisoners a t  little cost. 

The Germans had not expected a French attack and were less 
well prepared on the Fricourt-Montauban front than on the line 
running north from Fricourt, where both their positions and their 
fortifications were strongest. The success achieved by the British 
right and by the French went some way towards compensating 
for the disastrous failure elsewhere. The Germans could justly 
claim a victory, for with only six divisions available, and roughly 
a regiment holding each British division's sector of attack, they 
had yielded only 1,983 prisoners and a small tract of ground. Yet, 
although a military failure, July I had proved the moral quality 
of the new armies of Britain who, in making their heaviest sacri- 
fice of the war, came through the ordeal with courage unshaken 
and fortitude established. These quondam civilians had borne 
a percentage of loss such as  no professional army of the past had 
been deemed capable of suffering without being incapable of 
continued action. For five months more they were to continue. 

For, on the morrow Haig, realizing the formidable nature of 
the frontage astride the Ancre, concentrated his attention on 
exploiting the success of the right-refusing to accede to Joffre's 
wish for a renewal of the attack on Thiepval. I n  the course of 
10 days of hard fighting in which some six fresh divisions were 
thrown into the struggle, La Boisselle, Contalmaison and Ma- 
metz Wood were cleared and the line was advanced on a front of 
over six miles t o  within reach of the enemy's second system of 
defences on the southern crest of the main ridge. 

Second Line of Defence Assaulted.-This system, less strong 
than that stormed on July I ,  was formidable enough and tbe 
stubborn resistance of the Germans in their front system and inter- 
mediate lines had allowed large reserves of men and guns to be 
brought up  and the defence to  be reorganized. I f  H a ~ g  had been 

unduly ambitious and optimistic before July 14, he now perhaps 
tended to the other extreme. Ir. contrast the IV. Army ccm- 
&and held that in bold and rapid measures lay the only chance t c  
forestall the building of freshly fortified systems in the rear. Raw- 
linson framed a plan to attack and break the second system on a 
four-mile front between Delville Wood and Bazentin-le-Petit 
Wood. His right was still three-quarters of a mile distant. If 
the obvious course was followed and an attack delivered only on 
the left, the prospects were barren. For the experience of 1915 
had shown that an attack on a narrow frontage might gain an 
initial success, only to  be "blown" out of the captured fragment 
of ground by the concentration of enemy gun-fire thus facilitated. 
Rawlinson proposed to cross the intervening and exposed area 
on the right under cover of darkness and then to attack along 
the whole frontage at  dawn, preceded by a hurricane bombardment 
of only a few minutes duration. 

I n  1916 the ideas of a night advance and of such a brief bom- 
bardment were so unorthodox as to  be a shock and appear a 
gamble to cautious opinion, especially as it would have to he 
carried out by troops of the new armies. The commander-in- 
chief preferred a more limited alternative but Rawlinson per- 
sisted, his confidcncc rcinforccd by that o i  the actual troop- 
leaders in their ability to  carry out the night operation. H e  gained 
his way, but the debate caused a day's delay which had serious 
consequences. The attack was delivered by the 9th and 3rd di- 
visions of the XII I .  corps on the right and by the 7th and 21st 
divisions of the XV. corps on the left. Cavalry divisions were 
brought up close and placed under the two corps commanders. 

The hazardous and difficult approach march on the right was 
successfully carried out and a t  3.2 j A.M. on July 14, five minutes 
after the barrage fell, the whole line advanced to the assault. 
Surprise was achieved, originality vindicated. The whole of the 
German second system uT3s rapidly overrun. On the right the 
resistance soon hardened and the 9th division only fought its way 
with difficulty through Longueval and to the outskirts of Delville 
Wood. On the left, opportunity-and the open country- 
stretched out its arms. Soon after midday the German resistance 
was obviously disintegrating in front of High Wood, and an effort 
was made to exploit the opportunity. But delay occurred and 
not until after 6 P.M. did the 7th dlvision move forward afresh, 
with two squadrons of cavalry working on their flank-the first 
mounted cavalry seen on a British battlefield since 1914. The 
second advance, however, was less vigorous than the first and 
although most of High Wood was cleared, the northern corner 
and the flanking trenches held out. Worst of all the 24 hours' 
postponement had enabled fresh German reserves to  arrive on 
the battlefield and as their strength steadily swelled, the German 
hold tightened, the British relaxed. Late on July I j the Wood was 
evacuated under pressure of counter-attacks, and two months 
were to pass before it  was regained. On July 14 the British 
offensive came within reach of open country and within sight 
of a strategic decision; thenceforward it degenerated into a cam- 
paign of attrition. Two months of hard fighting followed during 
which the British were unable to  make more than very gradual 
progress at  disproportionate cost. 

Progress was especially slow on the right, where Ginchy, Guille- 
mont and Falfemont Farm formed a barrier against which many 
attacks were shattered even after Delville Wood had been won. 
I t  was important to  extend on this side to get touch with the 
French who were gaining ground north of the Somme: High food 
in the centre, Pozikres on the left, were equal obstacles, and be- 
hind Pozihres were all the formidable defences of which Thiepval 
was the centre. Division after division was thrown into the fight, 
fought desperately, lost heavily and apparently achieved little, 
though Pozikres was taken by the Australians before the end of 
July. The strain was a t  last beginning to tell heavily orl the 
Germans: they checked the Allied progress but their resources 
in men, guns and ammunition were, by Ludendorff's admission, 
severely taxed and they had to relinquish entirely their attacks 
on Verdun. 

11. THE SECOND AND THIRD STAGES 
On Sept. 3 a renewed attack astride the Ancre by the V. Army, 
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formed from troops taken out of Rawlinson's IV. Army and placed 
under Gough, was unsuccessful, but the IV. Army on the right a t  
last mastered Guillemont and in the next few days added Falfe- 
mont Farm, Ginchy (Sept. g),  Leuze Wood and Bouleaux Wood 
to its gains, while the French made substantial progress north of 
the Somme and gained a big success south of it, taking 7,000 
prisoners and storming three m. of the old German front line as 
fa r  as Chaulnes. These successes removed the main obstacles to 
the advance of the British centre, freeing i t  from the menace of 
being enfiladed. 

Haig thereupon planned a big spring forward for Sept. 15, 
second only in scale and ambition to July I. The attack was to 
pivot on the left wing-Gough's Army. The object of the main 
blow, by  Rawlinson's IV. Army, was to break through the Ger- 
mans' original last line between Morval and Le Sars, in co-opera- 
tion with a French thrust to the south between Combles and the 
Somme-"pinching out" Combles. If the opening success war- 
ranted the attempt the attack was to  be extended on the left to  
seize Courcelette and Martinpuich. Eight divisions were deployed 
for the original attack, and two detailed for the "extension." A 
special feature was the employment for the first time of tanks 
(q.v.), the armoured cross-country machines which had been 
invented as an antidote to the defensive obstacle of machine-guns 
and barbed wire. I n  disregard of the opinions of the tank's pro- 
genitors, and of their own expressed agreement with these opinions, 
the British Higher Command had decided to utilise such machines 
as were available, to redeem the fading prospects of the Somme 
offensive. When this decision was taken only 60 of the initial 150 
machines had been transported to France. Forty-nine were actu- 
ally employed, to work in tiny detachments of two or three 
machines-another breach of the principles laid down by Colonel 
Swinton (q.v.). The rushed preparation combined with the 
mechanical defects of these earIy models t o  reduce the total, so 
that only 32 reached the starting point. Of these, nine pushed 
ahead with the infantry, nine failed to  catch the infantry but 
helped in clearing the captured ground, nine broke down and five 
were "ditched" in the craters of the battlefield. The first nine 
rendered useful aid, especially in  capturing Flers, but the greater 
prize of a great surprise stroke thus lost was a heavy forfeit to  
pay for redeeming in a limited degree the failure of the Somme 
offensive. 

The attack was launched a t  dawn on the 15th in a slight mist, 
and the XV. corps in the centre made early and good progress, and 
by 10 A.M. its left division was beyond Flers. But on the right the 
XIV. corps lost heavily and was held up long before it  could 
reach Morval and Lesboeufs. The 111. corps, on the left, also 
fell short of its objectives, although its 47th division finally 
cleared the long-sought High Wood. On the extreme left the 
projected "extension" of the attack was carried out and both 
Martinpuich and Courceiette were taken. As a result of the day 
the crest of the ridge had been gained, except on the right, and 
with i t  the commanding observation which the Germans had so 
long enjoyed. A fresh attack on Sept. 25, swept over Morval, 
Lesboeufs and Gueudecourt and by joining up with the French 
who had again secured substantial successes both north and south 
of the Somme, compelled the Germans to  evacuate Combles 
(Sept. 26). 

Simultaneously with this success operations were resumed by 
the V. Army on the British left and Thiepval was at  last taken 
(Sept. 26). This left the Germans with only the scantiest foot- 
hold on the main ridge. Thus by the beginning of October the 
enemy had been driven back to his last completed line of defences, 
which ran from Sailly-Saillisel on the right, past Le Transloy and 
in front of Bapaume: he was busily engaged on fresh lines further 
in rear but as yet these were unready. On the other hand, these 
days had proved the continued strength of the German resistance, 
and the limited success held out little hope of a real break- 
through or its exploitation. The early onset of the autumn rains 
daily made this hope more slender. Continuous and heavy rain 
combined with the effects of the bombardments to  make the 
ground a sea of mud, across which guns and transport could hardly 
be moved, and even lightly equipped men could only struggle 

slowly forward. Attacks under such conditions were terribly 
handicapped; that most of them failed was not remarkable, for  
when a trench was taken the difficulties of consolidating it  were 
greater than ever. Eaucourt 1-Abbaye (Oct. 3) and Le Sars (Oct. 
7) were taken, though repeated attacks on the Butte de Warlen- 
court were foiled by the mud. Eventually the weather improved 
enough for a renewal of the attack on the left and the last 
important operation in the Somme offensive took the shape of an 
attack on Beaumont Hamel by  seven divisions on NOV. 13. This 
proved successful on the right and centre, taking Beaumont Hamel 
itself, and Beaucourt-sur-Ancre with 7,000 prisoners. On the left, 
however, Serre again proved impregnable. Before the success 
could be expanded the return of bad weather again put a stop 
to active operations, which were not resumed on any considerable 
scale until well after the New Year, just before the carefully 
planned German retreat t o  the Hindenburg line. The  folly of 
the third phase was that having a t  last won the crest of the ridge 
and its commanding observation, the advantage was thrown away, 
without adequate prospect of compensation, by fighting a way 
down into the depression beyond. Thereby the British troops were 
doomed to spend the winter in flooded trenches, and the battles 
of the Somme closed in an atmosphere of disappointment and 
with such a drain on the British forces that the coincident strain 
on the defence was obscured. For the fighting sometimes known as 
the second battle of the Somme, see ST. QUENTIN, BATTLE OF, 
1918. 

BIBLIOGRAPHY.-E. von Falkenhayn, Genera2 Headquarters, 1914-16, 
and its Critical Decisions (1919) ; Sir Douglas Haig, Despatches, 
1915-19 (1919) ; P. von Hindenburg, Out o f  M y  Life (1920); 

E. Ludendorff, M y  W a r  Memories (1922). See also WORLD WAR; 
Bibliography. (B. H. L. H.) 

SOMMER, SUMMER or SUMMER BEAM, in  archi- 
tecture, a girder or main beam of a floor; if supported on two 
storey posts and open beIow, i t  is called a bress or breast-summer. 

SOMNAMBULISM or SLEEP-WALKING, the condi- 
tion under which people walk while asleep, apparently unconscious 
of external impressions, return to  bed, and when they awake have 
no recollection of any of these occurrences. Sometimes the actions 
performed are of a complicated character and bear relation to the 
daily life of the sleeper. Frequently somnambulists have gone 
along dangerous paths, executing delicate movements with 
precision. 

Somnambulists may: ( I )  speak without acting, common in chil- 
dren and not usually considered somnambulistic; (2) act  without 
speaking, the most common type; (3) act and speak, more excep- 
tional and (4) act, speak and have the senses of touch, sight 
and hearing. The fourth class merges into hypnotism (q.v.). 

I t  should never be forgotten that somnambulism is an indica- 
tion of a nervous disposition requiring careful treatment so as  to 
avoid more dangerous maladies. 

SOMNATH, an ancient decayed city of Kathiawar in  the 
province of Bombay, India. Pop. (1921)) 6,867. The city was 
most famous for the temple just outside its walls in  which stood 
the great columnar emblem of Siva called Somnath (Moon's lord), 
which was destroyed by  Mahmud of Ghazni. The famous "Gates 
of Somnath," which were supposed t o  have been carried off by 
Mahmud to Ghazni are now in the arsenal a t  Agra. 

SOMNUS, Sleep, the son of Night and the twin brother of 
Death, with whom he dwells in  the darkness of Hades. I n  
Ovid (Metam., xi. 592) the home of Sleep is placed in a dark 
grotto in the land of the Cimmerians, where he dwells surrounded 
by a band of Dreams. 

See Homer, Iliad, xiv. 231 to xvl. 672; Hesiod, Theog., 212, 758; 
Pausanias v. 18, I. 

SOMOV, KONSTANTIN ANDREEVICH ( I  869- ) , 
Russian painter, was born in St. Petersburg (Leningrad), Nov. 30,  
1869, his father being director of the Hermitage Museum. Early 
in his career he worked under Ilia Repine, the realist painter and 
professor of the Academy of Arts. He was greatly influenced by 
the masters of the "FCtes Galantes" and by the ar t  of Aubrey 
Beardsley and Charles Conder. Somov was one of the founders 
of the group known as "The Artistic World." I n  1919 he issued 
The Book of the Marquise, which he illustrated with a number of 
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characteristic drawings. His best portraits, which are drawn in 
coloured crayon, show remarkable delicacy of execution and 
masterly delineation of character. Somov, who was a connoisseur 
of ceramics, also produced a number of groups painted on china. 
See Oscar Bie, Constantin Somoff (1907). 

SONANCE: see VOICE. 
SONATA, in music, originally a piece "played" as opposed to 

"cantata," a piece sung. By the time of Corelli the term had 
come to mean a group of instrumental movements. (A move- 
ment is a piece of music forming or starting as if to form, a com- 
plete musical design.) The sonatas of Corelli are classified as 
sonata da chiesa (church sonata) and sonata da camera (chamber 
sonata). Both kinds were usually for one or two violins with 
continuo bass (see CHAMBER MUSIC and INSTRUMENTATION). 
Handel, when a boy, wrote six for two oboes, and in later years 
several for flute, and also for one oboe. 

The sonata da chiesa consists typically of a slow introduction, 
a loosely fugal allegro, a cantabile slow movement and a lively 
finale in melodic "binary" form (see SONATA FORMS). The 
sonata da camera consists mainly of dance-tunes (see SUITE). 
Bzch, whs uses neither title, keeps the two kinds unmixed in his 
six sonatas for violin alone, the first, third and fifth being sonata 
da  chiesa and the others partitas. A fusion of the two styles 
persisted in Italian violin music almost to the end of the 18th 

than the first clause. All that we can expect of it is that i t  will 
cover a wider ground than the first clause, even if in fewer notes 
or in less time. But this is not all. Every tune of several clauses 
lends itself to repeating its sections. Binary tunes repeat their two 
sections. Does a ternary tune repeat its three sections? Try  the 
experiment on the very typical ternary theme of the variations in 
Beethoven's Kreutzer sonata. Play the first clause with its repeat 
and try repeating the second clause before returning to the first. 
You will hardly have the patience to finish the experiment. I t  will 
a t  once reveal that under the test of repeats our "ternary" melody 
is not ABA but A, BA. 

Ex. I 
Andante 

cvesc. 
I 

century. 
The sonatas of Domenico Scarlatti (q.v.) are small harpsichord 

pieces, of which the best known are extremely brilliant single 
movements in binary form. The complete collection of 545, pub- 
lished by Longo, shows that Scarlatti experimented audaciously 
in remote modulations; that he also wrote some orthodox violin 
sonatas; and that he sometimes followed a lively movement by 
a slow cantabile, as Paradies did in his sonatas. Clementi's early 
sonatas are a t  their best when they resemble a sober and heavy- 
handed Scarlatti in  a first movement which maintains a uniform 
rush of rapid motion; and Mozart has left a fine example of the 
kind in the first movement of his F major violin sonata (K 377) .  

The main classical sense of the term indicates a work for not 
more than two instruments, containing at  least two, and in tthe 
complete scheme, four well-contrasted movements, of which the 
first and last are on the same tonic, and the others in demonstrably 
related keys (see HAEMONY, sec. 5 ) ;  the forms being those dealt 
with in the following article. (D. F. T.) 

SONATA FORMS, in  music. The sonata forms (see SONATA 

above) cover the whole ground of instrumental music from 
C. P. E. Bach to the advent of Schumann's pianoforte lyrics and 
Liszt's symphonic poems, and are still living forms. Their rise 
made Gluck's reform of opera possible; for they represent a 
general change in the language of music which made it  a truly 
dramatic medium. They comprise the largest and most central 
problems of pure music; and the outward forms must be studied 
in  constant connection with instrumentation, harmony, melody, 
counterpoint and rhythm (q9.v.). 

E l e m e n t s  of Form.-Two types of form are externally com- 
mon to the true dramatic sonata style and the earlier melodic 
forms used in the suite ( q . ~ . ) .  The terms binary and ternary have 
been chosen for these; and, as we shall see, badly chosen. A binary 
melody falls into two portions, of which the first ends away from 
tonic, and the second ends on the tonic. Barbara Allen, quoted in 
the article MELODY, is an exquisite example on the smallest pos- 
sible scale. A ternary melody, such as The Bluebells of Scotland, 
has a complete first clause, a second clause not as complete, and 
a third clause consisting of the first over again; a form conven- 
iently symbolized as  ABA. 

No view of music can be correct that neglects the fact that it  
moves in time; though a composer may develop Mozart's capacity 
for  seeing music spatially, i.e., like a picture, all a t  once. Now, 
when do we know that a melody is going to be "ternary"? Ob- 
viously when its first clause has shown itself t o  be complete. If 
the sequel refuses to divide itself according to a "ternary" rule 
the ear is not going to reverse its judgments merely because we 
have chosen a bad term of classification. After the first clause, 
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Thus while both these forms divide only into two repeatabie 
portions the one named "binary" has an incomplete first part 
while the first part of the other is complete. Our pundits would 
make musical terminology less misleading if they would kindly 
find Greek or Latin names, not longer than the forms themselves, 
that should express "form-with-an-incomplete-first-part" on the 
one hand, and "form-with-a-complete-first-part" on the other. 
Clearly the distinction is that between higher organizations and 
lower, or sectional, forms. From the so-called binary form origi- 
nates the sonata-form par excelle?zce, that of the first movement 
of a sonata. From the so-called ternary form originate all those 
sectional forms of music that begin with a complete symmetrical 
melody, however many sections the form may eventually develop. 
Thus the "ternary" type underlies the rondo (q .~ . ) .  

T h e  S o n a t a  Style.-Sonata form represents a style that is 
evident in every bar from the outset, however its themes may be 
distributed. We are told that the binary form of a dance-move- 
ment in a suite has a polyphonic texture and a single theme; and 
that Philipp Ernanuel Bach created the true sonata form by 
inventing the "second subject." Good teachers make sure that 
their pupils understand that the "subject" of a sonata is not a 
single theme, like the subject of a fugue; but in spite of all pre- 
cautions a host of bad musical forms and crooked musical doc- 
trines have grown up from the provincial fact that English 
musicians have fastened on the terms "first" and "second subject" 
instead of translating the excellent German terms Hazlptsatz 
(principal member) and Seitensatz (subordinate member). 

Some of Sebastian Bach's most typical gigues have a t  least two 
distinct themes, while more than one of Haydn's ripest sonata 
movements derive everything from their first themes. Accordingly 

; we may illustrate the true distinction of style by  examples which 
1 refute superficial doctrines. 

anything may happen. The rest of the tune may be no longer 1 These two examples are almost exactly the same length, yet 
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Haydn is beyond Bach's scope in the first eight bars. If Bach 
could have accepted so trite a theme as Haydn's, he would have 
postulated that it did not end with a bump: and bars 5-8 would 
have horrified him, for he would have supposed that a movement 
that began so vulgarly was condemned to continue in the same 
style. Bar 8, however, enters on matters that Bach had never 
known. I n  it the first bar of a new period overlaps with the last 

1 Ex. 2. Bac11.-Gigue from 3rd Suite for Violoncello I 

I 1 
bar of the old; and therewith we are plunged into a polyphony 
quite lively enough for Bach, and quite unpredictable in rhythm 
and key, its fourth bar overlapping with the answer in A minor, 
and the viola and violoncello entering in F major at intervals of 
two bars. Then, arising from bar 18, there are four bars on the 
dominant of F, with that merely jingling figure (c). We need not 
set limits to Bach's intelligence, and we may suppose that such 
a composition would have convinced him that here was no trivial 
divertissement, as he called the non-polyphonic sonatas that were 
becoming fashionable in 1745, but a new art with enormous pos- 
sibilities. 

Bars 23-26 transform the two notes of (a) into rich sustained 
harmonies. Then figure (b) bursts out in a new type of phrase, 
built up in 3-bar periods, which the ear need not trouble to 

recognize as such in the general bustle. The third of these periods 
abandons the figure and makes a melodious close into 5 bars of 
cadence on figure (b) with upper notes that merge into (c),  nicely 
phrased. I t  is idle to say that all this has more than one theme, 
and worse than idle to deny that Bach's gigue has a t  least two 
distinct themes, that of the beginning, and that in bars 29-36. 
But Bach's relatively uniform texture will tolerate neither inter- 
ruption nor irregularity of rhythm. 

Haydn's exposition groups itself clearly into bars 1-8, the 
first group (Hauptsatz), asserting the tonic and overlapping with 
bars 8-22, which effect the transition (plus the sustained chords 
23-26) to the second group (Seitensatz) in F major, bars 27-40, 
with its cadence-phrase (Schlzfisgruppe) in bars 36-40. These sec- 
tions could not be more distinct with any number of themes. 

There are no rules whatever for the number or distribution of 
themes in sonata-form. When critics tell us that Mendelssohn 
is weak "in second subjects, where the human element is re- 
quired," they disqualify themselves by  a terminology as useless 
as that of the friend who did not see where the painter was going 
to put his brown tree. Any generalized criticism of sonata themes 
is bound to be nonsense; for themes stand in endless variety of 
relation to the whole. They are details. which give pleasure in 
themselves as well as in their relation to the scheme. But it  is 
foolish and vexatious to lay down rules as to what pleasure the 
details shall give. If you examine frescoes with a microscope or 
miniatures with a telescope you will not enjoy them; and if you 
expect Beethoven's "Harp" quartet to show you the purport of 
its first movement in its themes you might as well try to study 
foreign poetry through a traveller's phrase-book. 

So much, then, for the vital element of drama in the sonata. 
Historically it  originates wholly with Haydn and Mozart; and 
Philipp Emanuel Bach contributed to it nothing but a romantic 
rhetoric. His chief pride was in his invention of son ate?^ nzit 
veriinderten Reprisen; that is to say sonatas in which the repeats 
were written out in full in order to control the fashion of altering 
and amplifying the ornaments on repetition. Now, could any- 
thing more clearly betray a non-dramatic style? The survival of 
repeats in the most dramatic works of Beethoven and Brahms 
shows how powerfully an architectural symmetry can dominate a 
series of emotional tensions: but imagination boggles a t  the 
thought of using these repeats to display a new set of ornaments. 

Haydn saw that the only place for C. P. E. Bach's device was 
in purely lyric slow movements. Even there he never had the 
patience to plod and pose (as C. P. E. Bach did to the bitter end) 
through a repetition of both parts. When his second part comes 
to recapitulate the second group it combines both versions. This 
form appears for the last time in history in one of Haydn's 
"London" symphonies, in the wonderful movement of which the 
theme is quoted in RHYTHM, EX. I.  Though '[binary" it is 
manifestly lyric, and could no more be applied t o  active move- 
ments than the Spenserian stanza could be applied to  drama. 

A more important step toward the true sonata style was made 
by Philipp Emanuel's less romantic brother, Johann Christian, who 
settled in London, founded the Bach and Abel Concerts, and had 
a great influence on the boy Mozart. J. C. Bach is the first com- 
poser to lay a dramatic emphasis on the transition between his 
first and his second group. I n  crude or deliberately formal 
examples this has been wittily described as "presenting arms" to 
the new key. I ts  point is not that there is any difficulty in appre- 
hending the new key, but that the move into it is dramatic and 
not decorative. Whether the move be made with intellectual 
music or with common forms makes no difference. Beethoven 
preferred, in his most characteristic early works, to disguise it 
cleverly. I n  later works he acquired the grand formal breadth of 
Mozart's chamber-music in this transition. 

F i r s t -movement  Form.-The general scheme of the first- 
movement form or, par excelle.rzce, sonata form, is as follows. 
There is a first group in the tonic, followed by a transition to 
another key, where there is a second group that usually ends 
with a neat little cadence-theme. These groups constitute the 
exposition, which may be repeated. Then follows the developn~ent, 
the function of which is to put the previous materials into n c v ~  
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1 Ex. 3 Exposition in sonata style 
I FINALE 

- - - - -- - 

HAYDN. String Quartet, Oa. 42 
Presto 

I 
lights, regrouping the figures into new types of phrase, modulating 
freely and settling, if a t  all, only in new keys. Eventually a 
return is made to the tonic, and so to the Recapitulation. This 
recapitulates the exposition, but it gives the second group in the 
tonic, and so completes the design. The development and recapitu- 
lation may be repeated; a coda may follow the recapitulations. 

This account has required so many words that the illusion is 
apt t o  arise that it  conveys more information than, say, the 
statement that the plan of a cathedral is cruciform and that the 
arms of the cross are called transepts, and so on. I t  gives us no 
means of distinguishing an ambling decorative movement by  
Boccherini from the first movement of a Beethoven symphony; 
and the description of the development is the only point which 
would rule out the sequel of our second example as a specimen of 
sonata-form. Haydn. Mozart and Beethoven differ widely in their 
handling of every part of the scheme. 

T h e  most regular form is to  be found in Mozart, whose transi- 
tions are always broad and smooth. The effect of "presenting 
arms" is evident only in small or perfunctory works; and if it 
is found at  all i n  larger works it is on such a scale and with such 
a purpose as Beethoven would give it. The second group contains 
at  least one definite new theme and a number of cadence-phrases 
in various rhythms. The development is short, consisting of one 
broad sequential process that leads through a wide range of keys 
back t o  the tonic. Sometimes it contains an entirely new theme. 
Such an episode, which is generally placed at the beginning, by 
no means always indicates a lighter style and texture. I t  may 

J 

be a relief from unusually concentrated figure-work in the expo- 
sition; and the developments of two of Mozart's most serious 
works (the C minor serenade for 8 wind instruments, better known 
as a string quintet, and the G minor pianoforte quartet) are 
episodic. The return to  the tonic always has the effect of being 
accurately timed after a delightful period of anticipation. 

The recapitulation is full and has a deceptive appearance of 
regularity. I n  reality it  is anything but mechanical. I t  has just 
that kind of difference by  which stereoscopic pictures produce 
the effect of binocular vision. I n  the light of the recapitulation 
the listener finds that points that were superficial in the exposition 
have now become solid. The composer instinctively conceives his 
exposition in relation to  the question "How will this sound when it 
returns?" The minimum change happens automatically with the 
transition to  the second group, for  this transition must no longer 
lead to the complementary key of the exposition. One quaint 
primitive device in the transition is that of making it  not leave 
the tonic a t  all but simply come t o  a pause o n  (but not is) the 
dominant. This dominant is then taken literally as  a key. I n  
such a case the recapitulation need alter nothing; the second group 
merely follows in the tonic instead of in the dominant. Even this 
automatic device makes the recapitulation give a more solid im- 
pression than the exposition; for the pause on the dominant, 
treated paradoxically in the exposition, is now treated rationally. 

We need not deny that formal devices are apt to become 
mechanical; but we have no right to  the a priori opinion that 
Mozart is writing unimaginatively every time that he decides that 
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the most familiar course is the wittiest. I t  is much wiser to 
regard the most exact recapitulation as the extreme case of deli- 
cate balance, and even in the most exact the crucial detail will 
appear. Here is a case in a difference of a single bar, Mozart's 
string quartet in E flat (K. 428) has the following clause in the 
first theme: 

Ex. 4 

I 

I n  the recapitulation you have this- 

Ex. 5 

we ought to say that he invented the most brilliant type of Beet- 
hoven's coda. And these features of his form are not, as has 
sometimes been alleged, primitive. They are only partially visible 
in quartets before Op. 50. Then they appear in full vigour, and 
Haydn's admiration for Mozart only confirms him i n  his inde- 
pendence. 

Mozart's more symmetrical form is a function of two things, a 
more polyphonic style and a larger scale. We may sum up  the 
relation between Mozart's form and Haydn's thus: that in Haydn 
we are aware of an expansive freedom which proves, on scrutiny, 
to have an all-pervading sense of proportion; while in Mozart we 
are aware of beautiful and symmetrical proportions which prove 
on scrutiny t o  be handled with an all-pervading freedom. 

Beethoven combined the forms of Haydn and Mozart, writing 
on a scale large enough to contain Mozart's regular recapitulations 
together with Haydn's free perorations, and developing a tragic 
power all his own. Such new power was not to be obtained with- 
out a new technique. A pzssage from Haydn and one from 
Beethoven, may be chosen to show how Beethoven set t o  work. 
In  the first movement of Haydn's A major quartet (op. 2 0 ,  No. 

Ex. 6 
Allegro di molto e scherzando - 

The little comment of the second violin is expanded and made 
to turn the following "added 6th" chord into a momentarily solid 
supertonic key. Similar points make the recapitulation of the 
second group also stand out in higher relief. Most interesting of 
all are the ways in which Mozart in a minor movement translates 
the second group from the major into the minor mode. It is 
worth while trying the experiment of literal translation (not 
always an easy task) and then seeing what Mozart has done in 
such cases. For codas Mozart either finds a slight expansion in 
the recapitulation of his second group adequate, or else he adds 
a neat final paragraph. If the development contained an episode 
Mozart's coda may allude to  it. I n  the finale of the so-called 
"Jupiter" symphony he uses the coda for his quintuple counter- 
point on all the five themes of the movement. (See COUNTER- 
POINT ) 

Haydn's practice in his later works differs from Mozart's in 
almost every particular. His second group often contains no new 
theme until the cadence-group at  the end; his development is long 
and divisible into several stages, often including an illusory early 
return to the main theme in the tonic followed by a new excursion 
into remote regions; and as to recapitulation, the term is seldom 
applicable at all. The first theme, indeed, returns, but it is fol- 
lowed by  a brilliant peroration full of new developments and giving 
the repose of recapitulation only in the fact that it remains firmly 
in the tonic. I f  after such a peroration Haydn chooses to end 
quietly and abruptly with his cadence-theme, the effect is witty. 
But it does not make him a formalist. H e  is a master not only of 
f ~ r m  but of spaciousness in the smallest possible compass. One 
main theme for both groups gives him more room for  expansion 
than two; and instead of saying that his recapitulations are free 

, 

a 

6 )  the ~ ~ o n d  group has been duly ushered in by a highly-organized 
transition passage and has already started a new theme.   his, 
however, comes to a pause on the dominant, and then we have 

, the following modulating themes-Ex. 6. The harmonic colour 
of these keys is delightful, and their mutual relations are of direct 
importance. The passage is improvisatorial and ruminating. I t s  
modulations are within the local range of its start in E minor, 
and its windings only confirm the drift towards E major With- 
out then1 the passage would lose its freedom: with wider modula- 
tions it  would lose coherence. 
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Now take the opening of the second group in the first move- 

ment of Beethoven's sonata, Op. 2 ,  no. z. Here is its skeleton 
outline- 

I Ex. 7 I 

# sf- N # ~f 

To analyse the enharmonic modulations and keys (including the 
unrelated bd) of this passage is, in Kingsley's admirable parable, 
like making an exhaustive chemical analysis of a plum-pudding 
and omitting t o  ascertain that the cook had boiled it  in a cloth. 
The gist of the matter is the steadily rising bass, with its acceler- 
ated later steps and the profound psychology of its pause for 8 
bars (after the quotation) before plunging into the final codential 
steps G#, A a n d  B, in widely different octaves. This is one of the 
epoch-making passages in musical history. I t s  importance does 
not lie in its wonderful enharmonic modulations. These could 
not in themselves have achieved more than had been already 
achieved by C. P. E. Bach: for without the rising bass their 
purpose would be merely t o  astonish and not to  construct. But 
with the rising bass and similar resources the whole ar t  of tonality 
expands. This soon enabled Beethoven to choose remoter keys 
for his second group. (See HARMOSY, section 5 ) 

Ex. 8 gives the outline of the first movement of Beethoven's 
"Eroica" symphony. Blank bars indicate the continuance of a 
harmony. They are often without theme, and are the lungs of the 
organism. Quaver-bars or other rhythmic indications above the 
line indicate the prevalent movement in accessory parts, whether 
contrapuntal or homophonic. Fine detail is not indicated, and 
short passages marked as repeated may be assumed to be rescored 
often beyond recognition. The outline, however, gives a compre- 
hensive summary of the structure of this highly significant move- 
ment, and b y  means of i t  the reader will be enabled to apprehend, 
almost a t  a glance, the inexhaustible expansive and contractile 
power of Beethoven's phrase-rhythm. Nine conductors out of 
ten overlook the first theme of the second group entirely, but it  
is the one constant element in  all Beethoven's dozens of sketches. 

Freedom in a recognizable recapitulation can go no further 
than the marvellous modulations with which Beethoven trans- 
forms the first group; and anybody inclined to cavil a t  the exact 
recapitulation of no less than IOO bars comprising the transition 
and second group, may be surprised to  learn that this is, by the 
clock precisely the same length as Isolde's Liebestod (vide 
RHYTHM) and that in the Liebestod Wagner exactly recapitu- 
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lates, without transposition, the last movement of the love-duet 
in a previous act. Recapitulation is as  inveterate in musical form 
as symmetry is in architecture; and nobody understood this better 
than the first and most uncompromising realist in  the application 
of music to  drama. 

O t h e r  Movements.-A thorough understanding of the style 
and methods of first movements makes all the rest easy. As t o  
slow movements, thc first thing that must be realized is that if a 
theme conceived in an average quick tempo be played four times 
as slow i t  will take four times as  long. Some composers, and 
even some teachers, do not seem t o  have learnt this remarkable 
fact. I n  the music of a master slowness means bigness. The 
first 16 bars of the slow movement of Beethoven's D minor 
sonata (Op. 31, no. 2) look like, and are, a single binary sentence 
closing into the 17th bar. But the all-seeing eye that takes this 
in a t  a glance many miss the important fact that that binary 
sentence takes a whole minute by the clock. Quavers a t  96 is a 
very good metronome-tempo for t h i  movement, and i t  gives 
exactly 16 of those bars to  a minute. The metronome a t  7 2  t o  
a bar gives a good, moderate tempo for the finale. Now, see how 
far c;nc '"I-,." .." .- 'E- C--1- 'PL- : 1. L! 1' 
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tence of the adagio takes as long as the two closely-printed pages 
from the beginning of the finale t o  the middle of its cadence- 
theme! Thus in the slow movement of Beethoven's fourth sym- 
phony (another case of 16 bars t o  the minute) the 15 bars begin- 
ning in E flat minor and dwelling in G flat (bars 50-64) are a very 
spacious development; and so are the 7 bars in the middle of the 
slow movement of the trio in D major, Op. 70, no. I. Such pas- 
sages are ample developments if they modulate widely and con- 
tain important changes of rhythm, instead of merely dwelling on 
the dominant before the return of the main theme a s  in  the slow 
movement of the D minor sonata. 

No wonder that in any movement slower than andante the full 
sonata form is unusual and of gigantic effect. The full-sized 
rondo-form (see Rome) as in the case of the fourth sym- 
phony just mentioned, is still more voluminous in a slow tempo. 
Movements of more normal size may be in A, B, A form, or 
sonata-form without development (Mozart's favourite form) ; or 
may consist of a theme with five or six variations and a short 
coda. Haydn's form of variations on two alternating major and 
minor themes is sometimes used by him in slow movements, and 
sometimes (in small works) as the first movement or a s  finale. 
(See VARIATIONS.) 

The finale is often in first-movement form, but will, in such 
cases, have a much simpler texture. The last part of a work that 
moves in time will always relieve the strain on the attention. 
Hence the large number and importance of rondo-finales; and 
hence the paradox that both Haydn and Beethoven found the 
fugue an excellent form for a finale. For the fugue, while con- 
tinually stimulating and exercising the mind by means of details, 
makes no claim on the listener's memory over long stretches in a 
major composition. 

The first movement, slow movement and finale have thus an 
unlimited dramatic scope. A purely lyric or dance movement 
added to such a scheme would in itself be dramatic by contrast, 
as a song may be a dramatic element in a play. This justifies the 
dance-form of the Mozart-Haydn minuet and trio, of which 
Beethoven accentuated the dance-character when he expanded it  
to  the scherzo (q.v.). Haydn's very earliest minuets show an in- 
veterate irregularity of rhythm which stamps them even sooner 
than his other movements, as dramatic. Mozart's minuets are 
smoother, but he can pack operas into them without bursting the 
bounds of melodic forms. The minuet of his E flat quartet, for 
example (K. 428), has five distinctly expressed themes; and its 
trio, which in contrast has only one theme, moves, however, in 
four distinct new keys. 

T h e  S o n a t a  a s  a Whole.-The full scheme of a sonata con- 
sists, then, of these four movements, the minuet or scherzo beinq 
either second or third. Two movements, suitably contrasted, will 
make a sonata, even if (as in Beethoven's Op. 54) neither of them 
is in full first-movement form. But it  is exceptional for a mature 
work to claim the title of sonata on merely lyric forms. And in 
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Ex. 8 
counter- 

Allegro con brio statement 

I EKab) 

the fall of bar 6 stops) 

- - - -  

I Second G r o u ~  -.I I 
'etc. i n J3 

Counter-statement in minor 
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Re>urn to opening 

. . 
~ e v e l o ~ m e n t  begins 

I 

u 
Bars 166-177=bars 4j- j6 on dominant of C with a new counterpoint 

284-290 in 

( b )  developed 
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@I Dominant chords 
for 2 0  bars; a t  the 

RECAPITULATION 17th of which the horn, unable to endure the suspense, prematurely introduces (a) on the tonic 
First Group ck:db- F major 

1 
7 m46 5 Q3 

- - - I - -e: Bars 37-41 =42 

- I 
on dominant of Eb, followed by whole 2nd group; in 
of bars 45-148. Details are changed a t  bars 127-134, 

but the framework is untouched 

( e )  developed - 

the Episode, in E m&r; Eb (tonic) minor 
su~ertonic 

without superstructure exz 
rhythm of (e) and k continues ior 

etc. 

@l -- T I -  

5 4 
I 4 

-?- l c f l & 2 *  1 - 
I I .  

e' - r l l l  , l l  . 
a Bars j 7-64 1- @J 1 @!I 

in tonic @I @I 
'The allusion is probably inttntional as Beethoven had great difficulty with those introductory bars. At all events he found that their proper shape was that of final bars. 
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the case of quartets, the feeling of the classical masters is that 
when so many as four players are assembled it is a waste of 
opportunity to  give them less than a four-movement work to play. 

Why do the classical sonatas maintain this scheme of self- 
centred movements with no community of theme? The answer 
to this lies in the relation between their time-scale and their 
emotional content. I n  its early forms the sonata is a new kind of 
suite, complete in its contrasts. In  its later developments the 
individual movements, while complete as designs, raise emotional 
issues which each movement is unable to satisfy without the 
others. The first movement of Beethoven's not inaptly named 
Apassionata sonata (Op. 57) whirls us through an immense 
tragedy in eight minutes. The movement is irrevocably com- 
pleted; but our emotional reactions have not more than begun. 
We need the unutterable calm of the slow movement with its 
theme rooted to its tonic chord, and its simple and solemn varia- 
tions in the ancient form of doubles. A foreign chord replaces 
that of its cadence; the vision is broken and the finale ruqhes 
headlong to the end of a tragic fate. The whole emotional scheme 
is perfect; but for one movement to take up the themes of 
anothcr would be to tc!! a twice-told tale. I-Ience the i!as~iij, 
including Brahms, are not only cautious but cryptic in the few 
cases where they allow one movement to allude to another. The 
only occasion for clearness in such allusions is with introductions, 
which may well foreshadow the following movement, and, in the 
case of introductions to  finales, may dramatically recall the past. 

The emotional unity of the sonata is already significant in 
Mozart and Haydn. Their artistic hypotheses are those of 
comedy; and even so tragic a note as the last page of Haydn's F 
sharp minor quartet (Op. 50, no. 4) can be sounded only in the 
severe form of fugue. One of the most significant gestures in all 
the history of music is that of the introduction to the finale of 
Mozart's G minor quintet. The slow movement is one of the pro- 
foundest things possible before Beethoven. One is inclined to 
resent the notion that such music can have limitations. Being 
perfect it is infinite, and you cannot compare infinities. But you 
can be clear as to  their elements; and the terms of its art 
forbid this pathetic music to handle tragic action. For tragedy, 
music needs such resources as are shown in Ex. 7, and these 
would shatter Mozart's aesthetic system. But after that slow 
movement even the finale of Mozart's own G minor symphony 
would sound peevish. So Mozart writes a solemn slow introduction 
which bids the art of music run away and play, for the rest is too 
sad for it. And so the bright rondo-finale is another story. 
Mozart would neither violate his aesthetic system nor anticipate 
Mendelssohn's nai've way of striking a religious note with a com- 
plete unconsciousness of its blasphemy. 

The S o n a t a  S ince  Beethoven.-The sonata-style belongs to 
the sonata time-scale and to the classical key-system. Music in 
the Wagnerian time-scale, or in "atonal" or other new harmonic 
systems, has no more t o  do with i t  than Greek prose. Nor do 
changes in  the general outlines of the form mean much in them- 
selves. The classical forms are, even externally, far more varied 
than those of later sonata-works; and the essentials of the sonata 
lie much deeper. 

Schubert achieved wonderful things in his sonata works, but 
died before he had perfected his forms. His expositions digress 
into developments, his developments subside into long twice- 
repeated lyric episodes, and his recapitulations reveal that re- 
capitulating is the very thing his expositlbns are not designed to 
bear. Nevertheless Schubert was on the high road towards genuine 
new forms. 

What these forms were to  be was best revealed by Brahms. 
I t  is fashionable to deny that Brahms invented new forms; and 
this is like Humpty-Dumpty's complaint that Alice's features were 
arranged so exactly like other people's that he could not be ex- 
pected t o  recognize her. Forms must be studied in detail from 
phrase t o  phrase, and classified afterwards: not classified by guess- 
work and warped to fit the guess. Brahms has many new ways of 
phrasing and of developing themes (see MELODY, EX. I I )  ; and no 
two of his forms are alike. Least of all composers does he 
resemble Schumann, whom he was a t  first accused of imitating. 

Schumann's sonata works show an interesting artificial system. 
His ideas were lyric and ep igram~at ic ;  and they shaped them- 
selves squarely and with a hlacaulayesque habit of antithesis. 
Wlth this style he contrived to build important sonata works as 
one might construct a landscape in mosaic. H e  knew what he was 
doing, and the result is often delightful. I n  hi$ D minor symphony 
he achieved a new continuity of form and theme, retaining the 
classical group of four main movements, but running them to- 
gether without break and using transformations of the same 
themes in all four. Schumann's hard outlines and square rhythms 
have been copied without his wit in countless later sonata works, 
especially by those Russian composers who, led by Nicolas Rubin- 
stein, danced upon his grave in derision of these very features. 

Mendelssohn handled all sonata forms with an often dangerous 
facility but sometimes with genius. The opening of his D minor 
trio is the prototype of those innumerable allegros which are really 
andantes riding an ambling horse or running up a descending 
escalator. 

The masterly scheme (there is only one) of Spohr is (as 
Schumann remarked) not so easy to imitate as it  looks; but it  is 
thc prototypi of most psciido-classical works iip to  the present 
day; and many teachers believe it to be the only orthodox form. 
Against such teaching young artists do well to revolt, but why 
call it classical? 

The quality most conspicuously absent in sonata-work since 
Brahms is movement. The fundamental mistake of Bruckner 
(9.v.) was in associating his Wagnerian style with sonata forms at 
all. Sibelius solves Brucirner's problem, and takes and leaves the 
sonata style as he pleases, and always with clear purpose, whether 
convincingly or not. Reger's meticulously regular forms are hard 
to accept as the really proper vessel for his strong chromatic brew; 
and as for imitating him, one might as well t ry  to write a Mere- 
dith novel from one metaphor t o  the next. The art of move- 
ment is the crux of the sonata problem; and the classical solutions 
of it  from Haydn to Brahms are the greatest things in pure 
music. 

(See also SYMPHONY; SONATA; MUSIC; VARIATIOSS; RONDO; 
SCHERZO; and the articles on the various individual composers 
who have been referred to.) (D. F. T. j 

SONDERBORG, a seaport and seaside resort in  Korth 
Slesvig, Denmark, on the south-west coast of the island of Alsen, 
of which it is the chief town, and 17 mi. N.E. from Flensburg. 
Pop. (1940) 12,602. The town, which existed in the middle 
of the 13th century, was burned down in 1864 during the assault 
by the Prussians upon the Diippler trenches. I t  then passed into 
the possession of Germany, but was restored to Denmark by the 
plebiscite of 1920. I t  is connected with the mainland by a pon- 
toon bridge, and has a castle with a beautiful chapel. 

SONDERSHAUSEN, a town of Germany, in the Land of 
Thuringia, 37 mi. by rail N, of Erfurt. Pop. (1939) 11,518. I t  
possesses a castle and manufactures of woollens and bricks. Po- 
tassium salts are also mined here. The town was formerly the cap- 
ital of the principality of Schwarzburg-Sondershausen. 

SQNDRIO, a town of Lombardy, Italy, capital of the prov- 
ince of Sondrio, in the Valtellina, 1,140 ft .  above sea-level, on 
the river Adda, 26 mi. E. of Lake Como and 8 2  mi. by  rail N.E. 
of Milan. Pop. (1936) 7,639 (town) ; 11,672 (commune). Son- 
drio has silkworks. Above the town to the north rise the snowclad 
peaks of the Bernina group. The railway goes on to Tirano, 16 mi. 
farther east, and thence over the Bernina pass into Switzerland, 
while the Stelvio road crosses to Spondigna in the upper valley of 
the Adige (now called the Val Venosta). 

SONE or SON, river of central India identified with the Eran- 
noboas of the Greek geographers. With the exception of the 
Jumna it is the chief tributary of the Ganges on its right bank. 
I t  rises in the Amarkantak highlands about 3.500 ft.  above sea- 
level, and flows north-west until i t  strikes the Kaimur range, 
which constitutes the southern wall of the Gangetic plain Here 
it  turns east and continues until it falls into the Ganges about 10 
m. above Patna, after a total course of 465 m. The Sone canals, 
fed by the river, form a great system of irrigation in the prov- 
ince of Bihar. 
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SONG. All song, indeed all music, is based upon folk-song. 

Folk-song in Europe reached what may be considered its highest 
point of development in the 15th and 16th centuries. There is, to 
be sure, an antiquarian interest attaching to the melodic side of the 
songs of the troubadours, trouv6res and minnesingers, who flour- 
ished in the 12th and 13th centuries; but it may reasonably be said 
that till the I 7th century, the only form of song of musical impor- 
tance was the folk-song, and that the songs of the minstrels were 
most successful when they took their inspiration from it. They 
were in fact poets, who, whether musically gifted or not, were 
forced by  tradition to provide their poems with a musical, i.e., 
melodic, counterpart. What the nature of their instrumental 
accompaniments was, is unknown. 

From the musical standpoint, folk-song represents vocal melody 
evolved with no thought of harmony or an accompanying instru- 
ment. I ts  poems are in stanzas, the same melody serving for each. 
The melodies are formed on certain natural scales or modes, 
which were the heritage of the Indo-European races, and were in 
common use in all music, till about the year 1600, when harmony 
established itself as the basis of music, bringing the era of vocal 
counterpoint to  a n  end, and substituting for the old modes our 
present major and minor scales; lastly, the folk-song is instinctive 
music, arising from the necessity inherent in the human race to 
use the voices which nature has bestowed upon it, in order to 
give expression to feelings, for which speech alone is felt to be 
inadequate. From whatever rude beginnings it  evolved, the final 
fruit of this instinct is the melody we find in folk-song, a natural 
product, an unconscious art, which stands in contrast with the 
creations of conscious art, i.e., songs by trained musicians, who 
invent their own melodies and provide them with instrumental 
accompaniments. 

I t  is with these latter alone that this article is concerned, folk- 
song being dealt with in a separate article. 

At the close of the 16th century the lute was the popular 
musical instrument of the educated classes. I t  was at this time 
that the first really important body of song was produced, espe- 
cially in England. At first i t  may be described as a small satellite 
detached from the large planet of the madrigal, which had for 
about a century held the field as the favourite diversion of musical 
amateurs. There is little doubt that the idea of solo song arose 
when in madrigal singing the parts of missing voices were taken 
by instruments; i t  is plain that if all the voices but one were 
missing, the effect of a solo song with instrumental accompaniment 
was realized; a still nearer approach to artistic solo song was 
reached when the singer sang his own part of a madrigal, playing 
the other parts himself. In  Dowland's First Book of Songs or 
Airs in four parts (published in I j97), the principal vocal melody 
has an alternative accompaniment for three additional voices or 
the lute. Most of the English madrigals were published "for 
voices or viols." 

I n  Italy Caccini published in 1601 his famous collection of 
songs for the lute (Nuove Musiche). H e  claimed in his preface 
to be the first to  invent songs "for a single voice to the accompani- 
ment of a single instrument." I t  is true that his friends in Rome 
(his native city), at whose houses these new con~positions were 
performed, assured him that they had never heard the like before, 
and that his style exhibited possibilities for the expression of 
feeling that were excluded when the voice sang merely one part in 
a contrapuntal work. But, about 30 years before Caccini, lutenists 
in France had anticipated his innovation, and composed solo songs 
with lute accompaniments in which is evidenced the struggle, not 
always successful, to  break away from polyphonic traditions. Le 
Roy's Airs de Cour, published in 1571, may be cited in proof of 
this statement (see a book of French Ayres, Peter Warlock, 1928, 
in which the lute accompaniment has been transcribed for the 
piano). Of these airs "Je suis amour" is somewhat in the declama- 
tory recitative style of Caccini's Nuove Musiche (see Siimmel- 
bande Int. Afzrsik Gesellschaft, article "Airs de Cours d'Adrien 
Le Roy," by Janet Dodge). Generally speaking, it  may be said 
of early French songs that they were longer in shaking off the 
influence of the past than the songs of the Italians, many tricks 
of expressions, belonging to polyphonic times, surviving both in 

voice parts and accompaniments. 
In  England, about the end of the 16th century several volumes 

of songs to be sung with lute accompaniment made their appear- 
ance. I t  is worth observing that several were of earlier date than 
the "new music" of Caccini; they were an entirely English product. 
Some were songs or airs of four parts with tablature for  the lute, 
so made that all the parts together or either of them separately 
could be sung to the lute, or orpharion; some were published only 
for a solo voice and lute. Dowland, who composed 87 songs, was 
undoubtedly the greatest of the large band of English lutenists. 
Even when, as in the first book of airs ( I  j97), his songs could be 
sung by four voices, they distinguished themselves from the 
madrigal by the special melodic interest given to the top part. 
He was thus really the creator of the modern art-song. Though 
Byrd had (about 1583) composed "My Little Sweet Darling" and 
a few other songs with string accompaniment he did not, like DOW- 
land, make the new type of song a special study. Dowland's fame, 
apart from the peculiar charm of his melodies, their expressive 
character, and their fitness to  the words-a point which is char- 
acteristic of the work of the early lutenists-rests upon the im- 
portant part he assigns to the lute. In  many songs it contributes 
more to the expression than the vocal melody itself. Being himself 
not only a distinguished lutenist but a distinguished singer, he 
understood what it  is that makes a song a joy to  sing-as later 
Schubert, also a singer, understood. I t  became in fact an art-form. 
"Dowland was the first to specialize in this form and to develop 
it, and the art songs of Schubert, Schumann and Brahms with 
pianoforte accompaniment are lineal descendants of Dowland's 
songs with lute accompaniment7' (Dr. Fellowes). The following 
songs, "Can she excuse my Wrongs," "Sorrow Stay," "Flow My 
Tears," "Weep You no More Sad Fountains," "In Silent Night," 
"Fine Knacks for Ladies," and "Once Again," may be cited as 
supporting this statement. 

Campion, Rosseter and Jones are, after Dowland, the most 
individual composers in the same field. Campion's "There is a 
Garden in Her Face," "Shall I come if I Swim?"; Rosseter's "If 
She forsake Me," "When Laura Smiles" and "Would you see My 
Mistress' Face"; Jones's "Go to bed Sweet Muse" and "Sweet 
Kate" are good examples of their work. Each of these composers 
wrote about IOO songs. 

Italy.-Meanwhile Italian composers, in spite of the frottole, 
villote, villanelle, balletti and falalas (arrangements in  vocal 
parts of popular melodies common in Italy and other countries in 
the last half of the 16th century) seem to have been unaffected 
in the new song movement by popular influences (we have prac- 
tically no knowledge of the Italian folk-song in mediaeval times) ; 
they went straight from the polyphonic to  the recitative style 
(invented by Peri and Caccini for their early experiments in 
opera in 1600) and advanced with extraordinary rapidity. 

MELODY AND RECITATIVE 
I n  opera and cantata melody was quickly added to relieve the 

monotony of recitative, which must have been acutely felt by  the 
hearers of such works, and considerable advance in this direction 
was made by Cavalli and Cesti (see Oxford History of Music, vol. 
iii., for details of their methods). Monteverde, though a greater 
genius than either of them, did not succeed in forcing the daring 
qualities of his own conceptions on others. The famous lament 
of Ariadne was the expression of an individual genius casting all 
rules aside for the sake of poignant emotional effect, rather than 
the beginning of new style in song. Carissimi and Rossi in oratorio 
and cantata (a word which then merely described a piece that was 
sung, as sonata a piece that was played, consisting generally 
of alternate recitative and aria) brought the organization of 
melody to a high degree of elaboration, far  beyond anything at- 
tempted by Cavalli or Cesti. I n  their hands the declamatory 
methods of Monteverde were made subordinate to larger purposes 
of design. A broad and general characterization of emotional sit- 
uations was more natural to them and to their successors than a 
treatment in which points were emphasized in detail. I t  was, 
moreover, isevitable in these early developments of musical style, 
in which melody played the leading part, that such sacrifices as 
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were necessary in balancing the rival claims of expression and 
form should be in favour of the latter, rather than the former. 
But the formal perfection of melody was not the only problem 
which 17th century Italian composers had to face. The whole 
question of instrumental accompaniment had to be worked out ;  
the nature and capacities of instruments had to be explored; the 
reconciliation of the new art of harmony with the old art of 
counterpoint to be effected. I t  speaks volumes for the innate 
musical sense and technical skill of the early Italian composers 
that the initial stage of tentative effort passed so quickly, and 
that a t  the close of the 17th century we are conscious of breath- 
ing an atmosphere not of experimental work, but of mature art. 

Alessandro Scarlatti (1659-1 725) sums up the period for 
Italy. That  much of his work is dry and uninspired is not sur- 
prising when the quantity of i t  is realized (he composed over IOO 

operas and 500 vocal cantatas) and also the unfavourable condi- 
tions under which operatic composers had to work; but the best 
of it  is singularly noble in conception and perfect in design. The 
same is true of the best work of Legrenzi, Durante, Leonardo Leo 
and Caldara, work which was of incalculable importance for the 
dcve!opmeiit of musical, aiid particu!ar!y of vocal art, and idiich 
will always, for minds attuned t o  its atmosphere of severity and 
self-restraint, possess an abiding charm; but comparatively few 
specimens have retained the affections of the world at large. 
Carissimi's "Vittoria," Scarlatti's "0 cessate" and "Le Violette" 
are the most notable exceptions ("Pieti Signore" is not included, 
as no one now attributes i t  to  Stradella). 

The almost universal preference of the Italians in the 17th 
and 18th centuries for the da capo aria involved some sacrifice on 
the dramatic and emotional side; this becomes clear a t  once if 
we think of an opera in  which nearly all the songs end by repeat- 
ing not only the melody of the opening part, but the words 
attached to it. I t  is this double repetition which from the point 
of view of dramatic propriety is the most disturbing. But com- 
posers were too much occupied in exploring the formal possibilities 
of melody to establish a really intimate connection between music 
and text, a detailed interpretation of which lay outside their 
scheme of song. Much repetition of words was not felt as an 
absurdity so long as the music was broadly in accordance with the 
atmosphere or situation required. 

When detailed and impassioned treatment was needed, com- 
posers turned to what is known as recitative arioso, of which re- 
markably fine specimens appear in Scarlatti's operas and cantatas. 
But the masterpieces in this style are in the works of Handel and 
Bach. 

Before Scarlatti's death in 172j symptoms of decline had 
appeared. H e  was himself often compelled to sacrifice his finer 
instincts to  the popular demand for vocal display. A race of 
singers, of whom the majority were virtuosi rather than artists, 
dominated the taste of the public, and forced composers to furnish 
opportunities in each r61e for a full display of their powers. I t  
was not long before more obvious types of melody, expressing 
more obvious feelings, became the fashion. The varied forms of 
accompaniment, in which a contrapuntal bass had been a conspicu- 
ous feature, were wasted upon a public which came to hear 
vocalists, not music; and stereotyped figures, of the kind which 
second-rate ar t  after the first half of the 18th century had made 
only too familiar, took the place of sound workmanship, so that 
the Italian school, which had stood as a model for the world, be- 
came identified with all that was trivial, insipid, and conventional. 
Not that the Italian tendency in the direction of tunefulness was 
in itself either unhealthy or unworthy. I t  was indeed a necessary 
reaction, when the severe earlier style began to pass into cold 
and calculating formalism. But the spirit of shallowness and 
frivolity which accompanied the reaction helped to transfer the 
musical supremacy hitherto enjoyed by Italy to  Germany, the 
only country which, while accepting what was necessary to it of 
Italian influences, remained true to its own ideals. 

Germany.-The musical genius of Germany, which has cre- 
ated for the world the highest forms as yet known of symphony, 

' 
oratorio and opera, has also created the Lied-the term by which 
is most easily conveyed the modern conceptions of ideal song. 

Germany is, moreover, the only country in which the a r t  of song 
in orderly and progressive development can be traced from the 
simple mediaeval Volkslied to the elaborate productions of Schu- 
bert, Schumann and Brahms. If Germany is united to the rest 
of Europe in her debt to Italy, still her final conception of song 
belongs to herself alone. And this conception has more profoundly 
influenced the rest of Europe than any Italian conception ever 
influenced Germany. The student, therefore, is more profitably 
employed in studying the phases of song development in Germany 
than in any othtr country. 

I t  is not necessary to dwell, except in very general terms, upon 
German song of the 17th century. I t  can point to nothing corre- 
sponding with the Airs de cour of France, or the far more impor- 
tant songs of the English lutenists. The kind of literature neces- 
sary for such development was wanting. German ar t  was too 
deeply affected by the spirit which produced the Reformation to 
develop freely in secular directions. Even in the domain of the 
Volkslied the sacred songs were scarcely less numerous than the 
secular, quantities of secular airs being provided with sacred 
words in accordance with the spirit of the times. In  the 17th cen- 
h r y ,  the work of the Italia:: mo~odists  \vas bounc! eve~tu?l ly 
tp stimulate German composers to make songs, but their interest 
a t  first lay more in opera and choral-instrumental works, in which 
solo songs appear, than in song as an independent branch of art. 
A good general view of such isolated songs as appeared can be 
obtained from Reimann's collections Das Deutsche Geistliche 
Lied and Das Dcutsche Lied (Simrock). 

I n  spite of some stiffness and awkwardness, many of these 
exhibit a touching earnestness and sincerity which mark them as 
distinct from any work done elsewhere at  the same time. On the 
other hand, they lack the certainty of touch, as well as the melodic 
and declamatory power, which make Purcell in England stand out 
pre-eminently as the greatest song composer of the 17th century. 
The treatment of the aria by  Bach and Handel lies outside the 
scope of this article. Nor shall we pause to consider the songs 
of lesser composers, eminent in their day, such as Telemann 
(1691-1767), Graun ( I  701-1759) and Agricola (1720-1774), 
whose vocal work was confined to oratorio, opera and cantata. 

At the outset it  is necessary to distinguish between that more 
distinctly popular type of song, known as the Volkst/ziimliches 
Lied, in which the same melody served for all the'stanzas of a 
poem (as in the Volkslied itself, on which the Volksthiimliches 
Lied was modelled), and the durchcomponiertes Lied, o r  song 
"composed through," in which the music forms a running com- 
mentary on a poem, without respect to its form, or, if stanza form 
is preserved, varying the music in some stanzas or in all in  accord- 
ance with their poetical significance. Generally speaking, the 
former aims at  a wider audience than the latter, the appreciation 
of which involves some degree of culture and intelligence, inas- 
much as it  aims a t  interpreting more complex and difficult kinds 
of poetry. I n  the 18th century the simple Volksthiimliches Lied 
in strophic form was most in favour, and those who care to  trace 
its history in the hands of popular composers like J. A. Hiller, 
J. A. P. Schulz, Reichardt, and Zelter, can easily do so by con- 
sulting Hartel's Liederlexicon (Leipzig, 1867), one of a number of 
similar publications. Side by side with the outpouring of some- 
what obvious and sentimental melodiousness which such volumes 
reveal, i t  must be remembered that the attention of greater men 
to instrumental composition, the growing power to compose for 
keyed instruments (which began to replace the lute in the middle 
of the 17th century) and the mechanical improvements through 
which spinet, clavichord and harpsichord were advancing towards 
the modern pianoforte, were preparing the way for the modern 
Lied, in which the pianoforte accompaniment was to  play an in- 
creasingly important part. C. P. E .  Bach (d. 1788) alone of his 
contemporaries gave serious attention to lyrical song, selecting the 
best poetry he could get hold of, and aspiring to something beyond 
merely tuneful melody. The real outburst of song had to wait 
for the inspiration, which came with the poetry of Goethe and 
Schiller. 

H a y d n  a n d  Mozart.-It is unfortunate that Haydn and 
Mozart, endowed with all the gifts that make for beautiful song 
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except that of literary discrimination, should have left so  little of 
real value. There is, indeed, much to admire in some of Haydn's 
canzonets, of which "My mother bids me bind my hair" fully 
deserves its popularity, while Mozart's "Trennung," 'LUngliickliche 
Liebe," and "Komm' lieber Mai," are small treasures which we 
could not afford to lose. But in only two songs by Mozart 
"Abendempfindung" and "Das Veilchen," is the goal to  which the 
art was to  advance clearly discerned and in the latter case per- 
fectly attained. Both are durchcomponiert, in both the general 
spirit, as well as each isolated point of beauty in the verses is 
seized and portrayed with unerring insight. lLAbendempfindung" 
is seriously marred by carelessness in accentuation (still worse 
examples may be seen in "An Chloe") and by annoying repetition 
of words, due to  the development of the melody into a formal and 
effective climax, on instrumental, not vocal, lines. 

I n  "Das Veilchen," however, where Mozart touched a poem 
that was worthy of his genius, he produced a masterpiece- 
rightly regarded as the first perfect specimen of the durchcom- 
poniertes Lied. Every incident in the flower's story is minutely 
followed, with a detailed pictorial and dramatic treatment (in- 
volving several changes of key, contrasts between major and 
minor, variations of rhythm and melody, declamatory or recita 
tive passages), which was quite new to the art. 

Beethoven.-With Beethoven, song was suddenly exalted to 
a place among the highest branches of composition. Taken in 
hand with the utmost seriousness by the greatest musician of the 
age and associated by him, for the most part, with lyrical poetry 
of a high order, it could a t  last raise its head and, freed from the 
conventional puerilities of the salon, look a larger world confi- 
dently in the face. 

I t  cannot, however, be admitted that Beethoven was an ideal 
song composer. His genius moved more easily in the field of ab- 
stract music. The forms of poetry were to him rather a hindrance 
than a help. His tendency is to press into his melodies more mean- 
ing than the words will bear. The very qualities, in fact, which 
make his instrumental melodies so inspiring, tell against his 
songs. Though his stronger critical instinct kept him, as a rule, 
from the false accentuation which marred some of the work of 
Haydn and Mozart, yet, like them, he could not free himself 
from the instrumentalist's point of view, a t  any rate in the larger 
song-forms. The concluding melody of "Busslied" would be 
equally effective played as a violin solo; the same is true of the 
final movements of "Adelai'de" and of the otherwise noble cycle 
"An die ferne Geliebte'j-movements in which the words have to 
adapt themselves as well as they can to the exigencies of thematic 
development and to submit to serious displacements and tiresome 
repetitions. 

In  songs of a solemn or deeply emotional nature, Beethoven is 
a t  his best, as in that cycle, to  sacred words of Gellert, of which 
"Die Ehre Gottes aus der Natur" stands as a lasting monument 
of simple but expressive grandeur, in  "Trocknet nicht," "In questa 
tomba," "Partenza," in  the first of four settings to Goethe's "Nur 
wer die Sehnsucht kennt," and more than all, in the cycIe men- 
tioned above, ''An die ferne Geliebte." We have left behind the 
pretty artificialities so dear to the 18th century, that play around 
fictitious shepherds and shepherdesses, and enter the field of 
deeper human feeling, with the surrounding influences upon it  
of nature and romance. 

The new spirit of the age, represented in German poetry by 
the lyrics of Burger, Voss, Claudius and Holty, members of the 
famous Gottinger Hainbund, and more notably by those of Goethe 
and Schiller, communicates itself in Beethoven to song. I t  needs 
no large study of his songs to perceive that the accompaniment 
has assumed, especially in the "Liederkreis," an importance im- 
measurably greater than in the songs of any previous composer. 
I t  begins to take a real, not a perfunctory, part in interpretation, 
providing both a background and a commentary to  the poet's 
verses. 

Schubert.-The pioneer work of Schulz, Reichardt and Zelter 
in the setting of Goethe's lyrics deserves-for they did not con- 
fine their activities to popular songs-mention as indicating the 
direction in which composers were moving; a word is also due to 

Zumsteeg, who, in spite of the sometimes childish simplicity of 
his work, yet, in the use which he made of modulation as a means 
of lyrical expression, had some influence upon the greatest song 
writer of all ages, Franz Schubert. 

Schubert's "Erlkonig" was written a few months before 
Beethoven's "Liederkreis"; "Gretchen am Spinnrade," about a 
year before th_e "Erlkonig." H e  was 18 when he composed the 
latter, in 1815. Lyrical song, divorced from all hindering elements 
and associations, whether of salon or theatre, was here a t  the 
threshold of his short career in almost full maturity and plenitude 
of power. I t  is sufficiently remarkable that a lad with so little 
education should have composed such music; i t  is more astonish- 
ing still that he should have penetrated with unerring insight into 
the innermost secrets of the best poetry. Two of the necessary 
qualifications for a great song composer were thus a t  last united. 
Schubert possessed the third-a knowledge of the human voice, 
partly intuitive, partly the result of his experience as a chorister 
boy. The beauty of his melodies is scarcely more striking than 
the gratefulness of their purely vocal qualities. The technique 
of singing had, indeed, been understood for nearly two centuries; 
but Schubert was the first to  divine fully its emotional range, and 
to dissociate it  in lyrical work from the traditions of the schools. 
From the beginning to the end of his career he never penned a note 
or a phrase merely because i t  was vocally effective. What he 
wrote for the voice to sing was there because for him the poetry 
could not have i t  otherwise. This was inherent in his method of 
working, in which he relied implicitly upon his musical inspiration 
for a response, usually instantaneous, t o  the inordinate receptivity 
of his mind to the impressions of poetry. T o  read through a poem 
was for him not only to seize its innermost significance and the 
salient points of its language and its form, but also to visualize the 
scheme by which both the whole and the parts could be translated 
and glorified through the medium of music. As the singer Vogl, 
the first of his profession to appreciate him, remarked, "He com- 
posed in a state of clairvoyance." Hence the impossibility of sum- 
marizing in a short space the innovations he introduced: for new 
poems immediately suggested new types of song. His settings 
to  Goethe's lyrics, that is, the best of them, differ as  essentially 
from his settings t o  those of W. Miiller in the cycles "Die schone 
Miillerin" and "Die Winterreise," as these, again, from the set- 
tings of the six poems of Heine. 

Hardly a single development i n  subsequent phases of the a r t  
(except those which eliminate the melodious elementj is not fore- 
shadowed in one or other of his songs (about 656 in number). 
Brahms, the greatest of his successors, said that there was some- 
thing to be learned from every one of Schubert's songs. H e  was as 
perfectly at  home in the durchcomponiertes Lied as in the simple 
strophic type, or the purely declamatory. "Der Wegweiser," 
"Haidenroslein," "Der Doppelganger" are familiar but supreme 
examples of each. Certain features may be selected for emphasis: 
first, his use of modulation as a means of emotional expression. 
"Du liebst mich nicht" traverses, in two pages, more keys than 
would serve most composers for a whole symphony-while the 
discords on the words "Die Sonne vermissen" and "Was bluhen die 
Narcissen" give a piercingly thrilling effect which is quite modern. 
The modulations in "Wehmuth" illustrate the subtle atmospheric 
effects which he loved to produce by  sudden contrasts between 
major and minor harmonies. More familiar instances occur in 
"Gute Nacht," "Die Rose," and "Rosamunde." Secondly, his inex- 
haustible fertility in  devising forms of accompaniment which 
serve to illustrate the pictorial or emotional background of a 
poem; we have the galloping horses and the horn in "Die Post," 
the spinning wheel in "Gretchen," murmuring brooks in many 
songs from "Die schone Mullerin" and "Liebesbotschaft," the 
indications of an emotional mood in "Die Stadt" or "Litanei." 
Occasionally, i t  is true, the persistence of a particular figure or 
rhythm induces monotony, as in "Ave Maria" or "Normans 
Gesang," but generally Schubert had plenty of means a t  his com- 
mand to prevent it, such as the presence of an appropriate subsidi- 
ary figure making its appearance a t  intervals, as in "Halt," "Der 
Einsame," or some enchanting ritornello, by which a phrase of the 
vocal melody is echoed in the accompaniment, as in "Liebesbot- 
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schaft," "An Sylvia," "St';indchenV and "Fischerweise," or varia- 
tions in the accompaniment to the different stanzas, as in "Der 
Friihling." Thirdly, the sudden entrance of declamatory passages, 
as in "Der Neugierige," "Am Feierabend," in "Gretchen" at the 
famous "Ach, sein Kuss." Fourthly, the realistic touches, by 
which suggestions in a poem are incorporated into the accompani- 
ment, such as the cock crowing in "Fruhlingstraum," the convent 
bell in "Die junge Nonne," the nightingale's song in "Ganymed," 
or the falling tears in "Ihr Bild." Finally should be noted the 
rarity of slips in the matter of the just accentuation of syllables; 
and this is specially remarkable in a song writer who relies so much 
upon pure melody as Schubert ; for to find and preserve a melodic 
outline which is felt as a true expression of a poem and yet does 
no violence to its text is far more difficult than to compose in the 
declamatory style. But nothing is difficult to Schubert. He is as 
successful in "Liebesbotschaft" as in "Prometheus." 

For further details the reader is referred to the brilliant essay 
on song. with which Sir Henry Hadow concludes vol. v. of the 
Oxford History of Music. I t  must suffice here to point out in a 
general way that in wideness of scope and aim, in intensity of 
expression, Schubert pr~duccd the saxe  transformati~n in the 
lyrical field that Beethoven had produced in the larger forms of 
sonata, string quartette and symphony. Beethoven's work was 
necessary before Schubert could arise, but Schubert's concep- 
tions and methods were the fruit of his own genius. 

Loewe a n d  Weber.--Of his contemporaries, Loewe deserves 
mention for his singular success in overcoming the difficulties in- 
volved in setting long ballads to music. To preserve homogeneity 
in a form in which simple narration presents perpetually shifting 
changes of action, of picture, of mood, is a problem which Schu- 
bert himself only once triumphantly solved. Weber contributed 
nothing of permanent value to song, outside his operas, beyond a 
few strophic songs of a popular nature. He disqualified himself 
for higher work by that singular preference for vapid and trivial 
verse, which so often led Haydn and Mozart astray. 

Mendelssohn and Schumann.-Mendelssohn's literary 
tastes took him often to the best poems but he made but little at- 
tempt to penetrate beyond their superficial and obvious import. 
His own lovable personality is far more clearly revealed in his 
songs than the spirit of his poets. Differences of literary style 
affected the style of his music less than that of any other dis- 
tinguished composer. He attained his highest level in "Auf 
Flugeln des Gesanges," in the first of the two songs to "Zuleika," 
and "Nachtlied." 

It is noteworthy that there is no trace of Schubert's influence. 
Had he never lived, Mendelssohn'c songs would have been just 
the same. Hence, in spite of graceful and flowing melodies, simple 
in form and instinct with that polished taste and charm of man- 
ner which endeared both himself and his works to his own genera- 
tion, his songs have exercised no permanent influence upon the art. 
Their immediate influence, i t  is true, was enormous: i t  is felt 
occasionally in Schumann, only too often in Robert Franz, and in 
the work of many composers of more or less distinction in many 
countries besides his own, such as Gade, Lindblad, Sterndale Ben- 
nett and others who need not be specified. 

Of far greater importance is the work of Robert Schumann, 
whose polyphonic methods of technique and peculiarly epigram- 
matic style enabled him to treat complex phases of thought and 
feeling, which had hardly become prominent in Schubert's time, 
with extraordinary success. Both by temperament and by choice 
he identified himself with the so-called Romantic movement, a 
movement in which both poetry and music have tended more and 
more to  become a personal revelation rather than "a criticism 
of life." With Schubert, who was the very incarnation of ro- 
mance, the note of universality, that abiding mark of the classical 
composers, is stronger than the impress of his own personality. 

With Schumann the reverse is the case. If the Romantic move- 
ment gave a new impetus of vast importance both to music and 
literature, i t  had its weaker side in extremes of sensibility which 
were not always equivalent to strength of feeling. Mendelssohn's 
songs admittedly err on the side of sentimentality-Schumann, 
with Liszt, Jensen, and Franz, frequently betrays the same weak- 

ness. His best- ~ o r k  appears in the settings of Heine's lyrics (es- 
pecially the "Diclzterliebe"), in the "Eichendorff," "Liederkreis," 
in Chamisso's "Frauenliebe u ~ d  Leben," and a fair number of 
other songs, such as "Widmung," "Der Nussbaum," "Auftrage," 
and on the dramatic side in "Der Soldat," "Die Karten-Legerin" 
and "Die beiden Grenadiere," all strong in feeling and full of 
poetic and imaginary qualities of a high order. He realized that 
the new poetry called for ncw methods of treatment. These Schu- 
mann, instinctively an experimenter, provided, first, by a closer 
attention to the minutiae of declamation than had hitherto been 
attempted, and herein syncopation and suspension provide possi- 
bilities unsuspected even by Schubert (in whose work hardly a 
case of syncopation will be found in the voice part); secondly, 
by increasing the r61e of the pianoforte accompaniment-and in 
this he was helped on the one hand by novel methods of technique, 
of which himself and Chopin were the chief originators, and on the 
other by his loving study of Bach, which imparted a polyphonic 
element which was new to modern song. In  nearly all Schubert's 
songs, and in all of Mendelssohn's, the melody allotted to the 
voice is an essential factor. I n  Schumann the r61e of interpreter 

d-- -:-" aftcn passcs to the accompaniiiicnt, i ~ h i ! ~  the voice LL!allllJ the 
words, as in "Es ist ein Floten und Geigen," or "Rosslein," but the 
notes in which it declaims them are musically important. Consist- 
ently with this attitude, he gave increased prominence to the 
opening and closing instrumental symphonies; these became in 
his hands no merely formal introductions or conclusions, but an 
integral part of the whole conception and fabric of the Lied. This 
may be illustrated by many numbers of the "Dichterliebe," but 
most remarkable is its final page, in which the pianoforte, after 
the voice has stopped, sums up the whole meaning of the cycle. 

A third point is his fondness for short, interrupted phrases 
(often repeated a t  different levels) in place of the developkd 
Schubertian melodies; a practice which has been extended by 
later composers, but often, as in the case of Franz, without 
Schumann's tact. On many grounds, then, Schumann may be 
regarded as having widely extended the conception of the Lied; 
his example has indeed encouraged later composers to regard no 
lyric poetry as too subtle for musical treatment. 

A bold experimenter in song was Franz Liszt, whose wayward 
genius, with its irrepressible bent towards the theatrical and 
melodramatic, was not at  home within the limits of a short lyric. 
I t  is true that there is sincerity of feeling, if not of the deepest 
kind, in "Es muss ein Wunderbares sein" and "Ueber alien 
Gipfeln," but concentrated emotion, which involves for its ex- 
pression highly organized form, was alien t o  Liszt's genius, which 
is more truly represented in songs like "Die Lorelei," "Kennst du 
das Land" or "Am Rhein," in which are presented a series of 
pictures loosely connected, giving the impression of clever ex- 
temporizations. I t  is not sufficiently recognized that such work is 
far easier to produce than successful strophic song, even of the 
simplest kind. 

The popularity, therefore, of "Die Lorelei," is not so much a 
tribute to Liszt's genius, as an example of the extent to which 
gifted singers and undiscerning critics can mislead the public. 
Mere scene painting, however vivid, however atmospheric-and 
these qualities may be conceded to Liszt, and to others who have 
followed his example-takes its place upon the lower planes of art. 

The admiration expressed by Liszt and Wagner for the songs 
of Robert Franz, and the cordial welcome extended by Schumann 
to those which first made their appearance, have led to an undue 
estimate of their importance in many quarters. They are char- 
acterized by great delicacy both of feeling and of workmanship, 
but the ingenuity of his counterpoint, which he owed to his inti- 
mate knowledge of Bach and Handel, cannot conceal the frequent 
poverty of inspiration in his melodic phrases, nor the absence of 
genuine constructive power. To build a song upon one or two 
phrases repeated at  different levels and coloured by changing har- 
monies to suit the requirements of the poetic text (as in "Fur 
Musik" and "Du bist Elend") is a dangerous substitute for the 
power to formulate large and expressive melodies. But it is the 
method which Franz frequently pursued. His songs are mostly 
short and in the strophic form, some alteration being reserved to 



give point to  the last verse. His tricks of style and procedure so 
quickly become familiar as to exhaust the patience even of the 
most sympathetic student. But the sincerity of his aims, the ideal- 
istic and supersensitive purity of his mind (which banished as far 
as possible even the dramatic element from his lyrics), its recep- 
tiveness to the chaste, tender and refined elements in human 
character render his songs an important contribution to our knowl- 
edge of the intimate side of German feeling, and provide some 
compensation for the lack of the larger qualities of style and imag- 
ination. His best qualities are represented in the beautiful setting 
to Lenau's "Stille Sicherheit." 

P e t e r  Cornelius.-A higher value than is usually conceded, 
attaches to the songs of Peter Cornelius, a friend of Liszt and 
Wagner, but a follower of neither. Before he came under their 
influence, he underwent a severe course of contrapuntal training, 
so that his work, though essentially modern in spirit, has that 
stability of structure which makes for permanence. H e  was, more- 
over, an accomplished linguist, a brilliant essayist and a poet. That 
intimate fusion between poetry and music, which since Schubert 
has been the ideal of German song, is realized in an exceptional 
manner, when, with Cornelius as with Wagner, librettist and 
musician are one person. 

Finer declamation is rarely found than in his subtly imaginative 
"Auftrag," whilst for beauty of feeling, apart from technical ex- 
cellencies of a high order, the "Weihnachtslieder," the "Braut- 
lieder" and much of the sacred cycle "Vater Unser" are hardly 
surpassed even by Schumann a t  his best, and point to Cornelius 
as one of the most beautiful and original spirits of the 19th 
century. 

I n  the song work of the 19th century, though Schubert is 
the rock upon which it  has been built, Schumann represents the 
most directly inspiring influence, even when, as in  the case of 
Adolph Jensen (whose spontaneously melodious and graceful 
songs deserve to be better known), there are importations from 
such widely divergent sources as the works of Mendelssohn and 
Wagner. 

The application of the principles of Wagnerian music-drama 
to lyrical work was, sooner or later, bound to come and, for a 
time, to bring confusion. Song was rescued from it by the work of 
two men of genius who, though they approached the task from 
very different standpoints, may be considered to have placed the 
crown of final achievement upon the aspirations of 19th century 
song-Johannes Brahms and Hugo Wolf. The songs of Wolf are 
treated elsewhere. (See WOLF.) Here it is only necessary to say 
that he exhibits an entirely unconventional and original style. He 
is as untroubled by tradition as Schubert, whom he resembles, 
not often (as in "Fussreise" and "Der Gartner") in pure melodi- 
ousness, but in the intensity of his power to penetrate to the 
heart of poetry. To  him may also be fitly applied the epithet 
"clairvoyant." He was the first to publish songs "for voice and 
pianoforte," not "songs with pianoforte accompaniment," thus 
asserting the equality of singer and accompanist in interpretation. 

NINETEENTH-CENTURY SONG ACHIEVEMENT 

Brahms.-The unerring sagacity of Brahms discerned that the 
possibilities of song on the lines set by Schubert were far from 
being exhausted: his practical mind preferred to develop those 
possibilities rather than to seek after strange and novel methods. 
conforming thus, in song, to  his practice in other branches of com- 
position. A broad melodic outline was for him essential; also a 
strong contrapuntal bass. In  form, the majority of his songs are 
strophic and follow the orthodox ABA or AABA pattern (the 
letters standing for stanzas), the central portion, B. being so or- 
ganized as to offer, with the least possible introduction of new ma- 
terial, a heightened contrast with the opening portion through 
changes of rhythm and tonality, and at  the same time to justify 
itself by producing the mood in which the return to  the opening 
portion is felt as a logical necessity. Chromatic effects in 
Brahms's scheme of melody are rarely introduced till the middle 
section, the opening being almost invariably diatonic. I t  must, 
however, be admitted that Brahms's formal perfection involves 
snmr awl:w:~rd handling of words, as in the srtond stanza of 

"Feldeinsamkeit"; sometimes, as in Nos. 3 and 4 of the Magelolze 
Lieder, they are frankly sacrificed to that formal development of 
material which has already been criticized in the cases of Mozart 
and Beethoven. 

No part of his songs deserves closer study than the few bars 
of instrumental prelude and conclusion; in them is enshrined the 
very essence of his conception of a poem. I t  may almost be said 
that, since Schumann set the example, the first and the last word 
have passed from the voice to  the instrument, from the singer to 
the accompanist, who is called upon to understand poetry as 
well as music. Mastery in close organization of form was allied 
in Brahms not only with the warmth and tenderness of romance, 
but with the imagination and insight of an earnest thinker. Con- 
centration of style and of thought are nowhere else in the his- 
tory of the Lied combined on a plane so high as that which is 
reached, with all perfection of melodic and harmonic beauty, in 
"Schwermuth," "Der Tod, das ist die kuhle Nacht," "Mit vierzig 
Jahren," "Am Kirchhof," "0 wiisst' ich doch den Weg zuriick," 
and the "Vier ernste Gesange," which closed the list of his 197 
songs. The alliance to song of so dangerous a companion as phi- 
losophy, or a t  any rate of thoughts which are philosophical rather 
than lyrical, proved no obstacle to Brahms's equal success in the 
realm of romance. This side of his genius may be illustrated by 
numerous songs from the Magelone cycle (notably "Wie froh und 
frisch" and "Ruhe, suss Liebchen") and by many others such as 
"Liebestreu," "Die Mainacht," "Feldeinsamkeit," "Wie rafft' ich 
mich auf in der Nacht," "Minnelied," "Immer leise wird mein 
Schlummer," "Lerchengesang," " W e  Melodien zieht es," "Ge- 
heimniss" and "Dein blaues Auge." 

I t  has already been said that Brahms was a student of Schu- 
bert. If he had not Schubert's spontaneity of melody, he restored 
it to its Schubertian place of supreme importance. In  spite of all 
the tendencies of his age, he never shirked that supreme test of 
a composer, the power to  originate and organize melody, but it is 
melody which with its long phrases, its wide skips and something 
uncompromising in its nature may repel those hearers who are 
unable to attain to his level of thought and feeling. All mere 
prettiness and elegance are as alien to his nature as sentimental 
weakness on the one hand, or realistic scene painting on the other, 
so that, for the world at  large, his popularity has been jeopardized 
by an attitude which is felt to be unnecessarily lofty and austere. 
I t  has found it  difficult to reconcile itself to  the treatment of 
modern lyrical poetry in a style whose elaborate contrapuntal 
texture differs as much from the delicate polyphony of Schu- 
mann, as that in its turn differed from the broad harmonic style 
of Schubert. But that Brahms is not difficult without reason, or 
eIaborate when he might have been simple, may perhaps be as- 
sumed from the preference he felt for his slighter songs in the 
Volksthiimlich form and style (e.g., "Abschied," "Sonntag," "Ver- 
gebliches Standchen" and "Wiegenlied"). 

He was strongly influenced by the Volkslieder of his country, the 
words of which he loved to repeat to himself, as they suggested 
ideas even for his instrumental compositions. His arrangements 
of Volkslieder, though not uniformly successful, mark an epoch 
in that field of work. Curiously enough, his love of folk-songs 
did not involve the sense which distinguishes between the genuine 
and the sham. Of the 49 Volkslieder published without opus 
number in 1894 by fa r  the greater number were imitations which 
are really quite easy to recognize as such. (See Brahms's Lieder 
by Max FriedlBnder ) 

The value of his arrangements may be tested by  comparing 
them with the small volume containing arrangements by R. 
Franz, which are ingeniously done but without inspiration, with 
those of Tappert, which are models of what such things ought not 
to be, and with the dull, uninviting work of A. Saran. Many of 
Reimann's arrangements, however, deserve recognition as both 
sympathetic and scholarly. One fact emerges clearly from the 
study of folk-song arrangements, in Germany and elsewhere, that 
complete success depends upon qualities which are as rare as, 
and seldom dissociated from, the power of original con~position. 
Only a great composer can be a great arranger. When Brahrns's 
songs nre considered as a whole, it is difirult to conceive of more 
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complete work on lines that are essentially classical. The sound- 
est traditions find in them their justification and their consumma- 
tion. He has enshrined the best thought and the noblest feeling of 
his age in forms where elaboration and complexity of detail serve 
essential purposes of interpretation and are never used as a bril- 
liant artifice to conceal foundations which are insecure. 

The above summary of German song, though necessarily incom- 
plete and confined to the most conspicuous names, may yet pro- 
vide sonle points of view from which the songs of other countries 
may be regarded, especially those in  which German conceptions 
and German methods of technique have been dominant factors. 
Actual settings of German lyrics figure largely in  the works of 
many non-German composers and can hardly be judged except 
by German standards; Rubinstein, Tschaikovsky, Grieg, are cases 
in point. 

I t  remains now to conclude the survey of German song by 
touching on the work of a few prominent modern composers, 
who may be regarded as having enlarged the scope of the Lied 
without entirely breaking with its past. 

Hans Pfitzner (b. 1869), a composer who may be counted among 
the old romantics. has enriched traditional forms rather than 
created new ones. His songs are felt to be individual experiences, 
they are "original but not a t  the cost of music" (Oscar Bie), 
poetical and full of beauty. The charm of "Herbstlied," "Sie 
haben heut'Abend Gesellschaft,'' "So fallt ein Stern herunter," 
does not fade. Others worth quoting are "Das verlass'ne Mag- 
dlein" and "Denk' es, 0 Seele," which may be compared with 
Hugo Wolf's settings of the same words, and "Du milchjunger 
Knabe," of which Brahms's setting is the best known. 

Max Reger (b. 1 8 7 3 4  1916) composed 225 songs; they are 
worth exploring on account of the originality of his harmonies, and 
his extraordinary contrapuntal skill, which he used deliberately 
with more thought for expression than for beauty. Overweighted 
with much learning, they make no great appeal to  the singer's 
instincts. With the exception of some of the Wiegenlieder, 
especially "Kiegenlied-Maria," some of the Schlichte Weisen 
(especially "Tlraldeinsamkeit") and a few of his later songs, 
such as "Volkslied," "Sterbendes Kind" and "Unvergessen," the 
bulk of his work in song is not likely to be remembered. 

R i c h a r d  S t rauss  a n d  G u s t a v  Mah1er.-The songs of Richai-d 
Strauss (b. 1864) represent a new departure, new, that is to  say, 
to  the 19th century, to  which the bulk of them belongs. H e  is 
after Hugo Wolf, the most interesting of the modern composers 
who have applied the principles of Wagner t o  song. Discarding 
in many cases accepted forms, he has found freer play for his 
exceptional gifts in  the matter of pictorial illustration and emo- 
tional colour. I t  is not surprising, therefore, that he has originated 
no great melodies, or indeed, composed many purely melodic 
songs, such as "Morgen," and "Du meines Herzens Kronelein," 
the melodies of which, if not highly organized, are graceful and 
appropriate. More often the phrase with which a song opens 
does not develop into a melody; we discover at  once that the ac- 
companiment with its rhythmical figure and changing harmonies 
is really in charge; and that the vocal phraseology, as the song pro- 
ceeds, adapts itself to  it. Though the plan is derived from Wagner, 
Strauss's music is both in style and feeling his own. "Ruhe, meine 
Seele," "Spiitbot," "Traum durch die Dammerung," one of his 
most beautiful creations, "Gefunden" and "Schlechtes Wetter" 
exhibit his best qualities; among them his power of depicting a 
given mood or atmosphere and sustaining it to  the end. I t  must 
be admitted however that many of his songs, apart from their ex- 
ceeding brilliance and effectiveness, both for voice and piano, e.g., 
the popular "Standchen" and "Heimliche Aufforderung," have no 
permanent value. 

I t  is noteworthy that Strauss's name is not associated, as in 
the case of most of the German song composers, with any par- 
ticular poet; he has composed no cycle; with all his varieties 
of style and resource, he exhibits but little power of characteriza- 
tion. His songs come to him too easily. There is nowhere the 
burning intensity of Schubert or Wolf. 

In the songs of Gustav Mahler (1860-1911) we feel at once 
the presence of a tempestuous nature, tormented, restless, unsatis- 

fied. H e  poured his heart into his songs and closest to  his heart 
from boyhood were his native land (Moravia) and the old Ger- 
man folk-song. These were the inspiration of his music. ?Vhat 
they meant to  him is revealed in  the series of vivid pictures, 
instinct with life, movement and colour, contained in the four 
"Lieder eines Fahrenden Gesellen" (originally for voice and or- 
chestra) and in the three volumes of songs taken from Des 
Knnbelz It7z~nderhorn ( a  famous collection of old German songs 
and ballads). They are essentially dramatic songs, even realistic, 
full of melody of the folk-song type and provided with a n  accom- 
paniment more orchestrally than pianistically conceived; the con- 
struction is apt to  be loose and diffuse, with rough corners and 
purple passages; but they are original, alive, refreshing, worth 
knowing, in  spite of blemishes. which are emphasized'because they 
represent a danger to  song; they bring it  too close to  the theatre. 
Lyrical moments have their place in opera, but the atmosphere of 
the Lied is disturbed by even a suggestion of the footlights. 
Rolland has pointed out that German music is losing "i ,s intimate 
spirit" (a spirit which in a special sense belongs to  the Lied) and 
he attributes this, with other disquieting signs, to  the "detestable 
i n f l i ~ ~ n c e  nf the  Lh~ntre to  which near!y a!! these zrtists I re  at- 
tached as kapellmeisters or directors of opera." H e  is alluding 
specially to  Strauss and Mahler. I t  should be added that the later 
songs composed by Mahler, after he had freed himself from 
operatic work, are quite different in style; they consist of five 
songs (not without interest) and the touching and deeply felt 
group of Todtenkinderlieder, the words of all being by Ruckert. 

There is  a long list of composers, who like the above named are 
in touch with the old rCgime; many have written a number of 
attractive and well written songs, of which, in this country the 
best known are those of Felix Weingartner (b. 1863) and Erich 
Wolff (e.g., "Du bist so jung," "Alle Dinge haben Sprache," and 
"Faden"). Those of Joseph Marx (b. 1882) are a t  least equally 
striking, and perhaps more original. Philip Jarnach (b. 1892) has 
contributed some remarkable songs. Sensuous beauty has little 
attraction for him for  its own sake, but he attains it  sometimes, 
as i t  were, nzalgre' 1ui; there is no superfluous ornament: when he- 
strikes it  is with macabre power. The concentration which he has 
given to his songs he expects from his hearers: he seems to have 
wrestled with the words he has set and drawn out their very heart. 
Among the most striking are "An eine Rose," "Jasmin," "Das 
mitleidige Madel," "Lebenswege," "Freibeuter," "Japanesisches 
Regenlied," "Mailied" and many songs from the Italienisches 
Liederbz~clz (Paul Heyse). H e  may be said in his later work to 
belong to the school of Brahms-though the influence of Hugo 
Wolf is also felt. 

PRESENT-DAY SONG 
In  recent years changes have taken place in the world of music 

quite-as startling and revolutionary as those which, a t  the begin- 
ning of the 17th century, suddenly brought the days of vocal 
counterpoint and the modal system to an end and substituted har- 
mony for melody as the basis of the "new music." Now, in its 
turn, the harmonic structure based on key relationship after three 
centuries of development, is being shaken to its very base and 
the world is talking once more of the "new music." RIany com- 
posers in all European countries are exploring its possibilities and 
producing music, the value and meaning of which in its latest 
phases cannot be justly estimated a t  the present time. 

Those who would study the "new music" in German song will 
find it in the later songs of Schonberg (b. 1874), in those of 
Webern (b. 1883), Krenek (b.  goo), and in Hindemith's (b. 
189;) Die jz~nge Magd (for contralto with flute, clarinet and 
string quartet) and especially Das il.iarie~zlebe~z (a  cycle for 
soprano with pianoforte accompaniment). 

The Latin countries have been but little subject to  German 
influences: France especially has always found from age to age, 
and notably in modern times, solutions of her artistic problems, 
which have proved of deep interest to those who live beyond her 
borders; they bear emphatically her own hall-mark. 

France.-Allusion has already been nude  to the French as pi- 
oneers in establishing solo song to lute accompaniment, nhich 
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here, as  in Italy, originated in adaptations of polyphonic com- 
positions. But in  France from the first, the main influence apart 
from opera, has come from popular sources, the native folk-song 
and the vaudeville, the ditties of country and of town. In  both 
that union of grace, simplicity and charm, characteristic of the 
French nation, tended to produce an ar t  of dainty unpretentious 
attractiveness. I t  preserved these characteristics in spite of the 
artificial atmosphere of the French court, in  which it  mainly 
flourished, up  to the time of the Revolution, in spite, too, of the 
somewhat different influences, which might have been expected to 
affect it, derived from opera, the mania for which did not, as in 
Italy kill the smaller branch of vocal music. Brunettes, musettes, 
minuets, vaudevilles, beorgerettes, pastourelles, as the songs were 
styled accoraing to the nature of the poetry to  which they were 
attached, may be found in Weckerlin's "Echos du temps passC" 
(3 ~ 0 1 s .  18 j j )  . 

The melodious style of Gounod (1818-1893), whose earlier 
songs are excellent, is felt as a real influence in  the work of 
Massenet, Godard, Saint-Saens, Delibes, Bizet, Lalo, Chaminade, 
Reynaldo Hahn and others, but it  has yielded, during the last 
quarter of a century, to  tendencies which corresponded closely 
with those of the Impressionist movement i n  French literature 
and painting. The new movement owed much to the work and 
inspiration of CCsar Franck (whose contribution t o  song is small) 
but more to  that of FaurC (184j-1924). The style of this master 
was new and individual. His harmonic conceptions, a t  first con- 
sidered strange and revolutionary, were soon justified by the 
subtle effects of mood which they enabled him to express, as, for 
example, in  "Les roses d'Ispahan," "Dans les ruines d'une abbaye," 
"Nell," "Le secret," "Lydie" and "Les berceaux." 

I f  much of his work in song may be regarded as  experimental, 
this cannot be said of Duparc (1848-1933) whose 15 songs rank 
among the treasures of French art. They are characterized by an 
individual warmth, both of feeling and colour. The quietly mov- 
ing, subtly blending harmonies and the smooth but expressive 
melodic line, most grateful to sing, are of a kind which it  is impos- 
sible to  associate with any poetry or  any language but that of 
France. When he is dramatic his work is brilliant but without 
forced effects or violent transitions. CCsar Franck was his master. 
(See the following songs:-"Extase," "La vague e t  la cloche," 
"Phydyle," "Chanson triste," and "Soupir.") T o  the same school 
belongs Chausson (1855-1899), whose songs are the expression of 
a refined and sensitive nature, remarkable for  delicate beauty of 
detail and of form, somewhat after the manner of Duparc but on 
a smaller scale: e.g., "Le temps de lilas," "Les papillons," 
"Nanny," "La colibri." With these composers may be associated 
De BrCville (1861- ), Ropartz (1864- ), composer of the 
well known "Berceuse," and D e  SCverac (18 73-1 92 I) .  

Debussy.-The startling harmonic innovations of Debussy have 
exercised a strong influence upon the music and the songs not only 
of France but of Europe, a fuller understanding of his work hav- 
ing proved that what was once thought incoherent or experimen- 
tary in  his scheme is perfectly logical and of undeniable beauty. 
H e  discovered a pathway which had not been trodden before, 
and explored it  so thoroughly that little is  left there within the 
limits he prescribed for himself, for other seekers. The delicacy 
and finish of his work, in which the smallest touch tells, is remark- 
able, as well as the skill with which the notes carrying the words 
are interwoven into the fabric of the music. The method is Wag- 
ner's but the style is Debussy's who makes i t  seem that it was 
made for the French language and no other. Only in the early 
songs and those in  L'enfant prodigue is his vocal line melodic. 
Debussy is certainly the greatest of the impressionists. 

The following selection from his 48 songs exhibits the extent of 
his range and the variety of his style:-"Je tremble en voyant son 
visage," "La flute de Pan," "Recueillement," "Clair de lune," 
"Fantoches," the songs in Ariettes oublie'es, the three Villon Bal- 
lades and the terribly powerful "Noel des enfants qui n'ont plus 
de maison," composed in 1915. Others will be found in the ex- 
cellent selection Douze chants (Durand Fils, Paris). Those who 
nish to  understand what is meant by Debussy's whole-tone scale, 
"atonality" snd "modern music" will find all clearly explained in 

Dr. Walker's article on Debussy and more fully in Dr.  Dyson's 
article "Harmony" in Grove's Dictionary of Music, 1927-28, and 
in his book The New Music (Oxf. Univ. Press, 1924). 

Ravel (187 5-1937) is a master of clear and effective delineation. 
What he aimed a t  he achieved. Debussy suggests, Ravel defines, 
but his definitions are difficult both to play and to sing. His most 
characteristic songs are the sets Schelzerazade and the Histoires 
naturelles, the latter a series of brilliant pictures, full of elaborate 
and effective detail; of these "Le Paon," "Le Cygne" and "Le 
Martin-&cheurV are the best known. 

Italy.-Italy, absorbed in opera, has not contributed much that 
is likely to  have permanent value t o  19th century song, but the 
finished work of Sgambati (1843-1914) is worth knowing. H e  
composed more than 40 songs, of which Four Melodies, Op. 3 j .  
and the setting of the old Italian folk-song "Separazione" may be 
cited as  characteristic. Respighi (1879-1936) studied with 
Rimsky-Korsakov and Max Bruch, but his songs are individual- 
but not eccentric. Among them are "Nebbie," five charming 
"Canti all' antica," and the dainty "Stornellatrice." His pupil Piz- 
zetti (1880- ) in  "I pastori," with its fine modal character, 
effective declamation and cross rhythms has composed a remark- 
able song full of interest for both singer and pianist. Malipiero's 
daringly modern songs fall under the category of those which are 
not included in this article. I n  Spain the "Three melodies" and 
particularly the very striking arrangements of seven "Canciones 
populares" of Manuel de Falla (1876- ) deserve special men- 
tion: as also a collection of 14 old Spanish airs of the 17th and 
18th centuries arranged elaborately and with singular insight by 
Joaquin Nin. The composer includes in each volume a valuable 
introduction-in French as  well as  Spanish. 

Russia.-Russian song deserves more attention than can be 
given to it  here. Since Glinka (1804-1857) reieased it  from 
Italian influences, and b y  impregnating it  with the spirit and 
the idiom of the folk-song, made it, a t  least in his own work, na- 
tional, i t  has steadily increased in importance. There is a fairly 
large store of good songs by  Russian musicians, but they are only 
in part Russian, their general conception and, to  a large extent, 
their technique being derived from the masters of the German 
Lied; they represent a hybrid art, which, though full of interest. 
pales beside the entirely Russian work of one man of genius, 
Moussorgsky (1835-81). Through him, in his songs a s  much as  in 
his operas, i t  seems as  if the very heart of the strange Russian 
people were laid bare. His style is sometimes undisciplined, his 
realistic painting sometimes crude-natural in a n  ar t  where colour 
counts for more than line-but there the pictures stand, throbbing 
with life, memorable. Many a village tragedy is the subject of his 
song; Death himself appears, terrible but kind; but Moussorgsky 
can also sing, no one more tenderly, of the cradle and the nursery; 
there is humour and satire too. Of the romantic sentiment, char- 
acteristic of Germany, there is no trace. I n  the music of Europe 
to-day, he has proved a potent influence, as  having opened the 
doors of song to admit subjects hitherto thought impossible or 
unsuitable to set. Of his 40 or go songs most are definitely melodi- 
ous; in others the voice part approximates to  the rise and fall of 
the voice in  speech; in all strong rhythinis a n  outstanding feature. 
In  his last years he composed the four Dances o f  Death and the 
cycle of six songs No Sun, which rank among the most intensely 
moving songs ever written, tragically sad, but full of beauty. Ex- 
amples: "Jeremouschka's Cradle Song," "Little Star, where ar t  
thou?" "Savishna" (story of the village idiot), "Gathering Mush- 
rooms" and "Hopak" (both on the subject of "La MaumariCe" 
of French folk-song), "Serenade" and  "Trepak" (from the 
Dances of  Death), The Nursery (seven songs about children). 
Moussorgsky was one of the four whom Balakirev (1837-1916) 
drew together to form with himself a "nationalist" band of com- 
posers. The others were Borodin (1834-87), CCsar Cui (183 j- 
1918) and Rimsky-Korsakov (1844-1908). 

Borodin's "Romance" and "The Sleeping Beauty," Cui's "Hun- 
gersong," Rimsky-Korsakov's famous "Hindu song," "Believe me 
not" and Zuleika's song are all good. T o  this group of composers 
must be added the names of the more cosmopolitan Tschaikovsky. 
Rachmaninov, Grechaninov and Glazunov. Tschaikovsky's "Nur 
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wer die Sehnsucht kennt" is probably the best of his numer- / 
ous songs; "The Dreary Steppe" and "Slumber Reigns" are char- 
acteristic of Grechaninov; Rachmaninov's "To the Children" is 
truly Russian and of rare tenderness and beauty. 

Medtner (b. 1879), a Russia6 composer of German descent, is 
in  his music both German and Russian. He has composed songs 
in both languages, orthodox in form, but elaborate in texture, 
difficult t o  play and, a t  first, t o  understand, but both on musical 
grounds and for their serious import well worth unravelling. They 
are the work of an impressive and forceful personality, not making 
experiments, but recording convictions. If a successor to Brahms 
were to be named, it  would certainly be Medtner. Among his 
Russian songs may be cited "Whisp'ring Nature faintly stirring," 
"O'er thee I bend," and "I have come to say, Good-morning" Op. 
24, "The Singer" and "The Muse" (Pushkin) Op. 29, "The 
Valse" and "To the dreamer" (Pushkin) Op. 3 2 ,  "Sleepless 
Nights" (Tutchev) and the Valse, Op. 37; among his settings of 
Goethe, "Die Sprode," "Die Bekehrte" and "Einsamkeit"; of 
Nietzsche, "Verzweiflung"; of Eichendorf, "Winternacht," and of 
Chamisso, "Die Quelle" and "Frisch gesungen." 

England.-The beginnings of E ~ g l i s h  song have already been 
alluded to in speaking of Dowland, Campion, Rosseter and Jones. 
The subsequent work of H .  Lawes, and his contemporaries Wil- 
liam Lawes, Coleman and Wilson, was unpretentious and simple. 
Gems here and there, such as "Gather ye rosebuds" (W. Lawes) 
and others contained in two small vols. edited by Dolmetsch 
(Boosey), are the student's reward for a good deal of uninspired 
and tentative work, i n  which the main object of composers was to  
"follow as closely as they could the rhythmical outlines of non- 
musical speech: they listened to their post friends reciting their 
own verses and then tried to produce artificially exact imitations in 
musical notes," (Ernest Walker, History of Music in England, 
p. I ~ o ) ,  producing what was neither good melody nor good 
declamation. 

Such work, in spite of Milton's Sonnet to  H. Lawes, could only 
have a passing vogue, especially with a Purcell so near at hand 
to show the world the difference between talent and genius, be- 
tween amateurish effort and the realized conceptions of a master 
of his craft. Songs like "Let the Dreadful Engines" and "Mad 
Bess of Bedlam" reach a level of dramatic intensity and declama- 
tory power, which is not surpassed by the best work of contempo- 
rary Italian composers. 

"I attempt from love's sickness to  fly" is so familiar in its quiet 
beauty, that we are apt to  forget that melodies so perfectly pro- 
portioned were quite new to English art (though Dr. Blow's "The 
Self-banished" deserves to  stand side by side with it) .  Monte- 
verde's "Lament of Ariadne" has already been alluded to, and it  is 
interesting t o  contrast its emotional force with the equally intense 
but more sublime pathos of Purcell's "Lament of Dido," in which 
song a ground bass is used throughout. The "Elegy on the Death 
of Mr. John Playford" (quoted in full by Dr. Walker, p. 176 of 
his history) exhibits the same feature and the same mastery of 
treatment. The "Morning Hymn" is scarcely less remarkable, 
and has likewise a ground bass. A large collection of his songs is 
to be found in the last volume (published in 1928) of the Pur- 
cell Society's Edition, edited by  Sir Arthur Somervell (Novello). 
Purcell died, aged 37, in 1695; Bach and Handel were then but ten 
years old, and Scarlatti, born in  1659, had still 30 years to live- 
facts of which the significance may be left to speak for itself. 

I t  is among the ironies of musical history that so great a begin- 
ning was not followed up. There are echoes of Purcell, stronger 
ones still of Handel, in the generation that succeeded him, in  
Croft,  Greene and Boyce; but they quickly died away. From 
the death of Purcell to  the Victorian era there is no consistent 
development of artistic song that is worth recording in detail, 
Arne, it is true, composed many fine songs that deserve to  be 
better known; those which have survived are mostly of the melodi- 
OUS order, still acceptable for an air of freshness and gracefulness 
that  marks them as his own, e.g., "Where the Bee sucks," "Blow, 
blow thou winter wind" and "Lovely Phyllis." Song writers that 
followed him, Bishop, Shield, Hook, Dibdin, Storace, Horn and 
Linley (the elder), were all prolific melodists, who have each left 

a certain number of popular songs by which their names are re- 
membered, and which are worth hearing occasionally, but there is 
little attempt to advance in new directions, no hint that song 
could have any other mission than to gratify the public taste for 
tuneful melodies allied to  whatever poetry, pastoral, bacchanalian, 
patriotic, or sentimental, lay readiest to hand. 

A good song appeared now and then, but seldom of serious 
import. Who can wonder a t  the delight with which England wel- 
comed the songs of Mendelssohn? I t  was in his school of Leip- 
zig that Sterndale Bennett (1816-187 j), the first serious composer 
of songs in England for nearly a century, received his training. His 
output and range are small, but the quality of his work is deli- 
cate and individual. "To Chloe in Sickness," "Dawn, Gentle 
Flower," "Gentle Zephyr," struck a note that was new in English 
song. But he gave to his country a new ideal. Sullivan (1842- 
IQOO), more original, more richly endowed than Bennett, was also 
trained a t  Leipzig. Though his reputation has suffered from songs 
which satisfied the public rather than his own ideals, there are 
many which have real value and will live when the others are 
forgotten, e.g., his settings of Shakespeare's lyrics ("0 Mistress 
mine," "Qrphei~s with his L.1-~te," "Where the Ree sucks"), nf 
Tennyson's cycle At the window (in which the influence of Schu- 
bert .is clear), "Tears, idle tears" and "Swallow, Swallow, flying 
South," and of George Herbert's "Sweet day, so  cool," in all of 
which the touch of genus is unmistakable. 

I t  is obvious from songs like these and from the occasional 
appearance of others, such as Hatton's "To Anthea," Salaman's 
"I arise from dreams of thee," Clay's "Songs of Araby" and "The 
Sands of Dee," that new ideals were in the air. I n  their further 
realization the increasing familiarity of the musical public with 
the masterpieces of German song may be reckoned as an important 
factor. 

P a r r y  and Stanford.-In the early So's, when Parry (1848- 
1918) and Stanford (18j2-1924), who was also a t  Leipzig, ap- 
peared, i t  was seen that song was a t  last taking its proper place in 
musical art. Parry's early songs are delightfully fresh and melodi- 
ous (e.g.,"The Poet's Song," "On a day, alack the day," "Why does 
azure deck the sky?"). The three stirring "Anacreontic" odes 
mark the transition to that individual style which made the appear- 
ance of "Prometheus Unbound" one of the landmarks in England's 
musical history. H e  composed about 150 songs in all, the bulk of 
which are in the 12 volumes of English Lyrics. Breadth, dignity 
and sincerity, with a nobility of thought and feeling characteristic 
of the composer, mark the serious numbers (e.g., "Through the 
Ivory Gate," "When we two parted," "Armida's Garden"). Equally 
characteristic are those in which he is boisterous or humorous as 
in "Crabbed Age and Youth," "The Laird of Cockpen," "Follow a 
Shadow"; or atmospheric, as  in "Dirge in Woods" and "A Fairy 
Town" or in light and happy vein, as in "Ye Little Birds," and the 
entirely charming "A Lover's Garland." With all the good quali- 
ties of Parry's songs something in the majority of them is lacking, 
which may perhaps be described as that intimate lyric note in 
which heart and voice and instrument sing together. The melodic 
freshness of his early days grew less in the increasing awkwardness 
of his piano technique, and, perhaps, in the determination a t  all 
costs to  have his word-declamation right. I n  this he  was entirely 
successful, setting an example which has been of great value to  
English song. 

Stanford composed about 150 songs. If the settings of the 
poems from George Eliot's Spanish Gypsy, Op. I ,  are placed be- 
side the songs of the "Elfin Pedlar," probably the last he com- 
posed, it is seen a t  once that the harmony which adorns the melo- 
dies of the former is singularly rich, and that in the latter it  is 
reduced to the barest minimum-and yet it  suffices. This gives 
us the trend of Stanford's work in song-increasing mastery of 
his resources of technique through the severe principle of econ- 
omy, not two notes where one will serve. If the expressive colour 
of "The radiant Dark," is fine, the astonishing simplicity of 
"Spring" is perhaps the greater achievement. Between these poles 
in the long list of Stanford's songs every variety of colour and 
complexity will be found, but no unduly lavish display. I n  the 
work of no composer are the means more perfectly suited to the 
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ends. Arresting songs could be cited in many styles, especially 
those in A7t Irish Idy l l  (Moira O'Neill). There in six pieces of 
rarest beauty he has portrayed against a background of Irish wind, 
sky, mountain burn and loch, all that is most lovable and most 
deep in the Irish character, its wistfulness and its pathos, its sun- 
shine and gloom, its seriousness and humour, with a poetical and 
imaginative power of a kind which is unique. I n  these will be seen 
the sureness and the delicacy of his touch not only on the spirit 
of each song but on the exact words with which it  is conveyed. 
Poetry and music are fused without sacrifice on either side; the 
unity is complete. In  further illustration may be cited the "Corsi- 
can Dirge," the remarkable ballads, "La Belle Dame sans merci" 
and "The Pilgrimage to Kevlaar," also "Three Cavalier songs" 
(Browning), "A soft Day," "The Pibroch," "The Chapel on the 
Hill," "Easter Snow," '(The Monkey's Carol," "Grandeur," 
"Daddy-long-legs," No less masterly are his arrangements of 
Irish folk-songs of which there are four volumes. 

Parry and Stanford lived to see many results of their influence 
and example. No one, however, among the younger composers 
has produced a body of songs equal in importance to either of 
theirs. I t  seems as if the impetus they gave to song on classical 
lines has already spent its force; if this is true, it  is also true that 
no song composer has arisen with sufficient power and imagination, 
and, what is also essential, sufficient understanding of the funda- 
mental needs of the voice, to convince the world that the new song 
is better than the old. The result is that though many musicians 
have written songs, only a few are song-Composers. Of these latter 
Somervell (1863-1937) was one who followed the bent of his own 
genius and resisted the temptation to experiment with novelties 
that u,ere alien to it, H~ produced a body of work character- 
ized by  sincere and tender feeling, instinct with a quiet beauty 
which is individual and charming. Larger qualities appear in the 
admirable cycle from Tennyson's Maud, in "The Shropshire Lad." 
"james ~~~j~ wife,= and qove in springtimen (the last named 
containing the singularly beautiful "Young Love lies sleeping"). 
"The Shepherd's Cradle Song," "Once at  the Angelus," "When I 
am dead, my dearest," and "Weep ye no more, sad Fountains," 
"As through the Land" (znd setting in Eb) and the dainty settings 
of some of ~ l ~ k ~ j ~  songs o f  I ~ ~ ~ ~ ~ ~ ~ ~ ,  deserve to be remembered. 
They are real songs, grateful to sing and without pretentiousness 
or pose. Somervell has arranged many folk-songs, in Songs o f  the 
Fozu Nations (Cramer), and two volumes of Welslz Folk-so?tgs 
(Boosey), with notable skill, taste and sympathy. 

Roger  Quiltere-The songs of Roger Quilter (b. 1877) are also 
grateful to sing, especially the settings of Shakespeare's lyrics and 
of seven Elizabethan lyrics; in the former "Blow, biow thou 
winter Wind," and "It was a Lover and his Lassv and in the 
latter "Weep ye no more," "Damask Roses," and "Fair House of 
Joy," in spite of some syllabic inexactitudes, are specially good. 
A vein of wistful sentiment or quiet brooding as in "A Land of 
Silence," "A Last Year's Rose," pervades a good deal of his later 
work and appears too in his arrangement of u ~ ~ i ~ k  to me only 
with thine eyes," in which the accompaniment is his own harmonic 
meditation on that lovely air and Verse. I n  "TO Daisies," "Now 
sleeps the Crimson Petal" and "Love's Philosophy," he has com- 
posed three love-songs in different styles and of undoubted beauty. 

vaughan-~il1iarns,~ strong personality is felt in the songs 
of R. Vaughan-Williams (b. 18;2), whose "Silent Noon" (Ros- 
setti) holds a place among the masterpieces of lyrical song. He has 
composed many songs, all revealing imaginative qualities of an 
unusual order and unquestioned sincerity. H e  is bent on getting 
himself expressed a t  whatever cost, and has experimented in many 
styles, giving the impression that neither in the voice nor in the 
piano has he quite found the medium that he wants. Beauty for its 
own sake, the sensuous element in music, has little appeal for him; 
he is introspective rather than lyrical. There is something in his 
work that is elemental, and a t  bottom simple, as in fhe folk-songs 
of his country, of which he has arranged many with singular in- 
sight. "Bushes and Briars" and "A bold young Farmer," are felt 
not as arrangements, but as original work, so entirely has he 
sorbed their spirit (see his volume of Folk-so?zgs f r o m  the  Easterlz 
Count ies) .  The modal influences of the folk-song contribute much 

SONG 
to the atmosphere which pervades the deeply impressive cycle 
Wenlock Edge (from Housman's Shropshire Lad, for tenor voice, 
string quartet and piano), and Five Mysticel  So~zgs  (George Her- 
bert) for solo, chorus and orchestra, of which the rapt intensity of 
'(The Call" and the relentless fbrce of "Antiphon" are equally 
arresting. Among his songs for voice and piano may be cited 
"Orpheus with his Lute," "The Roadside Fire," and others from 
the two volumes of Stevenson's Songs of Travel, "The Sky above 
the Roof," "The Mill Wheel" and ('Linden Lea," which has the 
freshness of a folk-song. Whether the coming generation will set 
these aside and take to  its heart the composer's later style, with 
its uncompromising modal polyphony, is an obvious question to 
ask and a dangerous one to  answer. 

I n  a survey of modern English song the salient fact is not that 
the store has grown so large, but that so many composers have 
contributed to it. I t  must suffice, therefore, to add to what has 
been written of individual composers a list of songs, necessarily 
incomplete, which have established their worth or deserve atten- 
tion. Those which appear in a collection already published under 
the auspices of the Society of English Singers, Fi f t y  modern  Eng- 
lish songs (Boosey and CO.) are not included. The reader is 
reminded that songs of the most modern type are not under 
review. 

BIBLI~GR~PRY.-A~~OI~ Bax, Five ~ r i s h  Songs, of which "The 
Pigeons" is a masterpiece of delicate illustration; E. C. Bairstow, 
"Orpheus with his Lute," "The Oak Tree Bough" (a grim picture), 
(11 heard the learned A ~ ~ ~ ~ ~ ~ ~ ~ ~ , ,  . A, Benjamin, t6Phyllis milking 
her Flock," "The Piper," "~ ia~heni ; " ;  E. Bullock, Brittany; George 
Butterworth, Bredon Hill and other songs from A Shropshire Lad 
of which "1s my Team ploughing" is a gem; also a volume of 
English Folk-songs (arranged) ; Granville Bantock, "Yungyang" 
and "The Feast of Lanterns"; M. Besly, "Time yon old Gypsy 
Man" and "Epitaphv; Frank  id^^, ' ' L ~ ~ ~  went a-riding,*, ' 6 ~ ~  

not, Happy Day," "Coma to me in my dreams"; Olive Carey, 
"Melmillo," "A Rondel" and a volume of English folk-songs 
(arranged) ; B. J. Dale, "0 Mistress Mine" and "Come away death" 
(with viola obligato) ; Harold Darke, "Uphill"; hlalcolm David- 
,,,, "A christmas Carol.,; Thomas F. Dunhill, The Wind 
the Reeds, a cycle (including "The ~ i d d l ~ ~  of ~~~~~~u and q-he 
cloths of Heaven") and "The Haymakers' Roundelay"; Frederick H. 
Cowen, "At the mid-hour of Night," "The Birthday," "Onaway, awake, 
Beloved"; H. Walford Davies, "When Childer plays," "The Bells of 
Bethlehem" and Songs o f  Innocence (Blake) ; Gustav Holst, Hymns 
from the Rig Veda (especially "1, the Queen of all," '<The Heart war- 
ships," and ('Four Songs for Voice and Violin") ; a volume of "Folk- 
songs from Hampshire" (arranged) ; Elgar, Sea pictures; Edward Ger- 
man, "Who'll buy my Lavender," and "It was a lover and his lass"; 
Armstrong Gibbs, Wad," "Silver," "The Fields are full," and the 
humorous "with ~i~~ ~ ~ ~ ~ n ;  ~l~~ G ~ ~ ~ ,  Tiger,,7 and uEleu- 
loro"; Ivor Gurney, two cycles Ludlow and Teme, The  Western 
Playland (for tenor and baritone respectively, with piano and string 
?yartet), "Edward" (Scotch ballad), "Spring," "Desire in Spring" and 

Sleep"; Hamilton Harty, ' m e  Rachray Man," "Lane o' the 
Thrushes,n "A Drover,,; W. H. HadoTv, the Hill,, and 
is the Ring of Words"; ~ ~ ~ b ~ ~ t  ~ ~ ~ ~ ~ l l ~ ,  q - i n g  ~ ~ ~ i d , n  ~ 1 ~ ~ 1 1 ~  0" and 
Gavotte; Herbert Hughes, 2 vols. of Irish Country Songs (arranged) ; 
John Irelaf;ld, "Spring Sorrow," "If there were dreams to sell," "The 
Vagabond, and "Santa Chiara"; F. Keel, "My Sweet Sweeting," Salt 
Water Ballads ( z  sets) and "Helen of Kirconnell," arrangements of 
a ~ l i ~ ~ b ~ ~ h ~ ~  L~~~ songs,, (2  vols,) ; Peterkin, Galliass,,; Cyril 
Scott, "The White Knight"; Martin Shaw, "Hefle Cuckoo ~ ~ i ~ , "  (<song 
of the Palanquin Bearers," "Cuckoo"; Thiman, "The Silver Swan" and 
"AS Joseph was a-walking"; Ernest Walker, "Corinna goes a-maying," 
i'Snowdro~s," and "Bluebells from the Clearing"; Gerrard Williams, 
"Song in Autumn" and "Moon"; Peter Warlock, '(Lullaby," "Pigges- 
nieV and "That ever I saw"; Charles Wood, "Ethiopia Saluting the 
Colours," "The dead at Clonmacnois," "At Sea," and "Denny's Daugh- 
ter"; 25 Irish Folk Songs (Boosq) (arranged) ; Maude V. white, 

~ r e ~ ~ ~ ~ ~ ~ $ ~ < ~ ~ ~ ~ ~ ~ ~ & ~ ~ $ ~ ~ f t t  Yet Present," we'11 go 
1, G ~ ~ ~ ~ ' ~  ~ i ~ ~ j ~ ~ ~ ~ ~  o f  ~~~~i~ M ~ ~ .  E. ~ o o d h o u s e ~ s  article "song,,, 

gives a full bibliography of the whole subject of song and folk-song, 
country by country. In the edition of 1928 further information will be 
found in the articles upon the chief composers of songs and in the cata- 
logue of their works which in most cases is appended with dates. The 
following list is mainly of books which the present writer has found 
most useful: Ambros, Geschichte der Mz'sik (1862-82) ; Reissmann, 
Das deutsche Lied (1861; rewritten as Geschichte des deutschen Liedes, 
1874) ; Schneider, Das musikalische Lied (186~)  ; Oxford History of 
Music (1901-05) ~01s. iii. iv. V. and vi.; W. H. Hadow, Studies in Mod- 
ern Music, z vols. (1895-96) ; Parry, Art o f  Music (1897) ; Max Fried- 
rinder, BrahmsJ Lieder (1~22)  ; Oscar Bie, Das deutsche Lied (1~26)  ; 
E. Walker, History o f  Music in England (1907) ; Dr. Fellowes, The 
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EnglisI! M a d ~ g o !  co?apnsers (1~21); E.  Dyson, The New Music 
(1924) ; Boehme, Altdezctsches Liederbuch (1877) ; Reimann's Das 
deutsche Lied, z vols. Das deutsche Geistliche Lied, 6 vols.; Weckerlin, 
Echos d z ~  temps passtf, 3 301s. (1855). (W. FD.) 

AMERICAN SONG 
For the purposes of this article the expression "American song" 

will be used to cover the history and development of song writing 
in the United States by native-born composers. Due to the 
heterogeneous ancestry of her inhabitants, America has produced, 
until comparatively recently, few songs that can be considered 
distinctly indigenous. The singers of America for generations 
have ranked among the greatest; her foremost song-writers, how- 
ever, with but rare exceptions, have proved second-rate measured 
by the standards of the Old World. This lack of musical atmos- 
phere is undoubtedly caused not only by the mixed nationalities 
of Americans, but also by the fact that America's attention was 
focussed necessarily a t  first on producing the bare necessities of 
fife am! later t s  extending her commerce with other countries. 

According to the best available authorities, Francis Hopkinson 
(1737-91) was the first native-born American composer. His 
"IvIy days have been so wondrous iree," ~ulilijosed iii i i j g ,  is 
the earliest known secular song by an American. I t  is interesting 
to note the natural English flavour that permeates most of 
Hopkinson's songs. Almost a century elapses before we encounter 
the songs of another American composer, those of Stephen Collins 
Foster (1826-64), unless, of course, we consider as song-writers 
such compilers of tune-books and composers of hymns as James 
Lyon (1735-94), William Batchelder Bradbury (1816-68), 
Thomas Hastings (I  787-1872), and Lowell Mason (1792-1872). 

Despite the ever-diminishing attitude of patronage of some 
musicians towards his songs, Stephen Foster stands as one of the 
few representative P,merican composers. His "Old Folks at  
Home," "Nelly Bly," "Old Uncle Ned," and "My Old Kentucky 
Home" are among the best known of his songs. Following him 
come George Frederick Root (1820-9j), George Frederick Bris- 
tow (1825-98) (better known for his work in larger forms, but 
a splendid, sincere writer of songs), Harrison Millard (1830-95) 
and James Remington Fairlamb (1838-1908). These men be- 
longed to approximately the same period; yet an examination of 
their work shows a startling lack of similarity. For example, 
what could be more widely separated than Foster's "Old Folks a t  
Home," Fairlamb's "Little Blue Pigeon," an aria from Bristow's 
"Rip Van Winkle," Millard's "Waiting," and "Tramp, Tramp, 
the Boys Are Marching," by which Root is best remembered? 
We see here a curious factor: the English element is gradually 
being overshadowed by the Teutonic, Scandinavian, and later on 
French and Latin. 

The  era from the Civil War to  the end of the 19th century 
marks the gradual progress of the American song-writer, culminat- 
ing in the titanic figure of Edward MacDowell, who composed "The 
Sea," "Thy Beaming Eyes" and "Long Ago." Lack of space per- 
mits the mention of only a few lyric composers of this period, the 
foremost being:-Dudley Buck (1839-1909), "Fear Not Ye, 0 
Israel"; Homer Newton Bartlett (1846-I~ZO), "Thy Dear Eyes"; 
Arthur William Foote (1853-1937),, "I'm Wearin' Awa' "; George 
Whitefield Chadwick (1854-1931), "Allah"; Wilson George Smith 
(18 55-1929), "If I Bilt Knew" ; James Hotchkiss Rogers (1857- 
19401, "At Parting"; Clayton Johns (1857-1932), "I Love and 
the World I s  Mine"; Edgar Stillman Kelley (1857- ), 
"Israfel"; Harry Rowe Shelley (1858- ), "Love's Sorrow"; 
Charles Beach Hawley (1858-1915), "Because I Love You Dear"; 
Charles Whitney Coombs (1859-1940). "In the Dark, in the 
Dew"; Henry Louis Reginald de Koven (1859-I~ZO), "0 Promise 
Me"; Gerrit Smith (1859-1912); William Arms Fisher (1861- 

), "Under the Rose7'; Arthur Battelle Whiting (1861-1936), 
"Fuzzy-Wuzzy"; R .  Huntington Woodman (1861-1g28), "An 
Open Secret7'; Ethelbert Woodbridge Nevin (1862-I~OI), "The 
Rosary"; Horatio William Parker (1863-191g), "Once I Loved 
a Maiden Fair"; William Harold Neidlinger (1863-1924), "The 
Birthday of a King"; Frederick Field Bullard (1864-1904), 
"Stein Song"; William Victor Harris (1869- ), "The Hills o' 
Skye." 

Several of these composers continued to write songs in the 20th 
century, but they did most of their work before the close of the 
19th century. From the beginning of the zoth century, the 
tendency in American song writing was towards a more dis- 
tinctly national flavour rather than to reflect European tradi- 
tions. 

The composers in the following list belong to the zoth 
century rather than to the 19th:-Sidney Homer (1864- ), 
"Requiem," "Banjo Song"; Harvey Worthington Loomis (1864- 
' 1 ~ ~ 0 ) ~  "In the Foggy Dew"; Henry Franklin Belknap Gilbert 
(1868-1928), "Pirate Song"; Henry Hadley (1871-1937), "The 
Face of All the World Has Changed"; Charles Fonteyn Manney 
(1872- ), "Consecration"; Arthur Farwell (1872- ), 
"Drake's Drum"; Daniel Gregory Mason (1873- ), "Rus- 
sians" (a cycle); Edward I. Horsman (1873-1918)~ "The-Bird of 
the Wilderness"; William hrmour Thayer (1874-1933), "My 
Laddie"; Charles Gilbert Spross (1874- ), "Will O' the Wisp"; 
Frederic Ayres (1876-1926), "Sea Dirge"; John Alden Carpenter 
(1876- ), "Gitanjali" (a cycle); Oley Speaks (1876- ), 
"On the Road to Mandalay," "Sylvia"; Chester Barker Searle 
(1576- ), "The Rose a ~ d  the Eeart"; Louis Campbe!!-Tipt~rr 
(1877-I~ZI), "A Spirit Flower"; David Stanley Smith (1877- 

), "Portraits" (a cycle) ; Frank La Forge (1879- ), "To 
a Messenger"; Stanley R.  Avery (1879- ), "Song of the 
Timber Trail"; Charles Wakefield Cadman (1881- ), "From 
the Land of the Sky-Blue Water"; Franklin Morris Class (1881- 
1926), "TO YOU, Dear Heart"; Arthur Bergh (1882- ), "The 
Congo"; Geoffrey O'Hara (1882- ), "The Wreck of the Julie 
Plante"; Bainbridge Crist (1883- ), "Chinese Mother-Goose 
Rhymes" (a cycle) ; Charles Tomlinson Griffes (1884-~gzo), "An 
Old Song Resung"; Deems Taylor (1885- ), "Captain Strat- 
ton's Fancy"; Wintter S. Watts (1886- ), "Miniver Cheevy"; 
Harry Reginald Spier (1888- ), "Ultima Rosa"; Arthur 
Walter Kramer (1890- ), "The Faltering Dusk"; Robert 
Arrnbruster (1896- ), "The High Barbaree"; Oscar J. Fox, 
"The Hills of Home," "Rounded Up in Glory" (cowboy spiritual) ; 
J. Bertram Fox (1881- ), "Ich wandre durch die stille Nacht." 

Special tribute, as they developeda typedistinctly their own, should 
be paid such Negro composers and compilers as Henry Thacker 
Burleigh (1866- ), Negro spirituals; J. Rosamunde Johnson 
(1873- ), "Nobody Knows the Trouble"; 'CtTilliam C. Handy 
(18 73- ), collection of Blues; Robert Nathaniel Dett (1882- 
1943), religious folk-songs of the Negro as sung a t  Hanlptan 
Institute. 

I n  America, as  in no other country, the women are rapidly 
approaching the men in the excellence of the songs they are  
writing. Some of the most prominent women composers of 
American birth are:-Mary Turner Salter (1856- ), "The 
Cry of Rachel"; Carrie Jacobs Bond (1862- ), "A Perfect 
Day"; Margaret Ruthven Lang (1867- ), "Irish Love Song"; 
Amy Marcy Beach (1867- ), "TheYe,arls a t  the Spring"; Har- 
riet Ware (1877- ), "The Cross"; Mabel Wheeler Daniels 
(1878- ), "At Daybreak"; Gena Branscombe (1881- ), 
"Hail Ye Tyme of Holiedayes!"; Lily Teresa Strickland (1887- 

), "Since Laddie Went Awa'"; Marion Bauer (1889- ), 
"The night has a thousand eyes"; Mana Zucca (1891- ), 
"The Big Brown Bear"; RhCa Silberta (1900- ), "Wild 
Geese." 

What is undoubtedly a purely American type is the so-called 
popular song, often referred to  as "sob-ballad." Some of the 
leaders in this field have been:-Daniel Decatur Emmett (1818- 
1904), "Dixie's Land"; Charles K.  Harris (1868-1930), "After 
the Ball"; Theodore I?. Morse (1875-1924), "Blue Bell"; Fred- 
erick W. Vanderpool (1877- ), "If winter comes"; Ernest R.  
Ball (1878-1928), "Love Me and the World is Mine," "Mother 
Machree"; Jerome David Kern (1885- ), "Who?," "Left all 
alone again Blues"; Irving Berlin (1888- ), "An Orange Grove 
in California"; George Gershwin ( I  898-1937), "Blue Monday," 
"Lady, be good!" 

The five outstanding names among American song-writers 
are:- Francis Hopkinson, Stephen Foster, George Whitefield 
Chadwick, Edward MacDowell and Deems Taylor. Hopkinson 
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produced his best work in 1788, Foster in 1850--51, Chadwick 
shortly before 1900, MacDowell around 1900, and Taylor around 
1920. The lapses of time between these really outstanding song- 
writers are becoming less, which presages well, if the present rate 
of diminutioxl continues. (R. WER.) 

The following list of composers includes foreign-born, whose 
work was entirely or largely in the United States: Charles Martin 
Loeffler (1861-1935), "TO Helen"; Victor Herbert (Ireland, 
1859-1gz4), "The Call to Freedom"; Carl Busch (Denmark, 
1862- ), "The Sea Hath I ts  Pearls"; Walter Damrosch (Ger- 
many, 1862- ), "Danny Deever"; Louis Victor Saar (Holland, 
1868-1g37), "TO One I Love"; Bruno Huhn (England, 1871- 

), "Invictus"; Cecil Forsyth (England, 1870- ), "0 Red 
Is  the English Rose"; Arthur Penn (England, 1880- ), 
"Smilin' Through"; Richard Hagemann (Holland, 1882- ), 
"At the Well." 

SONG BIRDS, birds whose vocal expression resembles music. 
Technically the super-family Oscines, "song birds," includes nearly 
all the families of perching birds (Passeres), about five thousand 
species. Among the perching birds it excludes such groups as the 
Old World Pittas, and the New World flycatchers (Tyrannidae) 
each species of which has a characteristic word, as "phoebe," 
"chebec," or the more melodious "pee-wee," in place of a song. 
The distinguishing mark of the Oscines is the possession of four 
or more pairs of muscles controlling the syrinx, the organ of 
voice in birds; this brings within the super-family the crows and 
jays, many of which have rich and supple voices, some of them 
very human in tone, but in the more popular sense they are not 
"song birds" because they lack the rhythm and melody which 
the true songsters possess. 

Many of the finest singers are found in the northern temperate 
. zone, among the thrushes (Twdidae) and their close kindred the 

Old World warblers (Sylviidae), families which include the Euro- 
pean blackbird, the song thrush, the nightingale and blackcap. 
The nightingale is the most famed of all song birds, though poets 
singing the praises of Philomela have mistaken the sex of the 
singer, as Milton, who speaks of "her sad song." The nightin- 
gale's summer range extends from southern England through 
Europe eastward to the Balkans and Asia Minor, and southward 
to northwest Africa. I t s  song, writes Hudson, "is exceedingly 
beautiful; its phrasing is more perfect than that of any other 
British melodist; and the voice has a combined strength, purity 
and brilliance probably without a parallel." In  Scandinavia, Rus- 
sia and Siberia it is replaced by the slightly larger eastern nightin- 
gale, the bird known to Linnaeus. The blackbird, found 
throughout Europe, a black thrush with an orange bill, has "a 
beautiful mellow voice," according to Hudson, who speaks of the 
peculiar soft, rich melodious quality of the sound, and the placid, 
leisurely manner in which the song is delivered. As Browning 
noted, the song thrush "sings each song twice over," or, more 
truly, each theme or musical element of his song. The missel 
thrush is best known as a winter singer; from midwinter until 
spring, as Hudson writes, "his music is most noteworthy. Its 
loudness and wild character give i t  a wonderful impressiveness." 
The European robin redbreast, one of the dozen British birds so 
well known as to have a personal name, belongs to the same gifted 
family; Burroughs has written well of his pure and piercing tones, 
"piercing from their smoothness, intensity, and fulness of articu- 
lation." Among the Old World finches (Fringillidae) many are 
good singers; the bullfinch has the best voicqe, with the mellow 
contralto quality of the blackbird. In  another musical family, the 
larks (Alazddidae), the skylark is pre-eminent, almost as dear to 
poets as the nightingale; but the best description is in Hudson's 
rhythmical prose: "I have listened to it by the hour, never weary- 
ing nor ceasing to wonder at that mysterious beautiful music 
which was like the heavenly sunshine translated into sound; 
subtle, insistent, filling the world and the soul, yet always at a 
vast distance, falling like a lucid rain." 

Some of the finest New World singers belong to the thrush 
family. Among the thrushes of the eastern States are the wood 
thrush, whose clear, bell-like tones, carrying to a great distance, 
are linked together by varied notes heard only near at hand, some 

like a twanged mandolin string; the hermit thrush, still more 
eminent for richness of tone, melody and the expressive passion 
and length of his song; the veery, whose circling choral thrills 
by the richness of its overtones; the gray-cheeked thrush, with a 
similar choral turning upward at the end; the olive-backed thrush, 
whose song somewhat resembles the hermit's; the robin, F t h  a 
clear, happy tone and an endless variation of themes, which he 
embroiders together for a half hour without stopping; and the 
bluebird, with pure contralto tones, but less melodic power than 
the other New World thrushes. Many of the North American 
finches are gifted singers. The rose-breasted grosbeak has a rich 
contralto voice, a fine melodic sense, and something of the passion- 
ate expression of the hermit thrush; unlike the robin, he sings a 
single, definite melody, repeated at intervals. The purple finch 
has contralto tones, in contrast to  the high notes of the gold- 
finches, who gather in a tree top and sing in chorus. Many 
American sparrows are good singers, the song sparrow being the 
best endowed as a melodist, almost every song sparrow having 
his individual song, with a marked sense of rhythm. The fox 
sparrow sings in early spring a clear, rich melody. The song of 
the white-throated sparrow has a dactyl rhythm, prefaced by one 
note, either above or below the monotone dactyls. The white- 
crowned sparrow opens his song with three notes, like a higher 
echo of the meadowlark's song, followed by a short trill. I n  the 
family Icteridae the bobolink, whose wild, sweet rippling song 
is uttered as he flies across a meadow, is the best singer; the 
orioles, with rich tones, and expressive themes, suggest eloquent 
speech rather than song. The New World wood warblers (Mnio- 
tiltidae), most of which are irrepressible singers on the spring 
migration, have distinctive themes, but only a few, like the water- 
thrushes and the Canadian warbler, are melodious singers. The 
family to  which the wrens belong (Troglodytidae) includes noted 
singers like the mocking bird, so famous in the songs of the South, 
and the brown thrasher which sings each theme twice over from 
a conspicuous tree top; the rock wren of the western mountains; 
the clear voiced Carolina wren; the tinkling winter wren of the 
northern hills; and the widely distributed long-billed marsh wren, 
who is wafted into air by the vehemence of his song. Of the 
mocking birds of South America Hudson has written eloquently. 
Australia has gifted mockers, like the lyre-bird, but they are not 
true song birds. (C. JOE.) 

SONG OF BIRDS. Though aesthetically we ascribe the 
power of song only to such birds as produce a series of melodious 
notes forming a coherent refrain, yet, as they are commonly pro- 
duced in greatest perfection only in association with reproductive 
activities, all sounds, musical or otherwise, used to give expression 
to the emotions during this time are included in the definition 
"song," in this article, as are mechanically produced sounds when 
used to express the same emotions. Within recent years there has 
been much discussion over the exact significance of song. Dar- 
win's theory that it was to charm the female (see SEXUAL SELEC- 
TION) has been attacked by Eliot Howard, who suggested that 
bird song was concerned primarily with breeding territory. (See 
BIRD.) E. M. Nicholson, however, has shown that this is only 
partially true. Many birds normally sing from the most prominent 
perch in the neighbourhood, and when no perch is available, as 
with open-country birds like the skylark and bobolink, the song 
is given in the air. 

Voice in birds is produced by modification of the lower end of 
the windpipe, which forms the syrinx. While, however, the dis- 
secting knife reveals the apparatus i t  leaves us in the dark as to  
the factors which ultimately produce melodious song; as is shown 
by the fact that there is no perceptible difference in the syrinx 
between the nightingale and crow. 

The most accomplished performers, like the nightingale, hermit 
thrush, mockingbird and skylark, are members of the Passeres, or 
perching birds, which whether "musical" or not, have the most 
highly developed voice-organ among birds. The syrinx here is a 
bony box, formed by fusion of the last three or four rings of the 
trachea, and the uppermost of the semi-rings stiffening the outer 
walls of the bronchi. Within this box a bony bar, the pessulus, 
crosses the lower end of the trachea anteroposteriorly, forming 
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a beam to support a vibratile membrane, the "reed." This reed f 
acts with a fleshly lip on the opposite (outer) wall of the tube, 
which increases or diminishes the aperture between itself and the 
reed, so varying the pitch of the note. Sound-production is fur- 
ther aided by as many as seven pairs of muscles running from 
the windpipe to  the ends of the last tracheal, and first bronchial, 
semi-rings, as shown in the diagram. I n  all non-passerine birds, 

TRACHEAL RINGS 

EACH BRONCHUS 

RONCHIAL RINGS 
RIGHT BRONCHUS 

ANIMALS), accompanied by sounds peculiar to  the occasion. 
But there is no evidence that they do more than serve a s  reso- 
nators. I n  all these cases there is a "display" of some sort. The  
common house-pigeon, for example, when striving to rouse the 
amorous instincts of his mate, inflates the gullet, a t  the same 
time giving voice to  the familiar "coo-ing" as he  bows down 
before her. 

Instruments of 'percussion for  the production of sound, in  
place of the voice, are  used by widely different species. One of 
the most striking examples is furnished by the white stork. 
Several birds will often perform a t  the same time; but here i t  
appears to be an emotional reflex by no means always associated 
with courtship. While standing a t  rest they will suddenly thrust 
the beak skywards, then begin to  snap the jaws together with 
inconceivable rapidity, a t  the same time bringing the head 
backwards till the tip of the beak nearly touches the back, and 
then forwards nearly to  the ground, making a noise like the sound 
of castanets. 

The snipe, in the breeding season, mounts high in the air, 
descending with a mighty rush, a t  the same time giving forth a 
loud note which resembles a gost's bleat. These sounds are 
produced by vibration of the outermost pair of tail-feathers. 

Some woodpeckers such as the British greater and lesser 
spotted, and the American red-headed, hairy and downy wood- 
peckers, and the flicker produce rapid drumming notes, by  strik- 
ing the bough of a tree with the beak They will resort t o  a 
corrugated iron roof or telegraph pole in preference to  a tree- 
trunk, because of the louder notes obtainable. 

BIBLIOGRAPHY.-J. E. Harting, Birds of Middlesex (1866) ; J .  
Muller, On Certain Variations zn the Vocal Organs of  the Passeres 
(1888) ; F. S. Mathews, Fzeld Book of Wzld Bzrds and their Music 
(1904) ; H .  Oldys, "The Meaning of Bird Music," Am. Mus. Jour., vol. 
xvli , pp 123-127 (1917) ; H E. Howard, Territory in  Bird Life 
(1921) ; Harrlet W. hlyers, Western Bzrds (1922) ; G. I. Hartley, The 
Importance of Bzrd Lzfe ( 1 9 2 2 ) ;  E. H .  Forbush, Birds o f  Massa- 
chusetts and Other New England States (1924- ) ; and E. M. Nichol- 
son, How Birds Live (1927). (W. P. P.) 
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FROM ( 1 ,  2 ,  3 )  FOWLER, 'SUMMER S T U D l E S  OF BIRDS A N D  BOOKS' (MACIflILLAN, LTD ) ,  

( 4 ,  5 )  PYCRAFT, "HISTORY 01 B I R D S "  (METHUEN) 

FIGS. I-5.-VOCAL MECHANISM OF BIRDS: THE -SYRINX- OF B ~ R D S  
(1) Interlor of the syrinx; (2) side-view of the syrinx from the outside; (3) 
the syrinx of some of the ducks forming bony chambers, (A )  Mallard, ( 8 )  
Pochard, (C) Goosander, (D) Steller's Eider, (E) Velvet Scoter, (F) Male 
and ( G )  Female Common Scoter; (4) Sternum of a crane; (5)  the coils of 
the windpipe of a Manuoode 

the syrinx is much less complex in structure, and may have only 
a single pair of muscles. 

Certain modifications of the windpipe must now be mentioned. 
I n  surface-feeding ducks, e.g., the mallard, the trachea ends in a 
large, spherical, bony chamber, present only in  the male. Osten- 
sibly its purpose is that of a resonator. Yet the raucous "quack- 
quack" of this species is uttered only by the female, whose trachea 
has no "sound-box." I n  diving-ducks, e.g.,  the pochard, or the 
canvasback, this resonator is much larger but its walls are greatly 
fenestrated, semilunar patches of thin, transparent membrane 
being stretched between delicate bars of bone. The trachea is 
considerably widened along the middle. A trace of this is seen in 
the mallard. I n  the goosander (merganser), the resonator attains 
great size, and here, again, the walls are fenestrated. I n  the male 
the windpipe displays two marked swellings; the female has only 
one; while in the allied red-breasted merganser, the male has one 
tracheal expansion, the female none. In  the common scoter the 
resonator has disappeared, but the bronchi of the male are pecul- 
iarly swollen. The  relation these modifications have to the voice is 
not known. 

Inflated air-sacs, or air pumped into the gullet, play a conspic- 
uous part in the "love-displays" of birds (see ~ O U R T S H I P  OF 

SONNEBERG, a town of Germany, in the Land of Thu- 
ringia, situated in a narrow valley of the Thuringian forest, 13 mi. 
by rail N.E. of Coburg. Pop. (1939) 20,261.  I t  is famous for 
the manufacture of toys. 

SONNET. Like most beginnings the genesis of the sonnet is 
somewhat obscure. On the whole, the most probable account is 
that it  sprang, as the result of endless experiments, from the 
popular short poems sung, in  early mediaeval times, with or with- 
out refrain, to  musical accompaniment, as the Idyl of Theocritus 
similarly arose from simple pastoral strains. A very early specimen 
Of the sonnet of a tolerably finished kind, is ascribed to Piero 
delle Vigne (d. 1249), the Frederick I1., and 
this poem, alike by its Sicilian origin and by its formal elabora- 
tion, is sufficient to  prove that a long period of experimenting must 
have preceded. Time is required both for  the genre to  have 
reached so far south and for the degree of finish shown by  this 
poem to have been attained. But with every allowance for earlier 
talent we probably do little injustice i f ,  in accord with the ma- 
jority of critics, we call Guittone of Arezzo (d. 1294) the "only 
begetter" of the sonnet as we know it. I t  was he who firmly 
established its laws. From his time i t  was recognized that there 
must be an "octave," with rhymes (in an unusual notation), 
a ,  b, b, a ;  a,  b, b, a, and a "sestet," in which, while some variety 
is allowed, the final couplet is excluded. Between the octave and 
the sestet there is a distinct break, and, as a rule, the first quatrain 
of the octave is, though less strongly, marked off from the second. 
More important still, in spite of a certain looseness of thought and 
roughness of style, Guittone established the t~nitary character of 
the sonnet. 

I t  was the Guittonian sonnet which, in  the hands of Dante and 
Petrarch, became-certain aberrations notwithstanding-the un- 
questioned model for later Italian writers. Especially as used by  
Petrarch, in his immortal Laura-poems, i t  set a standard which 
the greatest poets could hardly hope to overpass, and it  was imi- 
tated by such poets throughout the whole of western Europe. 
The English Form.-Transplanted to England by Wyatt and 
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Surrey (it is remarkable that it  does not seem to have attracted 
Chaucer) the sopnet was made universally known by the very 
popular Tottel's Miscella7zy of 1557, and almost immediately cap- 
tured the fancy of every poet, great, indifferent, or contemptible. 
I n  France, about the same time, it  was cultivated with success by 
Desportes, de Bai'f, Pierre de Brach, du Bellay, Ronsard and other 
writers, whose influence was very strongly felt in England-how 
strongly has been well shown by Sidney Lee. But in England, for 
many reasons (one, perhaps, being merely the scarcity of rhymes 
as  compared with their abundance in the Romance languages), the 
rhyme-system was varied and simplified in endless ways. 

For the names of the many sonneteers of this period any his- 
tory of literature may be consulted. Most of them tried "se- 
quences'-series of more or less connected sonnets; but while 
some individual poems are of surpassing beauty, few writers suc- 
ceeded in composing more than two or three that deserve a place 
in  a high-class anthology. Even Spenser was not  wholly successful, 
though he adopted a form which might seem suited to  his genius- 
the rhyme-system, a ,  b, a, b ;  b, c, b, c ;  c, d, c, d ;  c, c, which 
reminds us of the stanza of the Faerie Queene. Others came grad- 
ually to  adopt uniformly the especially "English" scheme, a, b, a, 
b ;  C, d, C, d ;  el f ,  e, f ;  g, g; a scheme in which it IS immediately 
obvious that the three quatrains and the "clinching" couplet attain 
a n  epigrammatic effect foreign to that of the Petrarchan type. 

M i l t o n  and Wordsworth.-By the date (1609) of the publi- 
cation of the supreme examples of the Elizabethan type, Shake- 
speare's sonnets-which had indeed been probably written long 
before-the vogue of this style had worn itself out, and the 23 
English and Italian sonnets of Milton show, as might be expected, 
a reversion to a stricter model. Though the poet of the "variously 
drawn-out" verse of Paradise Lost was bound to make no attempt 
to break the sense a t  the conclusion of the octave, yet in other 
respects he conforms (in the main) to  the Petrarchan system, 
and is Italian enough to give us one "caudate" sonnet. Apart 
from questions of relative merit, the tone of these sonnets is thus 
altogether different from the Elizabethan. Since his time there 
have beer few endeavours to  revive the "English" style. Not that, 
till much later, the rigid rules were observed. Even the scholarly 
Gray, in his sonnet on the death of West, allows himself extreme 
licence; and Cowper's on Mrs. Unwin, beautiful as it is, ends with 
a couplet. Thus, as the merit of a sonnet is usually in proportion 
to  its strictness, i t  is perhaps as well that i t  went out of fashion 
between 1740 (the date of Gray's sonnet) and 1789 (the date of 
those of Bowles). The importance of Bowles, again, consists 
hardly at  all in intrinsic worth, but almost solely in the influence 
he exerted upon Coleridge and Wordsworth; nor are Coleridge's 
sonnets, few as they are, worth the trouble of reading. I t  is to 
Wordsworth that we owe the great and enduring popularity of 
the form, and possibly even the revived appreciation of Shake- 
speare's sonnets, which, as is well-known, Steevens refused to re- 
print on the ground that they were unreadable. Wordsworth, not 
merely by the surpassing beauty of 20 or 30 of his sonnets, but by 
his "sequences," is the modern founder of the genre. I t  is  true 
that not many even of his sonnets are quite regular, and that it is 
not to the "Ecclesiastical Sketches" nor to the "Duddon" series 
that we look for his best work; but his perception that the form 
lends itself t o  the expression of connected thoughts inspired 
Rossetti in his House of Life, Mrs. Browning in her Sonnets from 
the Portuguese, and Meredith in his Modern Love, which, though 
not in the sonnet-form, has much of the character. Since Words- 
worth there have never been lacking sonneteers, and a t  least some 
of their work has been of great excellence. I t  is noteworthy how 
often men not of the highest genius have found in the very con- 
striction of the form "not bonds but wings," and have produced, 
by  a flash of inspiration aided by  labour, single sonnets not un- 
worthy to be compared with the best even of Shakespeare's or of 
Milton's. While, as we saw, Coleridge failed, and while the genius 
of Shelley was cramped in the "narrow room" (he wrote but one 
good sonnet, and that not a true one), some great poets, like Keats, 
and others of a lower order, have moved in i t  with ease and have 
attained great heights. 

The literature of the subject is large, and but a tithe of it  

can be mentioned here: fo r  history and criticism Capell Lofft, 
Leigh Hunt, Mark Pattison (preface to Milton), Trench (preface 
to Wordsworth), Sidney Lee (Life of Shakespeare), Lentzner 
(down to Milton), Addington Symonds, Ashcroft Noble,Theodore 
Watts-Dunton and T. W. H. Crosland. Good and comprehensive 
selections also abound, many of them with critical and historical 
prefaces and notes. Of these we may choose Lofft, Hunt, William 
Sharp, Waddington, Hall Caine and Tomkinson. But as new son- 
nets are constantly being written so new selections are constantly 
being made. (E. E .  K.) 

SONNINO, SIDNEY BARON (1847-1922), Italian states- 
man and financier, was born a t  Florence on March 11, 1847. 
Entering the diplomatic service a t  an early age, he was appointed 
successively to  the legations of Madrid, Vienna, Berlin and 
Versailles, but in 1871 returned t o  Italy, to devote himself to  
political and social studies. On his own initiative he conducted 
exhaustive inquiries into the conditions of the Sicilian peasants 
and of the Tuscan me'tayers, and in 1877 published in co-opera- 
tion with Signor Leopoldo Franchetti a masterly work on Sicily 
(La Sicilia, Florence, 1877). I n  1878 he founded a weekly eco- 
nomic review, L a  Rassegna Settimanale, which four years later he 
converted into a political daily journal. Elected deputy i n  1880, 
he distinguished himself by  trenchant criticism of Magliani's 
finance, and upon the fall of Magliani was for some months, in 
1889, under-secretary of State for the treasury. I n  view of the 
severe monetary crisis of 1893 he was entrusted by Crispi with 
the portfolio of finance (Dec. 1893)~  and by energetic measures 
he averted national bankruptcy, and placed Italian finance upon 
a sounder basis than a t  any time since the fall of the Right. 
Though averse from the policy of unlimited colonial expansion, 
he provided by  a loan for the cost of the Abyssinian War in 
which the tactics of General Baratieri had involved the Crispi 
cabinet, but fell with Crispi after the disaster a t  Adowa (March 
1896). Assuming then the leadership of the constitutional op- 
position, he combated the alliance between the Di  Rudini cabinet 
and the subversive parties, criticized the financial schemes of 
the treasury minister, Luzzatti, and opposed the "democratic" 
finance of the first Pelloux administration as likely t o  endanger 
financial stability. After the modification of the Pelloux cabinet 
(May 1899) he became leader of the ministerial majority, and 
bore the brunt of the struggle against Socialist obstruction in 
connection with the Public Safety bill. Upon the formation of the 
Zanardelli cabinet (Feb. 1901) he once more became leader of the 
constitutional opposition, and in the autumn of the year founded 
a daily organ, I1 Giornale d'ltalia, the better to  propagate mode- 
rate Liberal ideas. H e  was prime minister for a few months in 
1906. 

On Dec. 2, 1909, Sonnino formed his second ministry. But he 
did not enjoy the favour of the still Giolittian Chamber, and his 
cabinet was defeated over the new shipping bill. On  March 21, 
1910, he resigned. 

In  the autumn of 1914, he became foreign minister in the 
Salandra cabinet. H e  was still foreign minister, under Orlando's 
premiership, during the Peace Conference, which he attended as 
second Italian delegate from Jan. 18 to June 19, 1919. On the 
fall of the Orlando cabinet (June 19, 1919) Sonnino retired into 
private life. H e  died on Nov. 24, 1922. 

SONORA, a northern State of Mexico, bounded N. by the 
United States, E .  by Chihuahua, S. by Sinaloa and W. by  the 
Gulf of California. I t  is the second largest State in  the republic, 
having an area of 76,633 sq. miles. Pop. (1910) 265,383; (1930) 
316,271, a large part being Indian. The surface of the eastern 
half of the State is much broken by the  Sierra Madre Occidental. 
The soil of the valleys is fertile, and when it  is irrigated sugar- 
cane, tobacco, maize, cotton, vegetables (especially tomatoes and 
onions) and fruits are produced. Lack of transportation facilities 
has been partly relieved by  the construction of a branch of the 
Southern Pacific (American) from Nogales southward to Guadala- 
jara, Mexico City and Mazatlhn. Guaymas is the only port of 
importance on the coast, but i t  has a large trade and is visited by 
the steamers of several lines. The capital of the State (since 188a) 
is Herrnosillo (pop. 1910, 14,578; 1930~ 25,535), on  the Sonora 
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river, IIom. north of Guaymas, with which it is connected by 
rail. Other important towns are Nogales, on the American border, 
and Cananea, an important mining town. 

SONS OF LIBERTY, associations which came into exist- 
ence in the American colonies of Great Britain in opposition to  
the Stamp Act passed in 1765. They were secret in character, 
indefinite in organization, radical in temperament. Much of the 
resistance against British attempts t o  enforce taxes was organized 
by them. At times they gathered openly, held parades and dinners, 
sang liberty songs, burned governors and tax-collectors in effigy 
and stirred popular enthusiasm. Those in New York and Massa- 
chusetts were most active. When the Stamp Act was passed the 
New York Sons of Liberty appointed the first popular committee 
of correspondence, adopted the first non-importation agreement, 
threatened those who used stamps, and protected those who car- 
ried on their business on unstamped paper. Members were re- 
cruited chiefly from the trade classes, and prominent Whig 
politicians were usually the leaders. The societies played an im- 
portant part in spreading a spirit of resistance in preparation 
for the Revolutionary War. 

SQQ CHOW, a t ~ w z  i:: the prcvince cf Riacg su, x i th  a 
population estimated (1926) a t  500,ooo. I t  is on the Grand canal 
to the east of Lake Tai-hu and about 55 m. W.N.W. of Shanghai, 
with which it  is connected by  rail. The walls are about 10 m. in 
circumference and there are many large suburbs. The town was 
founded in 484 by  Ho-lu-Wang, whose grave is covered by the 
artificial "Hill of the Tiger," in the vicinity of the town. 

SOPHIA (163-1714), electress of Hanover, twelfth child of 
Frederick V., elector palatine of the Rhine, by his wife Elizabeth, 
a daughter of the English king James I., was born a t  The Hague 
on Oct. 14, 1630. Residing after 1649 at Heidelberg with her 
brother, the restored elector palatine, Charles Louis, she married 
in 1658 Ernest Augustus, who became elector of Brunswick- 
Liineburg, or Hanover, in 1692. Her married life was not a happy 
one. Sophia became a widow in the year 1698, but before then 
her name had been mentioned in connection with the English 
throne. When considering the Bill of Rights in 1689 the House 
of Commons refused to place her in the succession, and the 
matter rested until 1700 when the state of affairs in England was 
more serious. William 111. was ill and childless; William, duke of 
Gloucester, the only surviving child of the princess Anne, had 
just died. The electress was the nearest Protestant heir. Accord- 
ingly by the Act of Settlement of 1701 the English Crown, in 
default of issue from either William or Anne, was settled upon 
"the most excellent princess Sophia, electress and duchess- 
dowager of Hanover" and "the heirs of her body, being Pro- 
testant." Sophia watched affairs in England during the reign 
of Anne with great interest, although her son, the elector George 
Louis, objected to any interference in that country, and Anne 
disliked all mention of her successor. An angry letter from Anne 
possibly hastened Sophia's death, which took place at  Herren- 
hausen on June 8, 1714; less than two months later her son, 
George Louis, became king of Great Britain and Ireland as 
George I. on the death of Anne. 

See Memoiren der Kurfiirstin Sophie von Hannover, edited by 
A. Kocher (Leipzig, 1879; Eng. trans., 1888); Briefweclzsel der 
Herzogin Sophie von Hannover mit ihrem Bruder, etc., edited by E. 
Bodemann (Leipzig, 188j and 1888) ; A. W. Ward, The Electress Sopltia 
and the Hanoverian Succession (London, 1909) ; 0. Klopp, Der Fall 
des Hauses Stuart (Vienna, 187j-88) ; Correspondance de Leibnitz 
avec l'e'lectrice Sophie, edited by 0. Klopp (Hanover, 1864-75) ; and 
R. S. Rait, Five Stuart Princesses (London, 1902). 

SOPHIA ALEKSEYEVNA (1657-1 704), tsarevna and 
regent of Russia, was the third daughter of Tsar Alexius and 
Maria Miloslavskaya. Educated on semi-ecclesiastical lines by the 
learned monk of Kiev, Polotsky, she emancipated herself betimes 
from the traditional tyranny of the terem, or women's quarters. 
Setting aside court etiquette, she had nursed her brother Tsar 
Theodore 111. in his last illness, and publicly appeared a t  his 
obsequies, though i t  was usual only for the widow of the deceased 
and his successor t o  the throne to attend that ceremony. Three 
days after little Peter, then in his fourth year, had been raised to  
the throne, she won over the stryeltsy, or musketeers, who a t  her 

instigation burst into the Kreml, murdering everyone they met, 
including Artamon Matveyev, Peter's chief supporter, and Ivan 
Naryshlrin, the brother of the tsaritsa-regent Natalia, Peter's 
mother (May 15-17, 1682). When the rebellion was over there 
was found to be no government. Everyone was panic-stricken 
and in hiding except Sophia, and to her, as the only visible repre- 
sentative of authority, the court naturally turned for orders. She 
paid off and pacified the stryeltsy, and secretly worked upon them 
to present (May 29) a petition to  the council of state t o  the effect 
that her half-brother Ivan should be declared senior tsar, while 
Peter was degraded into the junior tsar. This duumvirate was 
but a stepping-stone to  the ambition of Sophia, who thus became 
the actual ruler of Russia. 

By Nov. 6, Sophia's triumph was complete. The conduct of for- 
eign affairs she committed entirely to her paramour, Prince Vasily 
Golitsuin, while the crafty and experienced clerk of the council, 
Theodore Shaklovity, looked after domestic affairs and the treas- 
ury. Sophia's fondness for Golitsuin induced her to magnify his 
barely successful campaigns in the Crimea into brilliant triumphs 
which she richly rewarded, thus disgusting everyone who had the 
honn~rr  of +ha not:-- n t  Lon,+ .,, ..uL,usA uL .LL,LL. %tost of thc ma!con:eiits rested 
their hopes for the future on the young tsar Peter, who was the 
first to benefit by his sister's growing unpopularity. Sophia took 
council of Shaklovity, and it  was agreed (1687) between them 
that the stryeltsy should be employed to dethrone Peter. The 
stryeltsy, however, received the whole project so coldly that it  
had to be abandoned. A second conspiracy to seize him in his bed 
(August 1689) was betrayed to Peter, and he fled to  the  fortress- 
monastery of Troitsa. Here all his friends rallied round him, in- 
cluding the bulk of the magnates, half the stryeltsy, and all the 
foreign mercenaries. From Aug. 12 to Sept. 7 Sophia endeavoured 
to set up a rival camp in the Kreml; but her professed adherents 
gradually left her. She was compelled to retire within the Novo- 
Dyevichy monastery, but without taking the veil. Nine years later 
(1698), on suspicion of being concerned in the rebellion of the 
stryelsty, she was shorn a nun and imprisoned for life. 

See J .  E .  Zabyelin, Domestic Conditions of  the Russian Princes 
(Rus.; Moscow, 189;) ; R. N. Bain, The First Romanovs (1905). 

SOPHIA DOROTHEA (1666-1726)) wife of George Louis, 
elector of Hanover (George I. of England), only child of George 
William, duke of Brunswick-Liineburg-Celle, by a Huguel~ot lady 
named Eleanore d'Olbreuze (1639-1 722), was born on Sept. 15, 
1666. Sophia Dorothea was married, for dynastic reasons, to  her 
cousin George Louis, son of Duke Ernest Augustus, who became 
elector of Hanover in 1692. This union was a very unhappy one. 

' 

The electress Sophia hated her daughter-in-law, and this feeling 
was soon shared by the prince himself. Under these circumstances 
Sophia Dorothea made the acquaintance of Count Philipp Chris- 
toph von Konigsmark (q.v.),  who assisted her in one or two futile 
attempts to escape from Hanover, and rightly or wrongly was 
regarded as her lover. I n  1694 the count was assassinated, and 
the princess was divorced and imprisoned at Ahlden, remaining in 
captivity until her death on Nov. 23, 1726. Sophia Dorothea is 
sometimes referred to  as the "princess of Ahlden." Her two chil- 
dren were the English king, George II., and Sophia Dorothea, wife 
of Frederick William I .  and mother of Frederick the Great. 

SOPHISM, in logic and philosophy, is used in various senses. 
Sometimes it  is synonymous with fallacy (q.v.) and means any 
inconclusive argument. Sometimes it  denotes an invalid argument 
which is particularly difficult to  refute, like the paradoxes of Zeno 
(q.v.). Lastly, i t  is also used in an offensive sense to denote an 
argument that is not only wrong and known to be wrong, but which 
is deliberately intended to deceive. See FALLACY, LOGIC. 

SOPHISTS, the name given by the Greeks about the middle 
of the 5th century B.C. to  certain teachers of a superior grade who, 
distinguishing themselves from philosophers on the one hand and 
from artists and craftsmen on the other, claimed to prepare their 
pupils, not for any particular study or profession, but for civic 
life ( U O ~ ~ L U T ~ ~ S ,  literally, man of wisdom). For nearly a hundred 
years the sophists held almost a monopoly of general or liberal 
education. Yet, within the limits of the profession, there was con- 
siderable diversity both of theory and of practice. Four principal 
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varieties are distinguishable, and may be described as the sophis- 
tries of culture, of rhetoric, of politics and of "eristic," i.e., dis- 
putation. Each of these predominated in its turn, though not 
to the exclusion of others, the sophistry of culture beginning about 
447, and leading to the sophistry of eristic, and the sophistry of 
rhetoric taking root in  central Greece about 427, and merging 
in the sophistry of politics. Further, since Socrates and the 
Socratics were educators, they too might be, and in general were, 
regarded as sophists; but, as they conceived truth-so far as it  
was attainable-rather than success in life, in the law court, in 
the assembly or in debate, t o  be the right end of intellectual 
effort, they were a t  variance with their rivals, and are commonly 
ranked by historians, not with the sophists, who confessedly 
despaired of knowledge, but with the philosophers, who, however 
unavailingly, continued to seek it. With the establishment of the 
great philosophical schools-first, of the Academy, next of the 
Lyceum-the philosophers took the place of the sophists as the 
educators of Greece. 

The sophistical movement was then, primarily, an attempt to  
provide a general or liberal education which should supplement 
the customary instruction in reading, writing, gymnastics and 
music. But, as  the sophists of the first period chose for their 
instruments grammar, style, literature and oratory, while those 
of the second and third developments were professed rhetoricians, 
sophistry exercised an important influence upon literature. Then 
again, as the movement, taking its rise in the philosophical ag- 
nosticism which grew out of the early physical systems, was itself 
persistently sceptical, sophistry may be regarded as an interlude 
in the history of philosophy. Finally, the practice of rhetoric 
and eristic, which presently became prominent in sophistical 
teaching, had, or a t  any rate seemed to have, a mischievous effect 
upon conduct; and the charge of seeking, whether in exposition 
or in debate, not truth but victory-which charge was impressively 
urged against the sophists by Plato-grew into an accusation of 
holding and teaching immoral and unsocial doctrines, and in our 
own day has been the subject of eager controversy. 

Genesis and Development  of Sophistry.-Sophistry arose 
out of a crisis in  philosophy. The earlier Ionian physicists, Thales, 
Anaximander and Anaximenes, in their attempts to  trace the 
Multiplicity of things to  a single material element, had been 
troubled by no misgivings about the possibility of knowledge. 
But, when Heraclitus to the assumption of fire as the single 
material cause added the doctrine that all things are in perpetual 
flux, he found himself obliged to admit that things cannot be 

' known. Thus, though, in so far  as he asserted his fundamental 
doctrine without doubt or qualification, he was a dogmatist, in 
all else he was a sceptic. Again, the Eleatic Parmenides, deriving 
from the theologian Xenophanes the distinction between & T L + J T ~ ~  

and 66(a, conceived that, whilst the One exists and is the object 
of knowledge, the Multiplicity of things becomes and is the object 
of opinion; but, when his successor Zeno provided the system with 
a logic, the consistent application of that logic resolved the funda- 
mental doctrine into the single proposition "One is One," or, more 
exactly, into the single identity "One One." Thus Eleaticism, 
though professedly dogmatic, was inconsistent in its theory of the 
One and its attributes, and openly sceptical in regard to  the world 
of nature. Lastly, the philosophers of the second physical suc- 
cession-Empedocles, Anaxagoras, Leucippus-not directly attack- 
ing the great mystery of the One and the Many, but in virtue 
of a scientific instinct approaching it  through the investigation 
of phenomena, were brought by their study of sensation to per- 
ceive and to proclaim the inadequacy of the organs of sense. 
Thus they too, despite their air of dogmatism, were in effect scep- 
tics. I n  short, from different standpoints, the three philosophical 
successions had devised systems which were in reality sceptical, 
though they had none of them recognized the sceptical inference. 

Towards the middle of the 5th century, however, Protagoras 
of Abdera, taking account of the teaching of the first, and pos- 
sibly of the second, of the physical successions, and Gorgias of 
Leontini, starting from the teaching of the metaphysical suc- 
cession of Elea, drew that sceptical inference from which the 
philosophers had shrunk. I f ,  argued Protagoras in a treatise 

entitled Trzcth, all things are in flux, so that sensation is subjec- 
tive, i t  follows that "Man is the measure of all things, of what is, 
that it is, and of what is not, that is not"; in other words, there 
is no such thing as  objective truth. Similarly, Gorgias, in a work 
On Nature, or on the Nonent, maintained ( a )  that nothing is, (b) 
that, if anything is, i t  cannot be known, ( c )  that, if anything is 
and can be known, i t  cannot be expressed in speech; and the 
summaries which have been preserved by Sextus Empiricus ( A d a .  
Matk. vii. 65-87) and by the author of the De Melisso, etc. (chs. 
5, 6), show that, in defending these propositions, Gorgias availed 
himself of the arguments which Zeno had used to discredit the 
popular belief in the existence of the Many; in other words, that 
Gorgias turned the destructive logic of Zeno against the construc- 
tive ontology of Parmenides, thereby not only reducing Eleaticism 
to nothingness, but also, until such time as a better logic than that 
of Zeno should be provided, precluding all philosophical inquiry 
whatsoever. Thus, whereas the representatives of the three suc- 
cessions had continued to regard themselves as philosophers or 
seekers after truth, Protagoras and Gorgias, plainly acknowledging 
their defeat, withdrew from the ungrateful struggle. 

Meagre as were the results which the earlier thinkers had 
obtained, the extinction of philosophy just a t  the time when the 
liberal arts became more technical and consequently less avail- 
able as employments of leisure, threatened to leave a blank in 
Hellenic life. Accordingly Protagoras, while with the one hand 
he put away philosophy, with the other offered a substitute. Em- 
phasizing the function of the teacher, which with the philosophers 
had been subordinate, and proclaiming the right end of intellectual 
endeavour to be, not "truth" (&X?jO~ia) or "wisdom" (ao+ia), 
which was unattainable, but "virtue" or 'Lexcellence" (hpt~?j) ,  he 
sought to communicate, not a theory of the universe, but an apti- 
tude for civic life. "The lesson which I have to teach," Plato 
makes him say (Prot. 318 E ) ,  "is prudence or good counsel, both 
in respect of domestic matters that the man may manage his 
household aright, and in respect of public affairs, that he 
may be thoroughly qualified to  take part, both by deed and by 
word, in the business of the state. In  other words, I profess 
to make men good citizens." As instruments of education Pro- 
tagoras used grammar, style, poetry and oratory. Thus, whereas 
hitherto the young Greek, having completed his elementary train- 
ing in the schools of the ypa,u,ua~ia~?js, the KLO~PLUTT~S, and the 
nai60rpipr)r, was left to prepare himself for his life's work as 
best he might, by philosophical speculation, by artistic practice, 
or otherwise, one who passed from the elementary schools to the 
lecture-room of Protagoras received from him a "higher educa- 
tion." The programme was exclusively literary, but for the mo- 
ment it enabled Protagoras to  satisfy the demand which he had 
discovered an$ evoked. Wherever he went, his lecture-room was 
crowded with admiring pupils, whose homage filled his purse and 
enhanced his reputation. 

After Protagoras the most prominent of the literary sophists 
was Prodicus of Ceos. Establishing himself a t  Athens, he taught 
"virtue" or "excellence," in the sense attached to the word by 
Protagoras, partly by means of literary subjects, partly in dis- 
courses upon practical ethics. I t  is plain that Prodicus was an 
affected pedant; yet his simple conventional morality found 
favour, and Plato (Rep. 600 C )  couples him with Protagoras in  his 
testimony to the popularity of the sophists and their teaching. 

At Athens, the centre of the intellectual life of Greece, there 
was soon to be found a host of sophists; some of them strangers, 
others citizens; some of them bred under Protagoras and Prodicus, 
others self-taught. I n  the teaching of the sophists of this younger 
generation two points are observable. First, their independence 
of philosophy and the arts being assured, though they continued 
to regard "civic excellence" as their aim, it  was no longer neces- 
sary for them t o  make the assertion of its claims a principal 
element in their exposition. Secondly, for the sake of novelty they 
extended their range, including scientific and technical subjects, 
but handling them, and teaching their pupils to handle them, in  
a popular way. In  this stage of sophistry then, the sophist, though 
not a specialist, trenched upon the provinces of specialists; and 
accordingly Plato (Prot. 318 E) makes Protagoras pointedly refer 
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to 5ophists who, "when young men have made their escape from 
the arts, plunge them once more into technical study, and teach 
them such subjects as arithmetic, astronomy, geometry and 
music." The sophist of whom the Platonic Protagoras is here 
thinking was Hippias of Elis, who gave popular lectures, not only 
upon the four subjects just mentioned, but also upon grammar, 
mythology, family history, archaeology, Homerology and the edu- 
cation of youth. In  this polymath we see at  once the degradation 
of the sophistry of culture and the link which connects Protagoras 
and Prodicus with the eristics, who a t  a later period taught, not, 
like Hippias, all branches of learning, but a universally applicable 
method of disputation. 

Meanwhile, Gorgias of Leontini, who, as has been seen, had 
studied and rejected the philosophy of western Greece, gave to 
sophistry a new direction by bringing to the mother country the 
technical study of rhetoric-especially forensic rhetoric (Plato, 
Gorg. 454 B ;  cf. Aristotle, Rhet. 1354, b 26)-which study had 
begun in Sicily with Corax and Tisias nearly forty years before 
Gorgias was already advanced in years and rich in honours when, 
in 42'7, he visited Athens as the head of an embassy sent to solicit 
aid against Sjraiiise. Received ivith acclamation, he spent the 
rest of his long life in  central Greece, winning applause by the dis- 
play of his oratorical gifts and acquiring wealth by the teaching of 
rhetoric. There is  no evidence to show that a t  any period of his 
life he called himself a sophist; and, as Plato (Gorg. 449 A) makes 
him describe himself as a bljrwp, i t  is reasonable to suppose that 
he preferred that title. That he should do so was only natural, 
since his position as a teacher of rhetoric was already secure when 
Protagoras made his first appearance in  the character of a sophist; 
and, as Protagoras, Prodicus and the rest of the sophists of cul- 
ture offered a comprehensive education, of which oratory formed 
only a part, whilst Gorgias made no pretence of teaching "civic 
excellence" (Plato, Meno, 9 j  C),  and found a substitute for 
philosophy, not in  literature generally, but in the professional 
study of rhetoric alone, i t  would have been convenient if the dis- 
tinction between sophistry and rhetoric had been maintained. But 
though, as will be seen hereafter. these two sorts of education were 
sometimes distinguished, Gorgias and those who succeeded him as 
teachers of rhetoric, such as Thrasymachus of Chalcedon and 
Polus of Agrigentum, were commonly called by the title which 
Protagoras had assumed and brought into familiar use. 

Rhetorical sophistry, as taught by  Gorgias with special refer- 
ence to  the requirements of the law courts, led by an easy transi- 
tion to  political sophistry. During the century which had elapsed 
since the expulsion of the Peisistratids and the establishment of 
the democracy, the Athenian constitution had developed with a 
rapidity which produced an oligarchical reaction, and the discus- 
sion of constitutional principles and precedents, always familiar 
to the citizen of Athens, was thus abnormally stimulated. The 
Peloponnesian War, too, not only added a deeper interest to ordi- 
nary questions of policy, but also caused the relations of dis- 
sentient parties, of allied and belligerent states, of citizens and 
aliens, of bond and free, of Greeks and barbarians, to be eagerly 
debated in the light of present experience. I t  was only natural 
then that some of those who professed to prepare young Athenians 
for public life should give to their teaching a distinctively political 
direction; and accordingly we find Isocrates recognizing teachers 
of politics, and discriminating them at  once from those earlier 
sophists who gave popular instruction in the arts and from the 
contemporary eristics. T o  this class, that of the political sophists, 
may be assigned Lycophron, Alcidamas and Isocrates himself. 
For, though that celebrated personage would have liked to be 
called, not "sophist" but "political philosopher," and tried to  
fasten the name of "sophist" upon his opponents the Socratics, 
i t  is clear from his own statement that he was commonly ranked 
with the sophists, and that he had no claim, except on the score 
of superior popularity and success, t o  be dissociated from the 
other teachers of political rhetoric. I t  is true that he was not a 
political sophist of the vulgar type, that as a theorist he was 
honest and patriotic, and that, in addition to his fame as a teacher, 
he had a distinct reputation as a man of letters; but he was a 
professor of political rhetoric, and, as  such, in the phraseology of 

the day, a sophist. HP had already reached the height of his 
fame when Plato opened a rival school a t  the Academy, and 
pointedly attacked him in the Gorgias, the Phaedrzls and the Re- 
public. Thenceforward, there was a perpetual controversy between 
the rhetorician and the philosopher, and the struggle of educational 
systems continued until, i the next generation, the philosophers 
were left in possession of t?e field. 

While the sophistry of rhetoric led to  the sophistry of politics, 
the sophistry of culture led to  the sophistry of disputation. I t  
has been seen that the range of subjects recognized by Protagoras 
and Prodicus gradually extended itself, until Hippias professed 
himself a teacher of all branches of learning, including in his list 
subjects taught by artists and professional men, but handling them 
from a popular or non-professional point of view. The successors 
of the polymath claimed to possess and to communicate, not the 
knowledge of all branches of learning, but an aptitude for deal- 
ing with all subjects. which aptitude should make the knowledge 
of any suhject q~lperflllnl~s I n  other words, they cultivated skill 
in disputation. Now skill in disputation is plainly a valuable ac- 
complishment; and, as the Aristotelian logic grew out of the regu- 
lated disiussions of the eristics and theii pupils, tile ciisyuiailt 
sophistry of the 4th century deserves more attention and more 
respect than it  usually receives from historians of Greek thought. 
But when men set themselves to cultivate skill in disputation, 
regarding the matter discussed not as a serious issue, but as a 
thesis upon which to practise their powers of controversy, they 
learn to  pursue, not truth, but victory; and, their criterion of 
excellence having been thus perverted, they presently prefer: in- 
genious fallacy to solid reasoning and the applause of bystanders 
to the consciousness of honest effort. Indeed, the sophists generally 
had a special predisposition to error of this sort, not only because 
sophistry was from the beginning a substitute for the pursuit of 
truth, but also because the $uccessful professor, travelling from 
city to city, or settling abroad, could take no part in  public affairs, 
and thus was not a t  every step reminded of the importance of 
the "material" element of exposition and reasoning. Paradox, 
however, soon becomes stale, and fallacy wearisome. Hence, de- 
spite its original popularity, eristical sophistry could not hold its 
ground. The man of the world who had cultivated i t  in  his youth 
regarded it  in  riper years as a foolish pedantry, or a t  best as a 
propaedeutic exercise; while the serious student, necessarily pre- 
ferring that form of disputation which recognized truth as the end 
of this, as of other intellectual processes, betook himself to  one 
or other of the philosophies of the revival. 

I n  order to complete this sketch of the development of soph- 
istry in the latter half of the 5th century and the earlier half of 
the 4th, it  is  necessary next to  take account of Socrates and the 
Socratics. A foe to philosophy and a renegade from art,  Socrates 
took his departure from the same point as Protagoras, and moved 
in the same direction, that of the education of youth. Finding in 
the cultivation of "virtue" or "excellence" a substitute for the 
pursuit of scientific truth, and in disputation the sole means by 
which "virtue" or "excellence" could be attained, he resembled 
at  once the sophists of culture and the sophists of eristic. But, 
inasmuch as the "virtue" or "excellence" which he sought was 
that of the man rather than that of the official, while the dispu- 
tation which he practised had for its aim, not victory, but the 
elimination of error, the differences which separated him from the 
sophists of culture and the sophists of eristic were only less con- 
siderable than the resemblances which he bore to  both; and fur- 
ther, though his whole time and attention were bestowed upon 
the education of young Athenians, his theory of the relations of 
teacher and pupil differed from that of the recognized professors 
of education, inasmuch as the taking of fees seemed to him to 
entail a base surrender of the teacher's independence. The prin- 
cipal characteristics of Socrates's theory of education were ac- 
cepted, mutatis mutandis, by the leading Socratics. With these 
resemblances to  the contemporary professors of education, and 
with these differences, were Socrates and the Socratics sophists or 
not? To  this question there is no simple answer, yes or no. I t  is 
certain that Socrates's contemporaries regarded him as a sophist; 
and it  mas only reasonable that they should so regard him, because 
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in opposition to the physicists of the past and the artists of the 
present he asserted the claims of higher education. But, though 
according to the phraseology of the time he was a sophist, he 
was not a typical sophist-his principle that, while scientific truth 
is unattaindble by man, right opinion is the only basis of right 
action, clearly differentiating him f r o 3  all the other professors of 
"virtue." Again, as the Socratics-PlZto himself, when he estab- 
lished himself a t  the Academy, being no exception-were, like 
their master, educators rather than philosophers, and in their 
teaching laid especial stress upon discussion, they, too, were doubt- 
less regarded as sophists, not by Isocrates only, but by their 
contemporaries in general; and it may be conjectured that the 
disputatious tendencies of the Megarian school made it all the 
more difficult for Plato and others to  secure a proper apprecia- 
tion of the difference between dialectic, or discussion with a view 
to the discovery of truth, and eristic, or discussion with a view 
to victory. Changing circumstances, however, carry with them 
changes in the meaning and application of words. Whereas, so 
long as philosophy was in  abeyance Socrates and the Socratics 
were regarded as sophists of an abnormal sort, as soon as philo- 
sophy revived i t  was dimly perceived that, in so far as Socrates 
and the Socratics dissented from sophistry, they preserved the 
philosophical tradition. This being so, it  was found convenient to  
revise the terminology of the past, and to include in the philo- 
sophical succession those who, though not philosophers, had 
cherished the sacred spark. As for Socrates, he ranked himself 
neither with the philosophers, who professed to know, nor with the 
sophists, who professed to teach; and, if he sometimes described 
himself as a +~Xbcro+os he was careful to indicate that he pre- 
tended to no other knowledge than that of his own limitations. 

I t  would seem then, ( I )  that popular nomenclature included 
under the term "sophist" all teachers-whether professors, or like 
Socrates, amateurs-who communicated, not artistic skill, nor 
philosophical theory, but a general or liberal education; ( 2 )  that, 
of those who were commonly accounted sophists, some professed 
culture, some forensic rhetoric, some political rhetoric, some 
eristic, some (i.e., the Socratics) dialectic; (3) that the differences 
between the different groups of sophists were not inconsiderable, 
and that in particular the teaching of the rhetoricians was distinct 
in origin, and, in so far as its aim was success in a special walk 
of life, distinct in character, from the more general teaching of 
the sophists of culture, the eristics, and the dialecticians, while 
the teaching of the dialecticians was discriminated from that of 
the rest, in so far as the aim of the dialecticians was truth, or 
a t  least the bettering of opinion; and, consequently, (4) that, in 
awarding praise and blame to sophistry and its representatives, the 
distinctive characteristics of the groups above enumerated must 
be studiously kept in view. 

Lapse of time and change of circumstances brought with them 
not merely changes in the subjects taught, but also changes in the 
popular estimate of sophistry and sophists. The first and most 
obvious sentiment which sophistry evoked was an enthusiastic 
and admiring interest. The sophist seemed to his youthful hearers 
to  open a new field of intellectual activity and thereby to add a 
fresh zest to existence. But in proportion to the fascination which 
he exercised upon the young was the distrust which he inspired 
in their less pliable elders. Not only were they dismayed by the 
novelty of the sophistical teaching, but also they vaguely per- 
ceived that it  was subversive of authority, of the authority of 
the parent over the child as well as of the authority of the state 
over the citizen. Of the two conflicting sentiments, the favour of 
the young, gaining as years passed away, naturally prevailed; 
sophistry ceased to be novel, and attendance in the lecture-rooms 
of the sophists came to be thought not less necessary for the 
youth than attendance in the elementary schools for the boy. The 
lively enthusiasm and the furious opposition which greeted Pro- 
tagoras had now burnt themselves out, and before long the sophist 
was treated by the man of the world as  a harmless, necessary 
pedagogue. 

Re la t ions  of Sophistry t o  Educat ion,  L i t e r a t u r e  a n d  
Philosophy.-If then the sophists, from Protagoras to  Isocrates, 
were before everything educators, it becomes necessary to inquire 

whether their labours marked or promoted an advance in educa- 
tional theory and method. At the beginning of the 5th century 
B.C. every young Greek of the better sort already received rudi- 
mentary instruction, not only in  music and gymnastics, but also 
in reading and writing. Further, in  the colonies, and especially 
the colonies of the West, philosophy and ar t  had done something 
for higher education. Thus in Italy the Pythagorean school was, 
in the fullest sense of the term, an educational institution; and in 
Sicily the rhetorical teaching of Corax and Tisias was presumably 
educational in the same sense as the teaching of Gorgias. But in 
central Greece, where, a t  any rate down to the Persian Wars, 
politics, domestic and foreign, were all-engrossing, and left the 
citizen little leisure for self-cultivation, the need of a higher 
education had hardly made itself felt. The overthrow of the 
Persian invaders changed all this. Henceforward the best of 
Greek art, philosophy and literature gravitated to  Athens, and with 
their concentration and consequent development came a general 
and growing demand for teaching. As has been seen, i t  was just 
a t  this period that philosophy and art ceased to be available for  
educational purposes, and accordingly the literary sophists were 
popular precisely because they offered advanced teaching which 
was neither philosophical nor artistic. Their recognition of the de- 
mand and their attempt to satisfy it  are no small claims to dis- 
tinction. That, whereas before the time of Protagoras there was 
little higher education in the colonies and less in central Greece, 
after his time attendance in the lecture-rooms of the sophists 
was the customary sequel to attendance in the elementary schools, 
is a fact which speaks for itself. 

But this is not all. The education provided by the sophists of 
culture had positive merits. When Protagoras included in his 
course, grammar, style, interpretation of the poets and oratory, 
supplementing his own continuous expositions by disputations in 
which he and his pupils took part, he showed a not inadequate 
appreciation of the requisites of a literary education; and it  may 
be conjectured that his comprehensive programme, which Prodicus 
and others extended, had something to do with the development 
of that versatility which was the most notable element in  the 
Athenian character. 

There is less to  be said for the teachers of rhetoric, politics and 
eristic, who, in limiting themselves each to a single subject-the 
rhetoricians proper or forensic rhetoricians to one branch of 
oratory, the politicians or political rhetoricians to another, and 
the eristics to disputation-ceased to be educators and became 
instructors. Nevertheless, rhetoric and disputation, though a t  the 
present day strangely neglected in English schools and universities, 
are, within their limits, valuable instruments; and, as specialization 
in teaching does not necessarily imply specialization in learning, 
many of those who attended the lectures and the classes of a 
rhetorician or an eristic sought and found other instruction else- 
where. I t  would seem then that even in its decline sophistry had 
its educational use. But in any case i t  may be claimed for its 
professors that in  the course of a century they discovered and 
turned to account most of the instruments of literary education. 

With these considerable merits, normal sophistry had one defect, 
its indifference to truth. Despairing of philosophy-that is to  
say, of physical science-the sophists were prepared to go all 
lengths in scepticism. Accordingly the epideictic sophists in ex- 
position, and the argumentative sophists in debate, one and all, 
studied, not matter but style, not accuracy but effect, not proof 
but persuasion. I n  short, in their hostility to  science they refused 
to handle literature in a scientific spirit. That  this defect was 
serious was dimly apprehended even by  those who frequented 
and admired the lectures of the earlier sophists; that it  was fatal 
was clearly seen by Socrates, who, himself commonly regarded as 
a sophist, emphatically reprehended, not only the taking of fees, 
which was after all a mere incident, objectionable because it  
seemed to preclude independence of thought, but also the funda- 
mental disregard of truth which infected every part and every 
phase of sophistical teaching. T o  these contemporary censures 
the modern critic cannot refuse his assent. 

To literature and to oratory the sophists rendered good service. 
Themselves of necessity stylists, because their professional suc- 
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cess largely depended upon skilful and effective exposition, the 
sophists both of culture and of rhetoric were professedly teachers 
of the rules of grammar and the principles of written and spoken 
discourse. Thus, by example as well as by precept, they not only 
taught their hearers to  value literary and oratorical excellence, 
but also took the lead in fashioning the style of their time. Their 
influence in these respects was weighty and important. Whereas, 
when sophistry began, prose composition was hardly practised in 
central Greece, the sophists were still the leaders in literature and 
oratory when Plato wrote the Republic, and they had hardly lost 
their ~os i t ion  when Demosthenes delivered the Philippics. I n  fact, 
i t  is not too much to say that it was the sophists who provided 
those great masters with their consummate instrument, and it de- 
tracts but little from the merit of the makers if they were them- 
selves unable to draw from it its finer tones. 

The relation of sophistry t o  philosophy was throughout one of 
pronounced hostility. From the days of Protagoras, when this 
hostility was triumphant and contemptuous. to the days of Isoc- 
rates, when it  was jealous and bitter, the sophists were declared 
and consistent sceptics. But, although Protagoras and Gorgias 
h ~ d  exami-ed the teaching of their predecessors so far as to satisfy 
themselves of its futility and to draw the sceptical inference, their 
study of the great problem of the day was preliminary to their 
sophistry rather than a part of i t ;  and, as the overthrow of philo- 
sophy was complete and the attractions of sophistry were all- 
powerful, the question "What is knowledge?" ceased for a time 
to claim or to  receive attention. There is, then, no such thing as 
a "sophistical theory of knowledge." Similarly, the recognition 
of a "sophistical ethic" is, to  say the least, misleading. I t  may 
have been that the sophists' preference of seeming to reality, of 
success to truth, had a mischievous effect upon the morality of 
the time; but it is clear that they had no common theory of ethics, 
and there is no warrant for the assumption that a sophist, as 
such, specially interested himself in ethical questions. When 
Protagoras asserted "civic excellence" or "virtue" to be the end 
of education, he neither expressed nor implied a theory of morality. 
Prodicus in  his platitudes reflected the customary morality of the 
time. Gorgias said plainly that he did not teach "virtue." If 
Hippias, Polus and Thrasymachus defied conventional morality, 
they did so independently of one another, and in this, as in other 
matters, they were disputants maintaining paradoxical theses, 
rather than thinkers announcing heretical convictions. The 
morality of Isocrates bore a certain resemblance to that of 
Socrates. I n  short, the attitude of the sophists towards inquiry 
in general precluded them, collectively and individually, from 
attachment t o  any particular theory. Yet among the so-called 
sophists there were two who had philosophical leanings, as appears 
in their willingness to be called by the title of philosopher. First, 
Socrates, whilst he conceived that the physicists had mistaken 
the field of inquiry, absolute truth being unattainable, main- 
tained, as has been seen, that one opinion was better than an- 
other, and that consistency of opinion, resulting in consistency of 
action, was the end which the human intellect properly proposes 
to itself. Hence, though an agnostic, he was not unwilling to be 
called a philosopher, in so far as he pursued such truth as was 
attainable by  man. Secondly, when sophistry had begun to fall 
into contempt, the political rhetorician Isocrates claimed for hiin- 
self the time-honoured designation of philosopher, "herein," says 
Plato, "resembling some tinker, bald-pated and short of stature, 
who, having made money, knocks off his chains, goes to the bath, 
buys a new suit, and then takes advantage of the poverty and 
desolation of his master's daughter to  urge upon her his odious 
addresses" (Rep. vi. 495 E). I t  will be seen, however, that neither 
Socrates nor Isocrates was philosopher in any strict sense of the 
word, the speculative aims of physicists and metaphysicians being 
foreign to the practical theories both of the one and of the other. 
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SOPHOCLES (495-406 B.c.), Greek tragic poet, the son of 

Sophillus, was born at  Colonus in  the neighbourhood of Athens. 
The date assigned for the poet's birth is in accordance with the 
tale that young Sophocles, then a pupil of the musician Lamprus, 
was chosen to lead the chorus of boys in the celebration of the 
victory of Salamis (480 B.c.). The time of his death is fixed by  
the allusions to it in the Frogs of Aristophanes and in the Muses, 
a lost play of Phrynichus, the comic poet, which were both pro- 
duced in 405 B.C. Apart from tragic victories, the event of Sopho- 
cles' life most fully authenticated is his appointment, a t  the age 
of 55, as one of the generals who served with Pericles in the 
Samian War (440-439 B.c.). Conjecture has been rife as to the 
possibility of his here improving acquaintance with Herodnt~is, 
whom he probably met some years earlier a t  Athens. But the 
distich quoted by Plutarch- 

9- P !  ircu,,v '1Ipu86, I t t & v  ZU+UKA;> i ~ s w v  &v 
IIivr' hi ?revr?j~ovra- 

is a slight ground on which to reject the stronger tradition, acccrd- 
ing to which Herodotus was ere this established at  Thurii. The 
fact of Sophocles' generalship is the less surprising if taken in 
connection with the interesting remark of his biographer (whese 
Life, though absent from the earliest ms. through some mischance, 
bears marks of an Alexandrian origin) that he took his full share 
of civic duties, and even served on foreign embassies. The large 
acquaintanceship which this implies, not only in Athens, but in 
Ionic cities generally, is a point of main importance in considering 
the opportunities of information at  liis command. 

The testimony borne by Aristophanes in the Frogs t o  the 
amiability of the poet's temper (6 6' eii~oXosp4v ivOdr6', eij~oXos 6' 
&KC;) agrees with the record of his biographer that he was univer- 
sally beloved. And the anecdote recalled by Cephalus in Plato's 
Republic, that Sophocles welcomed the release from the passions 
which is brought by age, accords with the spirit of his famous Ode 
to Love in the Antigone. The Sophocles who, according to Aris- 
totle (Rhet. iii. 18), said of the government of the Four Hundred 
that i t  was the better of two bad alternatives (probably the same 
who was one of the probzrli), may or may not have been the poet. 
Other gossiping stories are hardly worth repeating-as that Peri- 
cles rebuked his love of pleasure and thought him a bad general, 
though a good poet; that he humorously boasted of his own 
"generalship" in affairs of love; or that he said of Aeschylus that 
he was often right without knowing it, and that Euripides repre- 
sented men as they are, not as they ought to  be. (This last anec- 
dote has the authority of Aristotle.) And the story of his indict- 
ment by his son, Iophon, for incompetence t o  manage his affairs- 
to which Cicero has given some weight by quoting i t  i n  the De 
senectute-appears to be really traceable to Satyrus (P. c. 200  

B.c.), the same author who gave publicity to the-most ridiculous 
of the various absurd accounts of the poet's death-that his breath 
failed him for  want of a pause in reading some passage of the 
Antigone. Satyrus is a t  least the sole authority for the defence of 
the aged poet, who, after reciting passages from the Oed. Col., is 
supposed to have said to  his accusers, "If I am Sophocles I am no 
dotard, and if I dote I am not Sophocles." 

There is a tradition that Sophocles, because of the weakness of 
his voice, was the first poet who desisted from acting in his own 
plays. Various minor improvements in decoration and stage car- 
pentry are attributed to him. I t  is more interesting, if true, that 
he wrote his plays having certain actors in his eye; that he formed 
an association for the promotion of liberal culture; and that he 
was the first to  introduce three actors on the stage. I t  is asserted 
on the authority of Aristoxenus that Sophocles was also the first 
to employ Phrygian melodies. Ancient critics had also noted his 
familiarity with Homer, especially with the Odyssey, !lis power of 
selection and of extracting an exquisite grace from all he touched 
(whence he was named the "Attic Bee"), his mingled felicity and 
boldness, and, above all, his subtle delineation of human nature 
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and feeling. 

His minor poems, elegies, paeans, etc., have all perished; and of 
his IOO and odd dramas only seven remain. These all belong to 
the period of his maturity (he had no decline) ; and not only the 
titles but some scanty fragments of more than go others have been 
preserved. Sui'das says that "Sophocles began the practice of 
pitting play against play, instead of the tetralogy." If it  were 
meant that Sophocles did not exhibit tetralogies, this statement 
would have simply to be rejected. For the word of Sui'das (A.D. 
950) has no weight against quotations from the lists of tragic 
victories ( ~ L ~ u u K u ~ ~ ~ L ) ,  which there is no other reason for dis- 
crediting. But i t  seems probable that the trilogy had ceased to be 
the continuous development of one legend or cycle of legends-if, 
indeed, i t  ever was so exclusively; and if a Sophoclean tetralogy 
was still linked together by some subtle bond of tragic thought or 
feeling, this would not affect the criticism of each play considered 
as an artistic whole. And these changes, or something like them, 
may have given rise to the statement of Sui'das. 

If the diction of Sophocles sometimes reminds his readers of 
the Odyssey, the subjects of his plays were more frequently 
chosen from those later epics which subsequently came to be 
embodied in the epic cycle, including probably, though there is no 
mention of such a thing, some early version of the Argonautic 
story. I n  one or other of these heroic poems the legends of all the 
great cities of Hellas were by this time embodied, and Sophocles 
drew from these the materials for his more concentrated art, 
much as Shakespeare made use of Hollingshed or Plutarch, or as 
the subjects of Tennyson's Idylls o f  the King were taken from Sir 
Thomas Malory. 

The principle of selection seems to have been simply his per- 
ception of the tragic possibilities of a particular fable. But to say 
that subsidiary or collateral motives were never present to  
Sophocles in  the selection of a subject would be beyond the mark. 
His first drama, the Triptolemzu, must have been full of local 
colouring; the Ajax appealed powerfully to the national pride; 
and in the Oedipus Coloneus some faint echoes even of oligarchi- 
cal partisanship may be possibly discerned (see below). But 
even where they existed, such motives were collateral and sub- 
sidiary; they were never primary. All else was subordinated t o  
the dramatic, or, in other words, the purely human, interest of 
the fable. This central interest is even more dominant and per- 
vading in Sophocles than the otherwise supreme influence of re- 
ligious and ethical ideas. The idea of destiny, for example, was of 
course inseparable from Greek tragedy. I t s  prevalence was one of 
the conditions which presided over the ar t  from its birth, and, 
unlike Aeschylus, who wrestles with gods, Sophocles simply ac- 
cepts it, both as a datum of tradition and a fact of life. But in  
the free handling of Sophocles even fate and providence are 
adminicular to tragic art. They are instruments through which 
sympathetic emotion is awakened, deepened, intensified. And, 
while the vision of the eternal and unwritten laws was holier yet, 
for it was not the creation of any former age, but rose and culmi- 
nated with the Sophoclean drama, still t o  the poet and his Peri- 
clean audience this was no abstract notion, but was inseparable 
from their impassioned contemplation of the life of man-so great 
and yet so helpless, aiming so high and falling down so far, a 
plaything of the gods and yet essentially divine. 

Sophocles is often praised for skilful construction. But the 
secret of his skill depends in large measure on the profound way 
in which the central situation in each of his fables has been con- 
ceived and felt. Concentration is the distinguishing note of 
tragedy, and it  is by greater concentration that Sophocles is dis- 
tinguished from other tragic poets. In  the Septem contra Thebas 
or the Prometheus of Aeschylus there is still somewhat of epic 
enlargement and breadth; in the Heczdba and other dramas of 
Euripides separate scenes have an idyllic beauty and tenderness 
which affect us more than the progress of the action as a whole. 
But in following a Sophoclean tragedy we are carried steadily and 
swiftly onward, looking neither to the right nor to  the left; the 
more elaborately any scene or single speech is wrought the more 
does it  contribute to  enhance the main emotion, and if there is a 
deliberate pause it is felt either as a welcome breathing space or 

as the calm of brooding expectancy. 
The seven extant tragedies probably owe their preservation to 

some selection made for  educational purposes in Alexandrian 
times. A yet smaller "syllog~" of three plays (Ajax,  Electra, 
Oedipus Tyranlzus) continued current amongst Byzant i~e  students 
and many more copies of these exist than is the case with the 
other four. Of these four the Antigone seems to have been the 
p o s t  popular, while an inner circle of readers were specially 
attracted by the Oedipzts Coloneus. 

N o  example of the poet's earliest manner has come down to us. 
The Antigone certainly belongs to  the Periclean epoch. Modern 
readers have thought i t  strange that Creon, when convinced, goes 
to bury Polynices before attempting to release Antigone. I t  is 
obvious how this was necessary to the catastrophe, but it  is also 
true to character, for Creon is not moved by compunction for the 
maiden nor by anxiety on Haemon's account, but by the fear of 
retribution coming on himself and the State, because of the sacred 
law of sepulture which he has defied. Antigone is the martyr of 
natural affection and of the religion of the family. But, as Kaibel 
pointed out, she is also the high-born Cadmean maiden, whose 
defiance of the oppressor is accentuated by  the pride of race. She 
despises Creon as an upstart, who has done outrage not only to  
eternal ordinance, but to the rights of the royal house. 

The Ajax, that tragedy of wounded honour, still bears some 
traces of Aeschylean influence, and may be even earlier than the 
Antigone. The construction of the Ajax has been adversely crit- 
icized, but without sufficient reason. If it has not the concentra- 
tion of the Antigone, or of the Oedipus Tyra~z~zzts, i t  has a continu- 
ous movement which culminates in the hero's suicide, and develops 
a fine depth of sympathetic emotion in the sequel. 

I n  the King Oedipus the poet attains to the supreme height of 
dramatic concentration and tragic intensity. The drama seems 
to have been produced soon after the outbreak of the Pelopon- 
nesian War. The worship of the Delphic Apollo is associated with 
a profound sense of the value and sacredness of domestic purity, 
and in the command to drive out pollution there is possibly an 
implied reference to  the expulsion of the Alcmaeonidae. 

The Electra, a less powerful drama, is shown by the metrical 
indications to be somewhat later than the Oedipus Rex. Electra's 
heroic impulse, the offspring of filial love, through long endurance 
hardened into a "fixed idea," is irrepressible, and Orestes, sup- 
ported by Pylades, goes directly to his aim in obedience to Apollo. 
But nothing can exceed the tenderness of the recognition scene- 
lines 1098-1321, and the description of the falsely reported chariot 
race (681-763) is full of spirit. 

I n  the Trachinian Maidens there is a transition towards that 
milder pathos which Sophocles is said to have finally approved 
( I ~ ~ L K ~ T U T O V  ~ a i  ~ P L U T O V ) .  The fate of Deianira is tragic indeed. 
But in her treatment of her rival, Iole, there are modern touches 
reminding one of Shakespeare. The play may have been produced 
a t  a time not far removed from the peace of Nicias. The  "modern" 
note is even more conspicuous in the Philoctetes, where the inward 
conflict in the mind of Neoptolemus, between ambition and friend- 
ship, is delineated with equal subtlety and force, and the contrast 
of the ingenuous youth with the aged solitary, in whom just re- 
sentment has become a dominant idea, shows great depth of 
psychological insight. The contending interests are reconciled by 
the intervention of the deified Heracles. The PIziloctetes is known 
to have been produced in the year 408 B.c., when Sophocles was 
87 years old. The Oedipus Coloneus is said to  have been brought 
out after the death of Sophocles by  his grandson in the archonship 
of Micon, 402 B.C. Theseus in Euripides (Supplices) is the first 
citizen of a republic. I n  this drama he is the king whose word is 
law, and he is warned by Oedipus to avoid the madness of revo- 
lutionary change (lines 15,361-538). The  tragic story of Oedipus 
is resumed, but in a later and deeper strain of thoughtful emotion. 
Once more the noble spirit, rejected by man, is accepted by the 
gods. The eternal laws have been vindicated. Their decrees are 
irreversible, but the involuntary unconscious criminal is not finally 
condemned. H e  has no more hope in this world, but is in mys- 
terious communion with unseen powers. The sufferer is now a 
holy person and an author of blessing. 
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The spectator of a Sophoclean tragedy was invited to witness 

the supreme crisis of an individual destiny, and was possessed at  
the outset with the circumstances of the decisive moment. Ex- 
cept in the Trachiniae, where the retrospective soliloquy of 
Deianira is intended to emphasize her lonely position, this ex- 
position is effected through a brief dialogue, in which the pro- 
tagonist may or may not take part. In  the Oedipus Tyrannus 
the king's entrance and his colloquy with the aged priest intro- 
duce the audience at once to the action and to the chief person. 
I n  the Ajax and Philoctetes the entrance or discovery of the hero 
is made more impressive by  being delayed. Immediately after 
the prologos the chorus enter, numbering 15, either chanting in 
procession as  in the Antigone and Oedipus Tyrannus, or dis- 
persedly as  in the Oedipus Coloneus and Philoctetes, or, thirdly, 
as in the Electra, where, after entering silently during the monody 
of the heroine, and taking u p  their position in the orchestra, they 
address her one by  one. With one exception, the chorus, having 
once entered, remain to  the end. They a!~ays stand in some care- 
fully adjusted relation to the principal figure. The elders of 
Thebes, whose age and coldness throw into relief the fervour and 
A,. - 
LUC Cles0Liiu11 u i  Arliigurle, are the very men to reaiize  he 
calamity of Oedipus, and, while horror-stricken, to lament his 
fall. The rude Salaminian mariners are loyal to Ajax, but cannot 
enter into his grief. The Trachinian maidens would gladly support 
Deianira, who has won their hearts, but they are too young and 
inexperienced for the task. The noble Argive women can sym- 
pathize with the sorrows of Electra, but no sympathy can soothe 
her distress. 

The parodos of the chorus is followed by the first scene or 
epeisodion, with which the action may be said to begin. For in 
the course of this the spectator's interest is strongly roused by 
some new circumstance involving an unforeseen complication- 
the awakening of Ajax ( A j . ) ,  the burial of Polynices (An t . ) ,  the 
dream of Clytaemnestra (El . ) ,  the dark utterance of Teiresias 
(Oed.  Tyr . ) ,  the arrival of Lichas with Iole (Trach.) ,  the report 
of Ismene announcing Creon's coming (Oed. Col.), the sudden 
entreaty of Philoctetes crossed by the entrance of the pretended 
mariner (Phil .) .  The action from this point onwards is like a 
steadily flowing stream into which a swift and turbulent tribu- 
tary has suddenly fallen, and the interest advances with rapid 
and continuous climax until the culmination is reached and the 
catastrophe is certain. The manner in which this is done, through 
the interweaving of dialogue and narration with the various 
lyrical portions, is very different in  different dramas, one of the 
principal charms of Sophocles being his power of ingenious varia- 
tion in the employment of his resources. Not less admirable is 
the strength with which he sustains the interest after the 
peripeteia, whether, as in the Antigofie, by heaping sorrow upon 
sorrow, or, as in the first Oedipus, by passing from horror to 
tenderness and unlocking the fountain of tears. (A tragic action 
has five stages, whence the five acts of the modern drama: the 
start, the rise, the height, the change, the close.) The extreme 
point of boldness in arrangement is reached in the Ajax, where 
the chorus of Tecmessa, having been warned of the impending 
danger, depart severally in quest of the vanished hero, and thus 
leave not only the stage but the orchestra vacant for the soliloquy 
that precedes his suicide. 

The  proportion of the lyrics to the level dialogue is considerably 
less on the average in Sophocles than in Aeschylus, as might be 
expected from the development of the purely dramatic element, 
and the consequent subordination of the chorus to the protagonist. 
I n  the seven extant plays the lyrical portion ranges from one- 
fifth to nearly one-third, being highest in the Antigone and lowest 
in the Oedipus Tyrannus.  

The union of strict symmetry with freedom and variety, which 
is throughout characteristic of the work of Sophocles, is especially 
noticeable in his handling of the tragic metres. I n  the iambics 
of his dialogue, as  compared with those of Aeschylus, there is an 
advance which may be compared with the transition from "Mar- 
lowe's mighty line" to the subtler harmonies of Shakespeare. 
Felicitous pauses, the linking on of line to line, trisyllabic feet in- 
troduced for special effects, alliteration both hard and soft, length 

!f speeches artfu!!y suited to character and situation, adaptatior, 
~f the caesura to the feeling expressed, are some of the points 
vhich occur most readily in thinking of his senarii. A minute 
speciality may be noted as illustrative of his manner in this re- 
spect. Where a line is broken by a pause towards the end and 
.he latter phrase runs on into the following lines, elision some- 
imes takes place between the lines, e.g. (Oed. Tyr., 332-333) :- 

'EycS ~f i r '  b,uav~bv acre o' &Xyvv&. ri TUG~' 
i iXhws kh&yxecs 

rhis is called synaphea, and is peculiar to Sophocles. 
H e  differentiates more than Aeschylus does between the metres 

o be employed in the K O ~ ~ O L  (including the ~0 ,upa~i~dL)  and 
n the choral odes. The dochrnius, cretic, and free anapaest are 
:mployed chiefly in the K O ~ ~ O I .  I n  the stasima he has greatly 
feveloped the use of logaedic and particularly of glyconic 
-hythms, and far less frequently than his predecessor indulges in 
ong continuous runs of dactyls or trochees. The light trochaic 
L -L "-, SO frequent, in Aeschyius, is comparat~vely 

+are in Sophocles. I f ,  from the very severity with which the 
:horal element is subordinated to the purely dramatic, his lyrics 
lave neither the magnificent sweep of Aeschylus nor the "linked 
jweetness" of Euripides, they have a concinnity and point, a 
lirectness of aim, and a truth of dramatic keeping, more perfect 
.han is to be  found in either. And even in grandeur it  would be 
nard to  find many passages to  bear comparison with the second 
jtasimon, or central ode, either of the Antigone (~ir8aipoves o f u ~  
< a ~ & v )  or the first Oedipus (ei' poi @veil? q!dpov~i). Nor does 
mything in Euripides equal in grace and sweetness the famous 
zulogy on Coloneus (the poet's birthplace) in the Oedipus Colon- 
?US. 

BIBLIOCRAPHY.-SO~~OC~~~ was edited (probably from the Venetian 
rnss.) by Aldus Manutius, with the help of Musurus, in 1502. The 
Juntine editions, in which the text of Aldus was slightly modified with 
the help of Florentine mss., were published in 1522, 1547, respectively. 
An edition of the Scholia, very nearly corresponding to those on the 
margin of the Medicean or chief Laurentian ms. (La or L) ,  previ- 
ously appeared at Rome in 1518. The first great modification of the 
text was due to Turnebus, who had access to the Parisian mss. ; but he 
was not fortunate in his selection. The earliest editors had been aware 
that the traditional arrangement of the metres was faulty, but little 
way had been made towards a readjustment. Now it so happens that 
the Parisian ms. T, which is a copy of the recension of Triclinius, an 
early 14th century scholar, contains also the metrical views of the same 
editor; and, having found (as he erroneously supposed) a sound 
authority, Turnebus (1552) blindly adopted it, and was followed in 
this by H. Stephanus (1568), and by Canter in Holland (1579), who 
was the first to recognize the arrangement of the odes in strophe and 
antistrophe. The error was to a large extent corrected by Brunck 
(1786), who rightly preferred Par. A (2712), a 13th century ms., 
belonging, as it happened, to the same family with Ven. 467, which 
Aldus had mainly followed. Thus after nearly three centuries the text 
returned (though with conjectural variations) into the former channel. 
Musgrave's edition was published posthumously in 1800, and Gilbert 
Wakefield had published a selection shortly before. Erfurdt in Ger- 
many then took up  the succession, and his edition formed the basis 
of Hermann's, whose psychological method set the example of a new 
style of commentary which was adopted by Wunder. A new era 
commenced with Peter Elmsley's collation of the Laurentian ms. 
(made in 1818, but only published in full after his death). His 
transcription of the Scholia still exists in the Bodleian library. The 
most important German commentaries since Hermann's have been 
those of L. Campbell (1871-81) ; N. Wecklein, (1875-80) ; F. W. 
Schneidewin ( 7  vols., 1880-86) ; R. C. Jebb (7 vols., with Eng. :rans., 
1885-96). See also Sophocles (Greek and English trans. F. Star, Loeb 
ed., 2 vols., 1912-13) ; Sophocles (Greek and French, P. Masqueray. 
1922, etc.). Editions of one or more dramas worth consulting are: 
P. Elmsley, Oedipus Tyrannus (1821) and Oedipus Colonez, (1823) ; 
C. A. Lobeck, Ajax (1835) ; A. Bock!, Antigone (1843) ; J. W. Donald- 
son, Antigone (1848) ; 0. Jahn, Electra (1872) ; J .  William White, 
Oedipus Tyrannus (1889) ; J. E. Sheppard, Oedipus Tyrannus (Greek 
and English, 1920). See G. Kaibel, De Sophoclh Antigona (1897). 
There are many translations into modern languages. See R. C. Jebb, 
The Tragedies of Sophocles (prose, reprinted in I vol., 1905). See also 
L. Campbell, Tragic Drama in Aeschylus, Sophocles and Shakespeare 
(1904) ; J. W. MacKail, Lectures on Greek Poetry (1911) ; and A. E. 
Haigh, The Attic Theatre (rev. A. W. Pickard, Cambridge, 1907). 

SOPHRON, of Syracuse, writer of mimes, flourished about 
430 B.C. H e  was the author of prose dialogues in the Doric 
dialect, containing both male and female characters, some serious, 
others humorous in style, and depicting scenes from the daily 
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life of the Sicilian Greeks. Plato is said to have been devoted to 
them. Some idea of their general character may be gathered 
from the 2nd and 15th idylls of Theocritus, which are said to have 
been imitated from Sophron. 

Fragments edit. in H. L. Ahrens, De graecae linguae dialectis (1843), 
ii.; separately by C. J. Botzon (1867) ; and see his De Sophvone et 
Xenarcho ?~zimograplzis (18 j6). 

SOPRANO (a variant of Ital. sovrano, supreme, sovereign), 
in music, the highest class of human voice, the term being often 
restricted to that range in the female voice, "treble" being. used 
of a boy's voice. Male soprani, either natural or artificially pro- 
duced, as formerly in the castrati of the papal choirs (see 
EUNUCH), are also found. 

SOBRON (German adenburg) ,  Hungary, on an important 
route from Transdanubia to Vienna through the so-called "Oden- 
burg Gate" between the Leitha mts. and Rosalien mts. Through 
this gap German forms of culture have penetrated and Sopron has 
in part the appearance of a west European town. The critical 
site has been continuously occupied since pre-Roman times, a 
Roman colony, Scarabantia, having existed there, and has a wealth 
of old buildings, notably the 13th century Benedictine church, 
the 15th century church of St. Michael in Gothic style and the 
17th century Dominican church. Pop. (1930)~ 3 5,895, about 50% 
German. 

SOPWITH, THOMAS OCTAVE MURDOCH (1888- 
), British airman and inventor, was educated a t  Cottesmore 

and at  Seafield Engineering college. Having won the Baron de 
Forest Prize of f4,ooo for a flight from England to the Continent 
in 1910, in 1912 he founded the Sopwith Aviation Co., Ltd., at 
Kingston-on-Thames. During World War I this firm designed 
and produced large numbers of aeroplanes and seaplanes for the 
British Government. Sopwith also became joint managing director 
of the H.  G. Hawker Engineering Co., Ltd., Kingston-on-Thames. 
H e  received the C.B.E. in 1918. In  1934 and 1937 he unsuccess- 
fully challenged for the America's Cup ( q . ~ . ) .  

SORA, a city of Latium, Italy, in the province of Frosinone 
77 mi. N. by W. of that town on the railway between Roccasecca 
and Avezzano, 920 ft. above sea level. Pop. (1936) 7,443 (town) ; 
20,841 (commune). I t  is built in a plain on the banks of the 
Liris. This part of the valley is the seat of some important paper- 
mills and other factories. On the precipitous rock above the 
town (1,768 ft.)  which guards the Liris valley and the entrance 
to the Abruzzi are remains of polygonal walls of the citadel of 
the original Volscian town. There are also remains of iilediaeval 
fortifications, and the Cathedral is a building of 1229. 

Sora, an ancient \'olscian town, was thrice captured by the 
Romans, in 345, 314 and 305 B.c., before they managed, in 303, 
by means of a colony 4,000 strong, to confirm its annexation. 
Under Augustus it was colonized by soldiers of the legio IV. 
Sorana, which had been mainly enrolled there. Sora was the birth- 
place of the Decii, Attilius Regulus, and Lucius Mummius. 

See A. Lauri, Sora (Isola del Liri, 1913). 
SORABJI, CORNELIA (1866- ), Indian author and 

publicist, born a t  Nasik, was a daughter of the Rev. Sorabji Khar- 
sedji, an agent of the Church Missionary Society at  Poona, and 
of Francina Sorabji, a Hindu convert and educational pioneer. 
The first girl student of the Deccan college, Poona, Cornelia gradu- 
ated in 1887, went to Somerville, Oxford, in 1888 as a scholar, 
and in 1893 received the B.C.L. of Oxford. In  1904 she was ap- 
pointed a legal adviser to the court of wards, Bengal, and later 
held the same position in Behar and Orissa, and Assam. In  these 
and other provinces she rendered very effective service to female 
landowners who suffered from the handicap of the purdah system. 
Miss Sorabji was awarded the Kaisar-i-Hind gold medal in 1909 
and received the bar of the first class in 1922. She was enrolled 
in 1921 as a vakil of the Allahabad High Court. I n  1923, soon 

after the removal of the sex disqualification she was called to the 
bar by Lincoln's Inn, and returned to India to practise. 

Her best known books were Love  and Li fe  Behind t he  Purdah 
(1901) and Su~t-Babies  ( ~ g o q ) ,  of which there was a second series 
in 1920. She also published Betweefz the Twilights (1908), Indialz 
Tales o f  the Great Ones (1916), the Pzdrdalz~mslzi~z (1917) and 
Therefore (1924). 

SORACTE, a mountain in the province of Rome, Italy. 
I t  is a narrow, isolated limestone ridge, some j m. S.E. of Civita 
Castellana, and 33 m. in length. The highest summit is 2,267 ft. 
above sea-level; just below is a monastery originally founded 
about 748 by Carloman, son of Charles Martel (the altar has 
fragments of sculptures of this period). Owing to the isolated 
position of the mountain the view is magnificent, and Soracte 
is a conspicuous object in the landscape, being visible from Rome. 

SORANUS, Greek physician, born a t  Ephesus, lived during 
the reigns of Trajan and Hadrian (A.D. 98-138). According to 
Sui'das, he practised in Alexandria and subsequently in Rome. He 
was the chief representative of the school of physicians known as 
"methodists." Two treatises by him are extant: O n  Fractures 
(in J .  L. Ideler, Physici e t  medici  minores, i. 1841) and O n  Mid-  
zeifery and the Diseases of W o m e n  (first printed in 1838, later 
by V. Rose, in 1882, with a 6th-century Latin translation by 
Moschio). The work of Soranus on midwifery was the source of 
many works on obstetrics; the book also contains a chapter on the 
care and feeding of infants. Of his most important work ( O n  
Acute and Chronic Diseases) only a few fragments in Greek re- 
main, but we possess a complete Latin translation by  Caelius 
Aurelianus (5th century). The Li fe  of Hippocrates (in Ideler) 
probably formed one of the collection of medical biographies by 
Soranus referred to by Sui'das, and is valuable as the only author- 
ity for the life of the great physician, with the exception of 
articles in Sui'das and Stephanus of Byzantium (s .v .  Khs). 

See article by J .  Hahn, in Dechambre's Dictionnaire encycloptdique 
des sciences mtdicales, 3rd series, tom. 10; W. Christ, Geschichte der 
griechischen Lztteratur (1808) ; J .  Ilberg, Die Uberlieferung der Gynae- 
kologie des Soranos von Ephesos (Leipzig, I 910). 

SORAU, a town in the Prussian province of Brandenburg, 
on the Sorebach, 54 mi. S.E. of Frankfort-on-Oder, a t  the 
junction of lines to Kottbus and Gorlitz. Pop. (1939) 26,201. 
Sorau is said to have existed in 840, and to have belonged to the 
abbey of Fulda till the 12th century. I t  received civic rights in 
1260. The surrounding district formed the barony of Sorau, 
and in 1400 was united with the barony of Triebel. The last 
Count of Promnitz sold both baronies in 1765 to the elector of 
Saxony. I n  181 j Saxony ceded them t o  Prussia. One of the 
oldest towns in Lower Lusatia, Sorau contains a number of 
churches (one dating from 1204)~ a town hall, built in 1260, 
and an old palace of 1207 (now a prison). 

SORBONNE: see PARIS UNIVERSITY. 
SORBS, the tribal name of the Slavonic people, whom the 

Germans call Wends in Lusatia (Lausitz) ; they call themselves 
Serbs or LuiiEane. Their country includes the eastern extremity 
of Saxony and parts of Prussia; they are now surrounded by 
Germans. In  the Middle Ages the protection of Nordic stock 
against Wendish blood was secured by monopolizing civil rights. 
The Sorbs are divided into High and Low along a line from 
Sagan to Muskau and Spremberg. Some Sorbs are Protestants, 
though the Saxon Sorbs are mostly Roman Catholics. 

The two dialects stand between Polish and Czech. Sorb is usu- 
ally printed in German blackletter variously adapted; the Macica 
publishes some books spelt after the Czech systcm. 

BIBLIOGRAPHY.-G. Kral, Gralnntatik der wendischen Sprache in der 
Oberlausitz; K. E. Mucke, Historzsche und vergleichende Laut- u. 
Formen-Lehre d. niedersorbisclzen Sprache (Jablon, Preisschrift, xviii.). 

SORCERY: see MAGIC; DIVINATION ; 'I~~ITCHCRAFT. 

END OF TWENTIETH VOLUME 

T 

PRINTED I N  THE U. S. A, BY R. R. DONNELLEY & SONS CO. 


	01488671.tif
	01488672.tif
	01488673.tif
	01488674.tif
	01488675.tif
	01488676.tif
	01488677.tif
	01488678.tif
	01488679.tif
	01488680.tif
	01488681.tif
	01488682.tif
	01488683.tif
	01488684.tif
	01488685.tif
	01488686.tif
	01488687.tif
	01488688.tif
	01488689.tif
	01488690.tif
	01488691.tif
	01488692.tif
	01488693.tif
	01488694.tif
	01488695.tif
	01488696.tif
	01488697.tif
	01488698.tif
	01488699.tif
	01488700.tif
	01488701.tif
	01488702.tif
	01488703.tif
	01488704.tif
	01488705.tif
	01488706.tif
	01488707.tif
	01488708.tif
	01488709.tif
	01488710.tif
	01488711.tif
	01488712.tif
	01488713.tif
	01488714.tif
	01488715.tif
	01488716.tif
	01488717.tif
	01488718.tif
	01488719.tif
	01488720.tif
	01488721.tif
	01488722.tif
	01488723.tif
	01488724.tif
	01488725.tif
	01488726.tif
	01488727.tif
	01488728.tif
	01488729.tif
	01488730.tif
	01488731.tif
	01488732.tif
	01488733.tif
	01488734.tif
	01488735.tif
	01488736.tif
	01488737.tif
	01488738.tif
	01488739.tif
	01488740.tif
	01488741.tif
	01488742.tif
	01488743.tif
	01488744.tif
	01488745.tif
	01488746.tif
	01488747.tif
	01488748.tif
	01488749.tif
	01488750.tif
	01488751.tif
	01488752.tif
	01488753.tif
	01488754.tif
	01488755.tif
	01488756.tif
	01488757.tif
	01488758.tif
	01488759.tif
	01488760.tif
	01488761.tif
	01488762.tif
	01488763.tif
	01488764.tif
	01488765.tif
	01488766.tif
	01488767.tif
	01488768.tif
	01488769.tif
	01488770.tif
	01488771.tif
	01488772.tif
	01488773.tif
	01488774.tif
	01488775.tif
	01488776.tif
	01488777.tif
	01488778.tif
	01488779.tif
	01488780.tif
	01488781.tif
	01488782.tif
	01488783.tif
	01488784.tif
	01488785.tif
	01488786.tif
	01488787.tif
	01488788.tif
	01488789.tif
	01488790.tif
	01488791.tif
	01488792.tif
	01488793.tif
	01488794.tif
	01488795.tif
	01488796.tif
	01488797.tif
	01488798.tif
	01488799.tif
	01488800.tif
	01488801.tif
	01488802.tif
	01488803.tif
	01488804.tif
	01488805.tif
	01488806.tif
	01488807.tif
	01488808.tif
	01488809.tif
	01488810.tif
	01488811.tif
	01488812.tif
	01489935.tif
	01489936.tif
	01489937.tif
	01489938.tif
	01489939.tif
	01489940.tif
	01489941.tif
	01489942.tif
	01489943.tif
	01489944.tif
	01489945.tif
	01489946.tif
	01489947.tif
	01489948.tif
	01489949.tif
	01489950.tif
	01489951.tif
	01489952.tif
	01489953.tif
	01489954.tif
	01489955.tif
	01489956.tif
	01489957.tif
	01489958.tif
	01489959.tif
	01489960.tif
	01489961.tif
	01489962.tif
	01489963.tif
	01489964.tif
	01489965.tif
	01489966.tif
	01489967.tif
	01489968.tif
	01489969.tif
	01489970.tif
	01489971.tif
	01489972.tif
	01489973.tif
	01489974.tif
	01489975.tif
	01489976.tif
	01489977.tif
	01489978.tif
	01489979.tif
	01489980.tif
	01489981.tif
	01489982.tif
	01489983.tif
	01489984.tif
	01489985.tif
	01489986.tif
	01489987.tif
	01489988.tif
	01489989.tif
	01489990.tif
	01489991.tif
	01489992.tif
	01489993.tif
	01489994.tif
	01489995.tif
	01489996.tif
	01489997.tif
	01489998.tif
	01489999.tif
	01490000.tif
	01490001.tif
	01490002.tif
	01490003.tif
	01490004.tif
	01490005.tif
	01490006.tif
	01490007.tif
	01490008.tif
	01490009.tif
	01490010.tif
	01490011.tif
	01490012.tif
	01490013.tif
	01490014.tif
	01490015.tif
	01490016.tif
	01490017.tif
	01490018.tif
	01490019.tif
	01490020.tif
	01490021.tif
	01490022.tif
	01490023.tif
	01490024.tif
	01490025.tif
	01490026.tif
	01490027.tif
	01490028.tif
	01490029.tif
	01490030.tif
	01490031.tif
	01490032.tif
	01490033.tif
	01490034.tif
	01490035.tif
	01490036.tif
	01490037.tif
	01490038.tif
	01490039.tif
	01490040.tif
	01490041.tif
	01490042.tif
	01490043.tif
	01490044.tif
	01490045.tif
	01490046.tif
	01490047.tif
	01490048.tif
	01490049.tif
	01490050.tif
	01490051.tif
	01490052.tif
	01490053.tif
	01490054.tif
	01490055.tif
	01490056.tif
	01490057.tif
	01490058.tif
	01490059.tif
	01490060.tif
	01490061.tif
	01490062.tif
	01490063.tif
	01490064.tif
	01490065.tif
	01490066.tif
	01490067.tif
	01490068.tif
	01490069.tif
	01490070.tif
	01490071.tif
	01490072.tif
	01490073.tif
	01490074.tif
	01490075.tif
	01490076.tif
	01490077.tif
	01490078.tif
	01490079.tif
	01490080.tif
	01490081.tif
	01490082.tif
	01490083.tif
	01490084.tif
	01490085.tif
	01490086.tif
	01490087.tif
	01490088.tif
	01490089.tif
	01490090.tif
	01490091.tif
	01490092.tif
	01490093.tif
	01490094.tif
	01490095.tif
	01490096.tif
	01490097.tif
	01490098.tif
	01490099.tif
	01490100.tif
	01490101.tif
	01490102.tif
	01490103.tif
	01490104.tif
	01490105.tif
	01490106.tif
	01490107.tif
	01490108.tif
	01490109.tif
	01490110.tif
	01490111.tif
	01490112.tif
	01490113.tif
	01490114.tif
	01490115.tif
	01490116.tif
	01490117.tif
	01490118.tif
	01490119.tif
	01490120.tif
	01490121.tif
	01490122.tif
	01490123.tif
	01490124.tif
	01490125.tif
	01490126.tif
	01490127.tif
	01490128.tif
	01490129.tif
	01490130.tif
	01490131.tif
	01490132.tif
	01490133.tif
	01490134.tif
	01490135.tif
	01490136.tif
	01490137.tif
	01490138.tif
	01490139.tif
	01490140.tif
	01490141.tif
	01490142.tif
	01490143.tif
	01490144.tif
	01490145.tif
	01490146.tif
	01490147.tif
	01490148.tif
	01490149.tif
	01490150.tif
	01490151.tif
	01490152.tif
	01490153.tif
	01490154.tif
	01490155.tif
	01490156.tif
	01490157.tif
	01490158.tif
	01490159.tif
	01490160.tif
	01490161.tif
	01490162.tif
	01490163.tif
	01490164.tif
	01490165.tif
	01490166.tif
	01490167.tif
	01490168.tif
	01490169.tif
	01490170.tif
	01490171.tif
	01490172.tif
	01490173.tif
	01490174.tif
	01490175.tif
	01490176.tif
	01490177.tif
	01490178.tif
	01490179.tif
	01490180.tif
	01490181.tif
	01490182.tif
	01490183.tif
	01490184.tif
	01490185.tif
	01490186.tif
	01490187.tif
	01490188.tif
	01490189.tif
	01490190.tif
	01490191.tif
	01490192.tif
	01490193.tif
	01490194.tif
	01490195.tif
	01490196.tif
	01490197.tif
	01490198.tif
	01490199.tif
	01490200.tif
	01490201.tif
	01490202.tif
	01490203.tif
	01490204.tif
	01490205.tif
	01490206.tif
	01490207.tif
	01490208.tif
	01490209.tif
	01490210.tif
	01490211.tif
	01490212.tif
	01490213.tif
	01490214.tif
	01490215.tif
	01490216.tif
	01490217.tif
	01490218.tif
	01490219.tif
	01490220.tif
	01490221.tif
	01490222.tif
	01490223.tif
	01490224.tif
	01490225.tif
	01490226.tif
	01490227.tif
	01490228.tif
	01490229.tif
	01490230.tif
	01490231.tif
	01490232.tif
	01490233.tif
	01490234.tif
	01490235.tif
	01490236.tif
	01490237.tif
	01490238.tif
	01490239.tif
	01490240.tif
	01490241.tif
	01490242.tif
	01490243.tif
	01490244.tif
	01490245.tif
	01490246.tif
	01490247.tif
	01490248.tif
	01490249.tif
	01490250.tif
	01490251.tif
	01490252.tif
	01490253.tif
	01490254.tif
	01490255.tif
	01490256.tif
	01490257.tif
	01490258.tif
	01490259.tif
	01490260.tif
	01490261.tif
	01490262.tif
	01490263.tif
	01490264.tif
	01490265.tif
	01490266.tif
	01490267.tif
	01490268.tif
	01490269.tif
	01490270.tif
	01490271.tif
	01490272.tif
	01490273.tif
	01490274.tif
	01490275.tif
	01490276.tif
	01490277.tif
	01490278.tif
	01490279.tif
	01490280.tif
	01490281.tif
	01490282.tif
	01490283.tif
	01490284.tif
	01490285.tif
	01490286.tif
	01490287.tif
	01490288.tif
	01490289.tif
	01490290.tif
	01490291.tif
	01490292.tif
	01490293.tif
	01490294.tif
	01490295.tif
	01490296.tif
	01490297.tif
	01490298.tif
	01490299.tif
	01490300.tif
	01490301.tif
	01490302.tif
	01490303.tif
	01490304.tif
	01490305.tif
	01490306.tif
	01490307.tif
	01490308.tif
	01490309.tif
	01490310.tif
	01490311.tif
	01490312.tif
	01490313.tif
	01490314.tif
	01490315.tif
	01490316.tif
	01490317.tif
	01490318.tif
	01490319.tif
	01490320.tif
	01490321.tif
	01490322.tif
	01490323.tif
	01490324.tif
	01490325.tif
	01490326.tif
	01490327.tif
	01490328.tif
	01490329.tif
	01490330.tif
	01490331.tif
	01490332.tif
	01490333.tif
	01490334.tif
	01490335.tif
	01490336.tif
	01490337.tif
	01490338.tif
	01490339.tif
	01490340.tif
	01490341.tif
	01490342.tif
	01490343.tif
	01490344.tif
	01490345.tif
	01490346.tif
	01490347.tif
	01490348.tif
	01490349.tif
	01490350.tif
	01490351.tif
	01490352.tif
	01490353.tif
	01490354.tif
	01490355.tif
	01490356.tif
	01490357.tif
	01490358.tif
	01490359.tif
	01490360.tif
	01490361.tif
	01490362.tif
	01490363.tif
	01490364.tif
	01490365.tif
	01490366.tif
	01490367.tif
	01490368.tif
	01490369.tif
	01490370.tif
	01490371.tif
	01490372.tif
	01490373.tif
	01490374.tif
	01490375.tif
	01490376.tif
	01490377.tif
	01490378.tif
	01490379.tif
	01490380.tif
	01490381.tif
	01490382.tif
	01490383.tif
	01490384.tif
	01490385.tif
	01490386.tif
	01490387.tif
	01490388.tif
	01490389.tif
	01490390.tif
	01490391.tif
	01490392.tif
	01490393.tif
	01490394.tif
	01490395.tif
	01490396.tif
	01490397.tif
	01490398.tif
	01490399.tif
	01490400.tif
	01490401.tif
	01490402.tif
	01490403.tif
	01490404.tif
	01490405.tif
	01490406.tif
	01490407.tif
	01490408.tif
	01490409.tif
	01490410.tif
	01490411.tif
	01490412.tif
	01490413.tif
	01490414.tif
	01490415.tif
	01490416.tif
	01490417.tif
	01490418.tif
	01490419.tif
	01490420.tif
	01490421.tif
	01490422.tif
	01490423.tif
	01490424.tif
	01490425.tif
	01490426.tif
	01490427.tif
	01490428.tif
	01490429.tif
	01490430.tif
	01490431.tif
	01490432.tif
	01490433.tif
	01490434.tif
	01490435.tif
	01490436.tif
	01490437.tif
	01490438.tif
	01490439.tif
	01490440.tif
	01490441.tif
	01490442.tif
	01490443.tif
	01490444.tif
	01490445.tif
	01490446.tif
	01490447.tif
	01490448.tif
	01490449.tif
	01490450.tif
	01490451.tif
	01490452.tif
	01490453.tif
	01490454.tif
	01490455.tif
	01490456.tif
	01490457.tif
	01490458.tif
	01490459.tif
	01490460.tif
	01490461.tif
	01490462.tif
	01490463.tif
	01490464.tif
	01490465.tif
	01490466.tif
	01490467.tif
	01490468.tif
	01490469.tif
	01490470.tif
	01490471.tif
	01490472.tif
	01490473.tif
	01490474.tif
	01490475.tif
	01490476.tif
	01490477.tif
	01490478.tif
	01490479.tif
	01490480.tif
	01490481.tif
	01490482.tif
	01490483.tif
	01490484.tif
	01490485.tif
	01490486.tif
	01490487.tif
	01490488.tif
	01490489.tif
	01490490.tif
	01490491.tif
	01490492.tif
	01490493.tif
	01490494.tif
	01490495.tif
	01490496.tif
	01490497.tif
	01490498.tif
	01490499.tif
	01490500.tif
	01490501.tif
	01490502.tif
	01490503.tif
	01490504.tif
	01490505.tif
	01490506.tif
	01490507.tif
	01490508.tif
	01490509.tif
	01490510.tif
	01490511.tif
	01490512.tif
	01490513.tif
	01490514.tif
	01490515.tif
	01490516.tif
	01490517.tif
	01490518.tif
	01490519.tif
	01490520.tif
	01490521.tif
	01490522.tif
	01490523.tif
	01490524.tif
	01490525.tif
	01490526.tif
	01490527.tif
	01490528.tif
	01490529.tif
	01490530.tif
	01490531.tif
	01490532.tif
	01490533.tif
	01490534.tif
	01490535.tif
	01490536.tif
	01490537.tif
	01490538.tif
	01490539.tif
	01490540.tif
	01490541.tif
	01490542.tif
	01490543.tif
	01490544.tif
	01490545.tif
	01490546.tif
	01490547.tif
	01490548.tif
	01490549.tif
	01490550.tif
	01490551.tif
	01490552.tif
	01490553.tif
	01490554.tif
	01490555.tif
	01490556.tif
	01490557.tif
	01490558.tif
	01490559.tif
	01490560.tif
	01490561.tif
	01490562.tif
	01490563.tif
	01490564.tif
	01490565.tif
	01490566.tif
	01490567.tif
	01490568.tif
	01490569.tif
	01490570.tif
	01490571.tif
	01490572.tif
	01490573.tif
	01490574.tif
	01490575.tif
	01490576.tif
	01490577.tif
	01490578.tif
	01490579.tif
	01490580.tif
	01490581.tif
	01490582.tif
	01490583.tif
	01490584.tif
	01490585.tif
	01490586.tif
	01490587.tif
	01490588.tif
	01490589.tif
	01490590.tif
	01490591.tif
	01490592.tif
	01490593.tif
	01490594.tif
	01490595.tif
	01490596.tif
	01490597.tif
	01490598.tif
	01490599.tif
	01490600.tif
	01490601.tif
	01490602.tif
	01490603.tif
	01490604.tif
	01490605.tif
	01490606.tif
	01490607.tif
	01490608.tif
	01490609.tif
	01490610.tif
	01490611.tif
	01490612.tif
	01490613.tif
	01490614.tif
	01490615.tif
	01490616.tif
	01490617.tif
	01490618.tif
	01490619.tif
	01490620.tif
	01490621.tif
	01490622.tif
	01490623.tif
	01490624.tif
	01490625.tif
	01490626.tif
	01490627.tif
	01490628.tif
	01490629.tif
	01490630.tif
	01490631.tif
	01490632.tif
	01490633.tif
	01490634.tif
	01490635.tif
	01490636.tif
	01490637.tif
	01490638.tif
	01490639.tif
	01490640.tif
	01490641.tif
	01490642.tif
	01490643.tif
	01490644.tif
	01490645.tif
	01490646.tif
	01490647.tif
	01490648.tif
	01490649.tif
	01490650.tif
	01490651.tif
	01490652.tif
	01490653.tif
	01490654.tif
	01490655.tif
	01490656.tif
	01490657.tif
	01490658.tif
	01490659.tif
	01490660.tif
	01490661.tif
	01490662.tif
	01490663.tif
	01490664.tif
	01490665.tif
	01490666.tif
	01490667.tif
	01490668.tif
	01490669.tif
	01490670.tif
	01490671.tif
	01490672.tif
	01490673.tif
	01490674.tif
	01490675.tif
	01490676.tif
	01490677.tif
	01490678.tif
	01490679.tif
	01490680.tif
	01490681.tif
	01490682.tif
	01490683.tif
	01490684.tif
	01490685.tif
	01490686.tif
	01490687.tif
	01490688.tif
	01490689.tif
	01490690.tif
	01490691.tif
	01490692.tif
	01490693.tif
	01490694.tif
	01490695.tif
	01490696.tif
	01490697.tif
	01490698.tif
	01490699.tif
	01490700.tif
	01490701.tif
	01490702.tif
	01490703.tif
	01490704.tif
	01490705.tif
	01490706.tif
	01490707.tif
	01490708.tif
	01490709.tif
	01490710.tif
	01490711.tif
	01490712.tif
	01490713.tif
	01490714.tif
	01490715.tif
	01490716.tif
	01490717.tif
	01490718.tif
	01490719.tif
	01490720.tif
	01490721.tif
	01490722.tif
	01490723.tif
	01490724.tif
	01490725.tif
	01490726.tif
	01490727.tif
	01490728.tif
	01490729.tif
	01490730.tif
	01490731.tif
	01490732.tif
	01490733.tif
	01490734.tif
	01490735.tif
	01490736.tif
	01490737.tif
	01490738.tif
	01490739.tif
	01490740.tif
	01490741.tif
	01490742.tif
	01490743.tif
	01490744.tif
	01490745.tif
	01490746.tif
	01490747.tif
	01490748.tif
	01490749.tif
	01490750.tif
	01490751.tif
	01490752.tif
	01490753.tif
	01490754.tif
	01490755.tif
	01490756.tif
	01490757.tif
	01490758.tif
	01490759.tif
	01490760.tif
	01490761.tif
	01490762.tif
	01490763.tif
	01490764.tif
	01490765.tif
	01490766.tif
	01490767.tif
	01490768.tif
	01490769.tif
	01490770.tif
	01490771.tif
	01490772.tif
	01490773.tif
	01490774.tif
	01490775.tif
	01490776.tif
	01490777.tif
	01490778.tif
	01490779.tif
	01490780.tif
	01490781.tif
	01490782.tif
	01490783.tif
	01490784.tif
	01490785.tif
	01490786.tif
	01490787.tif
	01490788.tif
	01490789.tif
	01490790.tif
	01490791.tif
	01490792.tif
	01490793.tif
	01490794.tif
	01490795.tif
	01490796.tif
	01490797.tif
	01490798.tif
	01490799.tif
	01490800.tif
	01490801.tif
	01490802.tif
	01490803.tif
	01490804.tif
	01490805.tif
	01490806.tif
	01490807.tif
	01490808.tif
	01490809.tif
	01490810.tif
	01490811.tif
	01490812.tif
	01490813.tif
	01490814.tif
	01490815.tif
	01490816.tif
	01490817.tif
	01490818.tif
	01490819.tif
	01490820.tif
	01490821.tif
	01490822.tif
	01490823.tif
	01490824.tif
	01490825.tif
	01490826.tif
	01490827.tif
	01490828.tif
	01490829.tif
	01490830.tif
	01490831.tif
	01490832.tif
	01490833.tif
	01490834.tif
	01490835.tif
	01490836.tif
	01490837.tif
	01490838.tif
	01490839.tif
	01490840.tif
	01490841.tif
	01490842.tif
	01490843.tif
	01490844.tif
	01490845.tif
	01490846.tif
	01490847.tif
	01490848.tif
	01490849.tif
	01490850.tif
	01490851.tif
	01490852.tif
	01490853.tif
	01490854.tif
	01490855.tif
	01490856.tif
	01490857.tif
	01490858.tif
	01490859.tif
	01490860.tif
	01490861.tif
	01490862.tif
	01490863.tif
	01490864.tif
	01490865.tif
	01490866.tif
	01490867.tif
	01490868.tif
	01490869.tif
	01490870.tif
	01490871.tif
	01490872.tif
	01490873.tif
	01490874.tif
	01490875.tif
	01490876.tif
	01490877.tif
	01490878.tif
	01490879.tif
	01490880.tif
	01490881.tif
	01490882.tif
	01490883.tif
	01490884.tif
	01490885.tif
	01490886.tif
	01490887.tif
	01490888.tif
	01490889.tif
	01490890.tif
	01490891.tif
	01490892.tif
	01490893.tif
	01490894.tif
	01490895.tif
	01490896.tif
	01490897.tif
	01490898.tif
	01490899.tif
	01490900.tif
	01490901.tif
	01490902.tif
	01490903.tif
	01490904.tif
	01490905.tif
	01490906.tif
	01490907.tif
	01490908.tif
	01490909.tif
	01490910.tif
	01490911.tif
	01490912.tif
	01490913.tif
	01490914.tif
	01490915.tif
	01490916.tif
	01490917.tif
	01490918.tif
	01490919.tif
	01490920.tif
	01490921.tif
	01490922.tif
	01490923.tif
	01490924.tif
	01490925.tif
	01490926.tif

